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Editorial

59'" International Congress and Annual Meeting of the
Society for Medicinal Plant and Natural Product Research

Date|Location: 4th_gth September 2011, Antalya, Turkey

President: Prof. Dr. K. Hiisnii Can Baser

Dear Colleagues,

It is my great pleasure and honour to hold the 59th International Congress and Annual Meeting of the Society for Medicinal Plant and
Natural Product Research on September 4-9, 2011 in Antalya, Turkey. This congress series has been organized annually since 1953 and
has become the most important and popular congress in Europe in its respected field. It is the first time the congress is organized in
Turkey. Turkey is a large peninsula bridging the east and the west at the junction of two continents and has been a passage way
between Europe and Asia and even Africa. Due to its geographic location Turkey has been a melting pot of civilizations, cultures and
nations, and is full of history and home to diverse traditions. It is a land of many firsts since history starts here. Thanks to its climatically
and phytogeographically unique position and its transect ranging from sea level (0 m) to the peak of the Ararat mountain (5137 m) the
flora of Turkey is rich and diverse with over 12.000 flowering plant taxa recorded of which 33% are endemic. Anatolia is the land of
Galenus of Pergamon and Dioscorides of Anavarza. Pedanius Dioscorides, a physician in the Roman Army had written his famous
Materia Medica in the 1st century AD. His birthplace Anavarza is in Kozan, Adana in Southern Turkey not too far from Antalya.

The 59th Congress has attracted global attention and there are participants from all parts of the world. Its scientific level is high thanks
to the efforts of the Scientific Committee. High rate of rejects were due to the meticulous work of the reviewers who gave it time and
effort to keep the scientific level as high as possible.

Main topics of the Congress are as follows:

- New Trends in Pharmacognosy

- Traditional and Natural Medicines

- Leead Finding from Nature

- Antimicrobials - What's next?

- Endophytes - Importance in Pharmacognosy

- Natural Immune Enhancers

- Nutraceuticals, Cosmeceuticals, Functional Foods - Prevention of Metabolic Diseases
- Essential Oils - Analysis, Bioactivities, Uses, Therapeutical Potential

- Biotechnology and Nanobiotechnology

- Advances in the Analysis of Natural Products

Ten plenary and two keynote lectures will be presented by distinguished scientists. 73 short lectures will be presented in three paralel
sessions. Numerous researchers will be able to report their research findings in 900 poster presentations. In addition, young researchers
will be able to present their papers at two paralel Young Researchers Workshops. There will also be three more Permanent Committee
Workshops of the GA on regulatory affairs, pharmacology, agriculture and quality of natural products. An additional workshop will be
held on Traditional Chinese Medicine (TCM). 31 lectures will be presented in the workshops. All in all over 1100 scientific presentation
will be made at the congress.

I would like to thank the Executive and the Advisory Board members of the GA for their help and encouragement during the preparatory
stages of the Congress. I wish to extend my grateful thanks to Georg Thieme Verlag KG for processing such a huge number of abstracts
in a short time. My special thanks go to the members of the Organizing Committee and to the Congress Organizing Company FTS who
have done their utmost to offer you a successful, satisfying and enjoyable congress.

I wish you all a fruitful congress which I hope will strengten old friendships and develop new ones in a friendly, scientific and cultural
atmosphere. I hope everybody enjoys their stay in sunny Antalya, gets the opportunity to discover hidden beauties of the region and
Turkey, and takes home new scientific knowledge and unforgettable memories.

Prof. Dr. K. Hiisnii Can Baser

President of the 59th International Congress and Annual Meeting of the Society for Medicinal Plant and Natural Product Research
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Abstracts

Lectures

Natural products in modern life science
L1 Bohlin L, Géransson U, Alsmark C, Wedén C, Backlund A
Division of Pharmacognosy, Department of Medicinal

Chemistry, Biomedical Center, Uppsala University, Box 574,
751 23 Uppsala, Sweden

With a realistic threat against biodiversity in rain forests and in the sea,
a sustainable use of natural products is becoming more and more im-
portant. Basic research directed against different organisms in Nature
could reveal unexpected insights into fundamental biological mechan-
isms but also new pharmaceutical or biotechnological possibilities of
more immediate use. Many different strategies have been used pro-
specting the biodiversity of Earth in the search for novel structure-ac-
tivity relationships, which has resulted in important discoveries in drug
development. However, we believe that the development of multidisci-
plinary incentives will be necessary for a future successful exploration of
Nature. With this aim, one way would be a modernization and renewal
of a venerable proven interdisciplinary science, Pharmacognosy, which
represents an integrated way of studying biological systems. This has
been demonstrated based on an explanatory model where the different
parts of the model are explained by our ongoing research. Anti-inflam-
matory natural products have been discovered based on ethnopharma-
cological observations, marine sponges in cold water have resulted in
substances with ecological impact, combinatory strategy of ecology and
chemistry has revealed new insights into the biodiversity of fungi, in
depth studies of cyclic peptides (cyclotides) has created new possibili-
ties for engineering of bioactive peptides, development of new strategies
using phylogeny and chemography has resulted in new possibilities for
navigating chemical and biological space, and using bioinformatic tools
for understanding of lateral gene transfer could provide potential drug
targets. A multidisciplinary subject like Pharmacognosy, one of several
scientific disciplines bridging biology and chemistry with medicine, has
a strategic position for studies of complex scientific questions based on
observations in Nature. Furthermore, natural product research based on
intriguing scientific questions in Nature can be of value to increase the
attraction for young students in modern life science. References: Bohlin
L, Goransson U, and Backlund A (2007) Pure and Appl Chem 79: 763 -
774. Larsson S, Backlund A, and Bohlin L (2008) Phytochem Lett 1: 131 -
134. Bohlin L, Goéransson U, Alsmark C, Wedén C, and Backlund A (2010)
Phytochem Rev 9: 279 - 301.

Combination of ethnopharmacological knowhow
12 with modern in silico tools
Rollinger JM

Institute of Pharmacy/Pharmacognosy, Center for Molecular
Biosciences Innsbruck, University of Innsbruck, Innsbruck,
Austria

Computational methods are valuable tools in current drug discovery and
development processes. They aim at analyzing, understanding, and pre-
dicting the bioactivity of a compound with respect to a specific biological
target, and have been applied successfully in medicinal chemistry. Their
application in natural product research is however affected with some
challenges, such as limited availability of high quality natural product
databases, often restricted or laborious access to individual compounds
for testing, and lack of chemoinformatics experience with secondary
metabolites. This asks for a sensible application of data mining tools in
this prospering field of lead finding from nature. The hyphenation of in
silico strategies with knowledge from ethnopharmacology offers a un-
ique opportunity to benefit from a combined theoretical and empirical
approach. Herbal remedies, which are used since centuries, represent a
particularly promising resource for drug leads. These often undefined
multicomponent mixtures play a dominant role in healthcare worldwide
with increasing information on traditional and biomedical uses and with
links between multi-target molecular pharmacology and clinical medi-
cine. This presentation describes strategies how to integrate computa-
tional strategies in pharmacognostic workflows to disclose promising
bioactive compounds or hidden information about affected pharmacolo-
gical targets. I will focus specifically on the expectations, possibilities and
limits when using computational tools in phytochemistry, and present
some recent examples of these highly complementary, but synergistic
approaches, viz. in silico - in traditio. Keywords: computational meth-
ods, in silico, ethnopharmacology, drug discovery

Biological Activities of Essential Oils
L3 Buchbauer G
Department of Clinical Pharmacy & Diagnostics, Center of

Pharmacy, Faculty of Life Sciences University of Vienna,
Althanstrasse 14, A-1090 Vienna, Austria

Essential Oils (natural mixtures of single fragrance compounds) do pos-
sess biological properties. Besides psychological influences, these rather
small and lipophilic molecules exhibit distinct physiological activities
upon inhalation and/or topical administration which can be shown in
animal experiments as well as in human studies. After a short introduc-
tion about the correct definition of the term “Essential Oils” new re-
search results on the application of fragrance compounds in therapy
are presented. Examples of the biological properties of these natural
compounds will be discussed and a great bow drawn from the effects
on the human autonomic and central nervous system to “other effects”.
These cover e.g. anti-inflammatory activities, anti-oxidative ones and
penetration enhancing properties, anti-microbial and insect repellent
activities and the possibility to use these small molecules in cancer
prevention or therapy and against Alzheimer’s disease. Some studies
on the biochemical mechanism of such effects are also presented as well
as methods to investigate the above activities of essential oils.

Infectious diseases and natural products. What is
L4 next?
Tasdemir D

Centre for Pharmacognosy and Phytotherapy, School of
Pharmacy, University of London, London WCIN 1AX, UK

Infectious diseases caused by bacteria, viruses, parasites and fungi are
results of complex interactions between the pathogen, host and the
environment. The early discovery of quinine, followed by the antibiotics
and more recently artemisinin has brought a new, realistic hope in the
control of infections that once ravaged the humankind. However, the
widespread use of these drugs and globalization has led to the develop-
ment of multidrug-resistant pathogens worldwide. On the other hand,
the pharmaceutical industry that previously relied extensively on nat-
ural products (NPs) as source of small molecules for anti-infective drug
discovery and development has undergone a significant de-emphasis in
NP research. The main research activity currently falls on to academia
and requires novel approaches for tackling infectious diseases. This lec-
ture will emphasize the opportunities and the challenges in this area
and highlight new application forms and areas for natural products.
Specific examples from our own research will be presented in order to
point out the potential of vast variety of natural products derived from
plants, marine organisms and other sources in both prophylaxis and the
chemotherapy of infectious diseases caused by parasites (e.g. malaria,
trypanosomiasis, leishmaniasis, schistosomiasis and river blindness) and
(myco)bacteria (e.g. tuberculosis). Target determination, molecular
properties (lipophilicity, permeability, drug-likeliness) and pharmacoki-
netic properties of some natural and natural product-derived synthetic
leads will also be included. Keywords: Infectious diseases, natural pro-
ducts, drug discovery, prophylaxis, chemotherapy

Natural products derived from traditional

L5 chinese medicine as novel inhibitors of the
epidermal growth factor receptor in cancer cells
Efferth T

Department of Pharmaceutical Biology, Institute of
Pharmacy and Biochemistry, Johannes Gutenberg
University, Mainz, GERMANY

The success of established anticancer drugs is frequently hampered non-
sufficient tumor specificity leading to side effects and drug resistance.
Oncogene products and tumor suppressors are exquisite targets devel-
oping more specific drugs with improved features. The epidermal
growth factor receptor (EGFR) became an important target for drug
development. However, clinical application of EGFR tyrosine kinase in-
hibitors resulted in resistance to EGFR-targeting drugs due to the selec-
tion of EGFR-mutated variants. This phenomenon forced the search for
novel inhibitors of EGFR and downstream signaling cascades. We inves-
tigated the prognostic role of the EGFR in human tumor biopsies (lung
cancer, glioblastoma, head and neck cancer) by comparative genomic
hybridization and immunohistochemistry) [1-4,6] and identified phy-
tochemicals (dicentrine, camptothecin derivatives, artesunate etc.) af-
fecting EGFR signaling [5,7 - 9]. Here, we report on recent achievements

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York - ISSN 0032-0943



Abstracts | 59 International Congress of the GA | 4'-9'" September 2011, Antalya, Turkey

in natural products derived from medicinal plants as novel inhibitors of
mutated EGFR and EGFR signal transduction pathways [10]. Keywords:
Cancer, EGFR, Targeted chemotherapy, Traditional Chinese medicine Re-
ferences: 1.Volm et al. (2002) Br J Cancer 87: 251 -7. 2. Volm et al.
(2002) Clin Cancer Res 8: 1843 - 8. 3. Volm et al. (2004) Cancer Geno-
mics Proteomics1: 157 - 66. 4. Halatsch et al. (2004)] Neurosurg 100:
523 -33. 5. Efferth et al.(2004) Biochem Pharmacol 1689 - 1700. 6. Kon-
kimalla et al. (2007) Expert Rev Anticancer Ther 7: 319 - 29. 7. Konki-
malla et al. (2009) Curr Cancer Drug Targets 9: 72 - 80. 8. Konkimalla et
al. (2010) Biochem Pharmacol 79: 1092 -1099. 9. Konkimalla et al.
(2010) Biochem Pharmacol 80:39 - 49 10. Sertel et al. (2010) Combinat
Chem High Throughput Screen 13:849 - 54.

In recent years the number of studies investigating the pharmacody-
namic effects of botanicals has increased exponentially, often reporting
pharmacological effects of botanical extracts with insignificant bioactiv-
ities obtained in irrelevant in vitro bioassays. The data interpretation
from these in vitro assays for their efficacy in animals and humans is
based on the assumption that a sufficient concentration of active con-
stituents can reach the target sites of action in the body. This interpreta-
tion can be misleading since the pharmacokinetic properties of a com-
pound are completely ignored. Although important, there is still limited
information available regarding herbal pharmacokinetics. This might be
due to the following reasons: (i) the active constituents are not known;
(ii) the study of herbal pharmacokinetics is extraordinarily complex
because extracts are multicomponent mixtures which contain several
chemical constituents. Therefore concentrations of single compounds
in the final product are in the lower mg range per dose. (iii) The result-
ing plasma concentrations are often in the ug to pg per liter range. As a
consequence analytical methods determining bioavailability and phar-
macokinetics of natural compounds have to be sufficiently sensitive.
Advanced techniques such as GC-MS/MS or HPLC-MS/MS can be used
nowadays to accomplish these goals. A better understanding of the
pharmacokinetics and bioavailability of natural compounds can help in
designing rational dosage regimen; and it can further help to link data
from pharmacological assays with clinical effects. In this presentation,
pharmacokinetic studies will be discussed that have been conducted for
some of the top-selling botanicals worldwide, including artichoke, echi-
nacea, mangosteen and valerian.

Herbal product studies cannot be considered scientifically valid if the
product tested was not authenticated and characterized in order to en-
sure reproducibility in the manufacturing of the product in question. In
the case of botanicals, misidentification of the collected plant, adultera-
tion with other species or contamination with extraneous ingredients
are possibilities in which reproducibility may be effected unknown to
the manufacturer. Many studies refer to the use of standardized materi-
al, but in reality they are referring to chemical standardization. While
chemical standardization is important, its utility is limited when the
starting material is not well characterized botanically. Although the
resulting studies are sound with respect to the actual product tested,
adequate authentication of the product cannot be compared to other
products on the market. Also, a comparison of one study to another
cannot be made due to inconsistencies in the identity of the botanical
matrix. The tools needed for authentication of the field plant material
also depend on the plant and process involved. This could be as straight-
forward as botanical/morphological identification or as elaborate as ge-
netic or chemical profiling. These controls are also critical for the eva-
luation of pharmacological, toxicological and clinical studies of the bo-
tanical supplements. Keywords: Herbal products, botanical supple-
ments, authentication

The role of pharmacokinetics in natural products
research

Butterweck V

University of Florida, College of Pharmacy, Gainesville, FL,
USA

Overview of Dietary Supplements in USA

Khan 1A

National Center for Natural Products Research and
Department of Pharmacognosy, School of Pharmacy, The
University of Mississippi, MS 38677 U.S.A.

Discovery and applications of naturally occurring
cyclic peptides

Craik D', Poth A, Colgrave M?, Akcan M', Oku B', Chan A,
Daly N!

TInstitute for Molecular Bioscience, The University of
Queensland, Brisbane, Australia; 2CSIRO, Division of
Livestock Industries, St Lucia, Australia

Over recent years more than 200 examples of ribosomally synthesized
head-to-tail cyclised proteins have been discovered in bacteria, plants
and animals [1]. The cyclotides [2] are the largest family of these circular
proteins and have applications in drug design [3] and agriculture [4].
They occur in plants from the Violaceae (violet), Rubiaceae (coffee) and
Cucurbitaceae (cucurbit) families and have a diverse range of biological
activities, including uterotonic, anti-HIV, and insecticidal activities, the
latter suggesting that their natural function is in plant defence. Indivi-
dual plants express suites of 10-100 cyclotides. Cyclotides typically
comprise ~30 amino acids, and incorporate three disulfide bonds ar-
ranged in a cystine knot topology. The combination of this knotted
structure with a circular backbone renders the cyclotides impervious
to enzymatic breakdown and makes them exceptionally stable. This
presentation will describe the discovery of cyclotides in plants, their
structural characterization, evolutionary relationships and their applica-
tions in drug design. Their stability and compact structure makes them
an attractive protein framework onto which bioactive peptide epitopes
can be grafted to stabilize them. Keywords: Cyclic peptides; cyclotides;
drug design; NMR; protein structure References: [1] Craik D ] (2006)
Science 311: 1561 [2] Gruber C W et al (2008) The Plant Cell 20: 2471 -
2483. [3] Henriques S T, Craik D J (2010) Drug Discovery Today 15: 57 -
64. [4] Barbeta B L et al (2008) PNAS 105: 1221 -1225

The immune system is an adaptive complex sytem which poses a chal-
lenge to therapeutic intervention. Inflammation is known to be involved
in numerous disease processes like autoimmune attack and carcinogen-
esis and can be targeted by immunopharmacological agents. However, it
is far less clear how the immune system may be stimulated [1]. In this
talk a new view on how the immune system recognizes and senses plant
food shall be provided. During the evolution of the immune system
different endogenous systems have evolved that modulate inflammatory
processes, such as the pattern recognition receptors (TLRs) and the ara-
chidonic acid lipidome. Studying the molecular interactions in these
biochemical units by small organic molecules provides insight into
how inflammation may be regulated and ultimately manipulated. The
endocannabinoid system is a stress signal-integrating lipid signaling
network and provides great opportunities to treat inflammatory dis-
eases and bone degeneration with the potential to link nutrition and
inflammation [2 - 4]. Keywords: Inflammation, immune system, immu-
nomodulation, drug discovery, endocannabinoid system References: [1]
Gertsch ], Viveros-Paredes JM, Taylor P (2010) Plant immunostimulants-
Scientific paradigm or myth? ] Ethnopharmacol PMID: 20620205 [2]
Gertsch ], Leonti M, Raduner S, Racz I, Chen JZ, Xie XQ, Altmann KH,
Karsak M, Zimmer A (2008) Beta-caryophyllene is a dietary cannabinoid.
Proc Natl Acad Sci USA 105(26):9099 - 104 [3] Gertsch ] (2008) Anti-
inflammatory cannabinoids in diet: Towards a better understanding of
CB(2) receptor action? Commun Integr Biol 1(1):26 - 8. [4] Schuhly W.,
Viveros Paredes ] M, Kleyer J, Huefner A, Anavi-Goffer S, Raduner S,
Altmann KH, Gertsch, J. (2011) Mechanisms of Osteoclastogenesis Inhi-
bition by a Novel Class of Biphenyl-type Cannabinoid CB2 Receptor In-
verse Agonists. Chem Biol in press

Natural immunomodulators - A Drug Discovery
Perspective

Gertsch |

Institute of Biochemistry and Molecular Medicine,
University of Bern, Switzerland

Pharmacognosy in Turkey

Cahs 1

Near East University, Faculty of Pharmacy, Department of
Pharmacognosy, Lefkosa, Turkish Republic of Northern
Cyprus

L10

This presentation will give an overview on the wide range of studies of
Pharmacognosy in Turkey, since its establishment as a discipline during
the Ottoman Empire, up until contemporary times. Studies of Pharma-
cognosy have begun in 1839 together with the official education of
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pharmacy. Dr. Charles Ambroise Bernard (1808 - 1844), Dr. Mehmed Akif
Aykut (1887 -1939), Prof. Dr. Alfred Heilbronn (1885 -1961) and Prof.
Dr. Sarim Hiisnii Celebioglu (1897 - 1982) were the first scholars who
had initially developed the education of Pharmacognosy. Prof. Dr. S.H.
Celebioglu obtained the PhD degree under the supervision of Prof. Dr. E.
Gilg at Berlin Friedrich-Wilhems University in 1932. In his dissertation,
Celebioglu investigated the occurence of the opium alkaloids in the root
ends of Papaver somniferum, and, its transfer to the whole plant by latex
vessels. Celebioglu is the founder of the Institute of Pharmacognosy in
Istanbul University (1945) and the first author of a Pharmacognosy text-
book in Turkey (1949). Three PhD studies performed by Dr. Turhan Bay-
top (1920 -2002), Dr. Mekin Tanker and Dr. Nevin Tanker on Ephedra
campylopoda C.A.May, Marsdenia erecta RBr. and Juniperus nana Wild.
had been completed under his supervision, respectively. Dr. Baytop, a
distinguished scientist focusing mostly on “Medicinal Plants and the
Flora of Turkey” and the “History of Pharmacy in Turkey”, initiated the
National Pharmacognosy Meetings in 1976. Since then, these meetings
have been biennially organized by the collaborative efforts of Depart-
ments of Pharmacognosy and Pharmaceutical Botany of the different
faculties of whose number has risen to twenties. Moreover, the mem-
bers of these departments have been the founders and pioneers of the
Turkish Society of Pharmacognosy & Pharmaceutical Botany. Materials
for research carried out by these scientists are provided from the flora of
Turkey which represents more than 11000 taxa, including over 3000
endemic species. The richness and diversity of the flora and the knowl-
edge on medicinal plants of this geographical region, continuing the
tradition of Hippocrates, Dioscorides, Galenos, Avicenna and Ibn el-
Beithar, are still offering an invaluable opportunity to Turkish plant
scientists. The scientific studies conducted can be mainly classified as
floristic, ethnobotanical, ethnopharmacological, chemical structures
and/or activity guided studies. During the last two decades pharmacog-
nostic studies have become interdisciplinary, encouraging collaborative
works of multiple disciplines, resulting in most fruitful results.

Agrochemical Applications for Medicinal and
Aromatic Plants

Wedge DE

Agricultural Research Service, United States Department of
Agriculture, The National Center for Natural Product
Research, University of Mississippi, Mississippi, USA.

L11

The vast majority of pharmacognosy research is focused on drug discov-
ery for human ailments. However, the discovery of new plant and ani-
mal protectants that have low mammalian and environmental toxicity
are needed Worldwide. The availability biopesticides to protect humans
and animals against insects and insect vectored diseases has come to the
forefront following natural disasters such as tsunamis, tropical cyclones,
earthquakes, and other natural disasters. Research emphasis at the US
Department of Agriculture’s Natural Product Utilization Research Group
has been on the discovery and development of alternative approaches to
utilizing natural plant products for pest management. Discovery and
evaluation of natural product based biopesticides is largely dependent
upon the availability of suitable miniaturized antifungal and insect
bioassays and is a primary facilitator in coordinating the testing of lim-
ited source materials. Through research collaborations within the Agri-
cultural Research Service we evaluate natural compounds and their
analogs as fungicides against a wide variety of fungal plant pathogens,
insecticides for fruits and ornamentals, as adult mosquito deterrents and
toxicants, mosquito larvalcides, tick deterrents, and new baits to control
imported fire ants. This presentation will focus on a number of chemical
compounds and essential oils derived from aromatic and medicinal
plants that have application as novel plant and animal protectants.
Through a 10 year long ongoing collaboration with Turkish scientists
we have collectively published more than 17 peer reviewed journal
articles on medicinal and aromatic plants as unique botanical sources
for new agrochemical applications.
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Metabolomics and systems biology approaches
for the investigation of endophytes - plant-
interaction - a vision for their importance in
biotechnology and natural product research
Weckwerth W

Department of Molecular Systems Biology; University of
Vienna, Althanstrasse 14, 1090 Vienna, Austria

L12

Plants have shaped human life forms since their rising. Plants have ever
served as food and feed and have a role as one of the richest resources
for natural products and lead structures in drug research. Nowadays
personalized medicinal and health approaches try to adapt diets to life
style. Thus, intimate knowledge of the composition of our plant-derived
food is one of the next cornerstones in nutritional physiology. Together
with emerging themes, such a renewable energy resources to cope with
global climate changes and limited energy resources the relevance of
plant biology and biotechnology becomes dramatically important in
the next decades. Consequently, it can be anticipated that plant biology
and applications will have even more indispensable future roles in all
socio-economic aspects of our life [1]. In parallel the last 10 years have
recognized a revolution in biology basically as a result of three main
developments: (i) shotgun and next-generation genome sequencing,
gene reconstruction and annotation, (ii) genome-scale molecular analy-
sis using omics-technologies and (iii) computer-assisted analysis, mod-
elling and interpretation of biological data [1, 2]. Metabolomics - the
measurement of the complete small molecule fraction in a biological
system - is a relatively young technology, however, has already reached
an importance comparable with proteomics and transcriptomics plat-
forms [3]. Metabolomics and proteomics emerged in parallel with the
development of novel mass spectrometric techniques. Natural product
research is intimately bound to these analytical procedures. Accordingly,
metabolomic technology is especially suited for the analysis of a wide
range of chemical diversity in biological systems. Many of these biolo-
gical systems providing the widest range of chemical diversity of natural
products comprise symbiotic life forms between plants, fungi and bac-
teria. Although known and investigated for hundreds of years, this inter-
action undergoes a revival of deep interest because novel tools as de-
scribed above are available, especially whole-genome sequencing and
genome-scale molecular profiling. Whole plant-endophyte-ecosystems
can be observed in nature giving ample opportunities for the search of
new natural compounds. Examples for the investigation of plant-endo-
phyte-interactions are given and a vision is presented how the combina-
tion with novel technologies such as genome sequencing, metabolomics,
proteomics and transcriptomics will increase our understanding of the
mechanism of plant-endophyte-interaction and at the same time will
amplify our existing portfolio of chemical diversity of natural products.
References: [1] Weckwerth W (2011) Green Systems Biology - from
single genomes, proteomes and metabolomes to ecosystems research
and biotechnology. Journal of Proteomics in press. [2] Weckwerth W
(2011) Anal Bioanal Chem 400: 1967 - 1978. [3] Weckwerth W (2003)
Annu Rev Plant Biol 54: 669 - 689

Workshops

WORKSHOP [: Young Researchers Workshop
Rapid Strategies for (phyto) Chemical Characterization of

Natural Products
Chairs: |. L. Wolfender, ]. Rollinger, A. R. Bilia

Impulse Lecture: Metabolic characterization of

WSI IL plants using NMR-based metabolomics
Choi Y, Kim H, Verpoorte R

Plant Ecology & Phytochemistry, Institute of Biology, Leiden
University, Leiden, The Netherlands

Pharmacognosy, particularly using plant-originated natural product has
played a central role in natural science. Even in these days, the impor-
tance of pharmacognosy is not reduced at all. However, due to innate
diversity and dynamic changes of metabolites levels, natural product
research had a problem with profiling all metabolites, analysis usually
limited to a certain group of metabolites. One of the approaches to solve
the problem might be metabolomics, a comprehensive profiling all the
metabolites in organisms. It takes a part to provide holistic information
of whole metabolome network [1-3]. As a part of systems biology,
capturing holistic information of the complex metabolic system in un-
biased manner has been a dream of natural products researchers for a
long time. Recent advances in analytical chemistry, combined with mul-
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tivariate data analysis, brought us closer to the final goal of metabolo-
mics, comprehensive evaluation of all metabolites in living organisms
including plants. Of many analytical platforms NMR has been thought as
one of the most promising techniques to cover all the metabolites in
short time despite its’ inherent low sensitivity compared with MS-based
technology. In addition to the unambiguous advantages of NMR such as
broad coverage of metabolite detection, the easiness of data handling for
further statistic treatment and signal robustness have been attracting
many metabolomists. In this presentation, diverse applications of NMR-
based metabolomics for chemical characterization of plants, plant phy-
siology, and screening method of bioactive metabolites will be shown as
well as a possible protocol developed by our groups [4]. Keywords:
Metabolomics, NMR, Chemicals, Characterisation References: 1. Kim H
K et al. (2011) Trend Biotechnol In press. 2. Verpoorte R et al. (2008)
Phytochem Rev 7: 525. 3. Verpoorte R et al. (2007) Phytochem Rev 6: 3.
4, Kim HK et al. (2010) Nat Protoc 3: 536.

WSI 1

On-line coupling of Centrifugal Partition
Chromatography (CPC) to High Performance
Liquid Chromatography-Mass Spectrometry
(HPLC-MS|MS)

Michel T, Destandau E, Elfakir C

Institute of Organic and Analytical Chemistry (ICOA),
University of Orléans-CNRS UMR 6005, BP 67059, 45067
Orléans cedex 2, France.

Phytochemical analyses of food and medicinal plant extracts require
rapid screening and detection strategies to identify bioactive natural
products. Centrifugal Partition Chromatography (CPC), a free solid sup-
port liquid-liquid chromatography, is a well established method for the
isolation of natural products and fractionation of complex samples at
the preparative scale [1,2]. Nevertheless, even if the separation is mon-
itored by detectors the composition of the different collected fractions
must be evaluated by further High Performance Liquid Chromatography
(HPLC) which is time consuming and give delayed information on the
fraction composition. We present here the development of a versatile
tool for fast screening and rapid detection of bioactive natural products
from plant extracts: the on-line coupling of CPC-UV to HPLC-UV-MS/MS.
The coupling of CPC and HPLC systems, via a six position switching
valve, reduces the time of complete fractionation procedure by direct
on-line analyses of collected fractions and permits a guided fractiona-
tion step [3]. HPLC columns suitable for fast analysis, monolith and
fused core columns, were evaluated to allow rapid analyse of com-
pounds separated by CPC. Furthermore, the use of MS in tandem mode
allows to get a direct structural identification of separated molecules.
This strategy was applied to the fractionation and purification of bioac-
tive compounds from berries and roots of sea buckthorn (Hippophaé
rhamnoides L., Elaeagnaceae), a Eurasian medicinal thorny bush, known
to have various pharmacological effects [4]. Keywords: On-line CPC-
HPLC-MS/MS, fractionation, purification, Hippophaé rhamnoides Refer-
ences: 1. Marston A, Hostettmann K (2006)] Chromatogr A 1112: 181 -
194 2. Ingkaninan K et al. (2000)] Liq Chromatogr Relat Technol 23:
2195 -2208 3. Michel T et al. ] Chromatogr A Available online 1 February
2011 4. Guliyev VB et al. (2004)] Chromatogr B 812: 291 - 307

WSl 2

A rapid LC- MS method for the simultaneous
quantification of Oleuropein and its main
metabolite, Hydroxytyrosol, in clinical samples
after oral administration of commercial herb
medicinal products

Lemonakis N, Halabalaki M?, Gikas E? Mougios V>,
Skaltsounis A’

"Department of Pharmacognosy and Natural Products
Chemistry, Faculty of Pharmacy, University of Athens,
Panepistimiopolis, Zografou, Athens, Greece; *Department of
Pharmaceutical Chemistry, Faculty of Pharmacy, University
of Athens, Panepistimiopolis, Zografou, Athens, Greece;
3Department of Physical Education and Sport Sciences,
Aristotle University of Thessaloniki, Thessaloniki, Greece

Oleuropein (OE) is a secoiridoid glycoside, which occurs mostly in the
Oleaceae family presenting several pharmacological properties, includ-
ing antioxidant, cardio-protective, anti-ischemic, anti-atherogenic ef-
fects etc [1]. Based on these findings OE is commercially available in
many countries, as food supplement or Herb Medicinal Product (HMP).
In the context of investigating the effects of OE on the human blood

redox status, a commercial OE enriched HMP has been administered
per-os to a selected population. A novel LC-MS methodology was devel-
oped and validated for the simultaneous quantification of OE and its
main metabolite, Hydroxytyrosol (HT), for the aforementioned HMP
prior to the clinical study. Modification of the above LC-MS method
was performed in order to measure OE and HT in clinical serum samples
of the study using a simple pretreatment protocol. Thus, separation of
OE, HT and internal standard was achieved on a C18 Fused Core column
with 3.1 min overall run time employing the SIM method for the analy-
tical signal acquisition. The methods were validated according to ICH
requirements and evaluated by measuring the selectivity, precision, ac-
curacy, robustness, lower limit of quantification (LLOQ) and found to be
linear (r? >0.99) over a wide concentration range of 0.1 -15pg/mL
(n=12) for both analytes of interest with an LLOQ value of 0.1 ug/mL.
The methodological approaches presented in this study allowed the
standardization of the administered dose, whereas it was used for the
high-throughput analysis of a list of HMP’s and clinical samples. In
addition PCA-based similarity measurements were performed to the
HMP’s. Keywords: LC-MS, Oleuropein, Hydroxytyrosol, herb medicinal
products, serum References: 1. Andreadou I, lliodromitis E, Mikros E,
Skaltsounis AL, Kremastinos D (2010) The Use of Oleuropein on Myocar-
dium, Olives and Olive Oil in Health and Disease Prevention. Academic
Press. USA

Improved peptidomics screening protocol for the
identification of cyclotide-containing plants
Kéhbach J', Dessein S°, Greger H>, Gruber CW'

"Medical University of Vienna, Center for Physiology and
Pharmacology, Schwarzspanierstrasse 17, A-1090 Vienna,
Austria; °National Botanic Garden of Belgium, Domein van
Bouchout, BE-1860, Meise, Belgium; 3University of Vienna,
Department of Systematic and Evolutionary Botany,
Rennweg 14, A-1030 Vienna, Austria

Cyclotides are disulfide-rich plant peptides with unique structural fea-
tures of a cyclic backbone and three conserved disulfide bonds in a
knotted arrangement, known as cyclic cystine knot. So far their presence
has only been reported for species of the families of Rubiaceae, Viola-
ceae, Cucurbitaceae and recently Fabaceae [1], but it is very likely that
cyclotides are more widely distributed since their predicted number in
Rubiaceae alone is ~50.000 [2]. Their sequence diversity and range of
bioactivities make them interesting templates for drug development [3].
In this study we investigated > 120 plants in ~20 different families to get
novel insights about the distribution of cyclotides within the plant king-
dom. Further we improved the identification workflow for new cyclo-
tide-containing species from crude plant extracts optimizing MALDI-
TOF/TOF and LC-MS/MS experiments. The presence of 6 cysteines and
their cyclic structure gives distinct mass shifts of +348 Da for fully re-
duced and alkylated peptides and +366 Da for single-site protease clea-
vages. Novel cyclotide sequences were confirmed by manual and auto-
mated peptide sequence assignment using the ERA-tool [4]. We have
identified many novel cyclotide-containing species and obtained several
sequences. Amongst sequences from Psychotria spp. we identified Rau-
wolfia tetraphylla L. belonging to the Apocynaceae family, to be a 'cyclo-
tide-plant’ and for the first time we report sequences in this family
confirming previous investigations [2]. This underpins earlier sugges-
tions that cyclotides are one of the largest peptide classes within plants,
offering access to a large natural peptide library for multiple biological
and pharmaceutical applications. Keywords: cyclotides, plant screening,
peptide sequencing Acknowledgement: This work is funded by the Aus-
trian Science Fund-FWF P22889. References: 1.Poth et al. (2011) ACS
Chem Biol, in press. 2. Gruber et al. (2008) Plant Cell 20: 2471 - 2483.
3. Henriques and Craik (2010) Drug Discov Today 15: 57 - 64. 4. Colgrave
et al. (2010) Biopolymers 94: 592 - 601
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Phytochemical profiling of Opopanax persicus
WSI 4 Boiss.
Rajabi A', Ebrahimi S°, Neuburger M, Wagner T,

Zimmermann S°, Quitschau M?, Amin G°, Salehi
Sourmaghi M®, Hamburger M?

"Department of Pharmacognosy, Faculty of Pharmacy,
Tehran University of Medical Sciences, Tehran 1417614411,
Iran; Division of Pharmaceutical Biology, Department of
Pharmaceutical Sciences, University of Basel, CH-4056 Basel,
Switzerland; “Division of Pharmaceutical Biology,
Department of Pharmaceutical Sciences, University of Basel,
CH-4056 Basel, Switzerland; >Division of Inorganic
Chemistry, Department of Chemistry, University of Basel,
CH-4056 Basel, Switzerland; *Novartis Institutes for
BioMedical Research, CH-4002 Basel, Switzerland; *Division
of Pharmaceutical Biology, Department of Pharmaceutical
Sciences, University of Basel, CH-4056 Basel, Switzerland;
Swiss Tropical and Public Health Institute, CH-4002 Basel,
Switzerland; °Department of Pharmacognosy, Faculty of
Pharmacy, Tehran University of Medical Sciences, Tehran
1417614411, Iran

Opopanax W. D. Koch is a genus of the Apiaceae family, with 11 species
distributed throughout the Mediterranean and Iranica region (Iran, Af-
ghanistan, Western Pakistan, Northern Iraq, Azerbaijan, Turkmenistan)
[1]. With the exception of some phytochemical studies on O. chironium
(L) Koch growing in the Mediterranean and Balkan regions [2], the
genus Opopanax has not been investigated from a chemical nor phar-
macological viewpoint. We carried out a phytochemical profiling of O.
persicus Boiss., an endemic species growing in parts of Turkey, Iran, Iraq
and Transcaucasia [1]. From the dichloromethane extract, a total of 20
compounds were isolated by medium pressure liquid chromatography
(MPLC), vacuum liquid chromatography (VLC), and preparative and
semi-preparative HPLC. Structure elucidation was carried out by on-line
ESI-MS and PDA data, HR-ESI-TOF-MS and off-line 1D- and 2D-NMR
spectra recorded in a 1-mm TXI microprobe. Compounds were identified
as coumarins with predominantly linear and angular dihydropyranocou-
marin scaffold which 10 are reported for the first time as new deriva-
tives. The absolute stereochemistry of isolated compounds was deter-
mined by X-ray crystallography and CD spectroscopy. Some of the com-
pounds showed moderate activity against Plasmodium falciparum K1
strain and Trypanosoma brucei rhodesiense (IC50s 3.6 to 6.9 ug/ml,
and selectivity indices (SI) in L-6 cells of 5.7 to 25, respectively). Key-
words: Opopanax persicus Boiss., phytochemical analysis, dihydrofura-
nocoumarin, absolute stereochemistry, X-ray crystallography, CD spec-
troscopy References: 1.Rechinger KH (1987) Flora Iranica, No. 162:
438 -439. 2. Appendino G et al. (2004)] Nat Prod 67(4): 532 - 536.

Fungal co-culture as a new source of antifungal
WSI 5 metabolites
Bertrand S', Schumpp O, Bohni N', Monod M?>, Gindro K2,
Wolfender J'
"Laboratory of Pharmacognosy and Phytochemistry, School
of Pharmaceutical Sciences, EPGL, University of Geneva,
University of Lausanne, quai Ernest-Ansermet 30, CH-1211
Geneva 4, Switzerland; *Swiss Federal Research Station
Agroscope Changins-Widenswil, Route de Duillier, P.O. Box
1012, CH-1260 Nyon, Switzerland; *CHUV, Service de
Dermatologie, CH-1011 Lausanne, Switzerland

Microorganisms are a very rich source of secondary metabolites with
antimicrobial potential [1]. In order to produce original metabolites
from this source, strategies have to be developed to induce synthetic
pathways triggered by genes that are often silent [2]. Nutritional or
environmental stress can be used to activate these orphan pathways
and lead to novel metabolites. Recently new approaches were developed
using genomic approaches or interspecies crosstalk to induce the pro-
duction of new compounds. In relation with this latter aspect our recent
work on co-cultivation of microorganisms shows that new metabolites
can be found with this approach [3]. In the course of a screen based on
fungal confrontation, we identified intriguing morphological co-culture
patterns such as a Trichophyton rubrum strain able to inhibit the growth
of several other fungi at a distance on agar plates (Figure 1). In order to
identify fungal metabolites responsible for this long distance repulsion,
confrontation zone and pure fungal strains were compared by UHPLC-
TOF-MS fingerprinting using differential metabolomics. Data mining re-
sults in an efficient selection of stress induced molecules which were

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

purified using preparative RP-HPLC-MS and subsequently identified by
microflow NMR. The antifungal activity of biomarker was assessed in
order to verify that the fungal long distance repulsion was related to
these mycoalexins. This innovative strategy can be used to search for
original antifungal metabolites to eradicate resistant fungi such as Fu-
sarium.

Figure 1: fungal co-culture on agar plates of Trichophyton rubrum (1)
and Bionectria ochroleuca (2) showing long distance repulsion

Keywords: fungal metabolites, co-culture, confrontation, anti-fungals
Acknowledgement: This work was supported by Swiss National Science
Foundation Sinergia Grant CRSII3_127187 (to J.-L. W. and K. G.) Refer-
ences: 1.Berdy ] (2005)] Antibiot 58: 1-26 2. Scherlach K et al.
(2009) Org Biomol Chem 7: 1753 - 1760 3. Glauser G et al. (2009)] Agric
Food Chem 57: 1127 - 1134

Achillea collina response to biotic and abiotic
WSI 6 stresses: a comparative evaluation of volatile
emissions pathways
Nanayakkarawasam Masachchige CN', Giorgi A’,
Panseri S?, Lozzia GC°, Chiesa LMP, Biondi P2, Cocucci M!
"Department of Plant Production, University of Milan, via
G.Celoria 2, 20133, Milan, Italy; 2Department of Veterinary
Sciences and Technologies for Food Safety, University of
Milan, via G.Celoria 10, 20133, Milan, Italy; >Department of
Food and Agricultural Industry and Urban Systems
Protection and Biodiversity Valorisation, University of
Milan, via G.Celoria 2, 20133, Milan, Italy

Plants have evolved wide range of mechanisms to cope with biotic and
abiotic stresses. It’s suggested that hormone signaling pathways, in par-
ticular jasmonic acid, salicylic acid, abscisic acid and ethylene, can be
involved in plant responses to stress [1]. Our attention was focused on
volatile compounds emissions (VOCs) from Achillea collina Becker, a
medicinal plant, exposed to biotic and abiotic stressing conditions.
Headspace Solid-Phase-Microextraction-Gas Chromatography-Mass
Spectrometry (HS-SPME-GC/MS) “in vivo” method [2] was used to eval-
uate A. collina VOCs. Biotic stress was obtained by the infestation of A.
collina plants with Myzus persicae or Macrosiphoniella millefolii, the gen-
eralist and specialist aphid species respectively. Mechanical stresses
were obtained by applying a pressure to the plants using a specially
designed equipment or by pricking the leaves with a needle. VOCs emis-
sions are reported in figurel. As shown, some compounds were induced
by both the biotic and abiotic stresses (eg. 1-Hexanol, Pinocarvone, o-
Fenchene) while some other VOCs were specific to the type of stress
applied. As an example Spathulenol was only induced by M. millefolii
and B-Linalool was induced only by the mechanical damage. Aromaden-
drene, Terpineol-cis-B, Tetradecanal were only induced by the biotic
stresses. A. collina shows a great plasticity in the VOCs biosynthesis,
highly modulated by the external stimuli, a possible good model for
future investigations at a molecular level.
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Figure 1: VOCs induced by different stress conditions
Volatile emission pathways of induced VOCs of Achillea collina under
biotic and abiotic stresses

Keywords: SPME, VOCs, Aphids, Achillea collina References: 1] Fujita M
et al. (2006) Current option i n Plant Biology 9: 436 — 442 [2] Giorgi A et
al. (2010) Planta Med 76: 1337

WSI 7

A validated HPLC method for standardization of
the most active fraction of the
antihyperglycemic drug Cleome droserifolia using
bioactive markers

Abdel Motaal A, Ezzat S, El Alfy T, El Askary H
Pharmacognosy Department, Faculty of Pharmacy, Cairo
University, Kasr-El-Ainy St., Cairo11562, Egypt.

The aqueous and ethanolic extracts of the aerial parts of Cleome droser-
ifolia (Forssk.) Del. were assessed for their antihyperglycemic effects in
male albino rats at the same dose level of the biguanide metformin
(150 mg/kg body weight). Diabetes was induced intraperitoneally with
a single dose of alloxan (150 mg/kg body weight) [1].The blood glucose
level was monitored after 2 and 4 weeks from zero time (Table 1). The
four sub-fractions (n-hexane, chloroform, ethyl acetate and n-butanol)
of the more active aqueous extract were tested at the same dose level. A
validated RP-HPLC method for standardization of the most active ethyl
acetate fraction (70% as potent as metformin after 4 weeks of oral ad-
ministration) was developed. Three flavonoid glycosides; Isorhamnetin-
3-0-B-D-glucoside (F1), quercetin-3'-methoxy-3-0-(4"-acetylrhamno-
side)-7-O-a-rhamnoside (F2) and kaempferol-4’-methoxy-3,7-dirham-
noside (F3) (were isolated from the ethyl acetate fraction and proved
to increase basal glucose uptake, 2-folds as insulin, in C2C12 skeletal
muscle cells [2]) were used for the standardization (Fig.1). The para-
meters of validation of the method (linearity, repeatability, reproduci-
bility, ruggedness, robustness and accuracy) were evaluated. A standard
calibration curve, established for the major compound F3 at a concen-
tration range of 44 - 174 ug/ml, showed good linearity with a correlation
co-efficient (R2) of 0.998. The recovery of the method was 100.5%. A
high degree of repeatability and reproducibility (relative standard devia-
tion values less than 5%) were also achieved.
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Fig. 1: HPLC chromatogram of the ethyl acetate fraction

HPLC chromatogram of the ethyl acetate fraction showing the flavonoid
glycosides F1, F2 and F3. The method involved the use of a Lichrosphere
100 RP-18 column with a guard column. Gradient elution was from 10 to
75% v|v acetonitrile/ 0.3% orthophosphoric acid in water, in 25 min, at a
flow rate of 1.0 ml/min and UV detection at 325 nm.

Table 1. Antihyperglycemic effect of the different extracts of Cleome
droserifolia

Time Zero 2 weeks 2 weeks 4 weeks 4 weeks

Group M+ S.E. M= S.E. % of M+ S.E. % of
change change

Diabetic rats (Db) 243.7 +8.2 256.8+9.6 256.8+9.6

non treated

Db + metformin  257.3+11.4 129.8 +4.3* 49.5 81.9+3.2* 68.2

Db + ethanolic 249.2+8.2 216.2+7.6* 13.2 153.2:4.6" 385

extract

Db + aqueous ex- 256.8 + 10.1 173.2:6.2* 325 141.9+5.5% 44.7

tract

Db + n-hexane 246.9+7.8 214.3+8.6" 13.2 198.6+7.1% 19.5

fraction

Db + chloroform  251.9+ 8.6 186.8+7.4* 25.8 138.9+5.8% 44.8

fraction

Db + ethyl acet-  258.4+7.1 187.4:6.3* 27.5 135.3+4.1* 47.6

ate fraction

Db + n-butanol 258.3+10.2 2249+8.4 133 203.7+6.5" 21.1

fraction

Extracts, fractions and the standard metformin were given at a dose of
150 mg/kg body weight. * Statistically significant difference from zero time
at P< 0.01. M, mean; S.E., standard error (n=6). Keywords: validation,
bioactive markers, RP-HPLC, Cleome droserifolia, hypoglycemia Refer-
ences: 1. Eliasson SG, Samet JM (1969). Life Sci 8:493 -498. 2. Abdel
Motaal A, Ezzat SM, Haddad PS (2011) Determination of bioactive mar-
kers in Cleome droserifolia using cell-based bioassays for antidiabetic
activity and isolation of two novel active compounds. PHYMED-D-11 -
00029R1 (under publication).

WORKSHORP II: Young Researchers Workshop

Rapid Strategies to Assess Bioactivity of Natural Products
Chairs: D. Tasdemir, T. Efferth, A. Hensel

- Discovery of neuroactive natural products using
behavioral assays in zebrafish
WSII IL Crawford AD

University of Leuven, Leuven, Belgium

Despite the advances of modern drug discovery, natural products-not
only from plants, but also from fungi and microorganisms-remain the
largest and most attractive source of chemical diversity for the develop-
ment of novel therapeutics across multiple indication areas. Important
technological developments within the past decade are now addressing
one of the primary bottlenecks of natural product discovery-namely, the
bioassay-guided isolation of pure compounds from complex natural ma-
trices. These developments include microgram-scale analytical techni-
ques such as UHPLC-TOF-MS and microflow NMR'. Ultimately, the uti-
lity of these new methods for natural product discovery will also depend
on the biomedical relevance of the bioassays with which they are used.
Towards this end, our laboratory is developing in vivo, microgram-scale,
high-throughput assays based on zebrafish embryos and larvae for the
systematic identification of bioactive natural products®>. Zebrafish offer
the ability to rapidly evaluate-at a very early stage in the drug discovery
process-both the therapeutic potential of natural products, as well as
possible hepato-, cardio-, and neurotoxicities. Due to the requirement
for only microgram quantities of compounds to be tested, in vivo assays
based on zebrafish are useful not only for bioassay-guided isolation, but
also for the subsequence derivatization of bioactive natural products
prioritized for further development as drug discovery leads. This lecture
will highlight our laboratory’s recent work in the isolation of neuroac-
tive natural products using behavioral assays in zebrafish larvae, parti-
cularly in the area of epilepsy. Keywords: zebrafish, bioassay-guided
fractionation, UHPLC-TOF-MS, microflow NMR, epilepsy References:
1. Glauser G et al. (2009)] Agric Food Chem 57:1127. 2. Crawford AD et
al. (2008) Planta Med 6:624. 3. Crawford AD et al. (2011) PLoS ONE
6:14694.
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Risk assessment of hERG channel inhibition by
WS 1 natural products - screening and activity
directed analysis of spices, food and medicinal
plants
Schramm A', Baburin I?, Hering S?, Hamburger M'
TDivision of Pharmaceutical Biology, University of Basel,
Klingelbergstrasse 50, 4056 Basel, Switzerland; “Institute of
Pharmacology and Toxicology; University of Vienna,
Althanstrasse 14, 1090 Vienna, Austria

The most prominent determinant of acquired long QT syndrome is in-
hibition of the hERG potassium channel. Drug-induced QT prolongation
can cause undesirable cardiac side effects and has led to several drug
withdrawals in the past. In contrast to synthetic drugs, little is known
about hERG channel inhibitors of natural origin. For assessing the risk of
natural products on hERG channel inhibition, extracts obtained from
frequently consumed spices, food, and medicinal plants were submitted
to a broad in vitro screening. We established an HPLC-based activity
profiling approach for this target by combining HPLC-microfractionation
with on-line and off-line spectroscopy, and an automated two-micro-
electrode voltage clamp assay with transfected Xenopus laevis oocytes.
Among the extracts tested, the methanolic extract of the TCM herbal
drug Evodiae Fructus (Evodia rutaecarpa [Juss.] Benth., Rutaceae) re-
duced the peak tail hERG current by 60.9+6.9% at 100 ug/mL. HPLC-
based activity profiling of the crude extract led to the identification of
dehydroevodiamine and hortiamine, two indoloquinazoline alkaloids, as
the active principles. First information on structure activity relation-
ships revealed that both the methyl group at position 14 and the double
bond between C(13b) and N(14) are essential for the inhibitory effect of
this compound class. We developed a method for removal of both in-
hibitory alkaloids by filtration over a cation exchange resin (Lewatit®
MonoPlus SP 112). The resulting extract was devoid of hERG channel
blocking activity. Moreover, we determined the dehydroevodiamine
content in different commercial batches of Evodiae Fructus and in var-
ious processed TCM products. Keywords: hERG channel inhibition, her-
bal extracts, Evodia rutaecarpa, Rutaceae, HPLC-based activity profiling,
indoloquinazoline alkaloids

New cerebrosides and hydroxylated fatty acids
WSII 2 from TCM drugs
Rozema E', Popescu R!, Sonderegger H?, Uhlschmied (2,

Fakhrudin N', Reznicek G', Atanasov AG', Heiss EH',
Bonn GK?, Schuster D?, Urban E* Huck CW?, Dirsch VM,
Kopp B!

Department of Pharmacognosy, University of Vienna,
Althanstrasse 14, 1090 Vienna, Austria; “Institute of
Analytical Chemistry and Radiochemistry, University of
Innsbruck, Innrain 52a, 6020 Innsbruck, Austria; >Institute
of Pharmacy/Pharmaceutical Chemistry and Center for
Molecular Biosciences Innsbruck (CMBI), University of
Innsbruck, Innrain 52c¢, 6020 Innsbruck, Austria;
“4Department of Pharmaceutical Chemistry, University of
Vienna, Althanstrasse 14, 1090 Vienna, Austria

In recent years, increasing attention has been drawn towards the role of
lipids in cell signalling pathways and regulation.(1) Plants are a rich
source of bioactive lipids. We, therefore, focused on (complex) lipids
from plants used as traditional Chinese medicinal (TCM) drugs and their
influence on cellular processes. Four new cerebrosides, which belong to
the compound class of sphingolipids, were isolated and characterized
from Arisaema amurense and Pinellia ternata (Araceae).(2) Structure elu-
cidation was performed by NMR and mass spectrometry. The com-
pounds were screened for cytotoxicity against cells of 6 different cancer
and non-cancerous cell-lines. While the cerebrosides lacked cytotoxic
activity, the breakdown product 4,8-sphingadienine showed cytotoxic
effect in two types of leukemic cell lines with IC50 >20uM. The effect,
however, was similar also in non-cancerous cells (IC50 >20uM). Com-
mon fatty acids were found in A. amurense, P. ternata and Albizia juli-
brissin (Fabaceae). The fatty acids showed high PPARa and -y activation
in a PPAR-luciferase reporter gene assay. Beside these known PPAR li-
gands, hydroxylated fatty acids, derived from linoleic acid via the lipox-
ygenase pathway, were isolated from A. julibrissin.(2) The influence of
the hydroxyl-group(s) on binding to the ligand binding domain (LBD) of
PPARy was studied in silico using the program LigandScout.(3) A phar-
macophore model was generated based on available complexes of hy-
droxylated fatty acids with the PPARy LBD. Thereby, part of the isolated
trihydroxylated fatty acids and hydroxy-epoxy fatty acids were pre-

dicted to bind to the PPARy LBD. Keywords: cerebrosides, hydroxylated
fatty acids, TCM Acknowledgement: This project was supported by the
Sino-Austria Project [FF55 - 2004] from the Austrian Federal Ministry and
in part by the Austrian Science Fund [NFN S 10704-B037 and NFN S10702-
B03]. References: 1.Evans JF, Hutchinson JH (2010) Nat Chem Biol 6:
476 -9. 2. Bensky D et al (2004) Chinese Herbal Medicine, Materia Med-
ica. Eastland Press. Seattle. 3. Wolber G, Langer T (2005)] Chem Inf
Model 45:160 - 9.

Potential inhibitors of chikungunya and dengue
WSsII 3 viruses isolated from Malagasy plants
Bourjot M, Leyssen P2, Eydoux C°, Guillemot J°, Canard B?,
Rasoanaivo P?, Guéritte F', Litaudon M’
ICentre de Recherche de Gif, Institut de Chimie des
Substances Naturelles (ICSN), CNRS, avenue de la terrasse,
91190 Gif sur Yvette, France; “Rega Institute for Medical
Research, Minderbroedersstraat, B3000, Leuven, Belgium;
3Laboratoire d’Architecture et de Fonction des
Macromolécules Biologiques (AFMB), avenue de Luminy,
13288 Marseille, France; *Institut Malgache de Recherches
Appliquées (IMRA), 102 Antananarivo, B.P.3833,
Madagascar

Chikungunya virus (CHIKV) and dengue virus (DENV) are two emerging
arboviruses. CHIKV has recently re-emerged, causing massive epidemics
that have moved from Africa throughout the Indian Ocean to India and
Southeast Asia. In humans, it is responsible for an acute disease, char-
acterized by a triad of fever, arthralgia and maculopapular rash. [1]
Regarding the dengue fever, it affects more than 50 million people an-
nually. [2] Increasing mortality and geographical expansion are the dras-
tic changes noted in the recent epidemiology of the disease. No specific
antiviral therapy is currently available, on the market, for these two
diseases. A screening on a cellular assay was performed on 400 plants
from the Indian Ocean Islands. This screening has led to the selection of
Flacourtia ramontchi L'Hér. (Salicaceae), a tree distributed in the south of
Asia and in Madagascar. Fruits and seeds are used in folk medicine for
the treatment of rheumatic arthralgia, cholera and dysentery. [3] Eight
new phenolic glycosides and one caffeic acid derivative, together with
three known phenolic glycosides and one betulinic acid derivative were
obtained by a bioassay-guided isolation from the stem bark. The pheno-
lic glycosides have a salicin core structure; this core may be esterified
with benzoic acid and/or 1-hydroxy-6-oxocyclohex-2-en-1-carboxylic
acid, on the glucose moiety in 2’, 3’ and 4’ positions and on the primary
alcohol function of the salicyl alcohol moiety. Promising results were
obtained on the dengue RNA polymerase inhibition assay and prelimin-
ary structure-activity relationships were deduced. CHIKV assays are in
progress. Keywords: Flacourtia ramontchi, Salicaceae, phenolic glyco-
sides, chikungunya, dengue, emerging viruses Acknowledgement: This
work was financially supported by Museum National d’Histoire Naturelle. *
PHYTOCHIK project was supported financially by CRVOI (Centre de Re-
cherche et de Veille sur les maladies émergentes dans 1'Océan Indien)
References: 1. Solignat et al. (2009) Virology 393: 183 - 197 2. Massé et
al. (2010) Antiviral Res 86: 296 - 305 3. Chai X-Y et al. (2009) Planta Med
75: 1246 - 1252

- Toxicological risk assessment of Aristolochia
species
WSII 4 Michl J', Simmonds M?, Ingrouille M?, Heinrich M*

The Centre for Pharmacognosy and Phytotherapy, the
School of Pharmacy, University of London, London, United
Kingdom; 2Biological Interactions, Royal Botanic Gardens,
Kew, Richmond, United Kingdom; 3Birkbeck, University of
London, London, United Kingdom; “The Centre for
Pharmacognosy and Phytotherapy, the School of Pharmacy,
University of London, London, United Kingdom; Southern
Cross Plant Science, Centre for Phytochemistry and
Pharmacology, Southern Cross University, Lismore, Australia

Aristolochia species are known to contain aristolochic acids, nitrophe-
nantrene derivatives responsible for their nephrotoxic and genotoxic
effects [1]. There are numerous aristolochic acid analogues, including
aristolactams, a group of compounds with even higher cytotoxic potency
than aristolochic acid I [2]. Previous research mainly focused on Aristo-
lochia species used in traditional Chinese medicine, but ethnopharma-
cological studies indicate that other members of the genus are fre-
quently used medicinally [3]. The aim of our research is to assess the
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toxicological risk associated with the use of different Aristolochia species
as herbal medicines. Metabolomic analysis allows us to take into ac-
count all compounds that might be responsible for the nephrotoxic
effect. LC-DAD-MS analysis was carried out on A. manshuriensis Kom.,
A. kankauensis Sasaki, A. clematitis L., A. elegans Mast., A. baetica L., A.
debilis Siebold & Zucc. and related species and AA 1, AA1l, AL1 and AA C
were quantified. A. kankauensis contained the highest levels of AA I and
AA I, whereas A. manshuriensis contained the largest variety of different
AA analogues (AA 1, AA 1L, AA C, AA D, AA C-B-D-glucoside and AA D-B-D-
glucoside). The results show that the content of aristolochic acid analo-
gues varies greatly between different parts of the plant, with highest
amounts found in the flowers. Extraction of the plant material with
aqueous ethanol results in high yields of AA I and AL I, whereas extrac-
tion with hot water only yields in small amounts of AA I and AL I, and
can therefore be associated with lower toxicological risk. Keywords:
Aristolochia, aristolactam, aristolochic acid, metabolomics References:
1. Nortier JL et al. (2000) N Engl ] Med 342:1686-1692 2. Li ] et al.
(2010) Toxicol In Vitro 24:1092 - 1097 3. Heinrich M et al. (2009)] Eth-
nopharmacol 125:108 - 144

WSII 5

Synthesis, detection and quantification of the
highly active AhR ligands tryptanthrin, indirubin
and indolo[3,2-b]carbazol in Malassezia yeasts
Mexia N', Magiatis P, Gaitanis G, Velegraki A>,
Skaltsounis A’

Department of Pharmacognosy and Natural Products
Chemistry, Faculty of Pharmacy, University of Athens,
Panepistimiopolis, Athens, Greece; 22Department of Skin
and Venereal Diseases, University Hospital of loannina,
Medical School, University of loannina, loannina, Greece;
33Mycology Laboratory, Department of Microbiology,
Medical School, University of Athens, Athens, Greece

Malassezia yeasts are part of human skin microbiota and can become
pathogenic under currently unclarified conditions. HPLC/UV combined
with LC-MS/MS analysis of the extracts of several Malassezia species,
revealed the production of compounds like indolo[3,2-b]carbazol (ICZ)
[1], indirubin [2] and tryptanthrin[3], which are among the most active
Aryl-hydrocarbon Receptor (AhR) inducers known and, interestingly, are
preferentially biosynthesized by Malassezia furfur isolates from dis-
eased skin. A previously reported by our group biomimetic synthesis,
from indole-3-carboxaldehyde (I3A), the main metabolic product of
tryptophan found in all Malassezia studied species, to indirubin and
trypranthrin simultaneously [3], showed a common biosynthetic path
for these two metabolites. This reaction is a one-step oxidation, using
hydrogen peroxide and diphenyldiselenide as a catalyst. The synthesis of
the above indole alkaloids allowed us to proceed not only to their quan-
tification by HPLC analysis, but also to the further examination of this
biomimetic reaction. Surprisingly, the formation of the same metabo-
lites was achieved even when simple indole was used as starting mate-
rial. This gave us the opportunity to synthesize a series of symmetric
indirubin and tryptanthrin analogues, beginning from the appropriately
substituted indoles. Although AhR is an orphan receptor, there are in-
creasing data about its relation with skin homeostasis and skin nosol-
ogy. Based on our previous work on the activation of AhR in HaCaT cells
by Malassezia extracts [3] we could propose that the presence on the
human skin of microorganisms able to constantly synthesize potent AhR
ligands may play a crucial role in the development of skin diseases.
References: 1. Gaitanis G et al. (2008)] Invest Dermatol 128:1620 -
1625. 2. Giakoumaki D et al. (2008) Planta Med 74: 1081. 3 Magiatis P
et al. (2010) Planta Med 76:1293

WSII 6

In the genus Allium about 800 species are currently known belonging to
several subgenera [1]. Wild Allium species can be found on the northern
hemisphere with a main habitat in Central Asia. The enzyme alliinase
occurs in Allium plants catalyzing the cleavage of cysteine sulphoxides
leading to typical odourous compounds [2]. Whereas the alliinases of
common Allium species like garlic and onion [3] are well analyzed, the
properties of other alliinases occurring in further Allium species have not

A rapid method for detection of alliinase activity
in Allium, especially in the subgenus
Melanocrommyum

Mielke M, Keusgen M

Philipps-Universitdt Marburg, Institute of Pharmaceutical
Chemistry, Marbacher Weg 6, D-35032 Marburg, Germany

been examined yet. Especially the species of subgenus Melanocrom-
myum do not express an alliinase like garlic, as can be shown on SDS-
PAGE. The separation of alliinase from other proteins is sometimes dif-
ficult because of similar protein properties due to their size and prob-
ably also due to glycosilation. Therefore, a new method for direct allii-
nase activity detection has been developed. A crude alliinase prepara-
tion can be separated on a basic-native polyacrylamide gel. This method
results in functional enzymes, separated into different spots. These pro-
tein spots can be cut out of the gel and screened for their alliinase
activity. The L-(+)-S-(3-pyrrolyl)cysteine sulphoxide used as indicator
turns into a red dye after the enzymatic cleavage by alliinase (Figure
1) [4]. Although the alliinase is still incorporated inside the gel matrix, a
positive reaction can be detected after a few minutes (Figure 2). This
new test allows an easy and quick detection of alliinase-like enzymes.
Furthermore, the amount of sample needed is very small, allowing tests
out of a single bulb.

Figure 1: positive reaction b) negative reaction
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Figure 2: indicator reaction

Keywords: Allium, Melanocrommyum, alliinase, basic-native polyacryla-
mide gel Acknowledgement: Institute of Pharmaceutical Chemistry, Re-
gina Gerlach-Riehl References: 1 Fritsch R M. et al. (2010) Phyton (Horn,
Austria) 49(2):145 - 220 2 Stoll A, Seebeck E (1949) Helvet Chim Acta
32(1):197 - 205 3 Nock L P, Mazelis M (1987) Plant Physiol 85(4):1079 -
1083 4 Jedelska ] et al. (2008)] Agric Food Chem 56(4):1465 - 1470
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Electrophoretic mobility in agarose gel as an
isolating technique and correlation with
synergestic cytotoxicity enhancement

Thakur M, Weng A", Melzig MF?, Fuchs H'

TInstitute for Clinical Chemistry and Pathobiochemistry,
Berlin, Germany; “Department of Pharmacy, Free University,
Berlin, Germany

In previously published work, we reported that Saponinum album dra-
matically improves the inhibition of tumor growth by targeted toxins in
mice in a synergistic way. Herein, we report a simplified slab gel based
electrophoretic isolation technique to determine the highly effective
fraction of Saponinum album with a relative electrophoretic mobility
(Rf) of 0.44 from the mixture. In total, four different fractions were
separated at a preparative scale, and evaluated by ESI-MS, HPLC and
thin layer chromatographic analysis. Electrophoretic mobility and elec-
trochemical properties of the different fractions of saponins from Sapo-
ninum album were set into relation to their ability to enhance the cyto-
toxicity of epidermal growth factor (EGF)-based targeted toxins. We
here treated HER-14 cells, which are NIH-3T3 Swiss mouse embryo cells
transfected with the human EGF receptor. Untransfected NIH-3T3 cells
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served as control. The major bulk of Saponinum album (72.3%) (Rf 0.62)
migrated to the farthest and was found to be significantly ineffective
(p< 0.05) in enhancing the cytotoxicity of the targeted toxin, while the
second fraction (Rf 0.45) showed an enhancement of 9800-fold. The
third (EM 0.30u) had an enhancement factor of 3200, the fourth (Rf
0.08) was again significantly ineffective (p < 0.05) in exhibiting any en-
hancement of cytotoxicity. This is the first report for the use of slab gel
electrophoresis as a convenient isolation technique for saponins. Ac-
knowledgement: Authors would like to acknowledge Alexander von
Humboldt foundation for postdoctoral fellowship. References: [1] Heisler,
L., Sutherland, M., Bachran, C., Hebestreit, P., Schnitger, A., Melzig, M. F,
Fuchs, H., (2005)] Control Release 106: 123 -137. [2] Bachran, D,
Schneider, S., Bachran, C., Urban, R., Weng, A., Melzig, M. F.,, Hoffmann,
C., Kaufmann, A. M., Fuchs, H., (2010) Int ] Cancer 127: 1453 - 1461.

WORKSHOP llI: Permanent Committee on Reqgulatory Affairs o

Herbal Medicinal Products
Chairs: A. Vlietinck, S. Alban

- Quality of herbal medicinal products and food
supplements - EU regulation and practical
WSIII 1 experience

Sievers H

PhytoLab GmbH & Co. KG, Dutendorfer StrafSe 5-7 91487

Vestenbergsgreuth, Germany

Herbs and herbal preparations have been playing an important role for
both dietary and medicinal use from paleolithic hunter-gatherers to 21st
century urban culture. People have always been aware that the varia-
bility of the properties of herbal materials depending, e.g., on the exact
plant part, vegetal state, weather conditions, harvesting time and - es-
sentially - the mode of preparation by, e.g., drying, peeling, cooking (or
not), fermentation, treatment with inorganic substances, extraction etc.,
are not less important for the tolerability, digestibility or - in case of
medicinal use - success of treatment than the choice of the plant itself.
Over the past decades scientific findings have provided a rationale for
what our ancestors had established on an empiric basis. We understand
why, based on the absence/presence and dose of certain secondary com-
pounds some plants/-preparations are beneficial or harmful. Since both
beneficial and potentially harmful properties of herbal ingredients in
food supplements are being increasingly assigned to specific secondary
compounds it is evident that certain standards are necessary in order to
provide for adequate safety and effectiveness of such products. While
legal limits have been established in the EU for a large spectrum of
possible contaminants in food and thus food supplements including,
e.g., pesticides, heavy metals or mycotoxins, no common standards exist
for the overall quality assessment of herbal raw materials/preparations
for food supplements. While rules established for the quality control of
herbal medicinal products and their respective herbal raw materials/
preparations are not transferable for various reasons, they provide or-
ientation regarding practicable technical standards and methodology. A
comparison will be given of the EU regulatory quality standards in both
areas in the light of practical experience.

Regulatory Options for (Traditional) Herbal
WSl 2 Medicinal Products

Knoess W
Federal Institute for Drugs and Medical Devices, Bonn,
Germany

All over the world plants have been selected by people because of their
healing properties. In Europe, first manuscripts describing medicinal
plants were written more than two thousand years ago. Starting from
this traditional use, which was often based on ready-to-use receipts,
there was a development towards usage of finished herbal medicinal
products in central Europe during the 20th century. In parallel with an
increasing scientific knowledge on medicinal plants - which included
also the identification of highly active purified compounds of plant ori-
gin — a common regulatory environment for all medicinal products has
been established in Europe. The basic regulatory approach is to control
the access to the market and to assess quality, safety and efficacy of
medicinal products in order to improve public health and to facilitate
supply with medicinal products. There is a clear European regulatory
framework for medicinal products (directive 2001/83/EC as amended)
providing basic definitions and offering two options to bring products
into the market: i) registration of traditional herbal medicinal products

and ii) marketing authorisation of herbal medicinal products. Beside
applications at the national level there are also options for European
procedures. A harmonised scientific evaluation in this field is resulting
from the work of the Committee on Herbal Medicinal Products (HMPC)
at the European Medicines Agency (EMA). The major tasks are develop-
ment of Community Monographs and List Entries on herbal substances
as well as relevant guidance. These activities will facilitate handling of
procedures and contribute to the harmonisation of the market.

Traditional Herbal Drugs and Botanical Dietary
WS 3 Supplements: The Italian Experience
Morazzoni P, Storzini A, Bombardelli V
Indena S.p.A., Milano, Italy

Multicomponent phytotherapic medicines are widely used in the Eur-
opean clinical practice and their registration is nowadays regulated by
two distinct registration schemes, based on “well established use” and
“traditional use for herbal medicines”, now both codified in Dir. 2001/
83 /EC. In this scenario, also in Italy it is today crucial that the prepara-
tion of botanical “Active Pharmaceutical Ingredients” (API) has to fulfil
both GAP and GMP guidelines for what harvesting and cultivation of
plants and industrial production is respectively concerned. The combi-
nation of these two guidelines is essential in order to guarantee quality
and reproducibility of the API and also it allows to avoid the following
risks: use of inappropriate classified material, pesticides or other harm-
ful agent contamination, API degradation. Botanical derivatives (mostly
multicomponent products such as extracts) are widely used in Europe
also as ingredients for non-pharmaceutical products which are sold as
food supplements in relation to the different national legislations. In
Italy, the Ministry of Health has recently (March, 2011) initiated a pro-
cedure to transpose into law (as Annex 1 of a draft decree which reg-
ulates the use of dietary supplements different from vitamins and
minerals) a list of admitted plants which can be utilized for the prepara-
tion of food supplements. The quality criteria for the preparation of
these products are those requested by the European regulations on food
derivatives. Nevertheless some Italian companies, such as Indena are
strictly committed to keep the challenge for quality criteria of botanicals
used for food supplements as close as possible to “phytotherapic med-
icines”.

- Botanical Food Supplements - Regulatory
Situation in the EU
WSIII 4 Coppens P

European Botanical Forum, Brussels, Belgium

Botanicals are used as components of both food supplements and med-
icinal products. The European legal framework explicitly allows both
products to exist in parallel. Botanical food supplements need to be in
conformity with the full food legislation, including safety provisions,
manufacturing requirements and labeling. In addition, Member States
have national rules to assure their safe use. Relating to the borderline,
the European Court of Justice has establish rules to judge if a product
should be considered as medicinal or not. It has ruled that such a deci-
sion must consider individual products, taking into consideration all of
the product’s characteristics. Furthermore, the definition of medicinal
product by function should be interpreted restrictively and not cover
substances that do not strictly modify the way in which it functions,
i.e. that do not have a therapeutic effect. In recent years the EC has put
into place two new laws that may help the EU to progress towards
harmonisation. It concerns the legislation on health claims under which
a claim relating to the effect of a botanical on the body needs pre-
marketing approval and the legislation on addition of nutrients to foods,
under which a procedure has been created to deal with emerging safety
issues. The claims legislation does not accept traditional use as a valid
parameter for the validation of a health claim, while traditional herbal
medicinal law product does. This has now created a new situation that
the European Commission is reflecting upon.
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WORKSHOP IV: Traditional Chinese Medicine Workshop

Chairs: D. Guo, R. Bauer, G. Franz

WSIV 1

Chinese herbal medicine in Europe: Regulatory
situation, problems and perspectives

Bauer R

Institute of Pharmaceutical Sciences, University of Graz,
Graz, Austria

Herbal medicinal products are regulated in Europe under the drug law. If
only health claims are stated, some may be considered as dietary sup-
plements. For drug approval, efficacy, safety and quality have to be
demonstrated. A special European regulation exists for traditional herbal
medicinal products (Directive 2004 /24 [EC), which does not require clin-
ical studies, but only 30 years of traditional use, out of them 15 years in
Europe [1]. A committee for Herbal Medicinal Products (HMPC) at the
European Medicines Agency (EMA) currently prepares a list of tradi-
tional and well-established herbal drugs/preparations/combinations
which can be used for drug approval in the European Union. Also Com-
munity monographs on herbal drugs or herbal drug preparations that
may be used for full marketing authorisations of well-established herbal
medicinal products or simplified registrations are elaborated by this
committee. However, Chinese herbs have not been considered so far.
For all types of products, whether new, well established or traditional,
quality needs to be demonstrated individually. Detailed instructions for
the documentation of quality are specified in the Guideline on Good
Agricultural and Collection Practice (GACP) for starting materials of her-
bal origin (EMEA/HMPC/246816/2005; 20.2.2006), the Guideline on
Quality of Herbal Medicinal Products/Traditional Herbal Medicinal Pro-
ducts (CPMP/QWP/2819/00 Rev. 1; 30.3.2006), the Guideline on Speci-
fications: Test procedures and Acceptance Criteria for Herbal Drugs,
Herbal Drug Preparations and Herbal Medicinal Products/Traditional
Herbal Medicinal Products (CPMP/QWP/2820/00 Rev. 1; 30.3.2006),
and the Guideline on Stability Testing of Existing Active Substances
and Related Finished Products’ (CPMP/QWP/122/02). Identity, purity,
and content are obligatory to be tested. Therefore corresponding meth-
ods need to be developed, and monographs are elaborated for the Eur-
opean Pharmacopoeia [2]. Fingerprint analysis is the most appropriate
approach to consider the complex composition of herbal products.
Therefore, chromatographic techniques, like TLC, HPLC and GC are the
methods of choice for quality control [3]. Keywords: Chinese herbal
medicine, regulation, Europe, quality, efficacy, safety References: [1]
Silano M et al. (2004) Fitoterapia 75: 107-116 [2] Bauer R, Franz G
(2010) Planta Med.76(17):2004 - 11 [3] Wagner H, Bauer R, Xiao PG,
Chen JM (Eds.) (1996 - 2010).Chinese Drug Monographs and Analysis.
Verlag fiir Ganzheitliche Medizin Dr. Erich Withr GmbH, Kotzting

Globalisation of TCM Herbal Drugs: Quality

WSIV 2 g;:;ocgraphs for the European Pharmacopoeia
Institute of Pharmaceutical Sciences, Faculty of Chemistry
and Pharmacy, University of Regensburg, Universitdtsstr. 31,

93040 Regensburg, Germany

TCM Herbal Drugs are increasingly used in many countries of the EU.
Consequently, there is a great need for herbal drugs with consistent
quality as a basis for the required safety of the user. All aspects relevant
for the quality parameters have to be achieved in an adequate manner,
requiring a broad range of analytical methods to be applied for new
herbal drug monographs in the European Pharmacopoeia (EP). The ac-
tual concern about safety and efficacy of the large number of TCM-
Herbal Drugs is based upon reports about problems such as botanical
identity, purity and current falsifications. In order to respond europe-
wide to these problems, new monographs in the framework of the EP
have to be established, based upon existing data and monographs of the
actual Chinese Pharmacopoeia 2005 Engl. Edition and further the new
and updated version of the ChP 2010. The appropriate selection of TCM-
herbal drugs to be elaborated should at least in part reflect the actual
situation and impact of TCM in Europe. The inclusion criteria of TCM
Monographs were based upon a priority setting of the EP reflecting the
volume of use, problems of toxicity, known problems of quality and risk
of substitution. Priority for the elaboration of these new monographs
was given for precise definition, identification, test methods and assay
procedures, in order to guarantee a reproducible quality. The actual
status of this working programme and the current problems related to
different issues of the new TCM monographs for the EP will be reported
and discussed.

Current status and future perspective of
traditional Chinese medicine in China

Guo D, Liu X, Guan S, Wu W, Yang M, Jiang B

Shanghai Research Center for TCM Modernization, Shanghai
Institute of Materia Medica, Chinese Academy of Sciences,
Shanghai 201203, P.R. China

WSIV 3

Traditional Chinese medicine (TCM) has over 3000 years of history to
treat diseases in China and has played an essential role in the Chinese
healthy system. More and more western scientists are now interested in
TCM research and hope to learn about the basics of TCM in China.
Hence, the following aspects related to TCM will be briefly overviewed
in the lecture, including TCM theory, TCM resources, related research
institutions and education systems, Chinese Pharmacopoeia on TCM
volume, TCM new drug registration regulations by SFDA, TCM-based
drug discovery, government funding sectors, TCM hospitals, recent re-
search progress made on TCM research, which may help the audience to
understand the basic current situation of TCM in China. In addition, the
current research on the quality standard construction of traditional Chi-
nese medicines will also be introduced with some concrete examples.
The future directions on TCM modernization will also be insighted as a
personal viewpoint. Acknowledgements: Author like to thank Ms. Gang-
giang SU (Director General of Department of Scientific Research, State
Administration of TCM) for her providing some basic data for the lecture.

Fishing and Knockout (FAK) Strategy for Quality

Control of Traditional Chinese Medicines (TCMs)
WSIV 4 LiP,QiL XinG

State Key Laboratory of Natural Medicines, China
Pharmaceutical University, Nanjing 210009, China

Herbs and preparations have been the basis of traditional Chinese med-
icines (TCMs) for thousands of years, and continue to be considered
valuable composition in health care system. One of the biggest chal-
lenges of herbal research is the complexity of its chemical constituents
and their analysis. Thus, a wide range of analytical methods need to be
used to fully characterize these 'magical components’ and used for qual-
ity control (QC) purpose. The effects of TCMs are, of course, induced by
their chemical constituents. For effective quality control and efficacy
evaluation, we should know: What exist in TCMs? Which are biologi-
cally active? And how the components induce integrative functions?
During the last decade, our research team used multidisciplinary theory
and technology to develop novel methods for multi-component and
multi-target evaluation of TCMs. First, a diagnostic ion filtering strategy
was proposed for rapid screening and identification of non-target com-
pounds in complex TCM samples by UPLC-Q-TOF/MS. Next, a novel che-
mical markers’ fishing and knockout (FAK) strategy was proposed for
screening bioactive compounds and studying component-component
interactions. A two-dimensional turbulent flow chromatography on-line
coupled with LC-MS strategy was introduced to screen out the bioactive
compounds from TCMs binding target proteins. Then, to prove whether
the obtained/assumed constituents are active compounds for the ex-
tract, a chemical markers’ knockout strategy was recommended to pre-
pare an extract in which the assumed compound(s) is removed, called a
"knockout” extract. After bioactivity comparison of samples with var-
ious components-knockouts or target compounds collections, the finger-
printing-efficacy relationship of TCMs, component-component interac-
tions could be predicted by statistic analysis. With collaborative exper-
tise in chemistry, chemometrics, biology, and bioinformatics, we believe
that there are good prospects for obtaining new insights into drug dis-
covery and clinical utility by the continued study of TCMs. Acknowl-
edgements: This work was supported in part by the National Key Tech-
nologies R&D Program of China (No. 2008BAI51B01), Program for Chang-
jiang Scholars and Innovative Research Teams in Universities (No.
IRT0868).
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Chemical Mechanism Research during Chinese
WSIV 5 glngglcme Processing

Qin Kunming (Nanjing University of Chinese Medicine,
People’s Republic of China); Engineering Center of State
Ministry of Education for Chinese Medicine Processing; Key
Laboratory of State Administration of TCM for
Standardization of Chinese Medicine Processing

Chinese medicine processing is a traditional Chinese pharmaceutical
technology, and it is also the main characteristic property that distin-
guish traditional Chinese medicine and natural medicine. There are
complex chemical changes during the process of Chinese medicine pro-
cessing, and these chemical constituents maybe the basis of clinical
efficacy changes. To clarify the changes of the chemical constituents in
Chinese medicine is the main purpose of the mechanism research of
Chinese medicine processing. In recent years, many research institutions
at home and abroad have done deeply research in chemical mechanism
during the process of Chinese medicine processing, and initially clarify
the chemaical reactions and chemical mechanisms during the process of
Chinese medicine processing. The main chemical reactions occurred in
the Chinese medicine processing are hydrolysis reaction, oxidation reac-
tion, replacement reaction, isomerization reaction, decomposition reac-
tion and so on. This paper reviewed the main achievements in the che-
mical mechanism research during the process of Chinese medicine pro-
cessing, and prospected the research directions and future in the re-
search of Chinese medicine processing. Key words: Chinese medicine
processing; process reaction; chemical constituents; mechanism

WORKSHOP V: Biological and Pharmacological Activities of
Natural Products

Chair: V. Butterweck

- Identification of PPARy agonists from natural
sources
WSV 1 Christensen KB

Institute of Chemical Engineering, Biotechnology and
Environmental technology, University of Southern Denmark,
Niels Bohrs Allé 1, 5230 Odense M, Denmark

The peroxisome proliferator-activated receptors (PPARs) have been in
focus for more than a decade for the development of drugs to treat
and/or prevent diseases associated with the metabolic syndrome (MS).
The PPARs (a, 8, y) are nuclear receptors (NRs) highly involved in lipid
and energy metabolism and hence, targets for treating MS-related dis-
orders. In particular PPARy that is a key regulator of insulin sensitivity is
the target of many conventional drugs, although this may result in se-
vere side effects. However, such side effects could be avoided using
selective modulators or partial agonists instead [1,2]. Natural products
have proven to be a valuable source of PPAR activators [3] of which some
have demonstrated interesting partial agonist activities in vivo [4]. In
our studies on identification of PPAR modulators from natural sources
we use different approaches such as bioassay-guided fractionations,
structure-activity relationships, and pharmacophore-modeling [5,6,7,8].
This has led to the identification of new potential PPARy agonists from
purple coneflower (Echinacea purpurea) (L.) Moench [5], a plant not
traditionally used to treat MS. For traditional anti-diabetic remedies
such as sage (Salvia officinalis L.) and elderflowers (Sambucus nigra L.)
PPAR activating properties have been identified suggesting a mechanism
of action involving these NRs [6,7]. This was also the case when a phar-
macophore-driven approach led to the identification of novel PPARy
partial agonists from mastic gum (Pistacia lentiscus L.). Hence, there is
a large potential for finding modulators of these versatile NRs amongst
natural products and hence important information about their mechan-
isms of action and their use as drug candidates. Keywords: Metabolic
syndrome, PPAR, natural products, medicinal plants, bioassay-guided
fractionation References: 1. Auwerx ] et al. (2003) Nuclear Receptor
Signalling 1: e006. 2. Berger JP et al. (2005) Trends Pharmacol Sci 26:
244 -251. 3.Huang TH et al. (2009) Pharmacol Res 60: 195 - 206.
4. Christensen KB et al. (2009) Phytother Res 23: 1316 - 1325. 5. Chris-
tensen KB et al. (2009)] Nat Prod 72: 933 - 937. 6. Christensen KB et al.
(2009) Phytother Res 24:5S129-S132. 7. Christensen KB.et al. (2010) ] Eth-
nopharmacol 132:127 - 133. 8. Petersen RK.et al. (2011)] Comput Aided
Mol Des 25: 107 - 116.

Metabolic syndrome, natural compounds and
WSV 2 Guclear receptors - are there new targets?
ollmer G
Technische Universitdt Dresden, Molecular Cell Physiology &
Endocrinology, Zellescher Weg 20b, 01217 Dresden,
Germany

Roughly 10% of genes of the human genome, among them all 48 human
nuclear receptors (NR), are druggable, meaning that the function of their
gene products can be modulated by small molecules. The classes NR1I/
NR1H comprise molecules which initially have been described as or-
phan NR. They are now recognized as lipid and drug sensing molecules.
Unlike PPARs belonging to the NR1C subfamily which are activated by
triglyceride derivatives Constitutive Androstane Receptor Receptor
(CAR), Pregnane-X-Receptor (PXR), Farnesoid Receptor (FXR) and Liver-
X-Receptor are activated by cholesterol derivatives, bile acids, steroids
and bilirubin. A common functional feature of these NRs is induction of
a wide range of detoxifying enzymes. NRs are intimately involved in
regulation of lipid metabolism and/or they contribute to liver protection.
LXRs activated by oxysterols play the most prominent role in regulation
of metabolic disease. LXRs have been described as regulators of lipogen-
esis, of cholesterol and glucose homeostasis and of anti-inflammatory
processes, all representing specific features of the metabolic syndrome.
FXR upon activation by chenodesoxycholic acid participates in regula-
tion of lipid, lipoprotein and glucose metabolism as well as in hepatic
regeneration and hepatoprotection. PXR is activated by pregnane deri-
vatives and together with CAR and FXR guides cholesterol and bile acid
homeostasis. Because of the functional link of these NRs to disease they
represent valuable drug targets, inlcuding for plant derived natural com-
pounds. The paper presented here will summarize data on plant second-
ary metabolites modulating the function of these lipid sensos in relation
to specific aspects of the metabolic syndrome. Keywords: metabolic
syndrome, lipid sensing, nuclear receptor, FXR, LXR, PXR, CAR

- Plant derived therapeutics for the treatment of
Metabolic Syndrome
WSV 3 Cefalu W

Chief of the Division of Nutrition & Chronic Diseases,
Pennington Biomedical Research Center, Louisiana State
University, Baton Rouge, USA

Type 2 diabetes is a progressive disorder whose pathophysiology con-
sists of pancreatic dysfunction, hepatic glucose overproduction and in-
sulin resistance in peripheral tissues such as adipose tissue and muscle.
Currently, clinical strategies to achieve improved metabolic control en-
dorse the use of a combination of agents from multiple pharmacologic
classes and which target specific pathophysiologic defects. Given the
role of insulin resistance in the pathophysiology, the improvement of
insulin sensitivity for treatment of the metabolic syndrome or type 2
diabetes remains as a primary clinical strategy. Recent data, however,
have questioned the safety of the current pharmacologic agents used to
enhance insulin sensitivity. As such, alternative strategies, e.g., nutri-
tional supplementation with over-the-counter agents, are extensively
practiced by a large number of patients and are frequently done so
without the knowledge of the provider. Based on historical human use,
there has been great interest in plant extracts (botanicals) as a source for
nutritional supplements intended as adjunctive therapies for human
diseases. Specifically, isolated compounds identified from plant sources,
i.e. phytochemicals or bioactives, have served as a source for therapeutic
agents for many diseases, including malignancy, infectious diseases and
diabetes. Interestingly, the development of one of the most commonly
used anti-hyperglycemic agents in the world today, i.e. metformin, can
be traced back to a botanical source. However, the concern with most
nutritional supplements, including those considered “natural” (e.g. bo-
tanicals) by the consumer, is the paucity of data in humans in regard to
efficacy to improve metabolic abnormalities. Thus, there remains con-
siderable controversy regarding the use of botanical supplements for
human health. Despite the stated concerns for botanical supplements,
there are a number of botanicals that have shown considerable promise
for human use but they have to be carefully validated in controlled
clinical trials.

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York - ISSN 0032-0943
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Genetic & Nutrient Determinants of the
Metabolic Syndrome (Nutrigenomics)

Daniel H

Molecular Nutrition Unit, Technische Universitdt Miinchen,
Gregor-Mendel-Strasse 2 D-85350 Freising-Weihenstephan,
Germany

WSV 4

With the toolbox of the “omics”, nutritional science has become a new
adventure in understanding the processes that make up mammalian
metabolism in health and disease. Essentially unlimited when taken into
studies in human cells in culture or in vivo studies in animal models,
omics applications in human trials are limited by the availability of
biosamples restricted to body fluids, blood cells or biopsy materials.
Nutrigenomics research in the last years has delivered some important
insights into mechanisms by which dietary constituents affect metabo-
lism and health risks. I shall be presenting findings from human studies
in which transcript-, proteome- and metabolite-profiling techniques
have been applied - mainly in peripheral mononuclear cells and plas-
ma/urine as biosamples. It also will include some studies on the effects
of plant secondary components. Despite enormous efforts, genome-wide
association studies as a top-down approach have so far only shown very
weak effects of genetic heterogeneity in individual genes and their as-
sociation with disease initiation or progression. Amongst the reasons
that science crossly failed in identifying causal molecular links between
diet and disease is that usually only a “snapshot” is taken when applying
any of the profiling techniques. But, it is an intrinsic feature of metabo-
lism that it is highly dynamic in time (acute and chronic adaptation) and
space (within cell compartments or i.e. the interorgan metabolism). In
the future, we therefore should first define the variability in the pheno-
typic response of mammals as a function of time and space and redefine
the homeostatic control as a transient equilibrium. To obtain robust
phenotypic alterations it therefore may be advised to challenge the
biological system to drive it in a critical state. Such a “critical state”
may in terms of nutrition be defined as a severe state of starvation or
diets providing extreme nutrient compositions. I shall demonstrate find-
ings from a metabolomics application in humans with such defined
challenges. Taken together, nutrigenomics has extended our knowledge
on how diets or individual ingredients affect human metabolism on the
background of a given genetic make-up, but it is far from delivering
predictive parameters for personalized health and/or disease prevention.
References: 1. Wittwer ], Rubio-Aliaga I, Hoeft B, Bendik I, Weber P,
Daniel H. Mol Nutr Food Res. 2011 Mar;55(3):341 - 58. 2. Kussmann M,
Rezzi S, Daniel H. Curr Opin Biotechnol 2008 Apr;19(2):83 -99. 3. Rist
M], Wenzel U, Daniel H. Trends Biotechnol. 2006 Apr;24(4):172 - 8.

WORKSHOP VI: Quality/Agriculture joint Workshop

Chairs: C. Franz, C. Erdelmeier

WA

Environmental relevant heavy metals are lead, cadmium, mercury, ar-
senic, copper, nickel, zinc and iron. Since Tschernobyl and actually Fu-
kushima caesium 137 and even plutonium 239 might be relevant para-
meters for some proveniences. The input of these elements into herbal
materials is diverse. Some of them like nickel, arsenic or lead are from
direct geogenic sources and therefore not avoidable at all. Other inputs
are made via air by traffic, industry and combustors also. Even the
agricultural industry itself takes part in that scenario by using heavy
metal loaded pesticides like some dithiocarbamates (zinc in zineb and
others) or anorganic mineral fertilizers (accumulation of cadmium in
the soil). Some plants are so called hyperaccumulators for heavy metals
at all. Even some of the herbal drugs used for phytopharmacy are found
in that group (e.g. Salix and Populus). In that group results for cadmium
found often exceed the specified limits. Methods and limits are de-
scribed in the European Pharmacopoeia in the chapters 2.4.27, 2.4.31
and in the monograph “Herbal Drugs” (monograph number 1433). The
official testing methods for heavy metals are atomic absorption spectro-
metry (AAS) or inductively coupled plasma-atomic emission spectrome-
try (ICP-AES) or inductively coupled plasma-mass spectrometry (ICP-
MS). All methods need to be validated on the herbal materials at least
on distinct plant organs like roots or fruits etc. Points to consider in the
management of GACP to avoid OOS results for heavy metals are control
of the soil, specified pest management, specified selection of plants and

Environmental Contaminants — Heavy Metals
Origin - Analytical Methods - Points to Consider
Hofmann A

Phytos Labor GmbH & Co. KG, Leibnizstrasse 9, D-89231
Neu-Ulm, Germany

varieties. Keywords: Heavy Metals, absorption spectrometry (AAS), or
inductively coupled plasma-atomic emission spectrometry (ICP-AES),
inductively coupled plasma-mass spectrometry (ICP-MS)

WSVI 2

The Application of Pesticides in the Production of
Medicinal Plants in China

Yang M

Key Laboratory of Bioactive Substances and Resources
Utilization of Chinese Herbal Medicine, Ministry of
Education, Institute of Medicinal Plant Development, Peking
Union Medical College, Beijing, 100193, P.R. China

Traditional Chinese Medicine (TCM) is getting more and more attention
all over the world, due to its systematic approach and clinical effective-
ness [1]. The quality of TCM determines the safety and efficacy of Chi-
nese-made TCM products. However, the improper use of pesticides in
the medicinal plant production has seriously affected the quality of
TCM. In the early 1980s, Chinese scientists had already recognized this
problem and put in an effort to study pesticide residue in TCM. During
that time, the main focus was mainly involved in the half life of organo-
chlorine and those pesticides that easily caused cumulative toxicity
(e.g., hexachlorocyclohexane, DDT, quintozene, drinox) in Chinese her-
bal materials, herbal preparations, and Chinese patent products. Accord-
ingly, “Pharmacopoeia of People’s Republic of China“ (CP, the edition of
2000, the first section) set up the assay methods and residual limit of
the organochlorine pesticide [2]. During the “9th Five-Year project”, the
government organized Chinese medicine technology research key pro-
ject “Standardization of the Quality of Chinese Materia Medica “, which
including a systematic way of Research and determination of 71 kinds of
Chinese herbal medicines. This project not only improved the research
level on the pesticides resides in TCM, but also made us have basic
understanding the polluted situations of organic pesticides in the com-
monly used TCM, providing a substantial base for Good Agriculture
Practice (GAP) on Chinese herbal materials in China. During the “10th
Five-Year project “, the project, “Researches on the detection and limited
standards of 50 kinds of Chinese medicine “, was classified as a major
task by the Ministry of National Science and Technology of China. On the
basis of this project, we have completed these items, such as: “Detection
methods of the pesticide residue of pyrethroid in TCM “; “Detection
methods of the pesticide residues of organic phosphorus in TCM”. And
those above have been officially recorded in 2005 version of Chinese
Pharmacopoeia. In recent years, the detection technology of pesticide
residues in traditional Chinese herbal medicine has developed rapidly.
Application of technologies such as GC, LC, GC-MS, LC-MS, CE-MS, and
multiple-stage mass spectrometry techniques, greatly increase the qua-
litative capability, the detection sensitivity, detection limit and detection
coverage. At present, some new analysis methods and techniques are
making great progress, especially in the analysis of multi-pesticide re-
sidues for many types of pesticides, the analysis of multi-pesticide re-
sidues for the same type of pesticides, the analysis in the trial sample for
new single pesticides, and rapid analysis and other aspects. According to
GAP for TCM herb requirements, pesticide residues should comply with
the Green Standards of Medicinal Plants and Preparations for Foreign
Trade and Economy of Ministry of Commerce of the P. R. China [3]. At
present, China Pharmacopoeia (Edition 2010) supplemented the respec-
tive analytical methods of 9 organochlorines (OCPs), 3 pyrethroids and
12 organophosphor- ous pesticides (OPPs), which aim to standardize the
cultivation of TCM herbs, improve their quality and bring TCM in line
with the international practice. Now the Pharmacopoeia stipulated the
MRLs (maximum residue level) of 9 OCPs including BHC, DDT and pen-
tachloronitrobenxene (PCNB) for medicinal materials, among which
only two were involved, Radix et Rhizoma Glycyrrhizae and Radix As-
tragali, but no MRLs for pyrethroids and OPPs have been established for
all Chinese medicinal materials [1, 4]. Therefore, implementation of GAP
for medicinal plant is an important measure to ensure the quality of
TCM. Keywords: Traditional Chinese Medicine (TCM); Pesticide; Medic-
inal Plant Production; China References: 1. Zhang BG, Peng Y, Zhang Z,
Liu HT, Qi YD, Liu S, Xiao PG. (2010) Planta Med; 76:1948 - 1955 2. Yang
MH, Wang LN. (2008) World Sci Technol; 10:107 - 112 3. The Ministry of
Commerce of the People’s Republic of China. (2004) Green standards of
medicinal plants and preparations for foreign trade and economy of
Ministry of Commerce of the P. R. China. WM/T 2 -2004. 4. Guo Q, Lv
X, Tan L, Yu BY. (2009) Chin ] Nat Med; 7:210 - 216
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- Legal requirements for the control of
contaminants in herbal medicinal products
WSVI 3 Steinhoff B

German Medicines Manufacturers’ Association (BAH),

Ubierstrasse 71 - 73, D-53173 Bonn, Germany

Herbal medicinal products require a pre-marketing approval like all
other medicinal products and have to prove their quality, safety and
efficacy in order to guarantee optimum consumer and patient protection
according to the European legislation. Taking into a consideration the
natural origin and potential environmental influences, special emphasis
is put on tests for contaminants such as heavy metals, pesticide resi-
dues, mycotoxins and microorganisms. For heavy metals, the European
Pharmacopeia has set limits for lead, cadmium and mercury within the
general monograph on herbal drugs. Similar rules are being developed
for extracts. In this respect, a German industry’s working group has
collected a large amount of data on heavy metals occurring in herbal
drugs. The respective data base has been evaluated and published [1].
For pesticide residues in plant material, the respective European Phar-
macopoeia monograph sets limits for 70 substances. For further sub-
stances reference is made to Regulation (EC) 396/2005 on pesticide
residues in food. For aflatoxins, specific limits exist for medicinal pro-
ducts which are comparable to the food area. With regard to microbio-
logical purity of herbal medicinal products, the European Pharmaco-
poeia describes requirements for three different categories of these pro-
ducts as well as determination methods. Raw materials of herbal origin
which are intended for use in food supplements have to fulfill the re-
spective European legal requirements for the food area. Besides the
above mentioned Regulation (EC) 396/2005 on pesticide residues, limits
for further contaminants are described in Regulation (EC) 1881/2006,
e.g. for mycotoxins or heavy metals. The Unites States Pharmacopoeia
(USP) is currently developing specific rules on heavy metals in dietary
supplements of botanical origin. References: [1]Gasser U, Klier B, Kithn
AV, Steinhoff B (2009) Current findings on the heavy metal content in
herbal drugs. Pharmeuropa Scientific Notes 2009 - 1:37 - 49.

Pesticide testing according to the European
WSVI 4 Pharmacopoeia (Ph.Eur.) - legal requirements
and practical approach
Klier B

PhytoLab GmbH & Co. KG, Dutendorfer Str. 5 -7, 91487
Vestenbergsgreuth, Germany; Phone: 0049 - 9163 - 88342

In 1996 the monograph “Pesticide residues (2.8.13.)” in herbal drugs has
been implemented to the European Pharmacopoeia (Ph.Eur.). There were
“definition”, “limits”, “sampling”, “qualitative and quantitative analysis
of pesticide residues” and a “Test for pesticides” described in the mono-
graph. Refering to the publication in PHARMEUROPA Vol.17 No.1, Janu-
ary 2005 (Pesticide Residues in medicinal Drugs and Preparations) the
Ph.Eur. Pesticide Expert Group has been mandated to update the mono-
graph Ph.Eur 2.8.13. The revised monograph (Ph.Eur. 6.2) has been pub-
lished in 2008. The revision includes following changes: The new har-
monised European Pesticide Regulation (EU 396/2005) replaced old
European Directives (EC 76/895 and EC 90/642); the list of pesticides
has been extended from 34 to 115 substances frequently observed in
herbal drugs; limits has been set in view of toxicology and according
to a 90 per cent percentile approach; the formula for the calculation of
pesticide limits in extracts and other herbal drug preparations has been
modified; more details for method validation procedure has been given
(cross reference to document SANCO/10232/2006); the method for de-
termination of pesticides (“Test for pesticides”) has been deleted. With
the updated monograph a framework for quality control of pesticide
analysis in herbal drugs has been given. For the frequently found 115
substances pesticides in herbal drugs and herbal drug preparation limits
could be found or calculated easily. The allocation from product to limit
of all other (not listed) pesticides according to the new harmonised
European Pesticide Regulation (EU 396/2005) remains difficult. The
scope of testing depends on the methods of analyses used. Using addi-
tionally new analytical technics based on LC-MS/MS detection more
than 500 substances could be detected analysing pesticide residues in
herbal drugs.

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -
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Phenylethanoid glycosides: Naturally occurring
apoptosis inducers

Saracoglu I, Harput U

Department of Pharmacognosy, Faculty of Pharmacy,
Hacettepe University, 06100, Sihhiye, Ankara, Turkey

SL1

Natural products have long been regarded as excellent sources for drug
discovery given their structure diversity and wide variety of biological
activities. Phenylethanoid glycosides are naturally occurring compounds
of plant origin and are structurally characterized with a hydroxypheny-
lethyl moiety to which a glucopyranose is linked through a glycosidic
bound and esterified by a cinnamic acid moiety. There can be one to four
sugars in their composition and cinnamic acid esterification generally
occurs on a glucose directly bound to phenylethanol moiety [1,2]. To
date several hundred compounds of this type have been isolated from
medicinal plants and further pharmacological studies in vitro or in vivo
have shown that these compounds possess a broad array of biological
activities including antibacterial, antioxidant, antitumor, antiviral, anti-
inflammatory, neuro-protective, hepatoprotective, immunomodulatory,
and enzyme inhibitory actions[1,2]. In this study, we have investigated
in vitro anticancer (cytotoxic) activity and structure-activity relation-
ships of 10 different phenylethanoid glycosides against human and mur-
ine cancer cell lines, Hep-2 (human epidermoid carcinoma), RD (human
rhabdomyosarcoma), and L-20B (transgenic murine L-cells), using MTT
method [3,4]. Acteoside, forsythoside B, samioside and teucrioside were
exhibited significant cytotoxic activity against tested cancer cell lines in
the concentration range of 8 - 50 ug/mL. To determine the selectivity of
cytotoxicity, VERO (African green monkey kidney) cell line was used for
the comparison and no cytotoxicity was determined. In addition, apop-
totic cell death was observed in the histological analysis of tested cancer
cell lines. Keywords: Phenylethanoids, cancer cells, cytotoxicity, struc-
ture activity relationship Acknowledgement: Activity studies were sup-
ported by Hacettepe University Research Foundation (Project No:
0302301010). References: 1. Funes L, et al. (2010) Chemistry and Physics
of Lipids 163: 190 -199. 2. Korkina LG (2007) Cellular and Molecular
Biology 53(1): 15-25. 3.Saracoglu I, et al. (1995) Biological and Phar-
maceutical Bulletin 18(10): 1396 - 1400. 4.Saracoglu I, et al. (1997) Fito-
terapia 68(5): 434 -438.

With a different approach it is possible to
develop commercially useful antimicrobial
products from plants

Eloff ], Pauw L

Phytomedicine Programme, Faculty of Veterinary Science,
University of Pretoria, South Africa

SL2

Many compounds from plants play a major role as pharmaceutical pro-
ducts in several therapeutic applications in human and animal health.
Despite thousands of publications in the field there has been a remark-
able absence of therapeutic products from plants to combat microbial
infections. Data will be presented to show that the following factors play
a role in this absence: the extractant used, the bioassay used, the un-
expectedly low activity of isolated antimicrobial compounds, the pre-
sence of synergism in crude extracts and focussing on plants tradition-
ally used. The antibacterial activity of acetone leaf extracts of more than
700 South African tree species on four important nosocomial pathogens
Staphylococcus aureus, Enterococcus faecalis, Escherichia coli and Pseudo-
monas aeruginosa were determined. A high proportion of these extracts
had antibacterial activities with MICs lower than 0.08 mg/ml. Unfortu-
nately in many cases the extracts are toxic to mammalian cells. Many of
these species have a good potential to be used as crude extracts to treat
topical infections in humans. Examples will be demonstrated where
these extracts have been as effective as commercial products in control-
ling microbial infections in animals and plants. The limitations asso-
ciated with commercializing plant extracts as antimicrobials such as
quality control, availability of material and potentising the extracts to
yield patentable products will also be discussed. It appears that if the
focus is on using extracts rather than isolated pure compounds there is a
considerable opportunity to use the compounds present in plants to
combat microbial infections. Keywords: antibacterial activity, syner-
gism, extractant, MIC, plant extract, nosocomial bacteria, commercial
product Acknowledgement: The National Research Foundation provided
financial support
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A one-tube assay for four Hypericum species -
PlantID

Howard C, Socratous E?, Williams S', Graham E?,

Fowler MR, Scott NW', Bremner PD’, Slater A’
Biomolecular Technology Group, De Motfort University,
Leicester, UK. LE1 9BH; “East Midlands Forensic Pathology
Unit, Leicester University, Leicester Royal Infirmary, UK. LE2
7LX

SL3

The benefits of DNA-based identification methods for medicinal plant
products have been shown - negligible amounts of starting material,
high resolving power, increased taxonomic specificity, and fast results
(1). However, the simultaneous detection of multiple species in one
sample has not until now been possible. We report the design of PlantID
for St John’s Wort (SJW) (Hypericum perforatum L.); a technique capable
of detecting both the target species (SJW) and a number of likely adul-
terants in one sample using a multiplex PCR approach coupled to high
resolution DNA fragment analysis. The method is based on the creation
of fluorescently labelled amplicons of different lengths which can be
resolved via capillary electrophoresis. Each amplicon confirms the pre-
sence one of four Hypericum species; H. androsaemum L., H. athoum-
Boiss. & Orph., H. ascyron Siebold ex Blume and H. perforatum L. These
amplicons are produced in a multiplex PCR, with all four reactions oc-
curring simultaneously. The target species for design used in this study
represent a worst case scenario, with only a few base differences be-
tween the ITS regions for each target. It is likely that a selection of target
medicinal plants would not be as closely related, and would therefore
have significantly more sequence differences. This would dramatically
increase the number of species which could be detected in one assay.
This technique has the power to both confirm the presence of expected
plant material and detect adulterant material in one reaction. The meth-
od of design could be replicated for any other medicinal plant, and its
problem adulterants. Keywords: Molecular Identification, Hypericum
perforatum, PlantID References: 1 Howard C et al. (2009) Planta Med
75: 864 - 869.

Design and synthesis of natural product-based
ligands with high affinity to the kappa-opioid
receptor

Zjawiony JK', Polepally PR’, Roth BI?, Setola V2, Vardy E*
TDepartment of Pharmacognosy, and Research Institute of
Pharmaceutical Sciences, School of Pharmacy, University of
Mississippi, University, MS 38677, USA; “Department of
Pharmacology, School of Pharmacy, NIMH Psychoactive
Drug Screening Program, University of North Carolina,
Chapel Hill, NC 27599, USA

SL4

Psychoactive natural products play an important role in the discovery
and development of new drugs for the treatment of central nervous
system (CNS) disorders. Our studies are focusing on identification of
plant metabolites responsible for CNS activity and designing new li-
gands with high affinity to CNS receptors. Salvinorin A, the most potent
naturally occurring hallucinogen isolated from the plant Salvia divinor-
um Epling & Jativa (Lamiaceae), has received great attention since the
kappa-opioid receptor (KOR) was identified as its principal molecular
target. Previously, extensive efforts were made to understand how sal-
vinorin A binds to and activates KOR [1 -4]. Our goal was to design a
series of ligands with high affinity to KOR to further explore the ligand-
receptor interactions at the molecular level. Following the synthesis of
22-thiocyanatosalvinorin A [5], the first irreversible KOR ligand, we now
report the synthesis and biological evaluation in vitro of new salvinorin
A derivatives with Michael acceptor-type functional groups.

Figure 1: Synthesis of salvinorin A derivatives with Michael acceptor-type
functional groups

Keywords: Salvia divinorum, salvinorin A, kappa-opioid receptor, synth-
esis of new ligands, affinity, ligand-receptor interactions Acknowledge-
ment: This work was financially supported by National Institutes of
Health grant R0O1DA017204 References: 1: Roth BL et al. (2002) Proc Natl
Acad Sci 99:11934 - 11939. 2. Yan F et al. (2005) Biochemistry 44:8643 -

8651. 3. Vortherms TA et al. (2007)] Biol Chem 282: 3146 - 3156. 4. Yan F
et al. (2008) Biochemistry 47:1567 - 1578. 5. Yan F et al. (2009) Bio-
chemistry 48:6898 - 6908.

Sesquiterpene Lactones and Pentamethoxylated
Flavone from Artemisia kulbadica Boiss. & Buhse
Rustaiyan A, Ezzatzadeh E

Department of Chemistry, Science & Research Branch,
Islamic Azad University, P.0.Box 14515 - 775, Tehran, Iran

SL5

Artemisia is a genus of small herbs or shrubs found in Northern tempe-
rate regions. It belongs to the important family Compositae (Asteraceae),
one of the most bulky vegetal groupings, which comprises about 1000
genera and over 20000 species. Within this family, Artemisia is included
into the tribe Anthemideae and comprises itself over 500 species. The
500 species of Artemisia are mainly found in Asia, Europe and North
America. They are mostly perennial herbs and dominating the vast
steppe communities of Asia. Asia seems to show the greatest concentra-
tion of species with 150 accessions for China, 174 in the ex U.S.S.R, about
50 reported to occur in Japan and 35 species of the genus are found in
Iran, of which two are endemic: A. melanolepis Boiss. and A. kermanensis
Pold. Artemisia species, widespread in nature, are frequently utilized for
the treatment of disease such as malaria, hepatitis, cancer, inflamma-
tion, and infections by fungi, bacteria and viruses and this prompted us
to conduct a phytochemical investigation of Artemisia kulbadica. The
aerial parts of Artemisia kulbadica afforded a germacranolide and guaia-
nolide type sesquiterpene lactones together with a pentamethoxylated
flavone. The structures were elucidated by spectropic methods, includ-
ing 1D and 2D NMR analysis. Keywords: Artemisia kulbadica, Compo-
sitae, Sesquiterpene lactones, Guaianolide, Germacranolide, Flavone

In silico approaches to identify FXR-inducing
constituents from Ganoderma lucidum - the
Chinese mushroom of immortality

Grienke U", Mihdly Bison J?, Schuster D>, Guo D* Guan %,
Cheng C*, Bochkov VN?, Binder BR?, Wolber G°,

Stuppner H', Rollinger M’
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Pharmaceutical Chemistry and Center for Molecular
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SL6

The ligand-dependent transcription factor farnesoid X receptor (FXR),
belonging to the nuclear receptor superfamily, plays a regulative role
in glucose and lipid metabolism. Due to its revealed structural informa-
tion FXR represents an attractive target for computer-aided drug design.
Pharmacophore models based on publicly accessible FXR crystal struc-
tures were generated as in silico tools to identify novel bioactive com-
pounds with the ability to control endogenous pathways in close rela-
tion to inflammatory diseases, like metabolic syndrome, dyslipidemia,
atherosclerosis, and type 2 diabetes [1, 2]. Lanostane-type triterpenes, as
typically found in the fruit body of the famous TCM fungus Ganoderma
lucidum (Curtis) P. Karst (Ganodermataceae) were identified as putative
FXR ligands by virtual screening of our in-house Chinese Herbal Medi-
cine database [3]. To verify the in silico predictions, 25 constituents
isolated from G. lucidum were tested on their FXR-inducing potential
in a reporter gene assay at 10uM. A dose-dependent activity could be
confirmed for five lanostane triterpenes, i.e. ergosterol peroxide, lucidu-
mol A, ganoderic acid TR, ganodermanontriol, and ganoderiol F, with
ECso values between 1uM and 30uM [4]. In depth structural insights
were gained by molecular docking studies allowing a first structure
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activity relationship. Furthermore the five active compounds were
tested for general anti-inflammatory effects. At a test concentration of
5uM they significantly inhibited the TNF or LPS induced expression of
IL-8 and E-selectin in human endothelial cells [4]. The observed FXR
induction indicates a possible involvement of this nuclear receptor in
the mechanism of the inflammatory regulation by these compounds.
Keywords: farnesoid X receptor, Ganoderma lucidum, lanostane triter-
penes, molecular modeling, virtual screening, natural products Ac-
knowledgement: This work was supported by the National Research
Network (NFN) - project “Drugs from Nature Targeting Inflammation”
§$10703/S10711/S10713 granted by the Austrian Science Fund (FWF). Re-
ferences: 1. Schuster D et al. (2011) submitted. 2. Lin H R et al. (2006)
Bioorg Med Chem Lett 16: 4178. 3. Fakhrudin N et al. (2010) Mol Phar-
macol 77: 559. 4. Grienke U et al. (2011) submitted.

Biological Activities of Andrographolide and
Some Semi-synthesis Nonbitter
Andrographolides

Aromdee C', Sriubolmas N, Ekalaksananan T, Pientong C>,
Seubsasana S', Wiyakrutta S*, Khunkitti W°
TPharmaceutical Chemistry, Faculty of Pharmaceutical
Sciences, Khon Kaen University, Khon Kaen 40002, Thailand;
2Department of Microbiology, Faculty of Pharmaceutical
Sciences, Chulalongkorn University, Bangkok, Thailand;
3Department of Microbiology, Faculty of Medicine, Khon
Kaen University, Khon Kaen 40002, Thailand; *Department
of Microbiology, Faculty of Science, Mahidol University,
Bangkok, Thailand; *Pharmaceutical Technology, Faculty of
Pharmaceutical Sciences, Khon Kaen University, Khon Kaen
40002, Thailand

SL7

Andrographis paniculata Nees, Acanthaceae, is known as the king of the
bitter due to its main constituent, andrographolide. The activities of A.
paniculata and andrographolide were antiviral, analgesics, antipyretics,
antibacterials and anti-inflammatory [1 ]. Andrographolide is an ent-
labdane containing an o-alkylidene-y-butyrolactone moiety; two double
bonds A8(17), A12(13); and three hydroxyls at C-3 (a secondary), C-19 (a
primary), and C-14 (an allylic). The functional group/s responsible for
bitterness of the compound is not yet confirmed, however, esterification
of the free hydroxyls of the compound with short chain and long chain
fatty acids resulted in diminishing of the bitterness as well as improving
those claimed activities of A. paniculata. In our studies 14-acetylation
increases the antibacterial against some Gram positive bacteria which
resulted in the cell division of B. subtilis [2]. The 3,19-isopropylidenylan-
drographolide and 14-deoxy,3 - 19-dipalmitoylandrographolide gave the
highest analgesic, antipyretic and antiinflammatory activities [3].
Whereas, only 3,19-isopropylidenylandrographolide gave absolute anti-
replication of HSV-1 [4] and interfering 2 glycoproteins synthesis of the
virus. Keywords: andrographolide, 14-acetylandrographolide, 14-deoxy-
3, 19-dipalmitoylandrographolide, 3, 19-isopropylidenylandrographo-
lide, antibacterial, anti-HSV-1, HSV-1 glycoproteins Acknowledgement:
We thanks the Thailand Research Fund for the grant of “Nonbitter Andro-
grapholide”. References: 1. Chopra RN, Nayar SL, Chopra IC (1956) Glos-
sary of Indian Medicinal Plants. Council for Scientific and Industrial
Research, New Delhi 2. Aromdee C et al. (2011) Arch Pharm Res 34:
71-77. 3. Suebsasana S et al. (2009) Arch Pharm Res 32: 1191 - 1200.
4. Aromdee C et al. (2010). Planta Med 76:1-7.

Different effects of the herbal combination STW
5 in small and large intestine of rats

Klein K', Angst J', Merkel K', Kelber 0%, Okpanyi SN?,
Weiser D?, Heinle H?

Unstitut fiir Physiologie der Universitit Tiibingen, Tiibingen,
Germany; Scientific Department, Steigerwald
Arzneimittelwerk GmbH, Darmstadt, Germany

SL8

Herbal medicinal products belong to the most successful treatment op-
tions in irritable bowel syndrome (IBS), a functional disorder of the
gastrointestinal tract which is still not completely understood in its
pathogenesis. The aetiology includes disturbed mechanical transport,
caused by hyper- or hypomotility of intestinal smooth muscles. For the
herbal combination STW 5 (Iberogast®), the influence on spontaneous
and induced contractions of ring preparations from murine jejunum,
ileum and colon was determined in an organ bath device. The results
show that small intestine shows very regular spontaneous contractions
under in vitro conditions (amplitude 1.8 £ 0.4 mN, frequency 19.8 +3.5
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per min) which are inhibited in dose dependent manner by STW 5 and
its constituent extracts. (e.g. 50% inhibition by STW 5 in a dilution of
10 uL/mL physiological solution, 90% inhibition by peppermint extract).
The spontaneous activity of large intestine is less pronounced and re-
veals stronger contractions but a very low frequency. With these speci-
mens the inhibitory effect of STW 5 is less pronounced and corresponds
to 10-25% inhibition at the same given concentration. When contrac-
tions were stimulated by acetylcholine (10 uM) or by KCl-induced depo-
larisation (90 mM KCl) the inhibitory effects of STW 5 were similar in
both types of intestine. It can be concluded, that STW 5 has stronger
effects in the more proximal parts of the intestine rather than in distal
ones under in vitro conditions. However, spasmolysis after stimulated
contraction can be achieved in small and large intestine. Keywords:
Irritable bowel syndrome, functional dyspepsia, Iberis amara, Pepper-
mint, Mentha piperita, intestine

STW 5 is effective in treating experimental
ulcerative colitis using the DSS model

Abdel Aziz H', Wadie W?, Zaki HF?, Kelber O°, Weiser D>,
Khayyal MT?

TFaculty of Pharmacy, Heliopolis University, Egypt and
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SL9

STW 5 (Iberogast®) is an herbal preparation that is effective clinically in
functional dyspepsia (1) and irritable bowel syndrome (2). Since STW 5
also has marked anti-inflammatory activity (3), it was of interest to
explore its potential effectiveness against inflammatory bowel disease
(IBD). An experimental model reflecting ulcerative colitis in man was
adopted, whereby colitis is induced in rats by feeding them 5% Dextran
Sulfate Sodium (DSS) in drinking water for one week. STW 5 (0.5 ml/kg
to 5 ml/kg) and sulfasalazine (300 mg/kg) as a reference standard were
administered orally daily for one week before initiation of colitis induc-
tion and continued during DSS feeding. The animals were then sacri-
ficed, the colons examined, and tissue samples taken for measurement
of relevant parameters. DSS induced a sharp decrease in body weight
which was more effectively normalized by STW 5 than by sulfasalazine.
It also led to shortening of colon length and an increase in colon mass
index, effects that were reversed by treatment with either drug. Changes
in myeloperoxidase, reduced glutathione, glutathione peroxidase, super-
oxide dismutase, TNFo. and MIP-2 induced by DSS were also reversed by
STW 5 and by sulfasalazine almost to the same extent. The biochemical
findings could be substantiated histopathologically. Furthermore, the
sensitivity of colon segments towards motor agonists such as carbachol
and potassium chloride was assessed ex-vivo. STW 5 normalized the
depressed responsiveness of the colon induced by DSS. The findings
point to a potential usefulness of STW 5 in the clinical setting of ulcera-
tive colitis. References: 1. Schmulson M] (2008) Nature clinical practice
gastroenterology & hepatology 5: 136 -137 2. Liu JP et al (2006). Co-
chrane Review, Issue 1. 3. Khayyal MT et al. (2009) Planta Med 75: 1034

Differentiation of Allium subgenera by cysteine
SL10 sulphoxides and further amino acids
Kusterer J, Keusgen M
Institute of Pharmaceutical Chemistry, Philipps-University
of Marburg, Marbacher Weg 6 - 10, 35037 Marburg,
Germany

The genus Allium (> 800 species) has been divided into several subge-
nera, sections, species and subspecies [1]. Cysteine sulphoxides are most
prominent amino acid derivatives of this genus. These substances are
susceptible for the enzyme alliinase. Alllinase reaction and further non-
enzymatic steps do result in volatile sulphur compounds, which exhibit
various bioactivities, e.g., antibiotic activities. The pattern of cysteine
sulphoxides is rather characteristic for some subgenera. For instance,
the subgenus Melanocrommyum is characterized by different heteroaro-
matic cysteine sulphoxides, whereas the subgenus Cepa typically shows
rather high amounts of isoalliin. In the now presented study, amino
acids as well as cysteine sulphoxides have been analyzed as their corre-
sponding o-phthaldialdehyde (OPA) derivatives. Besides the above men-
tioned differences in the pattern of cysteine sulphoxides, also further
amino acids show some relations between their amounts and subge-
nera. Most prominent are differences in the content of L-arginine in
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different subgenera of the genus Allium. L-arginine is a valuable nitrogen
storage compound in many angiosperms [2]. But this amino acid has
been also found in some Allium species in high concentrations. As an
example, the amount of L-arginine in Allium cepa L. was increased dur-
ing the maturation process [3]. Further on, the amount of L-arginine in
samples belonging to the subgenera Allium and Cepa was significant
higher (p< 0.05) as the amount of L-arginine found in the subgenus
Melanocrommyum suggesting different mechanisms of nitrogen storage.
These differences should allow chemo-taxonomical classification of sub-
genera. Keywords: Allium, cysteine sulphoxides, o-phthaldialdehyde,
amino acids References: 1. Fritsch RM et al. (2010) Phyton 49: 145 -
220 2. Van Etten CH et al. (1963)] Agr Food Chem 11: 399 - 409 3.Schu-
pan W, Schwerdtfeger E (1972) Qual Plant Mater Veg 21: 141 - 157

SL11

What can phylogeny tell us about chemical
diversity?

Rensted N', Stafford GI', Meerow AW?, Petersen G, Van
Staden J*, Jager AK®

"Natural Products Research, Department of Medicinal
Chemistry, University of Copenhagen, Universitetsparken 2,
DK-2100 Copenhagen, Denmark; Present address: Botanical
Gardens, Natural History Museum of Denmark, Selvgade 83,
Opg. S., DK-1307 Copenhagen, Denmark; 2USDA, 13601 Old
Cutler Road, Miami, Florida, USA; 3Botanical Gardens,
Natural History Museum of Denmark, Selvgade 83, Opg. S.,
DK-1307 Copenhagen, Denmark; “University of KwaZulu-
Natal, P/bag X01, 3209 Scottsville-Pietermaritzburg, South
Africa; °Natural Products Research, Department of
Medicinal Chemistry, University of Copenhagen,
Universitetsparken 2, DK-2100 Copenhagen, Denmark

Plant secondary metabolites are produced and selected by evolution for
their biological activity. Such natural products have always played a
major role in traditional medicine and as leads for modern medicine.
Only a small fraction of the Worlds biodiversity has been explored for
chemical and biological activity. A correlation between phylogeny and
biosynthetic pathways is often assumed and could offer a predictive
approach enabling more efficient selection of plants for traditional med-
icine lead discovery. However, formal tests of correlations between phy-
logeny and chemistry are rare, and the potential predictive power is
consequently unknown. As a case in point, we are exploring the Amar-
yllidaceae subfamily Amaryllidoideae sensu APG, which is known for
subfamily specific alkaloids with activity in the central nervous system
(CNS). Galanthamine registered for the treatment of Alzheimer’s disease
was first isolated from the Caucasian snowdrop Galanthus woronowii
Losinsk. We present a phylogenetic hypothesis of the Amaryllidaceae
subfamily Amaryllidoideae based on nuclear, plastid and mitochondrial
DNA sequences of over 100 of the circa 850 species, representing all
tribes and geographical regions. All major lineages are now well sup-
ported and the extended sampling uncovered several genera as non-
monophyletic, emphasizing the importance of using phylogenetic rather
than classical classification for interpretation of character distribution.
Alkaloid profiles and CNS-related bioactivity profiles are significantly
correlated with phylogeny using formal tests. Relationships between
phylogenetic and chemical diversity are further explored. The predictive
power can be used to select candidate taxa for lead discovery and to
make recommendations for traditional use. Keywords: Amaryllidaceae,
phylogeny, chemical diversity, lead discovery Acknowledgement: This
research was supported by a Steno grant (N°272 - 07 -0281) to NR from
the Danish Council for Independent Research — Natural Sciences.

SL12

Radix angelicae pubescentis (Duhuo in Chinese) was collected in Chinese
Pharmacopoeia 2010 and widely used to treat thrombosis, arthritic dis-
ease, and anti-inflammatory. Pharmacological studies and clinical prac-
tice have demonstrated that Radix angelicae pubescentis possesses bioac-
tive coumarins, including osthole, O-acetyl-columbianetin, and colum-
bianadin. The HPLC method for determination of O-acetyl-columbiane-
tin, osthol and columbianadin in radix angelicae pubescentis has been
developed in this paper. HPLC separations were carried out with a Dia-

Determination of bioactive coumarins in Radix
angelicae pubescentis by HPLC

Cheng Y', Zhu M?, Yan W!

"Department of chemistry, zhejiang university, hangzhou,
310027, China;; 2Departmant of TCM, zhejiang institute for
food and drug control, hangzhou, 310004, China

monsil Cig column (250 mmx4.6 mm, 5um). The mobile phase was
consisted of water and acetonitrile. The gradient elution was as follows:
0 to15 min, isocratic (52:48, v/v); 15 to 45 min linear gradient (52:48 to
42:58, v[v). The column temperature operated at 40 °C. The detection
wavelength was 322 nm. The system suitability tests, including the lin-
earity, limit of detection, limit of quantification, precision, repeatability
and accuracy have been made. The developed method provides high
selectivity and sensitivity with good accuracy and reproducibility. The
established method was applied to simultaneous determination of the
three analytes in seven samples of radix angelicae pubescentis obtained
from different companies and batches. The content ranges of three
bioactive coumarins are 3.60 to 1.36 mg/g for O-acetyl-columbianetin,
6.03 to 4.44 mg/g for osthol, and 4.04 to 0.94 mg/g for columbianadin.
The results demonstrated the influence of the treatment method, and
the storage time on the contents of O-acetyl-columbianetin, osthole, and
columbianadin in Radix angelicae pubescentis. Acknowledgement: This
research work was supported by the Research Council of Zhejiang Univer-
sity and Skyherb Ingredients.

SL13

Since tumors and other diseases are characterized by increased hepar-
anase (HEP) levels, HEP is considered a diagnostic marker and a target
for antitumor therapy. Therefore, methods are needed to measure HEP
and to examine inhibitors. Based on previous findings that HEP degrades
not only heparan-sulfate, but also the also the sulfated pentasaccharide
fondaparinux (FPX) [1] and that this can be quantified by its effect on
the fluorescence intensity (FI) of the sensor molecule Polymer-H [2], we
aimed to develop a fluorimetric HEP activity assay. Since the FPX degra-
dation products proved to have no effect on the FI, the remaining FPX
can be measured without separation. Optimization of various assay
parameters led to the following two-step procedure: (1) Incubation of
HEP containing solution with FPX (10 ug/mL). (2) Sample dilution and
FPX detection by adding Polymer-H (7.5 ug/mL) and measuring the FI
(Aem330nm, Aex510nm). The FXP degradation showed to increase with
the concentration of HEP. After 30 min at 37 °C, 1.5mIU/mL HEP led to
complete FXP-degradation. By varying incubation time and FPX concen-
tration, the LOD of 0.2mIU/mL HEP can be considerably decreased. Var-
ious HEP inhibitors demonstrated the suitability of the assay for inhibi-
tor screening. In conclusion, a rapid, simple and robust microplate HEP
activity assay was developed. A major advantage is the use of FPX as
substrate. In contrast to heparan-sulfate, it is chemically defined, well
available and has not to be labeled with radioactive or other markers for
detection. Moreover, its fluorimetric detection is much more convenient
than by its anti-FXa-activity or HPLC-MS. Keywords: pharmacology,
heparanase, assay development, fluoescence sensor technology, hepara-
nase inhibitors References: 1. Alban S et al (2009)] Thromb Haemost 7,
Suppl.2: PP-WE-506. 2. Liithn S, Schrader T, Sun W, Alban S (2010)]
Pharm Biomed Anal 52: 1-8.
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Curcumin, a derivative of Curcuma longa L., is used extensively in the
food industry and researches have shown the health benefits of this
compound [1]. In this work, a novel, simple and rapid method for ex-
traction and determination of curcumin in turmeric was performed
using magnetic iron oxide nanopaticles (MIONs) as solid phase extractor
and HPLC. The unique properties of nanoscale materials offer excellent
prospects for designing new methods and instrumentation for chemical
analysis [2]. The MIONs were synthesized according to the method pro-
posed by Laurent et al. [3]. The average size of nanoparticles was in the
range of 90 nm which was determined by using atomic force microscopy
(AFM) (Fig.1). Extraction of curcumin is based on adsorptionof Fe (3+)-
curcumin complex on MIONs. Desorption of analyte was performed by
NaOH solution containing methanol in order to dissolve the desorbed
analyte. Various parameters affecting the extraction recovery such as:
pH, volume and concentration of NaOH as desorbing reagent, and con-

Novel heparanase activity assay based on a
fluorescence sensor technology
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Determination of curcumin in turmeric using
magnetic iron oxide nanoparticles as solid phase
extractor and HPLC
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centration of Fe (+3) and percentage of methanol were investigated and
optimized. These optimized parameters were: pH=2.0, 1.5 mL of 0.2 M
NaOH containing 30% methanol and 0.1 M of Fe (3+), respectively. The
intra-day precision (R.S.D.) was 4.0% and inter-day R.S.D. was less than
7.0%. The preconcentration factor of 100 was achieved in this method.
The proposed procedure has been successfully applied to the determina-
tion of curcumin in turmeric.
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Figure 1: size distribution of MIONs determined by AFM

Keywords: Curcumin, turmeric, Magnetic iron oxide nanoparticles, Solid
phase extraction, Determination, HPLC References: [1] Srivastava RM,
Singh S, Dubey SK, Misra K, Khar A (2011) Inter Immunopharmacol, 11:
331 -341 [2] Trojanwicz M. (2006) Trends Anal Chem 25: 480 - 489. [3]
Laurent S, Forge D, Port M, Roch A, Robic C, Elst LV, Muller RN (2008)
Chem Rev 108: 2064 - 2110

- Southern Africa flora: a source of potential
antimalarial compounds
SL15 Van Zyl RL

Pharmacology Division, Department of Pharmacy and
Pharmacology, Faculty of Health Sciences, University of the
Witwatersrand, Parktown, Johannesburg, South Africa

Southern Africa has a diverse botanical flora with numerous plants
being used traditionally as phytomedicines. Only a minuscule number
of these plants have been scientifically validated for their therapeutic
potential as antimalarials and even fewer have had the active chemical
compound/s isolated from them. In an attempt to evaluate our plant
flora, numerous plants have been assessed for their in vitro antimalarial
activity. As such plants were collected from diverse areas of southern
Africa and extracts and isolated compounds prepared. The antimalarial
properties of the extracts/compounds were screened against Plasmo-
dium falciparum using the tritiated hypoxanthine incorporation assay.
The compounds were evaluated for their haemolytic and cytotoxic prop-
erties, and ability to chelate iron and inhibit haemozoin formation. Col-
lation of several years of research reveals that Crinum bulbispermum
(Burm.) Milne-Redh. & Schweick., Rosmarinus officinalis L., Leonotis leo-
norus (L.) R. Br., Syzygium cordatum Hochst. ex C.Krauss, Breonadia sal-
icina (Vahl) Hepper & J.R.L.LWood, Agathosma and Menispermaceae spe-
cies are highly active against P. falciparum, with minimal haemolysis. A.
parva and A. purgens possessed the best safety index against the ery-
throleukaemia and kidney epithelial cells; while A. ovata was the most
effective in chelating iron and inhibiting haemozoin formation. Numer-
ous interactions have been investigated, including the synergistic inter-
action between Hermannia muricata Eckl. & Zeyh. and Hermannia trifur-
ca L.; indicating a decreased risk of therapeutic failure when clinically
combined to eradicate an infection. Plant-derived antimalarial agents
have lead the way in the therapy of this disease and the next antimalar-
ial agent or template may be within our flora awaiting discovery to
successfully treat drug-resistant strains of P. falciparum malaria. Key-
words: malaria, phytomedicines, Agathosma, pharmacology, haemozoin,
iron Acknowledgement: The South African NRF Thuthuka Women in
Research grant for financial support, all collaborators and postgraduate
students who have contributed to the collated research.
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Evaluation of the in vitro antimalarial and malaria
SL16 prophylactic activity of eight Ficus species
Bwalya AG', Phiri P?, Kaiser M°, Tasdemir D'
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Pharmacy, University of London, London WCIN 1AX, UK;
2School of Mathematics and Natural Sciences, Copperbelt
University, P.O Box 21692 Kitwe, Zambia; *Department of
Medical Parasitology and Infection Biology, Swiss Tropical
and Public Health Institute, CH-4002 Basel, Switzerland

Malaria is a serious health problem in Africa, where approximately 250
million new cases and one million deaths are recorded per year [1]. The
absence of long-term prophylaxis and the emerging resistance to the
current therapies highlights the necessity of new drugs for its eradica-
tion and control. Liver stage malaria parasites show an absolute require-
ment for type-II fatty acid biosynthesis (FAS-II) [2], rendering this path-
way a good target for causal prophylaxis. In Zambia, the genus Ficus is
traditionally used against malaria [3]. Hence, we collected the leaves,
barks and roots of eight Zambian Ficus species and screened their crude
methanol (CR-Me) extracts for in vitro activity against the multi-drug-
resistant Plasmodium falciparum strain K1 using a modified [3 H]-hypox-
anthine incorporation assay. Malaria prophylactic potential of the ex-
tracts was also evaluated against three recombinant FAS-II elongation
enzymes, Fabl, FabG and FabZ, by spectrophotometric assays. All CR-Me
extracts were active against P. falciparum, with E ovata Vahl bark ex-
hibiting the best activity (ICso 4.76 ug/ml). Most of the root extracts,
particularly E sycomorus L. subsp. gnaphalocarpa (Miq.) C.C. Berg po-
tently inhibited FabZ (96.6% inhibition at 1 ug/ml). The CR-Me extracts
were then subjected to solvent partitioning to yield n-hexane, CHCl; and
aq. MeOH subextracts. Remarkable antiplasmodial potency was ob-
served in CHCl; subextracts of four species (ICso < 2 ug/ml). The leaf
and root aq-MeOH subextracts were active against Fabl and FabZ en-
zymes with inhibition rates >90% at 1 ug/ml. This is the first screening
of Zambian Ficus species for antimalarial potential and our results justify
their traditional use. Acknowledgement: UK Commonwealth Scholar-
ship Commission and the Rick-Cannell Travel Fund of the School of Phar-
macy are acknowledged for funding. References: 1. World Health Orga-
nization (WHO) (2009) Fact sheet on Malaria WHO, Geneva, Switzer-
land. 2. Vaughan AM et al. (2008) Cell Microbiol 11: 506 - 520. 3. Fowler
DG (2007) Zambian Plants: Their vernacular names and uses. Royal
Botanical Gardens. Kew, UK.

Polyphenolic compounds from Clusiaceae plants
SL17 modulating angiogenesis and vascular
endothelium
Lavaud A, Soletti R?>, Richomme P, Andriantsitohaina R?,
Guilet D'
Laboratoire Sonas, IFR Quasav, Université d’Angers, France;

2Inserm U694, IFR 132, Université d’Angers, France

Polyphenolic compounds have created an increasing interest for their
potency about cardiovascular diseases for several years! ~2. Neverthe-
less, most of this research had been focused on polyphenolic compound
such as flavanols (e.g. catechine from tea), anthocyanin (e.g. delphinidin
from blueberry) and stilbenoides (e.g. resveratrol from grape). The pre-
sent study was designed to screen the potent effect of polyphenolic
compounds isolated from plants belonging to Clusiaceae family on en-
dothelium. A huge number of polyphenols such as xanthones and cou-
marines have been identified from those species and some of them
exhibiting various biological activities such as anti-inflammatory and
antioxidant properties® ~“. Their effect on endothelium, more particu-
larly on angiogenesis, is not yet well-known. Firstly, we assessed the
capacity of six molecules to induce endothelium-dependent relaxation
in mice aortic rings involving nitric oxide production. Isocalolongic acid
(A1) and 2-deprenylrheediaxanthone (A2) are able to increase NO pro-
duction on endothelial cells and to induce endothelium-dependant re-
laxation. Then, we investigated the effects of these compounds on in
vitro and ex vivo angiogenesis. We showed that A1 treatment promoted
the formation of capillary-like network contrary to A2. Endothelial cell
adhesion, migration and proliferation were decreased in presence of A2
whereas endothelial migration and proliferation were improved with A1l
treatment. We could explain these results with the capacity of Al to
increase VEGF expression and for A2, to decrease ICAM-1 expression.
Thus, the strategy used for the screening allows the detection of active
molecules from Clusiaceae family that might be of therapeutic benefit in
cardiovascular diseases’. Keywords: Clusiaceae, angiogenesis, endothe-
lium, xanthone, chromanone Acknowledgement: We thank Angers
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Loire Métropole for the PhD grant to the first author and for their financial
support. References: 1. Tunstall-Pedoe H, Kuulasmaa K, Mdhonen M,
Tolonen H, and Ruokokoski E (1999) The Lancet 353: 1547 - 1557. 2.Stoc-
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New cytotoxic pregnane glycosides from
Caralluma sinaica growing in Saudi Arabia
Almassarani SM', Bertrand S?, Nievergelt A%, Elshafae AM',
Almusayeib NM', Alhowiriny TA', Cuendet M?, Wolfender J
TKing Saud University, College of Pharmacy, Dept. of
Pharmacognosy, P.O. box 2457, Riyadh 11451, KSA; *School
of Pharmaceutical Sciences, University of Geneva, University
of Lausanne, 30 quai Ernest-Ansermet, CH-1211 Geneva 4,
Switzerland.

Certain species of genus Caralluma (Asclepiadaceae) are edible and form
part of the traditional medicine system of many countries. Caralluma
sinaica A.Berger, growing wild in the western region of Saudi Arabia, is
used by locals as a remedy to treat diabetes [1]. Pregnane glycosides, the
key phytochemical ingredients in Caralluma, are drawing much atten-
tion in recent years because of their antitumor and anticancer activities
[2]. Thirteen pregnane glycosides, including six new (Fig.1), were iso-
lated from the cytotoxic chloroform extract of the titled plant using
repeated normal and reversed phase chromatographic techniques. The
structures of the isolated compounds were characterized using exten-
sive spectroscopic techniques including 1D and 2D microflowNMR
methods for compounds available in restricted amount. A detailed pro-
filing of the constituents was obtained by UHPLC-ESI-TOF/MS data [3].
Some isolated compounds were evaluated for their in vitro cytotoxic
activity, and quinone reductase induction was also assessed. Abbrevia-
tions: Benzoyl: Bz, Tigloyl: Tig, Acetate: Ac, Thevetose: Thev, Cymarose:
Cym, Glucose: Glc, Digitalose: Dig.

HC

Figure 1: Main structure of
pregnane glycoside

List of new compounds

R R1 R2
1 Thev-(1-4)-cym-(1-4)-cym Bz Ac
2 Gle(1-4)-cym Tig Ac
3 Gle(1-4)- dig-(1-4)-cym-(1-4)-cym Bz Ac
4 Glc(1-4)- thev-(1-4)-cym-(1-4)- cym Bz Ac
5 Gle(1-4)-cym Bz Tig
6 Glc(1-4)-cym-(1—-4)-cym Bz Bz

Keywords: Caralluma sinaica, Asclepiadaceae, Pregnane glycosides, Cy-
totoxic Acknowledgement: Acknowledgments: the authors thank Phi-
lippe Eugster and Dr. Laurence Marcourt for their help in the recording of
the LC-MS profiles and NMR spectra respectively. References: 1. Habibud-
din M et al. (2008)] Ethnopharmacol 117: 215 - 220. 2.Abdel-Sattar A et
al. (2009) Phytomedicine 16: 659 - 664. 3.Eugster P et al. (2011)] AOAC
Int 94: 51 -70.
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Isolation of Novel Cytotoxic Compounds from a
Bangladeshi Medicinal Plant Acrostichum aureum
Uddin S, Jason T, Beattie K, Grice D?, Tiralongo E3
TSchool of Pharmacy, Griffith University, Gold Coast campus,
QLD, Australia; 2Institute fo Glycomics, Griffith University,
Gold Coast campus, QLD, Australia; 3Griffith Health
Institute, Griffith University, Gold Coast campus, QLD,
Australia

Natural products and related drugs are used to treat 87% of all cate-
gorised human diseases including cancer and immunological disorders

[1]. This study reports on the isolation and characterisation of novel
cytotoxic compounds from Bangladeshi medicinal plants. Following
LC-MS metabolic profiling and cytotoxic screening of 16 Bangladeshi
medicinal plants against normal mouse fibroblast (NIH3T3) and three
human cancer cell lines (AGS, HT-29 and MDA-MB-435S), Acrostichum
aureum L. was selected for further phytochemical and pharmacological
investigations. A total of 13 compounds were isolated from this plant
using SPE and reversed-phase HPLC. The structures of compounds were
elucidated by NMR, MS and other spectroscopic methods. Three com-
pounds (1, 2 and 5) were identified as novel natural products. Eight
known compounds were isolated for the first time from A. aureum; di-
(2-methylheptyl) phthalate (3), (2S, 3S)-pterosin C (4), (2R)-pterosin P
(7), tetracosane (6), quercetin-3-0-B-D-glucosyl-(6—1)-o-L-rhamnoside
(9), quercetin-3-0-o-L-rhamnoside (10) and quercetin-3-0-a-L-rhamno-
syl-7-0-B-D-glucoside (11), and patriscabratine (13). Two known flavo-
noids, quercetin-3-0-B-D-glucoside (8) and kaempferol (12) have pre-
viously been isolated from A. aureum. The cytotoxic activity of all com-
pounds was assessed against the cell lines mentioned above using the
MTT assay. Four compounds (3, 5, 6 and 13) showed moderate to potent
cytotoxic activity. Compound 5 displayed the most potent cytotoxicity
against gastric and colon adenocarcinoma cell lines (ICs9 7.5 - 21.6 ug-
mL). The mode of action was revealed as induction of apoptosis. This
research has demonstrated that Bangladeshi plants are an exciting
sources of bioactive novel compounds and as such a rich basis for on-
going drug discovery research. References: 1. Newman DJ and Cragg GM
(2007)] Nat Prod 70(3): 461 -77.
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Combinatory chemo-analytical and physiological
concept for the evaluation of immediate
physiological effects during inhalation of
odorous compounds from plants

Mertens M, Beauchamp J', Buettner A, Buettner A?
TFraunhofer Institute for Process Engineering and Packaging
(IVV), Giggenhauser Str. 35, 85354 Freising, Germany;
2Department of Chemistry and Pharmacy - Emil Fischer
Center, University of Erlangen-Nuremberg, Schuhstr. 19,
91052 Erlangen, Germany

The odorous fractions of plants have been intensely studied regarding
their molecular composition and the “key players” eliciting the respec-
tive smells. Methodological progress has been especially fast over the
last decades, with improved analytical tools for the analysis of odorants
even in low traces. Gas chromatographic olfactometric techniques to-
gether with mass spectrometric detection in complex matrices, in the
headspace or even in vivo during or after inhalation have been devel-
oped [1,2,3]. Techniques are now at hand that allow precise determina-
tion of the odorant structures and their quantitative distribution in a
material and its headspace, as well as monitoring their path along the
nasal passage to the olfactory epithelium [4]. Originally starting from
food flavour research, the goal of understanding the processes of in vivo
odorant transfer in relation to the respective human sensory and im-
mediate physiological response has gained growing momentum. We
will present a novel concept of combining in-depth analytical character-
isation of the gas phase concentrations of defined plant-constituent
odorants when being presented to humans for smelling, enabling us to
even follow concentration gradients during inhalation. In relation to the
chemo-analytical characterisation physiological responses are recorded
both with regard to smell perception and rating, but also biofeedback
and behavioural responses of the subjects (sensory evaluation, EEG, skin
conductance, heart rate, breathing patterns, mimic analysis). Methods
applied in this concept are, amongst others, gas chromatography-olfac-
tometry/mass spectrometry (GC-MS/O) for characterisation of the odour
constituents, conventional aroma analytics for quantification in the gas
phase, and proton-transfer-reaction mass spectrometry (PTR-MS) for
dynamic monitoring.

(Gas chromatography-offactometry

In vive monitoring of odorant disribution pattems Manitoring of bicteadback

Figure 1: Biofeedback
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Beauchamp ] (2010) Food Qual Pref 21: 915 -924. 3. Taylor A, Linforth
R. (2010) Food Flavour Technology, 2nd edition, John Wiley & Sons,
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Steering Clear of the Drug Discovery Black-Hole
ONeil Johnson M', Eldridge G', Starks C', Williams R’
Maas W?

’Sequoia Sciences, Inc. 1912 Innerbelt Business Center Drive
Saint Louis, MO 63119, USA; Bruker Biospin, 15 Fortune Dr.,
Billerica, MA 01821, USA

SL21

There is not one single scientific innovation that you can point to and
say, “this has revolutionized drug discovery. “ The billions of dollars that
have been invested in proteomics, genomics, metabalomics., siRNA, etc.
has not created the proportionate output to the dollar input. Mergers
and acquisitions have done nothing to invigorate the discovery process.
In fact, financial data has indicated that this aggressive strategy to grow
the business of a large pharmaceutical company has resulted in $1 tril-
lion reduction of valuation over the past decade. Is this the path towards
innovation as an industry? As natural product chemists, the question
that we need to ask is, “what about chemical diversity? Why has che-
mical diversity not been exploited?” Sequoia Sciences identifies novel
chemistry from its library of structurally diverse small molecules iso-
lated from plants. The proprietary design of this library allows for the
biological screening of these compounds at optimal HTS concentrations
without non-drug-like interferences. Sequoia built this analytical pro-
cess such that rapid isolation and structure elucidation of active com-
pounds could be accomplished. Using the extremely sensitive Bruker TCI
1.7mm MicroCryoProbe, structure elucidation of active compounds is
completed on samples of limited mass at a rate 4 - 10 times faster. The
scientific strategy that Sequoia employs in order to rapidly uncover the
chemical diversity contained in plant natural products will be outlined.
This presentation will outline Sequoia’s unique process that is used to
create a library of compounds. The MicroCryoProbe has now extended
the high-throughput process to include NMR data acquisition. Sequoia’s
inclusion of the MicroCryoProbe compliments its current platform tech-
nologies for high-throughput natural products research for drug discov-
ery allowing it to uncover the chemical diversity contained in natural
products.

The Application of HPLC with Coulometric
SL22 Electrochemical Array Detection to the Study of

Natural Products and Botanicals: From Targeted

Analyses to Metabolomics

Acworth IN

ESA - a Dionex Company, Applications Department,

Chelmsford, USA

Many potentially important bioactive phytochemicals are electrochemi-
cally active and can be measured using HPLC with electrochemical de-
tection (HPLC-ECD). Such compounds, come from diverse chemical
classes and include phenols, polyphenols, aromatic amines, quinones,
isoquinolines, indoles, thiols and conjugated polyenes. Although HPLC-
ECD with a single amperometric working electrode offers the analyst
excellent sensitivity and some degree of selectivity, this approach is
limited as it cannot be used routinely with gradient chromatography,
relatively few analytes are measured concurrently, and qualitative infor-
mation is lacking. The coulometric flow-through graphite working elec-
trode is both sensitive (~100% of an analyte will react) and maintenance
free. When used in series, chromatographically co-eluting analytes can
be resolved voltammetrically. Such behavior can be used to identify and
characterize an analyte in an analogous fashion to the use of spectral
data from a diode array detector. Furthermore, the CoulArray® detector,
with its array of up to sixteen serially placed coulometric sensors, is
fully gradient compatible and can be used for either targeted or meta-
bolomics studies. During this presentation I will illustrate the capability
of coulometric array detection for the measurement of specific analytes
in plant, animals and human tissues. I will also discuss the use of me-
tabolite profiles/metabolomics with pattern recognition and how this
can be used to study product and botanical adulteration, contamination
and composition. Keywords: HPLC, electrochemical, botanicals, natural
products, plasma, urine, adulteration, characterization

Adaptogens (ADAPT-232) stimulate

SL23 neuropeptide Y expression in neuroglia cells
Panossian A", Wikman G, Kaur P?, Asea A?
TSwedish Herbal Institute, Gothenburg, Sweden; *Scott &
White Memorial Hospital and Clinic and The Texas A&GM
Health Science Center College of Medicine, Temple, Texas,

USA

Neuropeptide Y (NPY) is a stress hormone widely distributed in the
central and peripheral nervous system. Human studies have revealed a
role for NPY in “buffering” the harmful effects of stress (adaptation to
stress) [1,2].There is a plethora of pre-clinical and clinical evidence sug-
gesting a mood and cognitive performance improving action for NPY
[3,4]. Higher levels of NPY have been observed in soldiers who either
present reduced psychological distress or belong to special forces [2]. In
contrast, decreased levels of NPY were observed in depression and in
brain tissues of suicide victims [1]. Our study for the first time provides
evidence that adaptogens, specifically ADAPT-232 - a fixed combination
of Eleutherococcus senticosus Maxim. root extract SHE-2, Schisandra chi-
nensis K.Koch berry extract, Rhodiola rosea L. root extract SHR-5 stimu-
late the expression of NPY, heat shock factor-1 (HSF-1) and release of the
heat shock protein (Hsp72) in isolated neurolgia cells. Pre-treatment of
human neuroglia cells with NPY-siRNA or HSF1-siRNA (which silences
the expression of intracellular NPY and HSF-1 respectively), before treat-
ment with ADAPT-232 resulted in a significant suppression of Hsp72
release. References: 1. Morales-Medina JC et al.(2009) Brain Res
1314:194 - 205.. 2. Morgan III CA et al. (2002) Biol Psychiatry 52:
136 - 142; Morgan III CA et al. (2000) Biol Psychiatry 47: 902 - 909. 3.
Redrobe JP et al., (2002) Life Sci 71:2921 - 37. 4. Fletcher MA et al. (2010)
Behav Brain Funct 6:76 - 85

Arabinogalactan-proteins from Echinacea
SL24 purpurea: Characterization, localization and
immunomodulating properties
Classen B, Gramann C, Goellner E, Blaschek W
Pharmaceutical Institute, Department of Pharmaceutical
Biology, Christian-Albrechts-University of Kiel, Gutenbergstr.

76, 24118 Kiel, Germany

Arabinogalactan-proteins (AGPs) are macromolecular glycoproteins be-
longing to the putative active compounds of Echinacea preparations [1].
(B-D-Glc)-Yariv phenylglycoside specifically binds to most plant AGPs
and has been used to isolate AGPs from pressed juice of the aerial parts
and from suspension cultures of Echinacea purpurea (L.) Moench (Aster-
aceae). These AGPs have been structurally characterized and compared
concerning their protein- and polysaccharide moiety. The main compo-
nents of the carbohydrate moiety of AGP from herbal material are 1,6-
Galp, 1,3-Galp, 1,3,6-Galp and in the side chains 1,5-Araf, terminal Araf
and terminal GlcAp. Side chains of AGP from cell cultures are structu-
rally different with only traces of 1,5-Araf. The protein part of both AGPs
mainly consists of Hyp, Asx, GIx, Ser, Thr and Ala. Interestingly, AGP from
herbal material showed an amino acid sequence rather untypical for
AGPs with predominantly contiguous arrangement of three to four
Hyp residues in blocks [2]. For microscopic localization of AGPs in fresh
plant tissue, a new method has been developed. Antibodies against
Yariv's reagent have been generated in rabbits and used for immuno-
fluorescent labeling of plant tissue. Xylem tracheary elements showed
very strong labeling of the cell wall, especially at the inner side of the
wall and in the area of pit canals. Preparations of pressed juice from
Echinacea purpurea are used as herbal medicinal products with immu-
nomodulating properties. In vitro, AGP from the pressed juice of herbal
material showed complement stimulating activities [3] as well as bind-
ing to human leucocytes [4]. Keywords: Echinacea purpurea, arabinoga-
lactan-protein, structure elucidation, immunofluorescence, natural im-
mune enhancer Acknowledgement: The authors thank Rottapharm/Ma-
daus GmbH, Kéln, Germany, for financial support of this work. Refer-
ences: 1. Classen B et al. (2006) Phytomedicine 13: 688 - 694. 2. Classen
B et al. (2005) Planta Med 71: 59 -66. 3. Alban S et al. (2002) Planta
Med 68: 1118 - 1124. 4. Thude S et al. (2006) Phytomedicine 13: 425 -
427.
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Metabolomic profiling of saw palmetto products
using proton-NMR spectroscopy and
multi-variate analysis

Booker AJ, Zloh M, Said M", Suter A%, Heinrich M!

TCentre for Pharmacognosy and Phytotherapy, University of
London, School of Pharmacy, UK; *Product Development and
Medical Afairs, Bioforce AG, Switzerland

SL25

Saw palmetto products with an often poorly known and variable chemi-
cal composition are used in the treatment of Benign Prostatic Hyperpla-
sia.(1, 2) Here we present a method for the metabolomic analysis of saw
palmetto products using NMR spectroscopy and multi-variate analysis
in order to determine if there are significant differences in metabolytes
of the given products and if marker compounds can be identified. Spec-
tra were obtained on a Bruker 500 MHz spectrophotometer. TOPSPIN
was used for spectra acquisition and processing. Deuterated methanol
and chloroform were selected as solvents. NMR spectra were transferred
to AMIX. The spectra were divided into 251 regions and the signal in-
tensity was integrated. Unscrambler was used for PCA analysis. The
analysis showed that saw palmetto products can be grouped according
to their metabolic profile. Multi-variate analysis showed significant var-
iations between powders, soft extract and tincture products. The largest
variation in any product tested was observed for a hexane extract. Oleic
acid and caproic acid ethyl ester were identified as potential marker
compounds. Additional information regarding TLC analysis and clinical
outcomes was supplied by Andy Suter from Bioforce AG, Switzerland.
Variations in chemical content were identified using NMR spectroscopy,
however, multivariate analysis of the products suggested that there was
no significant difference in metabolites between the European extracts
tested but differences were observed when compared to non-European
products or products that used hexane as the extraction solvent. It is
possible to identify marker compounds in saw palmetto using proton-
NMR spectroscopy. Acknowledgement: Centre for Pharmacognosy and
Phytotherapy, University of London, School of Pharmacy, UK Michael Hein-
rich, Mire Zloh, Mazlina Said, Andy Suter References: [1] Blumenthal M
(2003) The ABC Clinical Guide to Herbs. New York: Thieme: 309 [2]
Scaglione F (2008) Pharmacology 82(4): 270 - 275
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Consumption of alternative herbal folk medicine has had a tremendous
increase in the last decade. A number of medicinal plants contain sec-
ondary metabolites which have many biologically active compounds.
They are used against hepatic fibrosis and heart ischemia-reperfusion
and proved to have antioxidant, antithrombosis, antihypertension, antis-
tress, antivirus, antitumour, antiulcer, antidiabetic, antiaging and anti-
inflammatory activities. Non-availability of quality planting materials,
low germination, slow plant growth, disease and pest incidence are
the major obstacles in conventional medicinal plant cultivation. In Tai-
wan, many economically important medicinal plants and herbs are pro-
duced using various explant materials by tissue culture technique to
meet the increasing demand for their medicinal properties. Rapid multi-
plication through in vitro tissue culture can be advantageous for the
continuous supply throughout the year. We have developed and stan-
dardized efficient, simple and rapid tissue culture regeneration protocols
of many medicinal plants, optimized the conditions in green house and
successfully established the regenerated plantlets in the field for the
large scale commercial production. Availability of tissue culture protocol
is the first step towards the development of the genetic transformation.
Keywords: Medicinal plant, Tissue culture, Functional foods Acknowl-
edgement: Thanks to the National Science Council of Taiwan for financial
support

Herb-based functional foods: from laboratories
to the market

Tsay H

Institute of Biochemical Sciences and Technology, Chaoyang
University of Technology, Wufong, Taichung, Taiwan

Safety evaluation of licorice consumption from
dietary and phytotherapeutic sources

Wohlmuth H', Medeiros P2, Lee R®, Brushett D>, Arellano ]
TSouthern Cross Plant Science; School of Health and Human
Sciences, Southern Cross University, PO Box 157, Lismore
NSW, Australia; “University of Redlands, 1200 East Colton
Ave P.0. Box 3080, Redlands, CA, 92373, USA; 3School of
Health and Human Sciences, Southern Cross University, PO
Box 157, Lismore NSW, Australia

Licorice (Glycyrrhiza glabra L.) contains the triterpenoid glycoside gly-
cyrrhizic acid (GA), which has an intensely sweet taste and is used as a
flavouring agent, mostly in confectionary products and tobacco. Licorice
also has a long history of medicinal use and is listed in current editions
of the British, European and Chinese pharmacopoeias. GA and its agly-
cone, glycyrrhetinic acid, competitively inhibit 11B-hydroxysteroid de-
hydrogenase type 2, which converts active glucocorticoids to their in-
active metabolites. Mineral corticoid-like effects can result, giving rise to
pseudoaldosteronism characterised by hypokalemia, sodium retention,
oedema and suppression of the renin-angiotensin-aldosterone system
with resulting hypertension.1,2 Licorice-induced pseudoaldosteronism
is well documented with most cases involving confectionary licorice.
Although it is not possible to accurately identify a NOEL for GA most
human studies suggest that a daily intake of more than 100 mg GA over
a period of weeks is necessary to produce pseudoaldosteronism. In order
to evaluate the potential risk associated with the consumption of Aus-
tralian made confectionary licorice products and liquid extracts dis-
pensed in phytotherapy, we determined the GA content of ten confec-
tionary products, five liquid extracts and two licorice root samples by
reverse-phase HPLC. All but one liquid extract contained GA in concen-
trations that could readily result in a daily intake in excess of 100 mg if
taken in a therapeutic dose. In contrast, confectionary products con-
tained GA in concentrations that varied three orders of magnitude and
only a few of them would provide 100 mg/d of GA if consumed in
amounts up to 100 g daily. Keywords: glycyrrhizic acid; licorice; safety
References: 1.Isbrucker RA, Burdock GA (2006) Reg Tox Pharm
46:167 -92. 2. Tanahashi T et al. (2002)] Steroid Biochem Mol Biol
80:441-7.
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The molecular cloning of dihydroartemisinic
aldehyde reductase and its implication in
artemisinin biosynthesis in Artemisia annua
Kayser O, Ryden A®, Bouwmeester H?, Ruyter Spira C2,
Osada H*, Muranaka T*

"Technical University Dortmund, Technical Biochemistry,
44227 Dortmund, Germany; Laboratory of Plant
Physiology, Wageningen University, 6700 AR Wageningen,
the Netherlands; 3University of Groningen, Pharmaceutical
Biology, 9713 AV Groningen, the Netherlands; *Chemical
Biology Department, Antibiotics Laboratory, Advanced
Science Institute, RIKEN, 2 - 1, Hirosawa, Wako, Saitama
351 - 0198, Japan

A key point in the biosynthesis of the antimalarial drug artemisinin is
the formation of dihydroartemisinic aldehyde which represents the key
difference between chemotype specific pathways. This key intermediate
is the substrate for several competing enzymes some of which increase
the metabolic flux towards artemisinin and some of which - as we show
in the present study — may have a negative impact on artemisinin pro-
duction. In an effort to understand the biosynthetic network of artemi-
sinin biosynthesis, extracts of A. annua L. flowers were investigated and
found to contain an enzyme activity competing in a negative sense with
artemisinin biosynthesis. The enzyme, Red1, is a broad substrate oxidor-
eductase belonging to the short chain dehydrogenase/reductase family
with high selectivity for dihydroartemisinic aldehyde and valuable
monoterpenoids. Spatial and temporal analysis of cDNA revealed Red1
to be trichome specific. The relevance of Red1 to artemisinin biosynth-
esis is discussed.
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Figure 1: Biosynthetic pathway of artemisinin and the activity of Red1

Keywords: Artemisia annua, red1, dihydroartemisinic aldehyde, dihy-
droartemisinic alcohol, trichome, reductase, dehydrogenase, trichome,
oxidoreductase References: Rydén A-M, Ruyter-Spira C, Osada H, Mur-
anaka T, Kayser O, Bouwmeester H (2010) Planta Medica 76:1-6
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HPLC-MS and NMR spectroscopy: two integrative
analytical tools for the quality control of plant
extracts, the case of a commercial blend sold as
dietary supplement

Karioti A', Giocaliere E, Pieraccini G°, Vannacci A®,

Gallo E>, Bilia A!

"University of Florence, Department of Pharmaceutical
Sciences, Via Ugo Schiff 6, 50019 Sesto Fiorentino Florence,
Italy; 2University of Florence, Mass Spectrometry Center
(CISM), Viale Pieraccini 6, 50139 Sesto Fiorentino Florence,
Italy; 3University of Florence, Department of Preclinical and
Clinical Pharmacology, Centre for Molecular Medicine
(CIMMBA), Viale Pieraccini 6, 50139 Florence, Italy

In this study HPLC-DAD-ESI-MS, HPLC-ESI-MS™ and 2D NMR techniques
were applied for the quality control of a herbal supplement. Several
reports were received by the pharmacovigilance system by patients
who fainted after consuming “)Olivis(lrquor)), a dietary supplement for
the integrative treatment for hypertension. Declared components of this
product are extracts from Olea europaea L., Crataegus oxyacantha L.,
Fumaria officinalis L., Capsella bursa-pastoris (L.) Medik. “)Olivis(lrquor))
sample was subjected, after lyophilization, to direct 2D NMR and HPLC-
DAD-ESI-MS analyses to identify the marker constituents of the different
Herbal Drugs. Comparison of the NMR and chromatographic profiles of
the product with those of the marker compounds of the declared plant
species, (such as oleuropein, protopine), showed the lack of the latter.
Samples of the declared plant species were taken into consideration as
well. Comparison of these samples with the commercial product re-
vealed marked differences in their content. Further, HPLC-DAD and
HPLC-ESI-MS analyses showed the presence of Rauwolfia sp. type indole
alkaloids, while HPLC-ESI-MS™ analyses revealed the presence of reser-
pine. Parallel phytochemical fractionations led to the isolation of ajma-
line. Quantitation studies showed that (i) the content of reserpine in the
product was in the therapeutic range and therefore responsible for the
collapses of the patients; (ii) ajmaline prevailed against reserpine indi-
cating that a Rauwolfia species other than R. serpentina was used. The
present study shows the importance of extensive controls using com-
bined analytical tools of the botanical products on the market to assure
their quality and as a consequence their safety profiles. Keywords:
HPLC-UV-DAD-MS profile, NMR profile, dietary supplement, adulterant,
reserpine, ajmaline

Isolation and characterization of biosurfactant
producing bacteria having antimicrobial activity
isolated from oil contaminated sites

Qazi MA', Ahmed S', Malik ZA?, Hameed A’

TDepartment of Microbiology, Quaid-i-Azam University,
Islamabad 45320, Pakistan; 2Department of Microbiology,
Shah Abdul Latif University, Khairpur 66020, Pakistan.

Biosurfactants are surface active amphiphilic compounds that reduce
the surface tension of liquids, thereby increase the miscibility of hydro-
phobic compounds. One of the isolate from oil contaminated site was
tested for its ability to produce biosurfactants. The bacterium was iden-
tified on the basis of morphological and biochemical characterization
and found to be Pseudomonas putida SOL-10. The isolate was tested for

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

biosurfactant production under shake flask fermentation and found to
be potent biosurfactant producer. The biosurfactant production was ana-
lyzed by surface tension and emulsification index (E24%) measure-
ments. In this study the biosurfactant was produced by a newly isolated
Pseudomonas putida SOL-10 at optimized conditions. The biosurfactant
produced by the isolate reduced the surface tension of culture broth
from 43.6-29.9m.N.m™' achieving a maximum biosurfactant concen-
tration of 4.5g/L after 72 hours of incubation. The biosurfactant also
demonstrated a good antimicrobial activity as well as the capability to
enhance the antimicrobial effect of some antibiotics. The current study
describes the effect of biosurfactant with Ampicillin, Ciprofloxacin and
Cefixime, against Escherichia coli, Bacillus subtilis, and Klebsiella pneu-
monia. The results demonstrated promising antimicrobial activity en-
hancing effect of the biosurfactant and suggested a possibility of the
biosurfactant to be used with antibiotic formulations in order to in-
crease the effectiveness of antimicrobials against multidrug-resistant
pathogenic bacteria. Keywords: Pseudomonas putida, biosurfactant,
characterization, antimicrobial activity, antibiotics, surface tension
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According to the World Health Organization (WHO), the goal of 'Health
for All’ cannot be achieved without herbal medicines. While the demand
for herbal medicines is growing in developing countries including Egypt,
there are indications that consumers in developed countries are becom-
ing disillusioned with modern healthcare and are seeking alternatives in
traditional medicines. There is, therefore, an increasing consumer de-
mand for herbal medicines in developed countries. Medicinal plants
have been used as a source of remedies since ancient times in Egypt.
Many plants are still used today in folklore medicine and are sold at
herbal venders and shops. Egypt is characterized by abundant produc-
tion of medicinal and aromatic plants that are exported all over the
world and is considered as one of the most important sectors can be
relied upon to increase the volume of Egyptian exports due to the grow-
ing global demand but several factors pose constraints to their entry
into the international market and put them in a disadvantageous posi-
tion. This lecture explores the situation of the Egyptian herbal drug
industry, the economic value, the needs and recommendations for de-
veloping this important sector. Keywords: herbal medicine, Egypt, drug
industry, challenges References: References 1. Batanouny K H (1999)
Wild Medicinal Plants in Egypt (with contribution: E. Aboutabl, M. Sha-
bana & F. Soliman). 2. Dagmar L (2006) International Trade in Medicinal
and Aromatic Plants, Actors, volumes and commodities, Plants.- In Bo-
gers, RJ., Craker, L.E. & Lange, D. (eds.): Medicinal and Aromatic Plants,
155 -170. 3. Das M, (2005) Medicinal Plants: An Approach towards sus-
tainable development, available at http://www.iamot.org/conference/in-
dex.php/ocs/4 /paper/viewFile/467 /18 4. Saleh NAM (2003) Phytochem-
istry 63: 239 - 241.

Egyptian Herbal Drug Industry: Challenges for
the Future

Abdel Azim NS

Phytochemistry Dept., National Research Centre, Cairo,
Egypt

Bioactivity-guided Isolation of GABA, Receptor
Modulating Constituents from the Rhizome of
Actaea racemosa

Cicek SS, Khom S?, Taferner B?, Hering S°, Stuppner H'
TInstitute of Pharmacy/Pharmacognosy, Center for
Molecular Biosciences Innsbruck, University of Innsbruck,
Innrain 52c, A-6020 Innsbruck, Austria; ?Department of
Pharmacology and Toxicology, University of Vienna, Vienna,
Austria

Black cohosh (Actaea racemosa Walter ex Steud.) is a frequently used
herbal remedy for the treatment of mild climacteric symptoms. The
plants active principle was extensively studied, but its mechanism of
action remained unclear [1]. In this study the modulation of GABA-in-
duced chloride currents (Igaga) through GABA, receptors by black co-
hosh extracts and isolated compounds was investigated. GABA,-recep-
tors consisting of a4, B2 and y,s subunits were expressed in Xenopus
laevis oocytes and potentiation of Igaga Was measured using the two-
microelectrode voltage clamp technique. In a bioactivity-guided isola-
tion procedure the positive modulation of Igaga could be restricted to
the terpenoid fractions, resulting in the isolation of 11 cycloartane glyco-
sides, of which 4 compounds significantly enhanced Igapa by more than
150% (p< 0.05). The strongest effect was observed for 23-O-acetyl-
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shengmanol-3-0-B-D-xylopyranoside (100uM) enhancing Igapa by
1692 +201%, while actein, cimigenol-3-0-B-D-xylopyranoside and 25-
0O-acetylcimigenol-3-O-a-L-arabinopyranoside were significantly less
efficient (range of Igapa enhancement at 100uM: 256+40% -
378 £ 64%). 23-0-acetylshengmanol-3-0-B-D-xylopyranoside, which ex-
hibited the greatest potentiation of Igapa, was additionally investigated
in a mouse model. In these studies a decrease in motoractivity as well as
a clear reduction in anxiety behaviour of animals treated with 23-O-
acetylshengmanol-3-0-B-D-xylopyranoside was observed, indicating
this compound to induce strong sedative effects with concomitant an-
xiolytic activity. We hypothesise that the established positive allosteric
modulation of GABA, receptors may contribute to beneficial effects of
black cohosh extracts in the treatment of climacteric symptoms. Refer-
ences: 1. Palacio C, Masri G (2009) Drugs Aging 2623 - 36.

Pharmacokinetic interactions between
botanicals and drugs: in vitro investigations
Hamman J', Viljoen A®

TUnit for Drug Research and Development, Faculty of Health
Sciences, North-West University, Potchefstroom campus,
Potchefstroom, 2520, South Africa; >Department of
Pharmaceutical Sciences, Tshwane University of Technology,
Private Bag X680, Pretoria, 0001; South Africa

Herb-drug pharmacokinetic interactions include interferences of plant
constituents with drug bioavailability by means of altered absorption,
metabolism, distribution and/or elimination [1]. Although in vitro phar-
macokinetic interactions are not always clinically significant in the in
vivo situation [2], it may in many cases indicate potential important
interactions that can influence the bioavailability of co-administered
drugs. This work reports on the effects of extracts from different bota-
nicals such as whole leaf extracts and gels (Aloe vera, Aloe ferox) [3],
corms (Hypoxis hemerocallidea), aerial parts (Sutherlandia frutescens, As-
palathus linearis) [4], fruit (Sclerocarya birrea, Psidium guajava, Dovyalis
caffra, Prunus persica, Fragaria ananassa, Prunus domestica), and vegeta-
bles tubers (Daucus carota, Beta vulgaris) on in vitro drug transport as
well as transport of phytoconstituents in crude extracts in comparison
to purified compounds (Hoodia gordonii, Sceletium tortuosum) [5]. The
mechanisms of drug transport alteration was determined for some of
the botanicals by means of either measuring transport in two directions
(to indicate efflux inhibition/induction) or by measuring the transe-
pithelial electrical resistance (to indicate opening of tight junctions).
The results showed that some of the plant extracts increased drug trans-
port in the absorptive direction by decreasing drug efflux transporters,
while others induced the efflux transporters. Some plant materials
showed the ability to enhance drug transport by opening tight-junctions
and thereby allowing paracellular drug transport. These types of phar-
macokinetic interactions can lead to potentially significant clinical side-
effects, but on the other hand they may be employed in a controlled way
to enhance absorption of poorly absorbable drugs. Keywords: In vitro
transport, herb-drug pharmacokinetic interactions, drug absorption en-
hancement, Caco-2, intestinal mucosa, buccal mucosa References:
1. Manzi SF et al. (2005) Clin Pediatr Emerg Med 6: 93 - 102. 2. Farkas
D et al. (2008) Expert Opin Drug Metab Toxicol 4: 381 -393. 3. Chen W
et al. (2009) Planta Med 75: 587 - 595. 4. Brown L et al. (2008)] Ethno-
pharmacol 119: 588-592. 5. Vermaak I et al. (2011) Phytomed
doi:10.1016/j.phymed.2011.01.017.

Comparative analysis of gene expression profiles
from rats treated with a standardized willow
bark preparation, its salicin rich ethanol fraction
and imipramine for toxicological endpoints
Ulrich Merzenich G, Koptina A, Kelber O, Freischmidt A3,
Heilmann J°, Miiller %, Zeitler H*, Panek D*, Winterhoff H®
"Medical Policlinic and Clinic III, Universitdtsklinikum,
Rhein. Friedrich-Wilhelms University Bonn, Bonn, Germany;
2Steigerwald Arzneimittelwerk GmbH, Darmstadt,
Germany; >Pharmaceutical Biology, University of
Regensburg, Regensburg, Germany; *Medical Policlinic and
Clinic I, Universitdtsklinikum, Rhein. Friedrich-Wilhelms
University Bonn, Bonn, Germany; °Institut of Pharmacology
and Toxicology, Westfiilische Wilhelms-University, Miinster,
Germany

We reported earlier that the treatment of CD-rats with a standardized
willow bark extract (WB) or its salicin rich ethanol fraction (EtOHFr.) (1)

showed antidepressant like effects comparable to the tricyclic antide-
pressant imipramine in the Porsolt Swimming test (2). Corresponding
gene expression profiles were further investigated for potential toxico-
logical endpoints. Gene expression profiles (Agilent Whole Genome Ar-
ray, n=4/group) obtained from peripheral blood of male Sprague Daw-
ley rats treated with WB (STW-33 - 1), the EtOHFr. (30 mg/kg bw) or
imipramine (20 mg/kg bw) as described (2,3) were comparatively ana-
lysed by the Ingenuity Systems Programme, which allows to conduct
model calculations of tresholds for theoretical toxic endpoints. The three
treatments related to 47 disease clusters. The WB extract reached the
treshold for a potential side effect once (cardiac hypertrophy), whereas
the EtOHFr exceeded the treshold in 5 disease clusters (cardiac arterio-
pathy and stenosis, glomerular Injury, pulmonary hypertension). Disease
clusters hit by imipraminefalkaline phosphatase levels treatment (13)
matched widely its reported side effects: cardiovascular system: tachy-
kardia, palpitation, myocardial infarction, arrhythmias, heart block, pre-
cipitation of congestive heart failure; urinary retention, altered liver
functions. Glomerular injury and altered liver functions are part of the
side effect profile of aspirin in agreement with the findings for the
salicin rich EtOHFr. The applied method appears to be useful for predic-
tions of potential side effects. The phenomena that the WB extract,
being effective, reached only once a potential “toxic endpoint” should
be further investigated. It questions the commonly assumed principle
that substances without side effects will have a poor efficacy. Keywords:
Willow bark, Imipramine, gene expression, side effects, prediction Ac-
knowledgement: Dr. Anna Koptina is presently holding a scholarship of
the DAAD (German academic exchange service). Parts of the work were
supported by Steigerwald Arzneimittelwerk GmbH, Darmstadt, Germany.
References: 1. Bonaterra GA et al. (2010) Phytomedicine 17(4): 1106 - 13
2. Ulrich-Merzenich G et al. (2009) Planta MedSL53 3. Ulrich-Merzenich
G et al. (2009) Z.f. Phytotherapie 30 (Suppl 1) S16
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Antimicrobial investigations with impact - what
can researchers do to ensure continuity?

Van Vuuren SF', De Wet H?, Viljoen AM>, Van Zyl RL!
TDepartment of Pharmacy and Pharmacology, University of
the Witwatersrand, 7 York Road, Parktown 2193, South
Africa.; 2Department of Botany, University of Zululand,
KwaDlangezwa, 3886, South Africa.; *Department of
Pharmaceutical Sciences, Tshwane University of Technology,
Private Bag X680, Pretoria, 0001, South Africa.

When reflecting on past antimicrobial studies undertaken on medicinal
plants, it is clear that those having the most impact have been when a
targeted disciplinary approach has been adopted. In order to elaborate
on this, past and present studies will be presented with different ap-
proaches (pathogen specific, ethnopharmacological correlations, combi-
nation studies, structure activity relationships, formulations etc) in or-
der to achieve outcomes that address recommendations made from
previous antimicrobial reviews [1,2,3,4]. Medicinal plant use by inhabi-
tants from Maputaland, Zululand (Southern Africa) were undertaken,
whereby the in vitro antimicrobial investigations against diseases asso-
ciated with diarrhoea, respiratory and sexually transmitted infections
were validated. The outcomes of these studies address the need to in-
vestigate specific pathogens, interactive efficacies between different
plant species and toxicity profiles. When popular essential oils (Mela-
leuca alternifolia Cheel, Thymus vulgaris L., Mentha piperita L. and Ros-
marinus officinalis L.) were combined with conventional antimicrobials
(ciprofloxacin and amphotericin B), a predominantly antagonistic inter-
action was noted, highlighting the need to not only focus on synergistic
interactions. Structure activity relationships are important when report-
ing both the chemistry and antimicrobial activity and pharmacokinetic
profiles of Leptospermum petersonii F.M.Bailey and the major compounds
demonstrate the cidal effect of citral within 1 hr exposure to Staphylo-
coccus aureus. Future formulation studies look promising, as demon-
strated by the enhanced antimicrobial efficacy of Melaleuca alternifolia
when encapsulated into polymeric liposomes. With analysis of past
shortfalls and future recommendations, researchers should be encour-
aged to continue producing as much information as possible to allow for
a better understanding of plant-based antimicrobial research. Key-
words: antimicrobial, pathogen specific, ethnopharmacological correla-
tions, combination studies, structure activity relationships, formulations
References: 1. Rios JL, Recio MC (2005)] Ethnopharmacol 100: 80 - 84.
2. Cos P et al. (2006)] Ethnopharmacol 106: 290 - 302. 3. Van Vuuren SF
(2008)] Ethnopharmacol 119: 462 - 472. 4. Van Vuuren SF, Viljoen AM
(2011) Plant Med DOI http://dx.doi.org/10.1055 [s-0030 - 1250736.
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A structure-oriented approach for the

SL36 accelerated and focused isolation of possible
bioactive natural products based on
UHPLC-HRMS|MS methods
Halabalaki M, Tchoumtchoua J, Skaltsounis LA
Laboratory of Pharmacognosy & Natural Products
Chemistry, School of Pharmacy, University of Athens,
Panepistimioupoli, Zografou, 15771, Athens, Greece

The high impact of Natural Products (NP) in medicine is proven and well
sustained [1]. NP are characterized by unique structural diversity and
critical drug-like features which rank them as the most promising can-
didates for possible future drugs [2]. However, several factors constrain
their development related mostly to the time-consuming and labor pro-
cedures required for their isolation, the high cost and the dereplication
problem [3]. In the present work, we propose a structure-oriented ap-
proach using UHPLC-HRMS/MS (LTQ-Orbitrap) methodologies trying to
release the entire procedure from repeated and unuseful isolation steps
and pursuing the targeted determination of the possible bioactive com-
pound. This approach is applied in crude extracts and is based on fast
UHPLC methods, high resolution mass spectra and ms/ms accurate mass
measurements. As a proof of concept, the Cameroonian tree Amphimas
pterocarpoides Harms (Leguminosae) was selected and flavonoids - iso-
flavonoids were chosen as the chemical class of interest. Based on a
chromatographic (Rt, polarity) and spectrometric features (UV, accurate
m/z, proposed ECs, RDB values and RIAS) as well as ms/ms spectra, the
compounds of interest were defined and structurally elucidated. 12 of
the 17 traced flavonoids were selectively isolated and characterized
using 1 and 2D NMR techniques verifying our concept. Applying this
approach, the identification of target-compounds is achieved early in
the discovery procedure facilitating the dereplication of known com-
pounds. Consequently much time required for the fractionation, isola-
tion and purification is saved while the possibility of the discovery of
novel structures and subsequently novel actives is elevated. References:
[1] Newman D], Cragg GM (2007)] Nat Prod 70: 461 - 477. [2] Yuliana
ND, Khatib A, Choi YH and Verpoorte R (2011) Phytother Res 25: 157 -
169. [3] Potterat O and Hamburger M, (2006) Current Organic Chemistry
10: 899 - 920.

Monodimensional and comprehensive liquid
SL37 chromatography linked to mass spectrometry

for unravelling bioactive components in

medicinal plants

Mondello L', Donato P?, Cacciola F>, Dugo P!

TDipartimento Farmaco-chimico, University of Messina,

98168 - Messina, Italy; University Campus Bio-Medico,

00128 - Roma, Italy; *Chromaleont S.r.l. ¢/o Studio Raffa-
Gattuso, 98123 - Messina, Italy

There is considerable evidence nowadays that dietary flavonoids and
other phenolic components may exert preventive and/or therapeutic
effects in a role of human diseases. Despite the great interest in deter-
mining the role of phytonutrients as potential therapeutic agents, and
the rising demand of natural sources with nutraceutic benefits, the anti-
oxidant content of many medicinal plants and foodstuffs is unknown,
making accurate estimation for human dietary consumption and the
correlation to human diseases difficult. High resolution chromato-
graphic techniques and specific and accurate detection may represent
a key solution to obtain the identification power required for a complete
knowledge on the qualitative composition and contents of these natural
sources. This represents mandatory information, for rationale consump-
tion and correlation of beneficial effects to dietary intake. This presenta-
tion will show applications of monodimensional and multidimensional
comprehensive LC techniques to the study of bioactive compounds in
medicinal plants extracts (Mulberry, Mate, Juniperus), by on-line cou-
pling to quadrupole or IT-TOF mass detection. Identification of the se-
parated constituents is carried out on the basis of the complementary
information obtained from their migration times, diode array spectra,
MS ions, and MS/MS fragments (obtained by CID experiments). Chroma-
tographic resolution will benefit from the employment of partially por-
ous stationary phases (2.7 um d.p.), while the high mass accuracy and
resolution of detection will help in unambiguous structural assignment
of unknown molecules Keywords: Comprehensive Chromatography, IT-
TOF, Bioactive Compounds, Polyphenols Acknowledgement: The
authors gratefully ackowledge Shimadzu and Sigma-Aldrich/Supelco for
the continuous support
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Gas chromatography-mass spectrometry

SL38 combined with mathematical chromatography
as a powerful tool in the analysis of citrus fruits
essential oils
Parastar H', Jalali Heravi M?, Sereshti H®
TDepartment of Chemistry, Sharif University of Technology,
Tehran, Iran; Iran National Elite Foundation, Tehran, Iran;
2Department of Chemistry, Sharif University of Technology,
Tehran, Iran; Department of Chemistry, Faculty of Sciences,
University of Tehran, Tehran, Iran

Citrus fruits essential oils are valuable natural products that are more
popular nowadays in the world due to their effects on health conditions
and their role in preventing and curing diseases [1]. Also, they have a
broad range of applications in foods, perfumes, cosmetics and human
nutrition. Gas chromatography-mass spectrometry (GC-MS) is the most
important technique for the analysis of essential oils [2]. However, there
are some fundamental problems in their analysis including baseline
drift, spectral background, noise, low S/N, changes in the peak shapes
and co-elution (overlapped, embedded peaks) [3]. Mathematical chro-
matography (MC) as a branch of chemometrics [4] attempts to develop
new tools to handle these problems. In this work, first, we have ex-
tracted the essential oils of the peels of eighteen citrus fruits such as
lemon, lime, mandarin, orange and grapefruit using hydrodistillation
and then analyzed with GC-MS. Then, their signals were analyzed by
MC. Using this strategy, the numbers of identified components were
extended and quality of the results was improved significantly. As a
positive consequence of using the proposed strategy human time and
work are saved. Also, some new components were identified for the first
time. In addition, we used our recently developed software, called MCRC
Software for performing these techniques [5]. After resolving the volatile
components in different samples, principal component analysis (PCA)
was used for monitoring the pattern of volatile components in different
samples. It is concluded that GC-MS+MC+PCA can open a new window
to the comprehensive analysis of essential oils. Keywords: Chemo-
metrics, Mathematical chromatography, Essential oil, Gas chromatogra-
phy-mass spectrometry, Citrus fruits Acknowledgement: Parastar H.
would like to acknowledge the Iran National Elite Foundation for their
support. References: [1] Fisher K, Phillips C, (2008) Trends Food Sci
Technol 19: 156 - 164. [2] Amigo JM, Skov T, Bro R, (2010) Chem Rev
110: 4582 - 4605. [3] Amigo JM, Popielarz M], Callejon RM, Morales ML,
Troncoso AM, Petersen MA, Toldam-Andersen TB (2010)] Chromatogr A
1217: 4422 - 4429. [4] de Juan A, Tauler R, (2007)] Chromatogr A 1158:
184 - 195. [5] Jalali-Heravi M, Parastar H, Kamalzadeh M, Tauler R, Jau-
mot ] (2010) Chemom Intell Lab Syst 104: 155 - 171.

Allium species of the subgenus
Melanocrommyum are a rich source for cysteine
SL39 -

sulphoxides

Keusgen M, Kusterer |

Philipps-Universitdt Marburg, Institute of Pharmaceutical

Chemistry, Marbacher Weg 6, D-35032 Marburg

The plant genus Allium (onions) is highly diverse. About 800 species are
currently known belonging to several subgenera [1]. The main centre of
distribution is the northern hemisphere, especially the area of South-
west und Central Asia. Inside this area, the subgenus Melanocrommyum
is most prominent. Methiin 1 seems to be a nearly ubiquitous cysteine
sulphoxide for the genus Allium (Figure 1). Propiin 2 is a minor com-
pound, which was found in A. ubipretense R.M. Fritsch. The L-(+)-S-(3-
pyridyl)cysteine sulphoxide 3 is the major cysteine sulphoxide of A.
stipitatum Regel (0.22%, related to the fresh weight of bulbs) as well as
the closely related A. altissimum Regel (0.50%) [2]. It seems to be possi-
ble that the corresponding N-oxide 3a is also present in these plants.
Most species of the subgenus do also contain the L-(+)-S-(3-pyrrolyl)-
cysteine sulphoxide 4 [3]. High amounts of 4 were found in A. jesdianum
Boiss. & Buhse subsp. remediorum R.M. Fritsch (0.52%), A. macleanii
Baker (0.29%), A. tschimganicum (0.23%) and A. rosenorum (0.20%).
Highest amounts of marasmin 5 were detected in A. suworowii
(2.25%). Compound 5 is also present in A. altissimum and A. stipitatum.
Especially the latter species is widely used as vegetable, spice and tradi-
tional medicine.

ISSN 0032-0943



Abstracts | 59 International Congress of the GA | 4'-9'" September 2011, Antalya, Turkey

SL41

NH
" NH K2
N 3-9 i 2 —coon
\gP H; Z N WN"ScooH %
H,C” " cooH ~ 3 U \;
1 g N .
\O W E" . UH, H, \F ™
HE NS Ncoon P | NNCooH eSS Ncoon
2 — 3a 5

Figure 1: Typical cysteine sulphoxides of the subgenus Melanocrom-
myum

Keywords: Allium, Melanocrommyum, A. stipitatum, A. altissimum, A.
jesdianum, A. rosenorum, A. suworowii, cysteine sulphoxides, marasmin
References: 1 Fritsch R M. et al. [2010) Phyton (Horn, Austria)
49(2):145-220 2 Kusterer J et al. (2010)] Agric Food Chem 58(1):
520-526 3 Jedelska ] et al. (2008)] Agric Food Chem 56(4): 1465 - 1470

SL40

Anticancer, antimicrobial and antiviral potentials
of selected medicinal plants from the Island
Soqotra

Mothana RAY, Lindequist U Bednarski PP, Mentel R*
TDepartment of Pharmacognosy, College of Pharmacy, King
Saud University, Riyadh, Saudi Arabia; >Department of
Pharmaceutical Biology, Institute of Pharmacy, Greifswald
University, Greifswald, Germany; >Department of
Pharmaceutical and Medicinal Chemistry, Institute of
Pharmacy, Greifswald University, Greifswald, Germany;
“4Friedrich-Loeffler-Institute of Medical Microbiology,
Greifswald University, Greifswald, Germany

Soqotra is considered the “jewel” of biodiversity in the Arabian Sea.
Surveys have revealed that more than a third of the plant species of
Soqotra are found nowhere else [1]. Fifty plants were collected, ex-
tracted with methanol and hot water and evaluated for their in vitro
anticancer activity against three human cancer cell lines (A-427, 5637
and MCF-7) and for their antimicrobial activity against Gram-positive
and Gram-negative bacteria as well as multiresistant Staphylococcus
strains. Moreover, the antiviral activity of 25 plants has been assayed
in two in vitro viral systems, influenza virus type A/MDCK cells and
herpes simplex virus type 1/Vero cells, at non-cytotoxic concentrations.
The methanolic extracts of Ballochia atro-virgata Balf.f., Buxus hildeb-
randtii Baill., Dendrosicyos socotrana Balfour, Dracena cinnabari Balf.f,,
Eureiandra balfourii Cogn., Hypoestes pubescens Balf.f., Jatropha unicos-
tata Balf.f. and Punica protopunica Balf.f. Withania aduensis Vierh. and
Withania riebeckii Schweinf. ex Balf.f. exhibited the highest toxicity on all
tumor cell lines with ICsy values ranging between 0.29 and 8.2 ug/ml
[2,3]. The greatest antimicrobial activity was found by the methanolic
extracts of Boswellia ameero Balf.f., Boswellia dioscorides Thul. & Gifi,
Boswellia elongata Balf.f., Boswellia socotrana Balf.f., Buxus hildebrandtii,
Commiphora ornifolia (Balf.f.) ].B.Gillett, Commiphora parvifolia Engl., Eu-
clea divinorum Hiern, Euphorbia socotrana Balf.f., Jatropha unicostata,
Kalanchoe farinacea Balf.f., Leucas samhaensis Cortés-Burns & A.G.Mill.,
Leucas virgata Balf.f., Pulicaria stephanocarpa Balf.f., Punica protopunica,
Rhus thyrsiflora Balf.f., Teucrium socotranum Vierh., Withania adunensis
and Withania riebeckii [3,4]. The methanolic extracts of Boswellia
ameero, Boswellia elongata, Buxus hildebrandtii, Cissus hamaderohensis
Radcl.-Sm., Cleome socotrana Balf.f., Exacum affine Balf.f., Jatropha uni-
costata and Kalanchoe farinacea showed anti-influenza virus type A ac-
tivity with ICsp-values from 12.5 to 0.7 ug/ml [5]. In addition, 15 plants
of the 25 investigated exhibited anti-HSV-1 activity [5]. Keywords: So-
qotra, Medicinal plants, Anticancer, Antimicrobial, Antiviral References:
1. Miller, G. A., Morris, M. (2004) Ethnoflora of the Soqotra Archipelago.
The Royal Botanic Garden Edinburgh, UK: Printed by the Charlesworth
Group, Huddersfield, UK. 2. Mothana RAA, Griinert R, Lindequist U, Bed-
narski PJ (2007) Pharmazie 62: 305 - 307. 3. Mothana RAA, Lindequist U,
Griinert R, Bednarski PJ (2009) BMC Complement Altern Med 9: 7. 4.
Mothana, RAA, Lindequist U (2005)] Ethnopharmacol 96: 177 - 181. 5.
Mothana, RAA, Reiss C, Mentel R, Lindequist U (2006) Phytother Res 20:
298 -302.

Toxicological evaluation of DAS-77® - a herbal
preparation

Akindele AJ, Afolabi S, Awodele O, Adeyemi OO
Department of Pharmacology, Faculty of Basic Medical
Sciences, College of Medicine, University of Lagos, P.M.B.
12003 Lagos, Nigeria.

DAS-77¢ is a herbal preparation that contains the milled bark of Mangi-
fera indica L. and root of Carica papaya L. (1:1). It is used for the treat-
ment of various ailments in Nigeria hence this toxicity assessment. In
the acute toxicity study, DAS-77¢ (constituted in dH,0) was adminis-
tered to mice p.o. up to 10g/kg and i.p. at 250 - 3000 mg/kg. Mortality
within 24 h was recorded. In the chronic toxicity study, rats were orally
treated for 90 days at doses of 80, 400 (therapeutic dose, TD) and
2000 mg/kg. Rats were weighed and observed for feeding and drinking
habits. By 90 days, animals were sacrificed and blood samples collected
for haematological and biochemical analysis. Organs were harvested for
weight determination, antioxidants and histopathological assessments.
DAS-77¢ did not produce any lethality administered p.o. up to 10 g/kg
but the i.p. LDso was 1122 mg/kg. At TD, DAS-77® produced significant
changes (p < 0.05) only in body weight and food intake (|), ovary weight
(1), neutrophils (1), HDL (1), and K* (|), which were reversible. Histo-
pathological presentations were generally normal. Effects at the other
doses were comparable to those at TD except for reversible changes in in
vivo antioxidants (1) in the liver, kidney and testes, liver enzymes (|) and
sperm parameters (motility [|], count [|] and abnormality [1]). DAS-77¢
was found to contain tannins (3.26+0.15%), saponins (2.32+0.04%),
phenols (1.31+0.07%), flavonoids (0.54+0.02%) and alkaloids
(0.04+0.01%) w/v. Findings in this study revealed that DAS-77¢ is rela-
tively safe with the potential for enhancing in vivo antioxidant activity.
However, possibly reversible side-effects include electrolyte imbalance
and sterility in males. Keywords: DAS-77= herbal preparation, acute
toxicity, chronic toxicity
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The DNA Barcode of Life initiative aims to obtain designated “barcode”
sequences for every known species on Earth. Proponents of plant DNA
barcoding have cited medicinal plant authentication as one of the po-
tential applications of barcode information. However, DNA sequencing
of barcode regions may not be suitable for routine quality assurance
testing of plant materials, which could contain mixtures of plant species
and/or degraded DNA. The value of DNA barcoding in this arena may in
fact lie in its role as a platform for the design of standardised DNA-based
tests. We have studied three groups of plant species (Hypericum spp.
Actaea spp. and Rhodiola spp.), each comprising a target commercial
medicinal plant and known or potential adulterant species. The suitabil-
ity of four “barcode” regions for the design of species-specific PCR pri-
mers was determined; the designated plastid rbcL and matK barcode
regions, the candidate plastid trnH-psbA spacer barcode region and the
nuclear ribosomal ITS region. Problems were encountered with the plas-
tid barcodes (low inter-specific variation of rbcL, lack of reliable generic
primers for matK, repetitive sequences in trnH-psbA) and for all three
groups of plants the nrITS region proved to be most appropriate for
primer design. Targeting the nuclear genome also allows discrimination
of hybrids that may not be detected using plastid barcodes. Whilst DNA
barcoding may prove to have a role in plant species identification, the
current choice of universal plant barcodes may not be ideal for the
development of routine authentication tests. Keywords: authentication,
DNA barcode, PCR primer, ribosomal ITS

SL43

Directive 2004 /24 [EC established a regulatory pathway for traditional
herbal medicinal products in the European Union that allows the regis-
tration and marketing without the standard clinical data packages on
safety and efficacy as required for other medicinal products. Five main

The design of DNA barcode-specific PCR primers
for medicinal plant authentication

Howard C, Smith S, Bremner P, Fowler M, Scott N, Slater A
Biomolecular Technology Group, Faculty of Health and Life
Sciences, De Montfort University, Leicester LE1 9BH, United
Kingdom

Traditional use as a regulatory category -
experiences in Europe

Peschel W

European Medicines Agency, 7 Westferry Circus, Canary
Wharf, London E14 4HB, UK
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criteria have to be fulfilled to guarantee safety in specified conditions:
(1) indications suitable for self medication, (2) specified strength and
posology, (3) appropriate route of administration, (4) a minimum 30
years period of traditional use and (5) sufficient data to prove that a
product is not harmful in specified conditions and effects are plausible
based on long-standing use and experience. Thus, the traditional use in
the regulatory sense comprises well-defined restrictions that deviate
from the concept of traditional use in sensu lato but also standard in-
formation generated in ethnopharmacological research. The necessary
documentation for compliance with the five criteria are presented using
examples of herbal substances from monographs as published by the
Committee on Herbal Medicinal Products at the European Medicines
Agency. Typical issues of data generation and availability are demon-
strated. It is further discussed why not all types of traditionally used
medicines or derived preparations fit into the current regulatory frame-
work - even if scientific and historic evidence is available. Conclusions
are drawn on the opportunities and limits for use of ethnopharmacolo-
gical research data for regulatory purposes.

Sceletium tortuosum - an ancient treatment for
sL44 modern CNS-related disorders

Viljoen A’, Shikanga E?, Hamman S', Combrink S?,

Gericke N°

"Department of Pharmaceutical Sciences, Tshwane

University of Technology, Private Bag X680, Pretoria, 0001,

South Africa; 2Department of Chemistry, Tshwane University

of Technology, Private Bag X680, Pretoria, 0001, South

Africa; 3P.0. Box 937, Sun Valley, 7985, South Africa

Members of the genus Sceletium (Mesembryanthemaceae) have been
used for millennia as masticatories, for the relief of thirst and hunger,
to combat fatigue, as medicines, and for social and spiritual purposes by
San hunter-gatherers (historically referred to as Bushmen) and Khoi
pastoralists [1,2]. Recently, several formulations containing Sceletium
have been commercialised and marketed to treat anxiety, stress and
tension. In 2010 the South African Government granted the country’s
first ever integrated export and bioprospecting permit to a local phar-
maceutical company who will market Sceletium in a joint venture with a
neutraceutical company in the USA. Based on the interesting ethnobo-
tanical information and the upsurge in commercial interest we em-
barked on a comprehensive biosystematic and biopharmaceutical study
of S. tortuosum and its major alkaloids, mesembrenone, mesembrenol,
mesembrine and mesembranol. Wild S. tortuosum (L.) N.E.Br. plants
(n=150), sampled from different localities (n=31) in the south western
region of South Africa, were examined for the phytochemical variability
using GC-MS. The potential effect of chemotypic variation on product
formulation and quality assurance protocols will be discussed. In vitro
permeation studies of the alkaloids and different crude plant extracts
(water, methanol and enriched alkaloid acid-base extract) across porcine
buccal, sublingual and intestinal mucosa were also conducted to predict
the bioavailability of the alkaloids. Absorption across intestinal mucosa
was highest, but buccal and sublingual absorption contributed to overall
bioavailability. In addition to results generated in our laboratory, a gen-
eral overview on the botany, chemistry and ethnopharmacology of S.
tortuosum will be presented. Keywords: Sceletium tortuosum, alkaloids,
bioavailability, quality control Acknowledgement: National Research
Foundation, Tshwane University of Technology, R&R abbatoir (Pretoria).
References: 1. Smith et al (1996)] Ethnopharmacol 50: 119 - 130 2. Ger-
icke N, Viljoen AM (2008)] Ethnopharmacol 119: 653 - 663

Antidiabetic Effect of Juniperus oxycedrus subsp.
SL45 oxycedrus Berries by Using Bioactivity Guided
Fractionation
Orhan N, Aslan M, Orhan DD', Ergun F', Pektas M?,
Bedir E°
"Department of Pharmacognosy, Faculty of Pharmacy, Gazi
University, Ankara, TURKEY: ?Department of Biochemistry,
Faculty of Veterinary Medicine, Ankara University, Ankara,
TURKEY: 3Department of Bioengineering, Faculty of
Engineering, Ege University, lzmir, TURKEY

Juniperus species are widely used in traditional medicine for many pur-
poses in Anatolia. According to ethnobotanical reports which were car-
ried out in different parts of Turkey, berries of Juniperus oxycedrus L.
subsp. oxycedrus, have been ingested or decoctions of berries have been
taken as tea to lower blood glucose levels (1,2). The extracts of berries

were given to normal, glucose loaded and streptozotocin induced dia-
betic rats at 0.5 and 1g/kg doses. Joso extracts were found to posses
antidiabetic effect. Additionally, blood glucose levels of normoglycemic
and glucose loaded rats were decreased by administration of ethanol
extract. After 10 days administration to diabetic rats, blood glucose
and malondialdehyde levels in kidney and liver were decreased signifi-
cantly. Etanol extract was fractionated by successive solvent-solvent ex-
traction. Sub-extracts were given to the diabetic rats. Results indicated
that n-butanol sub-extract (740 mg/kg) were found to possess high anti-
diabetic activity. n-Butanol sub-extract was fractionated by column
chromatography and the active principles were isolated. Shikimic acid,
ferulic acid glycoside and oleuropeic acid glycoside were found in the
active fraction of the extract. Since shikimic acid was found as major
component of the active fraction, it was administrated to diabetic rats at
15 and 30 mg/kg doses. After subacute administration of shikimic acid,
some biochemical parameters and tissue antioxidant levels were also
evaluated. Whereas insulin level was not elevated blood glucose levels
were decreased significantly by shikimic acid (24%). Moreover, malon-
dialdehyde levels in kidney tissues (63 - 64%) and liver enzymes were
decreased by subacute administration of shikimic acid. Keywords: Juni-
perus oxycedrus, juniper, antidiabetic, berry, hypoglycaemic, shikimic
acid Acknowledgement: We specially thank to Prof. Dr. Erdal Bedir for
his help in isolation and identification of the active constituents. This
study was supported by Scientific Research Projects Management of
Gazi University (07/2007-07). References: 1.Tuzlact E, Erol MK
(1993) Fitoterapia 70: 593 - 610. 2. Honda G, Yesilada E, Tabata M, Sezik
E, Fujita T, Takeda Y, et al. (1996)] Ethnopharmacol 53(2): 75 - 87.

Euphol, a novel cannabinoid agonist, prevents
SL46 inflammatory and neuropathic persistent pain in
rodents
Dutra RR, Silva KB, Bento AF, Paszcuk AF, Marcon R,
Meiotti FC, Motta EM, Pianowski LF, Calixto JB
Departament of Pharmacology, Federal University of Santa
Catarina, Florianopolis-SC Brazil

The cannabinoids have been considered a relevant target for pain man-
agement. Persistent pains, related to inflammatory and neuropathic
states, are prevalent and debilitating diseases, which remain without
safe and adequate treatments. Inflammatory and neuropathic pain was
induced by carrageenan, CFA, PSNL, cancer/chemotherapeutic agent,
PGE2 and PKCe agonist. Pro-inflammatory mediators were measured
by immunohistochemistry, enzyme-linked immunosorbent assay (ELI-
SA) and real time-PCR. Here, we reported that euphol exhibited pro-
nounced and long-lasting oral analgesia in several rodent behaviour
models of inflammatory and neuropathic persistent pain. These effects
were markedly blocked by CB1 or CB2-selective antagonists and oligo-
nucleotide antisense. Of note, cannabinoid receptor binding experiments
showed that euphol directly bound with high affinity to both CB1
(Ki=71.090 nM) and CB2 (Ki=0.037 nM), being 1,880-fold more selec-
tive for CB2 receptors. Euphol at similar dose inhibited the levels/mRNA
expression of pro-inflammatory mediators, as well the myeloperoxidase
activity. Our data indicate that euphol activate transcription factors,
such as PPAR-y and inhibiting both NF-xB and CREB activation, asso-
ciated with the inhibition of COX-2 and PKCe expression, either at the
spinal cord or the dorsal root ganglia level. Of relevance, euphol did not
display significant central nervous system alterations. Acute toxicologi-
cal studies carried out in rodents showed that euphol is safe and well
tolerate. Therefore, euphol represents a novel orally active and safe nat-
ural analgesic for the management of inflammatory and neuropathic
pain states. Keywords: Euphol, cannabinoid receptors, pain, inflamma-
tion Acknowledgement: This work was supported by grants from the
Conselho Nacional de Desenvolvimento Cientifico e Tecnologico (CNPg),
the Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES),
the Programa de Apoio aos Niicleos de Exceléncia (PRONEX), and the Fun-
dagdo de Apoio a Pesquisa do Estado de Santa Catarina (FAPESC), all of
Brazil. R.C.D., K.A.BS.S., AEB., AEP. and RM. are Ph.D. students in phar-
macology receiving grants from CNPq.
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Analogues of a lupane-type triterpene as
potential anti-HIV agents

Callies 0', Bedoya LM?, Muiioz A, Jiménez IA', Alcami J?,
Bazzocchi IL!
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2Centro Nacional de Microbiologia, Instituto de Salud Carlos
III, Crt. Majadahonda a Pozuelo, 28220 Majadahonda,
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Infection with human immunodeficiency virus (HIV), the etiologic agent
of acquired immunodeficiency syndrome (AIDS), continues to be ranked
high on the list of the most important health issues facing the world.
Although significant progress has been made since the introduction of
highly active antiretroviral therapy, it has also led to increased adverse
effects and the emergence of multidrug-resistant viral strains. Therefore,
there is a need for new classes of drugs involving novel molecular me-
chanisms [1]. Many classes of natural products and some of their analo-
gues have been tested for their anti-HIV activity [2]. In fact, modification
of betulinic acid led to the discovery of bevirimat, a first-in-class drug
candidate as a viral maturation inhibitor [3]. The goal of our study was
to get new insights into the antiviral potential of lupane-type triterpenes
that could inhibit HIV-1 replication and would be useful for the design
of new drugs with clinical application [4]. Therefore, we prepared 17
derivatives based on the betulin scaffold, whose structures were deter-
mined by spectroscopic studies, and comparison with data previously
reported. These derivatives and betulin were tested for their ability to
inhibit the HIV replication. Two compounds of this series exhibited a
promising activity at 10 uM with replication inhibition percentages of 26
and 31%, respectively. A study of the influence of the substitution pat-
tern on the lupane skeleton revealed that oxidation at C-3, acetylation at
C-28 and modification of the isoprenyl moiety play an important role in
the activity. Keywords: Lupane triterpene; betulin analogues; anti-HIV
agents Acknowledgement: We are indebted to the Agencia Canaria de
Investigacion, Innovacion y Sociedad de la Informacion (C200801000049)
project for financial support. CO thanks the CajaCanarias for the fellow-
ship. References: 1. Mehellou Y, De Clercq (2010) Eur ] Med Chem 53:
521-538. 2. Cassels B K, Asencio M (2010) Phytochem Rev [accessible
online at: http://dx.doi.org/10.1007/s11101 - 010-9172 -2 (25 March
2010)]. 3. Qian K, Kuo R-Y, Chen C-H, Huang L, Morris-Natschke SL, Lee
K-H (2010)] Med Chem 53: 3233 - 3141. 4. Lan P et al. (2010) Med Chem
Res [accessible online at: http://dx.doi.org/10.1007 /s00044 - 010 -
9467 -2 (21 October 2010)].
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Hoodia gordonii: Quality control and
biopharmaceutical aspects

Vermaak I, Viljoen AM', Hamman JH?

TDepartment of Pharmaceutical Sciences, Faculty of Science,
Tshwane University of Technology, Pretoria, South Africa;
2Unit for Drug Research and Development, School of
Pharmacy, Nort-West University, Potchefstroom, South
Africa

Hoodia gordonii Sweet is a popularly consumed commercially available
weight loss product. Therefore, developing rapid quality control meth-
ods for raw material and products, and investigating key biopharmaceu-
tical aspects of the perceived active ingredient P57, is of utmost impor-
tance. High performance thin layer chromatography (HPTLC) and vibra-
tional spectroscopy coupled with chemometric analysis are attractive
alternative quantification methods for P57. The in vitro transport of pure
P57 and P57 from crude plant extracts across porcine intestinal and
buccal tissue was also investigated. The HPTLC system produced good
band separation including the P57 band [1] and linear calibration curves
with good correlation coefficient (R2) values of 0.9706 - 0.9993 were
developed for P57 quantification. For the NIR spectroscopy data, the
partial least squares projections to latent structures (PLS) model with
2nd derivative pre-processing predicted P57 content with an R2 value of
0.9629 and a root mean square error of prediction (RMSEP) of 0.03% [2].
Pre-processing of the Raman data with orthogonal signal correction
yielded a PLS model with an R2 value of 0.9986 and an RMSEP of
0.004% [3]. Pure P57 was transported across porcine intestinal tissue
at a much lower rate and extent than P57 from the crude extract. P57
was transported across the buccal mucosa when applied in the form of a
crude plant extract but no transport was detected for pure P57 [4]. The
availability of rapid alternative quantification methods may positively
influence the quality of distributed raw materials and products. In addi-

tion, the current knowledge on biopharmaceutical aspects of P57 was
increased. Keywords: Hoodia gordonii, in vitro, P57, quality control,
transport References: 1. Vermaak I et al. (2010) S Afr J Bot 76: 119 -
124. 2. Vermaak I et al. (2010) Food Chem 120: 940 - 944. 3. Vermaak |
et al. (2010) Phytochem Lett 3: 156 -160. 4. Vermaak I et al. (2011)
Phytomedicine in press doi.org/10.1016/j.phymed.2011.01.017].
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Application of liquid chromatography and mass
spectrometry methods in pharmacognostic
investigations of Traditional Chinese Medicines
(TCM)

Yang Y, Ge L2, Ping TC', Qiang KC', Zhen ZS', Ying PS!
"Natural Products Chemistry Department, & State Key
Laboratory of Drug Research, & SIMM/CUHK Joint
Laboratory for Promoting Globalization of Traditional
Chinese Medicines, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, 555 Zu-Chong-Zhi Road,
Zhangjiang High-Tech Park, Shanghai 201203, P. R. China;
2School of Biomedical Sciences, Faculty of Medicine, &
SIMM/CUHK Joint Laboratory for Promoting Globalization of
Traditional Chinese Medicines, The Chinese University of
Hong Kong, Hong Kong SAR, P. R. China

TCM has a long history to treat human diseases in China. In our inves-
tigations to depict medicinal functionalities of TCM using LC-MS related
technologies, a diversity of new chemical structures including novel
skeletons were acquired.! These molecule-orientated technologies have
been integrated effectively into the pharmacognostic investigations of
medicinal herbs. In our chemical study of Stemona species, a HPLC-MS"
method was developed for the characterization of alkaloids with a pyr-
ido[1,2-a]azepine A, B-ring core from S. saxorum Gagnep. based on the
ESI-MS" results of five reference compounds.? 41 components were se-
parated, of which 12 compounds (4 new) were identified as Stemona
alkaloids with such a core. A practical HPLC method was designed to
detect the content of shikimic acid, the start material of Tamiflu, in
Chinese [llicium plants from 21 different species or habitats. The minor
toxic anisatin and its analogues were also monitored by an UPLC-MS/MS
method. Our results provided scientific evidences for safe usage of fruits
of Illicium plants. Additionally, new series of sesquiterpenoids and phe-
nylpropanoid flavonoid polymers were identified from these species.®
Marsdenia tenacissima (Roxb.) Moon is rich in C21 steroidal glycosides,
of which some were proved to reverse the multi-drug resistance through
inhibiting P-gp, ABCG2, and MRP1 transporters. An UPLC/ESI-LTQ meth-
od was established to quantitatively monitor the biotransformation of
its extract by human intestinal bacteria. The results showed that three
major compounds were degraded to their corresponding de-sugar active
derivatives within 4 hours. This provided well evidence for TCM as a
pro-drug, and a possible new way to verify its efficacy. Keywords:
HPLC-MS", Stemona saxorum, Illicium plants, Marsdenia tenacissima, Ste-
mona alkaloids, shikimic acid, anisatin, C21 steroidal glycosides Refer-
ences: 1. Lin LG, et al. (2007) Tetrahedron Lett 48: 1559 - 1561. 2. Peng
SY, et al. (2009) Rapid Commun Mass Spectrom 23: 3621 - 3631 3. Zhu
Q, et al. (2009)] Nat Prod 72: 238 - 142.
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Effect of Catechins Extract of Green Tea on
Quality Protection of Black Tea-bag During
Storage

Mizani M", Noori S, Gerami A?

TCollege of Food Science and Technology, Science and
research Branch, Islamic Azad University, Tehran, Iran;

2Faculty of Sciences, Tehran University, Tehran, Iran

Green tea is one of the richest sources of antioxidants especially cate-
chins, which are studied most because of their health benefits. These
valuable compounds may lose their activity and oxidize to thearobigin
during fermentation stage or black tea processing. The main objective of
this research is applying antioxidant mixtures extracted from green tea
on packaging material of black tea and determining the amount of anti-
oxidants released from the tea bags by their immersion into boiling
water. The green tea extracts prepared by a two-step extraction process
in water at 50 °C and 80 °C in four individual time periods, i.e., 10 min,
10 min; 10 min, 20 min; 20 min, 10 min; 20 min, 20 min (1). Final extract
from each process was analyzed by HPLC and DPPH tests and then
sprayed on the tea bag packaging material.The activity and concentra-
tion of antioxidants (catechins) released from treated tea bags were
investigated immediately and after 3 months storage. Sensory properties
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of the tea beverage samples were also studied. The results (Tables 1, 2)
show that the concentration of antioxidants increases by 66-76% as
compared to control i.e., untreated black tea. Tea beverage samples were
more astringent as compared to untreated black tea. Under different
time/temperature conditions the best results were obtained by the sam-
ple extracted by a two-step process (20 min at 50°C) and (10 min at
80°C) with the highest concentration of antioxidants, lowest astrin-
gency and best stability during 3 months storage. Keywords: Green
tea, Antioxidant activity, Catechins, Black tea bag References: 1. Labbe,
D, et al. (2008) Food Chem. 111:139 - 143.

Table 1: Effect of extraction time on concentration/activity of the anti-
oxidants released from treated tea bags immediately after preparation

Extraction time (min) Total antioxidant

Concentration (ug/mL) Activity (%)
10,10 0.52+0.02a 71.70 £ 0.35a
10,20 0.57 £+ 0.05a 72.58 £+0.51a
20,10 0.62+0.07b 72.88 +1.26b
20,20 0.64+0.01b 73.34+0.35b

Table 2: Effect of extraction time on concentration/activity of the anti-
oxidants released from treated tea bags after 3 months storage

Extraction time (min) Total antioxidant

Concentration (ug/mL) Activity (%)
10,10 0.44+0.01a 67.70 + 0.35a
10,20 0.49:0.01a 66.67 +0.42a
20,10 0.560.02b 70.54 £0.30b
20,20 0.58+0.01b 67.83+0.38b
Determination of Hypericin in St. John’s Wort
SL51 (Hypericum perforatum L.) extracts using
HPLC-ED

Sofic E', Copra Janicijevic A!, Maksimovic M', Tahirovic I,
Klepo L', Topcagic A’, Huseinovic S?, Vidic D', Cavar S,
Kroyer G

TFaculty of Science, Dept. of Chemistry; Faculty of Pharmacy,
University of Sarajevo, B&H; *Karl-Franzens University,
Graz, Austria; 3Institute of Chemical Engineering, University
of Technology Vienna, Austria

The genus Hypericum, which comprises about 450 species of herbs,
shrubs and trees, belongs to the family Clusiaceae (Guttiferae), formerly
Hypericaceae. One of the topmost and commercially renowned species
of the genus Hypericum is Hypericum perforatum L., commonly known as
St. John's Wort. Hypericum perforatum, is well known for its profound
pharmacological activities as antidepressant, anxiolytic, antiviral, anti-
microbial and wound healing. In this study, using HPLC-ED system,
quantitative analysis of hypericin was carried out in different water-
methanolic extracts of St. John’s Wort. Hot of water-methanol extracts
of St. John’s Wort were prepared. The herba (1g) was powdered and
extracted with water-methanol [(1:1) 10 mL]. Afterward 1 mL of that
extract was centrifuged, obtaining supernatant which was used for ana-
lysis. The standard was hypericin purchased from HWI Analytic GmbH,
Germany. Mobile phase: methanol-acetonitrile, water, acetic acid
(20+10+70+1), electrochemical detector with range 50 nA, potential +
0.84 V, filter, 0.02 Hz, flow rate, 1 mL/min: and temperature 25 °C. Injec-
tion volume: 20 pL. Concentrations of standard were 0.1 pg/20uL, 0.2 pug/
20uL, and 0.4nug/20uL. Retention time of hypericin in the standard
solution and herbal extracts were 28.4 minutes. Limit of detection was
100 ng of hypericin. Amount of hypericin in extracts of St. John's Wort
was 25-26mg/g dry weight. The very high content of hypericin in
Bosnian St. John’s Wort give more importance to this plant as traditional
drug for its use in official medicine. Keywords: hypericin, Hypericum
perforatum, HPLC-ED, determination References: Robson N, (2003) Hy-
pericum botany. In: Ernst, E. (Ed.), Hypericum: the Genus Hypericum.
Taylor and Francis, New York, pp. 196 - 241. Anyzevska M, Kowalczuk A,
Lozak A, Jablczynska R, Fijatek Z, (2010) Acta Poloniae Pharmaceutica-
Drug Research67(6): 587 - 593. Nuevas-Paz L, Molina-Torres ], Prieto-
Gonzalez S (2005) Acta Farm Bonaerense 24(1): 89 - 90.

Differentiation Effects of Prenylflavanones and
SL52 Chalcones present in Hops in Neuronal Tissue
Cultures
Urmann C', Oberbauer E>, Aigner L2, Riepl H®
TInstitute of Resource and Energy Technology, Technische
Universitdt Miinchen, Schulgasse 16, 94315 Straubing,
Germany; “Institute of Molecular Regenerative Medicine,
Paracelsus Medical University, Strubergasse 21, 5020
Salzburg, Austria; Chair of Organic and Analytical
Chemistry, Weihenstephan-Triesdorf University of Applied
Sciences, Schulgasse 16, 94315 Straubing, Germany

Hops (Humulus lupulus L.) as medicinal plant is abundant in rare poly-
phenols. Besides so called bitter-acids important in brewing there are
chalcones like xanthohumol and flavanones. Particularly 8-prenylnarin-
genin, a flavanone is the most prominent prenylflavanone since it is
known as a very potent phytoestrogen [1]. Besides 6- or 8-prenylnarin-
genin, hop extracts yield a number of minor compounds related to each
other by ring closure reactions, e.g. 8-prenylnaringenin is formed from
desmethylxanthohumol, so are many more. The potency of hop flavo-
noids to induce at least growth arrest in leucemic cell cultures is nearly
equipotent and remarkable [2]. The question addressed in this work was
if this effect would be observed even in neuronal neoplastic cells types
since hop flavonoids may cross the blood brain barrier [3]. A commercial
extract is available enriched in rare prenylflavonoids and xanthohumol.
It is prepared mostly from a residue of the CO, extraction process by
solvent extraction. This material was used in a process of various chro-
matographic techniques to purify pairs of complementary chalcones and
flavanones with identical side chains. Xanthohumol and Isoxanthohu-
mol particularly represent such a pair to get some hint of a structure
activity relationship. Growth inhibitors frequently induce differentiation
in highly proliferating clones. Here some hop flavonoids appeared to be
distinghuished since they may have converted proliferation into differ-
entiation. Acknowledgement: Wissenschaftliche Station fiir Brauerei in
Miinchen e.V., Dr. Biendl Hallertauer Hopfenveredelungsgesellschaft m.b.H.
References: 1. Milligan SR et al. (2000)] Clin Endocrin Metab 85: 4912 -
4915. 2. Diller RA et al., (2007) Planta Med 73: 755 - 761. 3. Butterweck
V et al.,, (2007)] Pharm Pharmacol 59: 549 - 552.

Evaluation of total phenolics, flavonoids and
SL53 anti-inflammatory property of ethanolic extracts

of Paulownia tomentosa var. tomentosa bark

Si CL' Lu YY', Hu HY'

MTianjin Key Laboratory of Pulp and Paper, Tianjin

University of Science and Technology, Tianjin 300457, China;

2State Key Laboratory of Pulp and Paper Engineering, South

China University of Technology, Guangzhou 510640, China

Trees containing polyphenols and flavonoids have been reported to pos-
sess strong anti-inflammatory activity [1]. As one chain of our system-
atically screening the potential bioactivities of Paulownia tomentosa
(Thunb.) Steud. var. tomentosa (Scrophulariaceae), a medicinal hard-
wood grown native to China and widely used in folk remedies to treat
various diseases including inflammatory [2], in the present study, we
evaluated the anti-inflammatory property of P. tomentosa var. tomentosa
bark. The anti-inflammatory activity was investigated by evaluating the
inhibitory effect of ethanolic extracts of the tree’s bark against lipopoly-
saccharide (LPS)-induced nitric oxide (NO) production in murine macro-
phages cell line RAW264.7 [3]. Resveratrol, an excellent anti-inflamma-
tory agent, was used as a positive control. The amount of total phenolic
compounds (Approx. 180.8 mg/100g dry sample) and total flavonoids
(Approx. 39.6 mg/100 g dry sample) of P. tomentosa var. tomentosa bark
were also determined by Folin Ciocalteu reagent and aluminium chlor-
ide method, respectively. Results of the investigation revealed that etha-
nolic extracts of the P. tomentosa var. tomentosa bark possessed signifi-
cant ant-inflammatory activity. Also, the activity was found to be con-
centration dependent. This work will provide ample opportunities for
further investigation to develop high value added anti-inflammatory
products from P. tomentosa var. tomentosa. Keywords: total phenolics,
total flavonoids, anti-inflammatory property, Paulownia tomentosa var.
tomentosa, bark Acknowledgement: This work was financially sup-
ported by National Natural Science Foundation of China (NSFC, No.
31000279), Program for New Century Excellent Talents in University (NCET
2010) and Natural Science Foundation of Tianjin City (No. 09JCYBJC 15800).
References: 1. Pelzer LE et al. (1998) Farmaco 53: 421 - 424. 2. Si, CL et
al. (2009) Holzforschung 63: 440 -442. 3. Tewtrakul S et al. (2011)]
Ethnopharmacol 133: 63 - 66.
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The genus Blechnum has 13 common and well-distributed species in
Chile [1]. B. chilense plants have been used for various purposes [1,2].
Tetranychus urticae Koch is highly polyphagous species with 1094 host
plant species reported worldwide to date [3]. In this research, we report
a phytochemical analysis of B. chilense and its mite growth regulatory
effects. From the n-hexane fraction four phytoecdysones were isolated:
ecdysone, ponasterone, shidasterone and 2-deoxycrustecdysone. We
conducted a bioassay with T. urticae eggs placed on Phaseolus vulgaris
L. leaf discs previously treated and the development stage was recorded
every 24 hours during thirteen days. All treatments showed statistical
significant differences regard to Control in emerged and living adults.
The EtOAc fraction at 250 ppm and the n-hexane fraction at 250 ppm
and 100 ppm caused the greatest mortality of nymphs and almost the
total mortality of the low quantity of adults that emerged (Fig.1). Our
results shows that even low concentrations of 10 ppm in both fractions
affects the life cycle of T. urticae causing a significant decrease in its
population. Studies on the identification and physiological role of ecdys-
teroids in mites are minimal [4], especially in the order Prostigmata. Our
results suggest that early exposure of eggs and larvae to phytoecdysones
from B. chilense may interfere in the natural ecdysteroid metabolism in
T. urticae leading to the death of nymphs and adults. Our results suggest
too that the deaths could be caused by starvation due to the deterrent
effects of some phytoecdysones [5,6].
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Figure 1: Percentage of T. urticae individuals in every stage treated with
different fractions of B. chilense.

HB250: n-hexane fraction at 250 ppm, HB100: n-hexane fraction at 100
ppm, HB10: n-hexane fraction at 10 ppm, AB250: EtOAc fraction at 250
ppm, AB100: EtOAc fraction at 100 ppm, AB10: EtOAc fraction at 10
ppm.

Keywords: Blechnum chilense, phytoecdysones, Tetranychus urticae Ac-
knowledgement: Ministerio de Agricultura y Desarrollo Rural de Colom-
bia, Grupo de Investigaciones Agroindustriales (GRAIN) and Centro de In-
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Pontificia Bolivariana, Universidad de Antioquia, Ceniflores (Colombia),
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cién geografica. Hemisferio Sur, Buenos Aires, Argentina. 3. Migeon A,
Dorkeld F (2010) Spider Mites Web: a comprehensive database for the
Tetranychidae. http://www1.montpellier.inra.fr/CBGP/spmweb/notespe-
cies.php? id =872. (Last access: 5 April 2011). 4. Cabrera A, Donohue K,
Roe RM (2009)] Insect Physiol 55: 1079 - 1090. 5. Blackford MJP, Dinan L
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New rare atropisomers: structure elucidation,
absolute configuration and antimicrobial activity
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SL55

Fungi are very known to produce polyketides, which are structurally a
very diverse family of natural products with interesting biological activ-
ities and pharmacological properties. We report in this study the che-
mical investigation of two endophytic fungi, Stemphylium globuliferum
and Talaromyces wortmanii. Several rare new atropisomers were isolated
and identified, including homo- and heterodimeric bisanthraquinones.
The structure of isolated compounds were determined on the basis of
one- and two-dimensional NMR spectroscopy and mass spectrometry.
The absolute stereochemistry of the new compounds was established by
means of TDDFT ECD calculations. Furthermore, the isolated compounds
exhibited antibacterial activity against multi drug resistant strains of
Staphylococcus aureus, Streptococcus pneumoniae, Enterococcus faecium
and Enterococcus cloacae. In addition, the anti-fungal activity of the iso-
lated compounds was measured against drug resistant strains of Asper-
gillus fumigatus, Aspergillus faecalis, Candida albicans and Candida krusei.
Interestingly, among the compounds isolated, only the new altersolanol
N, tetrahydroaltersolanol B and altersolanol C were active against HV2
and HV8 human viruses. Keywords: Endophytes, Atropisomers, Spectro-
scopy, CD calculation, Antimicrobial activity

Advances of Infrared Spectroscopic Imaging and
Mapping Technologies of Plant Material

Huck CW, Pallua ], Pezzei C, Huck Pezzei VA, Bittner L,
Schonbichler S, Bonn GK

Institute of Analytical Chemistry and Radiochemistry,
Leopold-Franzens University, Innrain 52a, 6020 Innsbruck,
Austria

Fourier Transform Infrared (FTIR) spectroscopic imaging and mapping
techniques have become essential tools for the detection and character-
ization of the molecular components of biological tissues [1]. These
modern analytical techniques enable high-resolution molecular imaging
of complex botanical samples [2]. Imaging and mapping are based on
the absorption of IR radiations by vibrational transitions in covalent
bonds and their major advantage is the acquisition of local molecular
expression profiles, while maintaining the topographic integrity of the
tissue by avoiding time-consuming extraction, purification and separa-
tion steps. All IR related information is recorded in a so called “hyper-
spectral cube” from which any ingredient relevant information can be
selectively extracted with a resolution of 4 um and transformed into an
image as depicted for e.g. Urtica dioica in Figure 1. These new techni-
ques enable global analysis of biological samples with highest spatial
resolution and provide unique chemical-morphological information
about the tissue status. With these non-destructive examination meth-
ods it is possible to get qualitative and quantitative information of het-
erogeneous samples. In this presentation recent applications of infrared
spectroscopic imaging and mapping technologies of plant material are
introduced and discussed. Keywords: Phytomics, tissue, instrumenta-
tion, data processing, transmission, reflection, hyper spectral imaging
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Figure 1: Model of hyperspectral cube
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Dipterocarpus verrucosus Foxw. ex Slooten, known as “keruing merah” by
the local is a species of tree in the family Dipterocarpaceae (Symington,
1974). The stem bark was collected from Jengka, Pahang, Malaysia and
extracted in acetone and methanol. The phytochemical investigation of
this plant led to the isolation of three types of resveratrol compound,
laevifonol (dimer), a~viniferin (trimer) and vaticanol B (tetramer). The
compound structure was determined by NMR spectra and also in com-
parison with the previously reported data. Biological activities of the
compounds were evaluated against six strains of bacteria; Pseudomonas
aeruginosa, Klebsiella pneunomonia, Salmonella paratyphi, Bacillus subti-
lis, Stapylococcus aureus and E.coli by disc diffusion method (Barry at el.,
1994) while antioxidant were evaluated by DPPH (Blois, 1958), TPC (Ve-
lioglu et al., 1999), FTC (Osawa and Namiki 1981 and TBA (Kikuzaki and
Nakatani 1993). The DPPH radical scavenger test showed that tetramer
gave better result (36.6%) as compared to the dimer and trimer. TPC
evaluations showed that the tetramer and dimer contain the same
amount of phenolics which is 616.15 mg/g of GAEs while trimer dis-
played lower amount of 340 mg/g of GAEs. FTC and TBA methode re-
vealed that the trimer showed better inhibition among the others with
the value of 77.77 and 86.47 % each. Antibacterial activity, trimer resver-
atrol with concentration of 50 mg/ml showed to be the most active with
inhibition toward Stapylococcus aureus (8.8 mm), Pseudomonas aerugi-
nosa (8.5 mm) and E.coli (17 mm). These biological data suggested that
no regular pattern is observed between molecular size and biological
properties. Keywords: Dipterocarpus verrucosus, Dipterocarpaceae, oli-
gostilbenoid, antibacterial, antioxidant Acknowledgement: We wish to
thank to Ministry of Higher Education Malaysia for financial support via
FRGS grant 600-RMI/ST/FRGS 5/3/Fst(3/2008) and for Phd study leave as
well as UiTM for all the support References: Barry AL, Coyle MB et al.
(1979)] Clinical Microbiol 10: 885 - 889. 2-Blois MS (1958) Nature 181:
1199 - 1200. 3-Symington CF (1974) Foresters’ Manual of Dipterocarps.
University Malaya Publication, Kuala Lumpur, pp. 1 - 356. 4-Velioglu YS,
Mazza G, Gao L, Oomah BD, (1998)] Agric Food Chem 46: 4113 - 4117. 5-
Osawa T & Namiki M (1981) Agric Biol Chem 45(3): 735 - 739. 6-Kiku-
zaki H, Nakatani N, (1993)] Food Sci 58: 1407 - 1410.

Study on antibacterial and antioxidant activities
against dimer, trimer and tetramer resveratrol
from Malaysian’s Dipterocarpus verrucosus

Wan Mohd Zain WZ, Ahmat N

Faculty of Applied Sciences, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, Malaysia
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Potent inhibitory effects of anthraquinone
compounds from Morinda officinalis on in vitro
osteoclastic bone resorption

Qin L, Bao L, Zhang Q

Department of Pharmacognosy, School of Pharmacy, Second
Military Medical University, Shanghai, China

SL58

The root of Morinda officinalis F.C.How has been shown to exert protec-
tive effects against bone loss in sciatic neurectomy and ovariectomy rats
[1-3], and anthraquinones from this plant may contribute to this activ-
ity [4]. In the present study, we investigated the effects of 1, 3, 8-trihy-
droxy-2-methoxy-anthraquinone (1), 2-hydroxy-1-methoxy-anthraqui-
none (2), and rubiadin (3) from the plant the in vitro bone resorbing
activity and mechanism. In the coculture system of osteoblast and bone
marrow cells, the compound 1, 2 and 3 decreased the formation of bone
resorption pit, the number of multinucleated osteoclasts, tartrate resis-
tant acid phosphates and cathepsin K activity of osteoclasts within the
dose range of 0.1~10 umol/L (P< 0.01). Further, the compound 1, 2 and
3 at concentration of 1 umol/L improved the ratio of mRNA and protein
expression of OPG and RANKL in osteoblasts (P< 0.01 for compound 1
and 2; P<0.001 for compound 3). In osteoclasts induced from bone
marrow cells with MCSF and RANKL, the compound 1, 2 and 3 at con-
centration of 1umol/L enhanced the apoptosis of osteoclast (P< 0.01),
disturbed the JNK and NF-xB signal pathway (P< 0.01), reduced the
expression of calcitonin receptor (P< 0.05 for compound 1; P< 0.01 for
compound 2 and 3) and carbonic anhydrase II (P < 0.05 for compound 1
and 3; P< 0.01 for compound 2). Therefore, the findings of the present
study demonstrate that anthraquinones from Morinda officinalis is an
inhibitor of bone resorption, and potentially explaining some of reported
inhibitory effects on bone loss. Keywords: Morinda officinalis, anthra-
quinone, osteoclast, bone resorption, apoptosis Acknowledgement:
This study was supported by the National Natural Science Foundation of
China (NO. 90709023) References: [1] Wang MY, West B], Jensen CJ,
Nowichi D, Su C, Palu A, Anderson G. (2002) Acta Pharmacol Sin 23:
1127 -41. [2] Li N, Qin LP, Han T, Wu YB, Zhang QY, Zhang H (2009)
Molecules 14: 2049 - 61. [3] Seo B, Ku SK, Cha EM, Park JH, Kim JD, Choi
HY, Lee, HS 2005 Phytother Res 19: 231 - 8. [4] Wu YB, Zheng CJ, Qin LP,
Sun LN, Han T, Jiao L, Zhang QY, Wu JZ (2009) Molecules 14: 573 - 83.
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Inhibitory Effects of Indonesian Lemon Pepper
Fruit Extract (Zanthoxylum acanthopodium DC.)
on The Expression of Inflammatory Biomarkers in
Lipopolysaccharide-induced Macrophages In
Vitro

Yanti Y, Pramudito TE, Nuriasari N, Juliana K

Faculty of Biotechnology, Atma Jaya Catholic University,
Jakarta 12930, Indonesia

Gastrointestinal inflammation caused by pathogen infection may lead to
the overexpression of pro-inflammatory proteins and cytokines in im-
mune system. Lemon pepper fruits (Zanthoxylum acanthopodium DC.;
Rutaceae) have been used as a traditional source against stomach ache
by Batak people in North Sumatera province, Indonesia. However, its
scientific evidence for treatment of inflammatory disorders has not been
reported. Here, we investigated the inhibitory effects of lemon pepper
fruit extract (LPFE) against inflammatory biomarkers by conducting cell
culture experiments in vitro. The fruits of lemon pepper were dried and
extracted twice in 70% ethanol, followed by evaporation and freeze-
drying. The concentrated extract was further tested for its potential
inhibition on the protein and gene expression of several inflammatory
biomarkers, i.e. tumor necrosis factor (TNF)-o, interleukin (IL)-6, indu-
cible nitric oxyde synthase (iNOS), cyclooxygenase (COX)-2, and matrix
metalloproteinase (MMP)-9, in lipopolysaccharide (LPS)-induced macro-
phages by performing Western blot, gelatin zymography, and reverse
transcription-polymerase chain reaction (RT-PCR). LPFE (1-10pug/ml)
and LPS (2 ug/ml) had no cytotoxicity effects on macrophages. LPFE dose
dependently decreased the expression of TNF-o. and COX-2 proteins, and
MMP-9 activity in macrophages treated with LPS. At the gene level, LPFE
were effectively found to block the mRNA expression of TNF-c, IL-6,
iNOS, COX-2, and MMP-9 in the cell system. Our results suggest that
LPFE significantly inhibits selected inflammatory biomarkers at the pro-
tein and gene levels in LPS-induced macrophages. Further in vivo study
using animal models is still needed to determine the exact anti-inflam-
matory potential of LPFE. Keywords: lemon pepper fruit, anti-inflam-
matory activity, Zanthoxylum acanthopodium, lipopolysaccharide,
macrophages Acknowledgement: This work was funded by the 2010
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Histomorphometric analysis of bone marrow
SL60 constituents in ovariectomized Cimicifuga

racemosa (L.) Nutt. (CR) treated animals

Seidlova Wuttke D, Wuttke W

University Medical Center Géttingen, Robert-Koch-Str. 40,

D-37075 Géttingen, Germany

Following ovariectomy (ovx) rats lose trabecular bone and hematopoie-
tic tissue whereas the amount of fat tissue increases. These fat cells
secrete cytotoxic cytokines which cause local inflammation in the bone
marrow which augments development of osteoporosis. Whether this
can be prevented by estradiol-17 (E2) or CR BNO 1055 was tested. Rats
(3 months old) were ovx and fed with E2 (0.156 mg/animal/day, positive
controls) or with CR BNO 1055 (8.22 mg/animal/day) which was shown
in previous experiments to prevent osteoporosis. The surface of trabe-
cles and their 3-dimensional structure was determined histomorphome-
trically. In addition, the amount of fat tissue was quantified. The trabe-
cular surface and the 3-dimensional integrity of the trabecular appara-
tus in the metaphysis of the tibia was severely disturbed following ovx
and this was almost totally prevented by E2 and CR BNO 1055. In addi-
tion ovx animals had high fat load in the bone marrow which was
largely prevented by E2 and the BNO 1055 extract. These results indicate
that the high amount of fat tissue in the bone marrow correlates with
decreased trabecular integrity. This can be largely prevented by E2 and
by compounds present in CR BNO 1055. Hence, E2 and CR BNO 1055
(which is devoid of estrogenic compounds) protect against the develop-
ment of osteoporosis in part by decreasing the bone marrow fat load.
Keywords: Cimicifuga racemosa, osteoarthritis, osteoporosis Acknowl-
edgement: This work was funded by the Bayerische Forschungsstiftung
AZ-838 - 08, Germany.

Economically Motivated Adulteration of

SL61 Botanical Raw Materials, Herbal Extracts, and
Essential Oils in the Global Marketplace
Blumenthal M

American Botanical Council, P.O. Box 144345 Austin, TX
78714 - 4345, USA

The trade of botanical ingredients for the production of herbal drugs and
phytomedicines, dietary supplements, and natural cosmetics is global,
with supply and quality issues in one geographical region affecting other
areas. Chemical complexity of botanicals requires added quality control
diligence for raw material suppliers and manufacturers. In recent years
there have been numerous cases of accidental misidentification of bota-
nical materials due to nomenclatural confusion, lack of adequate quality
control measures, etc. Also, there have been persistent cases of inadver-
tent contamination with heavy metals, agricultural chemicals, excessive
microbial load, excessive solvent levels in extracts, etc. But there is also
the disturbing trend of intentional adulteration - economically moti-
vated adulteration (EMA) - as well as the “spiking” of extracts with
undisclosed lower-quality and lower-cost ingredients. This includes the
spurious and illegal addition of active pharmaceutical ingredients (con-
ventional pharmaceutical drugs), e.g., sildenafil in dietary supplement
products for erectile dysfunction and sibutramine in weight-loss pro-
ducts. This presentation reviews many of these quality control chal-
lenges and notable cases of safety concerns and economic fraud created
by them as is being compiled American Botanical Council and the Amer-
ican Herbal Pharmacopoeia from information supplied by botanical in-
gredient suppliers, manufacturers, and laboratories in the United States
and in other countries.

The antimicrobial activity of honey in relation to

SL62 the composition of pollen (Bosnia-Herzegovina,
W. Balkan)
Redzic S', Kurtagic H? Prazina N', Tuka M?, Avdagic T'
TDepartment of Biology of the Faculty of Science University,
33 -35 Zmaja od Bosne St., 71 000 Sarajevo, Bosnia and
Herzegovina; “Federal Institute of Agriculture, Sarajevo,
Bosnia and Herzegovina; 3Private Pharmaceutical
institution “Apoteka VITA”, Kiseljak, Bosnia and
Herzegovina

Honey has significant antimicrobial activity (AMA)[1, 2]. As the quality
of honey depends on the composition of pollen, and it can expect a
different AMA. Honey samples were collected from 12 different loca-
tions in the continental part of Bosnia. Honey samples were taken at
the end of the season (September - October 2006.). Microscopic pre-
parations were made for the standard method of pollen analysis. For
every sample 300 pollen grains were counted. Each pollen grain has
been determined. Antimicrobial activity was tested by diffusion method
at Muller-Hilton agar. For that clinical isolates of Staphylococcus aureus,
Escherichia coli and Pseudomonas sp. were used. On the edge of prepared
pools from strains of microorganisms placed 200 ul prepared honey. All
12 samples of honey caused high inhibition zone for Staphylococcus
aureus (11 -21 mm), eight samples of honey caused growth inhibition
of Escherichia coli (11-13 mm) and three samples of honey caused a
zone of inhibition at Pseudomonas sp. (12 mm). The highest antimicro-
bial activity has poly-floral mountain honey dominated by pollen of the
following species: Trifolium repens L. (17%), Taraxacum officinale
FH.Wigg. (13%), Filipendula vulgaris Hill (13%), Centaurea jacea L.
(11%), Trifolium pratense L. (19%), Plantago lanceolata L. (9.5%), Lotus
corniculatus L. (9%), Origanum vulgare L. (5%), Erica carnea L. (5%) and
others (total 15 plant species). The greatest effect on Pseudomonas sp.
causes honey dominated of Lotus corniculatus (23%). Tested honey
shows no effect of the bacterium Salmonella enteritidis and Candida
albicans. Most of these plants are honey and medicinal plants and edible
plants [3, 4]. Keywords: Honey plants, Biodiversity of plants, pathogenic
bacteria, Taraxacum, Trifolium References: 1.Ulusoy E et al. (2010)]
Food Biochem 34 (Suppl.1): 321 -335. 2. Bogdanov S et al.(2008)] Am
Coll Nutr 27: 677 - 689. 3. Redzic SS (2007) Coll Antropol 31: 869 - 890.
4, Redzic SJ (2006) Ecol Food & Nutr 45(3):189 - 232.

Immunostimulatory and protective effects of

SL63 Aloe vera components against coccidiosis in
broilers
Akhtar M', Hai A, Muhammad F?, Awais MM, Anwar MI'
TDepartment of Parasitology, University of Agriculture,
Faisalabad, Pakistan; “Department of Physiology and
Pharmacology, University of Agriculture, Faisalabad,
Pakistan

Present study reports immunostimulatory effect of Aloe vera L. extracts
in chickens and their protection against coccidiosis. Study was divided
into two experiments. Experiment-I was conducted for evaluation of
immunostimulatory activity of Aloe vera extracts and experiment-II for
protective efficacy against coccidiosis. Results of experiment-I revealed
significantly higher (P < 0.05) lymphoproliferative responses in chickens
administered with ethanolic extract as compared to chickens adminis-
tered aqueous extract and control group. Microplate haemagglutination
assay for humoral response on day 7th and 14th post primary and sec-
ondary injections of sheep red blood cells (SRBC) revealed significantly
higher (P< 0.05) anti SRBC antibody (total Ig, IgG and IgM) titers in
experimental groups as compared to control; although both the Aloe
vera extracts showed no significant effects on the development of lym-
phoid organs. Results of experiment-II revealed maximum percent pro-
tection (60%) in chickens administered with aqueous extract as com-
pared to ethanolic extract administered chickens (45%). Mean oocysts
per gram of droppings in control group was significantly higher
(P< 0.05) as compared to chickens in both experimental groups. Chick-
ens administered with aqueous extract (40%) showed severe lesions
(3.0-4.0); whereas 55 and 75 percent severe lesions were recorded in
ethanolic extract administered and control chickens, respectively. Daily
weight gains from day 3 rd-12th post-challenge were significantly high-
er (P< 0.05) in chickens administered with aqueous extract as compared
to those administered with ethanolic extract and control. It was con-
cluded that Aloe vera may be potential and valuable candidate to stimu-
late the immune responses and can be used successfully in immunosup-
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pressive diseases like coccidiosis. Keywords: Aloe vera, chickens, immu-
nostimulation, coccidiosis

Effects of nutrient media strength on cardiotonic
SL64 glycoside accumulation in Digitalis lamarckii lvan,
an endemic medicinal species
Sahin G, Verma SK, Giirel E

Department of Biology, Faculty of Science and Letters, Abant
Izzet Baysal University, Bolu, Turkey

The effects of different strengths of Murashige and Skoog (MS) (1) med-
ium on cardiotonic glycoside accumulation in Digitalis lamarckii Ivan
were investigated. D. lamarckii, commonly known as dwarf foxglove
(yiikstikotu in Turkish), is an Turkish endemic medicinal plant and be-
longs to the family of Plantaginaceae. The Digitalis species are biennial
or perennial herbs containing important cardioactive compounds (gly-
cosides) that are used to treat heart problems. D. lamarckii has been
marked as vulnerable (VU) in the Red Data Book of Turkish Plants (2).
Contents of five different cardenolides (namely, digoxigenin, gitoxigenin,
lanatoside C, digoxin and digitoxin) in the callus developed from hypo-
cotyl explants, which were cultured for 10 days on different strengths of
MS media supplemented with %3 sucrose, 0.5 ppm TDZ and 0.25 ppm
IAA, were determined by HPLC. Three different strenghts of MS media
were tested; quarter-, half- and full-strength. Of the five cardenolides,
only lanatoside C could be detected in the callus cultured on all medium
strenghts. The highest concentration of lanatoside C was observed on
half-strength MS medium (690 ug/g dry weight, dw), while the callus
cultured on full- and quarter-strength media producing 231 and 332 ug/
g dw lanatoside C, respectively. In conclusion, the protocol described
here is expected to have an important contribution to the future efforts
for a large scale production of cardenolides in Digitalis species. Key-
words: Cardenolide accumulation, Digitalis lamarckii, medium strength,
Murashige and Skoog basal medium References: 1. Murashige T, Skoog F
(1962) Physiol Plantarum 15: 473; 2.Ekim T., Koyuncu M., Vural M.,
Duman H., Aytag Z., Adigiizel N (2000) Tiirkiye Bitkileri Kirmizi Kitabu.
University Press, Ankara, Turkey

A Phase IIA and IIB clinical trial of a quantified
extract of Nauclea pobeguinii stem bark against
SL65 - ‘ -
uncomplicated falciparum malaria
Pieters L', Mesia K?, Tona %, Mampunza M°,
Ntamabyaliro N?, Muanda T?, Muyembe T, Cimanga K,
Totté J', Mets T?, Vlietinck A’
Laboratory of Pharmacognosy and Pharmaceutical
Analysis, Department of Pharmaceutical Sciences, University
of Antwerp, Belgium; ?Faculty of Pharmaceutical Sciences,
University of Kinshasa, DR Congo; 3Faculty of Medicine,
University of Kinshasa, DR Congo; *Faculty of Medicine and
Pharmacy, Free University of Brussels (VUB), Belgium

In a clinical study of type IIA, the quantified 80% ethanol extract from
the stem bark of Nauclea pobeguinii (Pobég.) E.M.A. Petit containing 5.6%
strictosamide appeared to be effective in the treatment of uncompli-
cated falciparum malaria when taken for seven days, at a dose regimen
of two 500 mg capsules three times daily for 3 days, followed by one
500 mg capsule three times daily for four days. No serious side effects
were noted. The Phase IIA clinical trial was carried out according to the
WHO 14 days test (WHO 2003) and the results revealed that all eleven
patients were completely cleared of parasitaemia and fever on days 3, 7
and 14, except for one patient. In a Phase IIB study designed as a single
blind prospective trial in 65 patients with proven P. falciparum malaria,
the efficacy and safety of the extract was compared with an artesunate-
amodiaquine (AS + AQ) combination as the second arm. Evaluated on
the evidence of fever clearance, disappearance of parasitaemia and other
symptoms and adequate clinical and parasitological responses (ACPR),
according to the WHO criteria (WHO 2003), both treatments were effec-
tive in the treatment of uncomplicated malaria. AS + AQ appeared to be
slightly more effective while the extract was better tolerated. All these
results suggest that the quantified 80% ethanol extract from the stem
bark of Nauclea pobeguinii should be considered as a candidate for a
clinical trial Phase IIl. Keywords: Nauclea pobeguinii, quantified extract,
clinical trial IIA, clinical trial I1IB, malaria

The Cimicifuga racemosa (L.) Nutt. (CR) extract
SL66 BNO 1055 and thereof purified 2 fractions have

cartilage protective effects and prevent

accumulation of fat tissue in ovariectomized

(ovx) rats

Wuttke W, Seidlova Wuttke D

University Medical Center Géttingen, Robert-Koch-Str. 40,

D-37075 Géttingen, Germany

Estrogens exert beneficial effects in the bone, joint cartilage and prevent
obesity. Their use however, bares several risks. Therefore, a search for
non-estrogenic alternatives is going on. We showed previously that CR
BNO 1055 has bone protective effects. Whether cartilage tissue is also
protected and whether this can be attributed to less obesity was not yet
studied and was a scope of the present experiments. Rats were treated
orally over a period of 4 weeks with CR BNO 1055 and 2 thereof purified
fractions (S and R) and estradiol (E2) fed animals served as additional
controls. The thickness of the knee joint cartilage layer as well as the
size of the Hoffa's fat pad (a fat pad within the knee joint) was deter-
mined histomorphometrically. Thickness of the knee joint cartilage was
lowest in the ovx, highest in E2 and at intermediate values in the CR and
S treated animals. The size of Hoffa’sch fat pad was smallest in E2 and
largest in ovx animals and an intermediate size was determined for the
CR and S treated animals. It is concluded that E2, CR BNO 1055 and S
have chondroprotective effects which correlate with the size of Hoffa’s
fat pad. The adipocytes in this fat pad are known to secrete cytotoxic
cytokines. Therefore, the lower size of the fat pad in E2 and CR treated
animals may have resulted in less cytokine production with less chon-
drotoxic effects. Keywords: Cimicifuga racemosa, cartilage, fat tissue
Acknowledgement: This work was funded by the Bayerische Forschungs-
stiftung AZ-838 - 08, Germany.

Caribenolide revisited. Reisolation of

SL67 caribenolide-I together with new congeners
Kumagai K, Akakabe M?, Minamida M?, Nishisaka T',
Tsuda M°, Konishi Y?, Tsuda M?, Tominaga A*
TScience Research Center, Kochi University, Kochi, Japan;
2Department of Applied Science, Kochi University, Kochi,
Japan; 3Center for Advanced Marine Core Research, Kochi
University, Kochi, Japan; “Graduate School of Medicine,
Kochi University, Kochi, Japan

Caribenolide-I [1] was originally discovered from the cell extract of a
free-swimming Caribbean dinoflagellate Amphidinium gibbosum by Shi-
mizu and coworkers. The structure was interpreted to be a 26-mem-
bered macrolide containing a 6-membered hemiacetal ring, a tetrahy-
drofuran ring, an epoxide, a ketone carbonyl, four C; branches, and five
hydroxyl groups. On the other hand, Kobayashi et al. reported the isola-
tion of amphidinolide N [2] isolated from a symbiotic dinoflagellate
Amphidinium species earlier than the report of caribenolide-I. The struc-
ture of amphidinolide N was elucidated to be the ring-opening form at
the C-21-C-24 tetrahydrofuran ring for caribenolide-I. Caribenolide-I
was reported to exhibit strong cytotoxic activity against tumor cell lines
and in vivo antitumor activity. Amphidinolide N also showed extremely
potent cytotoxic activity. Caribenolide-I as well as amphidinolide N
would therefore also appear to be a promising anticancer therapeutic
lead. Nevertheless, the scarcity of materials has prevented more detailed
studies. Because stereochemistries of caribeolide-I and amphidinolide N
have not determined yet, it is difficult to supply the sample by synthesis.
In our investigation for anticancer drug leads from the Amphidinium
dinoflagellates, we have isolated caribenolide-I together a three new
caribenolide-I congeners from two benthic Amphidinium strains col-
lected off Iriomote Island, Japan. In this symposium, we will discuss
the isolation of these four compounds, structural relationship between
caribenolide-I and amphidinolide N, and structure elucidation of three
new compounds. References: 1. Bauer I, Maranda Y, Young K A, Shimizu
Y, Fairchild C, Cornell L, MacBeth ], Huang S (1995)] Org Chem 60:
1084 - 1086. 2. Ishibashi M, Yamaguchi N, Sasaki T, Kobayashi ] (1994)]
Chem Soc, Chem Commun,1445 - 1446.
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Artemisia annua: a New Medicinal Plant in the
Egyptian Cultivation as a source for Artemisinin
Omer EA, Elgindy AG, Hindawy SF, Ezz Eldin AA

National Research Centre, Dokki, Giza, Egypt

SL68

This study aimed to introduce Artemisia annua L. plant to the Egyptian
cultivation and to achieve the technological package for its production
under Egyptian conditions. The seeds were introduced from Germany
and propagated. Several experiments were carried out during two suc-
cessive seasons in two different locations (clay loamy soil and sandy
loam soil). The first experiment aimed to study the effect seasonal var-
iation on growth, yield, essential oil and chemical composition using
organic farming system under the Egyptian conditions. The essential
oil content and essential oil yield of A. annua significantly increased
with increasing plant age to reach their maximum values after 180 days
from transplanting. The second experiment was carried out in loamy
clay soil to study the effect of the mineral fertilization on the growth,
yield and the active constituents of A. annua. The highest value of arte-
misinin was obtained from plants treated with 75 kg N/fed + 50 kg K/fed.
The third experiment was carried out in loamy clay soil to study the
effect of organic fertilizer and/or biofertilizer on the growth and active
constituents of A. annua. The highest yield of Artemisinin was obtained
from plants treated with 30 m? compost/fed. without biofertilizer fol-
lowed by the application of 30m® compost/fed. with biofertilizer. The
fourth experiment was carried out to study the effect of soil type on the
growth and active constituents of A. annua. Plants grown in sandy soil
gave a positive increase in the essential oil yield and artemisinin content
and yield. Feddan = 4200 m?

Production and use of Artemisia annua (sweet
wormwood) against bacterial diseases in poultry
stocks and its effect on food quality

Fretté XC', Engberg RM?, Kjar A3, Ivarsen E’,

Christensen KB, Grevsen K>, Bejerholm C*, Jensen M>,
Christensen LP!

Unstitute of Chemical Engineering, Biotechnology and
Environmental Technology, University of Southern Denmark,
Niels Bohrs Allé 1, 5230 Odense, Denmark; “Department of
Animal Health and Bioscience, Aarhus University, Blichers
Allé 20, P.0.Box 50, 8830 Tjele, Denmark; >Department of
Horticulture, Aarhus University, Kirstinebjergvej 10, 5792
Aarslev, Denmark; “Danish Meat Research Institute, Danish
Technological Institute, Maglegaardsvej 2, 4000 Roskilde,
Denmark

Necrotic entiritis (NE) in broilers is caused by Clostridium perfringens
type A (CP) resulting in severe production losses and mortality. Present
preventive treatments include the dietary addition of ionophores which
may be banned in the EU before long. The plant Artemisia annua L. (AA)
produces antimicrobial essential oil components (EOCs) [1] that could
substitute the use of these antibiotics in poultry production. A first
study focused on improving the production of bioactive EOCs in AA by
applying physical and chemical stresses during cultivation. Jasmonic
acid induced a significant increase in the content of EOCs such as ger-
macrene D and y-elemene [2]. Extracts of AA aerial parts were tested for
antimicrobial activity in overnight cultures of CP strains isolated from
diseased broilers. The hexane extract containing EOCs showed the stron-
gest inhibition (MIC =170 ppm) confirming the potential use of AA EOCs
as antimicrobial agents. This extract was incorporated in the diet of
broilers applying a NE disease model. The treatment reduced the popu-
lation of CP and the severity of the associated small intestinal lesions
(p< 0.05). Furthermore, CP infected broilers fed the diet supplemented
with AA hexane extract gained more weight than the control animals
(p< 0.05). Healthy broilers were fed diets supplemented with dried AA
material to ascertain that the palatability of the meat is not affected.
Breast filets evaluated by a descriptive sensory analysis did not show
any effect of the treatment on meat flavour/taste nor texture or appear-
ance. Hence, AA extracts show promising results as antimicrobial addi-
tives in poultry diets. Keywords: Artemisia annua, necrotic enteritis,
Clostridium perfringens, essential oil components, sensory analysis Re-
ferences: 1. Si W et al. (2009)] App Microb 106: 213 - 220 2. Ivarsen E et
al. (2010) Phcog Mag 6(22 Suppl.): 126

Conventional, stealth and transferrin-conjugated
liposomes for artemisinin delivery to cancer cells
Righeschi C', Isacchi B, Bergonzi M, Coronnello M?,
Vannucchi M?, Bilia A!

"Department of Pharmaceutical Sciences, University of
Florence, Via Ugo Schiff 6, 50019, Sesto Fiorentino (FI),
Firenze, Italy; 2Department of Preclinical and Clinical
Pharmacology, University of Florence, Viale Pieraccini 6,
50139, Firenze, Italy; >Department of Anatomy, Histology
and Forensic Medicine, Section of Histology, University of
Florence, Viale Pieraccini 6, 50139, Firenze, Italy.

Artemisinin is a sesquiterpene lactone isolated from Artemisia annua
having an unusual endoperoxyl moiety which is essential for the activity
when activated by iron [1]. In addition to its well established antimalar-
ial properties artemisinin has potent anticancer activities in a variety of
human cancer cell types [2]. The cytotoxic effect of artemisinin is spe-
cific to cancer cells because transferrin-receptors are highly expressed
on the surfaces of tumour cells and iron content is higher than in normal
cells [3]. The aim of our work was to develop conventional and stealth
liposomes for passive targeting and transferrin-conjugated liposomes
for active targeting loaded with artemisinin. Multilamellar vesicles were
prepared according to the film hydratation method; in order to reduce
the dimensions of the vesicles, an high pressure homogenizer Emulsiflex
C3® was used. Conventional, stealth and targeted liposomes were fully
characterized by particle size, zeta potential, Pdl, drug entrapment effi-
ciency and transmission electron microscopy. Coupling of transferrin to
the targeted liposomes was obtained by amide bound between Tf and
lipid linker and the average amount of transferrin conjugated to the
liposome was quantified with bicinchonic acid (BCA). A preliminary
study about the cellular uptake of conventional liposomes loaded with
fluorescein sodium salt has been performed in K562 cells using flow
cytometry analysis and fluorescence microscopy; the highest internali-
zation of fluorescein sodium salt loaded liposomes was after 60 minutes
of exposure. References: 1. Nakase I et al. (2008) Int ] Pharm 354: 28 -
33. 2. Firestone GL et al. (2009) Expert Rev Mol Med 11: e32. 3. Efferth T
et al. (2004) Free Radic Biol Med 37: 998 - 1009.

SL71

Biological and chemical study of two Indonesian
marine endophytic fungi

Tarman K7, Palm GJ?, Wende K>, Lindequist U
TDepartment of Aquatic Product Technology, Bogor
Agricultural University, JI. Agathis 1, 16680 Bogor, Indonesia;
2Institute of Biochemistry, Greifswald University, Felix-
Hausdorff-Strasse 4, 17489 Greifswald, Germany; 3Institute
of Pharmacy, Greifswald University, Friedrich-Ludwig-Jahn-
Strasse 17, 17489 Greifswald, Germany

In the search for biologically active natural products from Indonesian
marine sources two strains of marine endophytic fungi could be isolated
from the marine red alga Kappaphycus alvarezii. One strain (KT 30) could
be identified as Xylaria psidii, the other one (KT 31) remains sterile and
could not be identified till now. Ethylacetate extracts from the culture
medium displayed considerable cytotoxic activity against a urinary
bladder carcinoma cell line with ICso values of 4 and 1.5 ug/ml, respec-
tively. Both strains were also obviously active to inhibit the growth of
fish and human pathogenic microorganisms. Most remarkable is the
strong antimicrobial activity of ethylacetate extracts against the gram-
negative bacteria Pseudomonas aeruginosa, Escherichia coli, Vibrio angu-
illarum and Aeromonas salmonicida. A new cyanomethoxy benzoic acid
derivative was isolated from X. psidii KT30 and a new quinone derivative
from the algicolous fungus KT31. Besides, cytochalasin B was detected
for the first time in X. psidii. Keywords: Indonesian marine fungi, algi-
colous, antifungal, cytotoxic Acknowledgement: We thank PD Dr. Marc
Stadler (InterMedDiscovery, Dortmund, Germany) for identification of the
Xylaria species.
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Proanthocyanidins, History, Structure,
SL72 Occurrence and Biological Activity
Shahat AA
National Research Centre, Giza, Egypt

Proanthocyanidins (PCs) are some of the most abundant polyphenolic
substances in the plant kingdom. OPCs are an integral part of the human
diet, found in high concentrations in fruits such as apples, pear, tea,
hawthorn, grapes, and in chocolate. Due to potent antioxidant activity,
PCs have been the subject of recent research, demonstrating anticarci-
nogenic, anti-inflammatory, antimicrobial, and vasodilatory properties,
making them a potentially valuable therapeutic tool for the treatment of
a variety of conditions. PCs are present in plants as complex mixtures of
polymers with an average degree of polymerization between 4 and 11,
usually in association with their composing flavan-3-ols. Structural di-
versity is possible by variation in hydroxylation pattern, stereochemistry
at the three chiral centers, and the location and type of interflavan
linkage. The most frequent basic units of proanthocyanidins are deriva-
tives of flavan-3-ols: (+)-catechin, (-)-epicatechin, (+)-gallocatechin, (-)-
epigallocatechin (EGC) and (-)-epigallocatehin gallate (EGCG). PCs, natu-
rally occurring antioxidants widely available in fruits, vegetables, nuts,
seeds, flowers and bark, have been reported to possess a broad spectrum
of biological, pharmacological and therapeutic activities against free
radicals and oxidative stress. Epicatechin, dimeric procyanidin B2 and
B5, proanthocyanidin A2 and trimeric procyanidin C1 of Crataegus sinai-
ca Boiss. and/or Adansonia digitata L. display potent antioxidant antiviral
properties in vitro. References: 1. De Bruyne T, et al. (1999) Biochem
Syst Ecol 27: 445. 2. Shahat FM, et al. (1996) Planta Med 62(1): 10 - 13.
3. Shahat A et al. (2002) Planta Med 68: 539 - 541. 4. Shahat A, Ahmed
H, Hassan R, Hussein A (2008) Asian Pacific Journal of Tropical Medicine
(Asian Pac ] Trop Med) 1(3): 55-59

Structures, absolute configurations and bioogical

SL73 activities of new unusual metabolites from
sponge-associated Aspergillus sp
Aly AH', Zhou Y', Wray VZ, Lin W2, Schulz B*, Kurtan T?,
Proksch P!
TInstitut fiir Pharmazeutische Biologie und Biotechnologie,
Heinrich-Heine-Universitdt Diisseldorf, Universitdtsstrasse
1, 40225 Diisseldorf, Germany; Helmholtz Centre for
Infection Research, InhoffenstrafSe 7, 38124 Braunschweig,
Germany; >National Research Laboratories of Natural and
Biomimetic Drugs, Peking University, Health Science Center,
38 Xueyuan Road, Haidian District, 100083 Beijing, China;
“Institute of Microbiology, Technical University of
Braunschweig, Spielmannstrasse 7, 31806 Braunschweig,
Germany; °Department of Organic Chemistry, University of
Debrecen, PO Box 20, H-4010 Debrecen, Hungary

Over the past years, marine microorganisms have proven to be a prolific
source of structurally interesting and biologically active natural pro-
ducts. Marine fungi in particular have attracted considerable interest
due to the diversity in chemical structures and biological activities ob-
served for their secondary metabolites. Chemical investigation of the
crude extract obtained from the sponge-associated fungus Aspergillus
sp., isolated from a specimen of the Mediterranean sponge Tethya aur-
antium, yielded new meroterpenoid metabolites of the austalide type, as
well as new tryptoquivaline and fumiquinazoline alkaloids, in addition
to several known compounds. The structures of the new compounds
were unambiguously elucidated on the basis of extensive one- and
two-dimensional NMR ('H, 3C, DEPT, COSY, HMQC, HMBC, and ROESY
spectra) and mass spectral analysis. The absolute configurations of te
new compounds were established by means of TDDFT ECD calculations.
All compounds were evaluated for their cytotoxic activity by the MTT
method against the murine cancer cell line L5178Y, as well as the hu-
man cancer cell lines K562, A2780, and A2780 cisR, where some of the
isolated compounds exhibited moderate to pronounced cytotoxicity.
Keywords: Aspergillus, marine fungi, Structure elucidation, absolute
configuration, cytotoxicity
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Topic A: Analytical Methods

The Corona Charged Aerosol Detector - A
“Universal” Detector for the Measurement of
Non-volatile Components in Food, Natural
Products and Supplements

Acworth IN

ESA - A Dionex Company, Applications Department,
Chelmsford, USA

PA1

The Corona® Charged Aerosol Detector® is a “universal” mass-sensitive
detector capable of measuring any non-volatile and many semi-volatile
analytes. Its response is independent of chemical structure and does not
require the analyte to possess a chromophore (a prerequisite for UV and
fluorescence detection) or to be ionized (essential for MS detection). The
Corona CAD is compatible with gradient elution, has a wide dynamic
range (4+ orders of magnitude), high sensitivity (sub-nanogram), good
reproducibility, and a predictable response independent of chemical
structure. As discussed in this presentation, charged aerosol detection
overcomes many of the limitations seen with other “universal” detectors
including evaporative light scattering, condensation nucleation light
scattering, refractive index, and UV. Charged aerosol detection has great
applicability to the measurement of foods, supplements, botanicals and
natural products. Some of the topics I will discuss include the measure-
ment of carbohydrates, profiling lipids, measurement of fat-soluble vi-
tamins, analysis of antibiotics, examination of potential bioactives in
foods and supplements, and the evaluation of the composition of sup-
plements and botanicals.

Simple and Direct Analysis of Phytosterols in Red
Palm Oil by Reverse Phase HPLC and Charged
Aerosol Detection

Acworth IN, Bailey B, Plante M, Gamache P

ESA - a Dionex Company, Applications Department,
Chelmsford, USA

[V

Phytosterols (PSs) are a group of naturally occurring steroid alcohols
found in plants. There is considerable interest in PSs as dietary supple-
ments as they are reported to lower cholesterol levels and also have a
positive impact on cardiovascular diseases. However, recent research
suggests that PS supplementation may aggravate atherosclerosis and
lead to aortic valve stenosis. PSs are typically measured by gas chroma-
tography (GC), but this approach is time-consuming since it requires
saponification of the sample, several extractions, and derivatization.
We developed a simplified method using reversed-phase, HPLC and
charged aerosol detection (CAD). CAD is sensitive, has a dynamic range
of >4 orders of magnitude, can measure any non-volatile species, and
analytes shows similar response independent of their chemical struc-
ture. Samples were prepared by simple dilution prior to analysis. Five
PSs, campesterol, cholesterol, stigmasterol, beta-sitosterol, and stigmas-
tanol, were resolved in < 35 min. Calibration curves showed linear cor-
relation coefficients >0.997. The LOD was <=5 ng (on column). Analysis
of red palm oil is used as an example. The method is simple to use, has
good linearity and sensitivity, and is capable of measuring numerous PSs
in plant extracts. This approach can be used to examine product purity,
supplement content, and adulteration.

Simple and Direct Analysis of Falcarinol and
other polyacetylenic Oxylipins in Carrots by
Reverse Phase HPLC and Charged Aerosol
Detection

Acworth IN, Plante M, Bailey B, Crafts C, Waraska |
ESA - a Dionex Company, Applications Department,
Chelmsford, USA

PA3

Food plants in the Apiaceae (formerly Umbelliferae) family (e.g., carrots,
parsley and celery) contain a group of bioactive C17-polyacetylene com-
pounds, sometimes referred to as the polyacetylenic oxylipins. These
compounds have been shown to be highly toxic towards bacteria and
fungi and to exhibit a diverse range of biological activities in mammals,
both beneficial (e.g., their cytotoxicity is proposed to reduce the risk of
developing cancer) and detrimental (e.g., occupational allergic contact
dermatitis). Three such compounds, falcarinol, falcarindiol and falcarin-
diol-3-acetate, natural pesticides produced by carrots in response to

fungal diseases, have recently garnered a lot of media attention.
Although falcarinols have a distinctive UV spectrum, the consequence
of conjugated triple bonds, sensitivity tends to be poor due to the actual
number of unsaturated bonds present in their structure. Measurement
at 205 nm offers the best sensitivity; however, sample chromatograms
tend to be very complicated due to the presence of many other com-
pounds absorbing at this wavelength. Charged aerosol detection (CAD) is
a “universal”, mass-based detector and offers excellent sensitivity, a
wide dynamic range, and the advantage that all non-volatile analytes
produce similar response, independent of chemical structure. Addition-
ally, unlike UV detection, analytes need not possess a chromophore in
order to be determined. We developed a simple reversed-phase HPLC-
CAD method to rapidly screen for falcarinol, falcarindiol, and falcarin-
diol-3-acetate. The method was sensitive (LOQ ~5ng on column) and
reproducible, and the analysis was completed in 15 mins. Data from
fresh, baby carrots and Queen Anne’s Lace (root, leaf, and flower) are
presented.

Sensitive Analysis of Commonly Used Artificial
and Natural Sweeteners Including Stevia and
Their Impurities and Degradation Products
Acworth IN, Crafts C, Plante M, Gamache P

ESA - a Dionex Company, Applications Department,
Chelmsford, USA

PA4

Many of the recently commercialized sweeteners have increased po-
tency, and therefore the amount of the active ingredient added to bev-
erages and other food products is reduced. This results in costsavings.
But, this has contributed to a need for sensitive analytical methods to
quantify the active product and detect low levels of breakdown products
and impurities. Such product characterization is required for quality and
safety issues. Traditional HPLC-UV approaches are inappropriate as
these compounds typically do not possess any chromophore. This work
describes a number of HPLC-CAD methods that can be used to study
common natural sugars (fructose, glucose, turanose, saccharose, treha-
lose, maltose, melezitose, and raffinose); artificial sweeteners (sucralose,
aspartame, saccharin, and acesulfame K); and newly introduced pro-
ducts containing Stevia extracts (rebaudioside A and stevioside). These
methods provide sensitivity at low (ng) levels with good reproducibility
and accuracy, and correlation to the component concentrations. Stevia
products were analyzed by Charged Aerosol Detection and UV; the CAD
showed a greater than fivefold improvement in sensitivity over UV for
all major components. Finally, the UHPLC methods developed showed a
decreased run-time and an increased sensitivity for glucose, lactose, and
sucrose. Typical limits of detection were found to be < 500 pg (on col-
umn) for glucose and other mono- and disaccharides. HPLC-CAD is a
very flexible approach to measuring sweeteners and overcomes many
of the limitations of UV, RI, LC-MS, ELSD, and HPLC-pulsed ampero-
metric approaches.

A Versatile Detector for the Sensitive and
Selective Measurement of Numerous Fat Soluble
Vitamins and Antioxidants in Human Plasma and
Plant Extracts

Acworth IN, Gamache P, Waraska |

ESA - a Dionex Company, Applications Department,
Chelmsford, USA

PA5

Fat-soluble vitamins (FSVs) play essential roles in a wide spectrum of
physiological processes. One FSV, Vitamin E (tocopherol), along with a
suite of other fat-soluble antioxidants (FSAs) (e.g., carotenoids, CoQ10)
mitigate the potentially disastrous effects of oxidative stress linked to
numerous diseases. These compounds are thought to exert their bene-
ficial effects by acting as chain-breaking antioxidants, inhibiting lipid
peroxidation of polyunsaturated fatty acids contained within biological
membranes, thereby preventing the formation of potentially cytotoxic
and highly reactive aldehydes (malondialdehyde and 4-hydroxynone-
nal). Although a number of FSVs and FSAs have been measured by
HPLC-UV, this approach typically lacks the sensitivity and selectivity
required to measure these compounds in biological samples. Electroche-
mical detection, however, is both sensitive and selective and makes use
of the inherent redox activity of these compounds. The CoulArray® Cou-
lometric Array Detector-the only HPLC electrochemical detector that is
fully gradient compatible-uses an array of flow-through, highly efficient
electrochemical sensors to generate qualitative, voltammetric data to
help identify analytes and resolve co-eluting compounds. The versatility
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of this detector is illustrated using a variety of examples including: a
global gradient method for determination of FSVs and FSAs in plasma; a
gradient method for the analysis of carotenoid isomers in carrots; an
isocratic method for the measurement of reactive nitrogen species da-
mage to biomembranes measuring 5-nitro-gamma-tocopherol in rat as-
trocytes and human plasma; a gradient method for the measurement of
tocopherol and tocotrienol isomers in palm oil; and an isocratic method
for the determination reduced and oxidized CoQ9 and CoQ 10 in human
plasma.

Iridoid and flavonoid patterns of the genus
Veronica sect. Alsinebe subsect. Agrestis (Benth.)
Stroh (Lamiales) and their systematic
significance

Saeidi Mehrvarz S, Mahmoodi N

Deparment of Biology, Faculty of Science, University of
Guilan, Rasht, Iran

PA6

In most taxonomic schemes Agrestis is considered as a subsection of the
genus Veronica (1,2). The distribution of two Iridoid and six flavonoid
compounds in four Veronica L. Sect. Alsinebe subsect. Agrestis species
(23 samples) from Iranian Natural populations was investigated. Vero-
nica francispetae M. A. Fisch. and V. siaretensis E. Lehm. were studied for
these compounds for the first time. The Iridoid and flavonoid patterns
showed a good correlation with morphological and chemical features of
these taxa. The studied species are closest together according to the
flavonoid patterns: species containing quercetin derivatives (V. persica
Poir., V. polita Fr.) and species containing quercetin (V. francispetae, V.
siaretensis). V. persica and V. polita are generally related in their mor-
phology, however, V. persica can be distinguished from V. polita due to
the occurrence of 6-O-isovanilloylcatalpol. V. persica is an aggressive
tetraploid species. Different opinions exist regarding its origin as an
autopolyploid from V. polita (3). Acknowledgement: This research was
supported by the project of the Guilan University. References: 1. Fischer
MA, Peev D (1995) Genus Pseudolysimachion Opiz. In: Kozhuharov St.,
Kozmanov B. (eds.) Flora of the republic of Bulgaria, vol. X. Prof. M.
Drinov, Sofia, pp. 190 - 202. 2. Albach DC, Martinez-Ortega MM, Fischer
MA, Chase MW (2004) Taxon 53 (2): 429 -452. 3. Peev D (1978) Tax-
onomy and microevolution of the wild-growing representatives of the
genus Veronica L. in Bulgaria. In: Kozhuharov St, Kozmenov B (eds)
Evolution of the flowering plants and florogenesis, vol 1. 1zd BAN., Sofia,
pp. 72 - 106

Seed and mucilage yield of isabgol (Plantago
ovata Forsk.) under salinity stress

Ghassemi Golezani K, Chadordooz Jeddi A, Zafarani
Moattar P

Faculty of Agriculture, University of Tabriz, Tabriz, Iran

PA7

Salinity may adversely reduce the overall productivity of plants by in-
ducing numerous abnormal morphological, physiological and biochem-
ical changes. An experiment was conducted in 2010 in the Greenhouse
of the University of Tabriz, to investigate isabgol (Plantago ovata Forsk.)
performance under non-saline (control) and three saline conditions (4,
8,12 dS.m™! NaCl). The experiment was arranged as completely rando-
mized block design with three replications. Ten seeds were sown 1cm
deep in each pot filled with 800 g perlite. Salinity treatments were ap-
plied immediately after sowing. Tap water and saline solutions were
added to the pots in accordance with the treatments to achieve 100%
FC. After emergence, seedlings were thinned to keep four plants in each
pot. During the growth period, the pots were weighed and the losses
were made up with Hoagland solution. At maturity, plants from each pot
were harvested and seed yield per plant was determined. Means of seed
and mucilage yields per plant decreased with increasing salinity. How-
ever, seed yield per plant under 0 and 4 dS/m salinity were statistically
similar. Mucilage percentage was not significantly affected by salinity
stress. Thus, reduction in mucilage yield was attributed to deductions in
seed yield per plant under high salinity treatments.
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Composition of polysaccharides from aqueous
extracts of some wound healing plants

Agyare C', Lechtenberg M?, Hensel A®

TDepartment of Pharmaceutics, Kwame Nkrumah University
of Science and Technology, Kumasi, Ghana; “Institute for
Pharmaceutical Biology and Phytochemistry, University of
Muenster, Germany

PAS8

Plant polysaccharides represent ideal candidates for therapeutics with
immunomodulatory and wound healing actions. Polysaccharides from
several medicinal plants have been shown to exhibit immunomodula-
tory activities [1-2] and stimulate proliferation of keratinocytes and
dermal fibroblasts [3 - 6]. In most cases, hot water extracts containing
the water-soluble polysaccharides are used for the treatment of wounds
[7] and also the isolated pure polysaccharides have been shown to ex-
hibit immunomodulatory and wound healing activities [8]. AQim has
been to determine the monosaccharide composition of polysaccharides
from aqueous extracts of selected medicinal plants traditionally used in
Western Africa as wound healing agents [7] and to identify compounds
which possess skin cell-promoting activities under in vitro conditions.
Raw polysaccharides (RPS) were isolated from aqueous extracts of the
selected plants by EtOH precuipitation and dialysis (MWCO 3.5 kDa).
TFA 2N hydrolyzed samples were analyzed concerning monosaccharide
composition by TLC and HPAEC-PAD (Carbo PacTM PA1 stationary
phase). 3 of 11 plants contained substantial amounts (>3%) of cold-
water soluble mucilages. RPS from 3 plants were characterized by high
fucose contents, a monosaccharide normally not forming a big part of
polysaccharides from higher plants. The high amount of galactose (32%)
and arabinose (30%) in the hydrolyzed RPS of Parquetina nigrescens
(Afzel) Bullock probably gives an indication of presence of arabinogalac-
tans. Glucan structure is reasonable for polysaccharides from Alstonia
boonei De Wild. Further in vitro studies on influence of polysaccharides
on skin cell physiology have to be initiated to establish exact structure-
activity relationship. Acknowledgement: The authors thank Deutscher
Akademischer Austausch Dienst (DAAD) for the fellowship awarded to C.
Agyare. References: 1. Diallo et al. (2003)] Ethnopharmacol 84: 279 -
287. 2. Inngjerdingen et al. (2006) Biomacromolecules 7: 48 -53. 3.
Deters et al. (2010)] Ethnopharmacol 127: 62 -69. 4. Deters et al.
(2008)] Pharm Pharmacol 60(2): 197 - 204. 5. Deters et al. (2005)] Eth-
nopharmacol 102(3): 391-399. 6. Deters et al. (2005)] Cell Physiol
202(3): 717-722. 7. Agyare et al. (2009)] Ethnopharmacol 125(3):
393 -403.

Seasonal variation of kaurane-type diterpenes
and cinnamic acid derivatives in leaves of
Mikania laevigata and Mikania glomerata
cultivated under different shading conditions
Bertolucci SK, Pinto JB', Pereira AD? Oliveira AB?,

Braga FC?

"Department of Agriculture, UFLA, Caixa Postal 3037,
37.200 - 000, Lavras, MG, Brazil; *Faculty of Pharmacy,
UFMG, Av Antdnio Carlos, 6627, 31270 - 901, Belo Horizonte,
MG, Brazil

PA9

Mikania glomerata Spreng. and Mikania laevigata Sch.Bip. ex Baker are
medicinal plants popularly named ’'guaco’, whose leaves are used to
treat respiratory diseases, with coumarin (1) and kaurane-type diter-
penes regarded as the bioactive constituents. The goal of the study
was to undertake seasonal studies on the contents of chemical markers
in leaves under different shading conditions. Species were cultivated
under different levels of solar radiation and full sunlight. The leaves
were collected in the middle of each season year.The contents of 1, o-
coumaric (2), benzoylgrandifloric (3), cinnamoylgrandifloric (4) and
kaurenoic (5) acids were quantified in dried leaves of both species by
RP-HPLC [1].Significant differences were found in the contents of cin-
namic acid derivatives (1 and 2) and kaurane-type diterpenes (3, 4 and
5) for the evaluated harvesting periods and cultivation environments. o-
Coumaric acid was solely detected in M. laevigata in concentrations
bellow the limit of quantification (< 0,045%), in plants under 80% shad-
ing, collected in the autumn. Both 1 and 2 were not detected in the
analyzed samples of M. glomerata.The average concentration of coumar-
in reached its maximum (0.94%) in the summer, in plants growing under
80% shading.In general, both species presented higher amounts of the
kaurane-type diterpenes in plants cultivated under sunlight, except for 3
in M. glomerata. Altogether, the obtained results point out that the high-
est content of coumarin is reached in M. laevigata cultivated under 80%
shading, preferentially harvested in the summer, but with reduced levels
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of kaurane-type diterpenes.On the other hand, M. glomerata shall be
cultivated under full sunlight for maximum contents of the kaurane-
type diterpenes. Acknowledgement: Acknowledgments: FAPEMIG,
CAPES and CNPgq, for the financial support. References: 1.Bertolucci
SKV et al. (2009) Planta Med 75: 280 - 285.

PA10

HPLC-DAD analysis of chemical markers in leaves
of Mikania laevigata and Mikania glomerata
submitted to long-term storage

Bertolucci SK', Pinto JB', Pereira AD?, Oliveira AB°

Braga FC?

TAgriculture Departament, UFLA, Caixa Postal 3037,

37.200 - 000, Lavras, MG, Brazil; “Faculty of Pharmacy,
UFMG, Av Antonio Carlos, 6627, 31270 - 901, Belo Horizonte,
MG, Brazil

Mikania laevigata Sch. Bip. ex Baker and Mikania glomerata Spreng.,
known in Brazil as guaco, are medicinal species widely used to treat
respiratory affections. Stability analyses of vegetal drugs are crucial to
assure the quality of derived products. The present study aimed at un-
dertaking qualitative and quantitative analysis of cheminal markers
[coumarin (CO), o-coumaric (OC), kaurenoic (KA), benzoylgrandifloric
(BA) and cinnamoylgrandifloric (CA) acids] in dried leaves of M. laeviga-
ta and M. glomerata submitted to long-term storage. The plant materials
were stored in a dark room with controlled temperature and humidity,
and had their fingerprints analyzed three-monthly up to 18 months.
Changes in chemical markers were evaluated by UV spectral purity of
the peaks and by quantitative analysis of their contents (% w/w in dried
leaves), employing an HPLC method previously reported by us [1]. The
concentrations of the chemical markers did not vary significantly within
the evaluated storage period (p>0.05) for both species. In contrast,
changes in BA, CA and KA peaks were detected for three-months stored
samples of both species and CO peak, found only in M. laevigata, was
detected after six months of storage, suggesting compound degradation.
The CO contents in M. laevigata samples ranged from 0.10+0.03% to
0.12 £0.03% and therefore fulfill the Brazilian pharmacopoeical require-
ment established for the species (minimum of 0.1% w/w), except for the
12-month sample (0.09 £ 0.03 %) [2].Therefore, the quality control of Mi-
kania species should be based both on the quantification of the selected
compounds and fingerprint analysis. Acknowledgement: FAPEMIG,
CAPES and CNPq, for the financial support. References: 1.Bertolucci
SKV et al. (2009) Planta Med75:280 - 285. 2. Farmacopéia Brasileira [V
(2005) Sexto fasciculo:292.

PA11

Till now, a limited number of pharmacokinetics and bioavailability of
propolis compounds studies have been performed. So, the absorption of
orally administered Naringenin, an active component of Algerian propo-
lis (14.2%), in rats has been studied to evaluate its pharmacokinetics and
bioavailability in vivo in comparison with those of a standard solution of
naringenin. Rats were given 100 mg/kg of body weight of aqueous pro-
polis extract or 14.2 mg/kg of naringenin. Blood was collected from the
retro-orbital sinus. Naringenin was quantified by coulometric detection
using HPLC-UV system. In vivo pharmacokinetic study of propolis ex-
tract shows a good and rapid absorption from the gastrointestinal tract
and reveal a high bioavailability. The serum concentration of naringenin
from propolis was 17.45 nmol/ml, Tpa.x=60min, the total clearance
9.35 ml/mn, the area under the curve (AUCO-360) 32821 nmol.mn/ml,
and the volume of distribution (Vd) was 1949.15 ml. Compared to the
standard naringenin, Algerian propolis constituent naringenin shows a
better bioavailability and diffusion that may explain the antioxidant
effects flavonoids extracted from propolis. References: 1. Harmon AW
et al. (2004) Breast cancer Res Treat 85:103 - 110. 2. Hou YC et al. (2001)
Planta Med 67:538 - 541. 3. Hsiu SL et al. (2002) Life Sci 70:1481 - 1489.

Bioavailability and pharmacokinetic of the
Algerian propolis constituent naringenin in rats
after oral administration

Mesbah L, Samia A

Laboratory of Molecular Toxicology, University of Jijel, Jijel,
Algeria

Development of a rapid isocratic reverse phase
-ultra fast liquid chromatographic method for
determination of phenolic acids in fruits

Gomes ED, Narain N, Ramalho SA, Gualberto NC,

Miranda RM

Laboratory of Chromatographic Analysis and Flavor, Federal
University of Sergipe, Séo Cristévdo, Brazil

PA12

Some low molecular weight phenolic acids namely gallic, chlorogenic,
protocatechuic, p-coumaric, vanilic and ferulic, are well-known in their
health-promoting properties. Isocratic Ultra Fast Liquid Chromato-
graphic methods (UFLC-DAD) for detecting these compounds are advan-
tageous, due to their simplicity and economy of time and solvent usage.
This paper aimed at the development of a rapid and comprehensive
isocratic UFLC-DAD method for analysis of phenolic acids in Brazilian
fruits mangaba (Hancornia speciosa Gomes) and umbu (Spondias tuber-
osa Arruda). Mobile phase compositions (different solvents A - Dihydro-
gen potassium phosphate, trichloroacetic acid and trifluoroacetic acid
and different percentage of solvent B - 8; 10 e 12% of acetonitrile) were
combined with flow rates (0.4; 0.5 and 0.6 mL/min) in a statistical
factorial design. Among the combinations tried, the trichloracetic acid
was found to be the best solvent “A” and 8 - 10% of acetonitrile as the
best solvent B, and flow rate of about 0.6 mL/min as the best range of
flow. Method presented limits on detection ranging from 0.014 to
0.094 ug and higher recovery percentages were observed to extraction
with methanol-acetone (69.51 to 72.59 for protocatechuic acid and
69.58 to 126.31 for the chlorogenic acid). Chlorogenic acid concentra-
tions in mangaba samples (62.93 ug/g) were higher than in umbu sam-
ples (8.49 ug/g). Linearity of detector responses (represented by the lin-
ear regression coefficient of plots), was higher than 0.999 for all pheno-
lic acids. These results permitted to develop a rapid and practical meth-
od for phenolic acids determination in the tropical fruits of umbu and
mangaba. Acknowledgement: We thank the INCT/CNPq (National Coun-
cil for the Development of Science & Technology, Brazil for the financial
support received while the first and last co-authors thank CAPES for fel-
lowships
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Development of an enzyme-linked
immunosorbent assay using monoclonal
antibody against asiaticoside

Juengwatanatrakul T', Sritularak B? Tassanawat P,
Putalun WP, Tanaka H?

TFaculty of Pharmaceutical Sciences, Ubon Ratchathani
University, Ubon Ratchathani, 34190, Thailand; 2Faculty of
Pharmaceutical Sciences, Chulalongkorn University,
Bangkok, 10330, Thailand;; 3Faculty of Pharmaceutical
Sciences, Khon Kaen University, Khon Kaen, 40002,
Thailand; “Graduate School of Pharmaceutical Sciences,
Kyushu University, Fukuoka, 812 - 8582, Japan

The monoclonal antibody (MAD) against asiaticoside (AS), the bioactive
consituent of Centella asiatica (L.) Urban was produced and character-
ized [1]. As immunogen, AS was conjugated to the carrier protein bovine
serum albumin (BSA). In order to confirm its immunogenicity, the ratio
of hapten in the AS-BSA conjugate was determined by matrix-assisted
laser desorption/ionization time of flight mass spectrometry (MALDI-
TOF MS). After immunization, hybridomas secreting MAbs against AS
were produced by fusing splenocytes with the mouse myeloma cell line,
SP2/0-Ag14[2]. After the screening, anti-AS MAb 2B4 was obtained. No
detectable cross reactivity with other related triterpenoid glycosides
was found except madecassoside which gave a 7.08% cross reaction
value. Subsequently, a quantitative ELISA system for AS using the MAb
was established and evaluated comparing with HPLC method. The assay
was suitable for quantitating AS in the range of 0.78 to 50 mg mL™.. The
validation study showed that the method was precise, accurate and
sensitive. The ELISA method described should prove useful as an analy-
tical tool for quality control and standardization of medicinal plants and
pharmaceutical products containing AS. Acknowledgement: The JSPS-
NRCT Core University Program, Dr. Mayuree Tantisira from Chulalongkorn
University. References: 1. Juengwatanatrakul T (2011) Analyst 136:1013.
2. Galfre G (1981) Methods Enzymol 73: 3.
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Isothermal Titration Calorimetry as a tool for
PA14 selection of new natural astringents for cosmetic
applications
Rosini F', Junior SD?, Nakamura MS?, Montanari C'
"Department of Chemistry and Molecular Physics, Institute
of Chemistry of Sdo Carlos, University of Sdo Paulo, Brazil;
?Natura Cosmetics, Sdo Paulo, Brazil

The use of astringents in the cosmetic industry is widespread as tonic
lotions, cleansers, deodorants and antiperspirants. Aluminium chlorohy-
drate, among others aluminium salts, is highly used as an astringent.
Recently, the use of aluminum in cosmetics raised the concern about its
safety to humans. Although the regulatory agencies worldwide assure
the safety of this raw material, this issue has led the search for substi-
tutes of aluminium salts to serve consumer needs. In the deveolpment
of new raw materials it is wise to evaluate a priori the in vitro efficacy to
address the extremely complex functional systems of living organisms.
Colorimetric titration methods for evaluating tannins based on precipi-
tation of hide powder (1) are very laborious and not specific to tannins
(2). The objective of this study was to apply the isothermal titration
calorimetry (ITC) method, as described elsewhere by others (3,4,5), to
evaluate the interaction of bovine gelatin with 8 commercially available
natural and semi-synthetic tannin containing extracts. The bovine gela-
tin is an especially good source of proline binding sites found in human
skin. The tannins belong to the hydrolysable and condensed types pre-
sent in 5 different plant species. ITC is a reliable and fast technique to
evaluate important parameters like enthalpy, entropy, stoichiometry and
association binding constant in an unique experiment for further deci-
sion support. All raw materials had the efficacy compared to aluminium
chlorohydrate. The developed methodology has provided an useful tool
for astringency evaluation of tannins and will illuminate the road to-
ward better cosmetics. References: 1. Folin O, Ciocalteau V ] (1927) Biol
Chem 73: 627. 2. Verza S G, Kreinecker MT, Reis V, Henriques A T, Ortega
GG (2007) Quimica Nova 30(4): 815 - 820. 3. Frazier R A, Papadopoulou
A, Mueller-Harvey I, Kissoon D (2003), ] Agric Food Chem 51(18): 5189 -
5195. 4. Frazier R A, Papadopoulou A, Green RJ (2006) Pharm Biomed
Anal 41(5): 1602 -1605 5. Frazier R A, Deaville ER, Green R] (2010)
Pharm Biomed Anal 51(2): 490 - 495,.

Utilization of High Performance lon

PA15 Chromatography (HPIC) method for the
determination of total sulphur content in
different biological samples
Sapcanin A', Kovac Besovic E', Pazalja M', Kresic D',
Mujic E?, Uzunovic A
TFaculty of Pharmacy, University of Sarajevo, Sarajevo,
Bosnia and Herzegovina; “Water Agency for Sava River
District, Sarajevo, Bosnia and Herzegovina; >Agency for
Medicines and Medicinal Devices, Sarajevo, Bosnia and
Herzegovina

Sulphur (S) in the plants is assimilated from the soil as a sulphate ion
and further being reduced to the organosulphide species. This work has
been aimed to assess total S content in the natural and artificial fertili-
zers and plant material by using a High Performance lon Chromato-
graphic (HPIC) method. Samples from natural and artificial fertilizers
and plant material were prepared by digestion and oxidation with a
mixture of perchloric and nitric acid. HPIC method was performed with
a Shimadzu lon Chromatograph equipped with conductivity detector
CDD-10A. Deggased and diluted samples were analysed on Shodex IC
SI-90G strong exchange column, using a mobile phase: carbonate buffer
NaHCOs3 (0,0017 M) and Na,COs3 (0,0018 M), during the 20 minutes at 40
oC and 1.0 mLmin™' flow rate. The total S content in the analysed ferti-
lizers varies from 15,8 mg/g to 5.0 mg/g (for arificial fertilizers), 2,5 mg/g
to 0,8 mg/g (for natural fertilizers), and for different plant material var-
ies from 1,85 mg/g to 0,29 mg/g. Used HPIC method is simple, sensitive
and accurate and can be applied for the determination of total S content
in the natural and artificial fertilizers and plant material. This experi-
ment illustrates the utility of HPIC as a reliable analytical tool. Results of
this analysis could recommend optimal soil fertilization for the cultiva-
tion of the plants with a highest S metabolic needs.

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

Chemical composition and lipid fraction
PA16 properties of Iranian pomegranate (Punica
granatum L.) seeds
Dadashi S, Musazadeh M, Mousavi S, Emam Djomeh Z
Department of Food science, Engineering and Technology,
Faculty of Agricultural Engineering and Technology,

University of Tehran, Karaj, Iran

The pomegranate seeds of four commercial varieties (Abanmahi (AB),
Malas (MS), Pust Sefid (PS) and Shahvar (SH)) cultivated in Iran were
evaluated in terms of quality properties including protein, oil, dietary
fiber, mineral contents and fatty acid composition. physicochemical
properties and antioxidant activity of pomegranate (Punica granatum
L.) seed oils (PSOs) also was determined. The oil antioxidant activity
was measured by 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scaven-
ging capacity. Results showed that PS had the highest oil (16.9%) and
crude fiber (42.4%), and nutritional value (460.7Kcal/ 100 g) among se-
lected varieties. PS had the highest level of phosphorus (2766.3 mg/kg)
and magnesium (2052.0 mg/kg), while the highest calcium (675.3 mg/
kg) and potassium (3724.6 mg/kg) were related to SH. The main fatty
acid identified by gas chromatography was punicic acid ranged from
72.07% for SH to 73.31% for MS (p< 0.05). The ratios of polyunsatu-
rated/saturated and unsaturated/saturated fatty acids of PSOs were
found to be between 9.174 and 9.450, and 10.325 and 10.861, respec-
tively (p< 0.05). PSOs obtained presented acid (3.78-8.36% punicic
acid), peroxide (0.39 - 0.48meq O,/kg), iodine (216.9-220.3g 12/100g)
and saponification (179.3 - 182.5 mg KOH/g) values. Also, refractive in-
dex at 25 °C, viscosity and density of PSOs varied from 1.461-1.527,
0.036-0.063 Pa.s and 0.9202 - 0.9311 g/cm?, respectively. The oil ob-
tained from MS showed the lowest level of ortho-diphenols (ODC) and
DPPH radical scavenging capability. The relationship between percen-
tage of remaining DPPH and ODC of PSOs also illustrated high correla-
tion among all varieties (R2=0.98, p< 0.01).

Stereoisomeric composition of two bioflavonoids
PA17 from Larix sibirica
Kolesnik Y, Titova E', Chertkov V', Tashlitsky V72,

Tikhonov V', Shmatkov D?
'Diod Co. Moscow, Russia; “Lomonosov Moscow State
University Moscow, Russia

Nowadays the bioflavonoid complex of Larix is well-known and well-
studied [1]. Current work is devoted to detailed studies of structure and
stereoisomeric composition of two major bioflavonoids from Larix sibir-
ica Ledeb.: dihydroquercetin (taxifolin, CAS N2 480 - 18 - 2, 2,3-dihydro-
2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-4 H-1-benzopiran-4-on) and
dihydrokaempferol (aromadendrin, CAS N® 480 - 20 - 6, 2,3-dihydro-2-
(4-hydroxyphenyl)-3, 5, 7-trihydroxy-4 H-1-benzopiran-4-on). Using
preparative RP-HPLC both compounds were isolated from the extract
of Larix wood and purified to the >99% of purity. Detailed analysis by
RP- and chiral HPLC, UV, LC-MS and high resolution NMR spectroscopy
allowed us to characterize these compounds as mainly 2R3R-isomers
with small (up to 4%) content of 2S3S-enantiomers. So we can establish
that Larix sibirica produces “high quality” optical pure flavonoids. Refer-
ences: 1. Kolesnik Yu et al. (2007) Abstr 55th Int Congr Ann Meet Soc
Med Plant Res, Graz: 938.

Absence of Penicillin- derivatives in preparations
PA1S from Penicillium species used in homeopathic
medicinal products

Irmer M, Wiethoff K, Irmer A, Bader G
SANUM-Kehlbeck GmbH & Co. KG, Hoya, Germany

Homeopathic medicinal products produced from preparations of Peni-
cillium chrysogenum (Notakehl), P. glabrum (Quentakehl), P. roquefortii
(Fortakehl) or P. brevicompactum (Stolonikehl) have been used for over
30 years without reports of any serious or major adverse events. Safety
studies and other available data gave no indications for immunotoxic or
sensitizing effects. While some species of the genus Penicillium do pro-
duce antibiotic substances, they are unwanted by-products in the ho-
meopathic use of active substances derived from the Penicillium species.
The aim of this study was to check for the presence of antibiotic sub-
stances in these active substances. For the production of the Penicillium
species active substance, the biomass yielded by fermentation is puri-
fied and then mechanically opened by a cell mill. The liquid phase is
separated and the insoluble components are filtered. The filtrate then
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undergoes multiple filtration and washing steps prior to sterile filtration
and i freeze drying. The resulting starting material is named “e volumine
cellulae (lyophil., steril.)” [1] and is raised to homeopathic potencies
(D3, D4, D5). HPLC-ESI-MS data is presented to prove the absence of
Penicillin- derivatives and precursors (Penicillin G, m/e 335 [M+H]|+ and
6-Aminopenicillanic acid, m/e 217 [M+H]+) in used active substances.
Whilst being found in the fermented culture broth of e.g. Penicillium
chrysogenum, Penicillium G and 6-Aminopenicillanic acid are no longer
present in the active substance after processing. During the manufacture
of the active substances, unwanted antibiotic compounds are eliminated
whilst preserving the products high quality. Acknowledgement: HPLC-
ESI-MS analysis was taken out at Phytos GmbH & Co. KG in Neu-Ulm
References: [1] Bader G, Akkoyun A, Wiethoff K (2010) Planta Med 76:
1262

PA19

Recovery of alkaloids from leaves and seeds of
Argemone mexicana

Elfahal IA’, Elhussein SA%, Osman NA3, Ali HA*

TElfahal I. A. 1, 1Agricultural Research Corporation, P. O. Box
126, Wad Medani, Sudan; 2Elhussein, S. A.University of
Gezira, P. 0. Box 20, Wad Medani, Sudan; 30Osman, N.A.
University of Gezira, P. O. Box 20, Wad Medani, Sudan.;
4Abdelgader.H1Agricultural Research Corporation, P. O. Box
126, Wad Medani, Sudan

Research work carried out in Sudan on the weed Argemone mexicana L.
pointed to the potential of the plant as a source of larvicides against
mosquito. Mosquito, Anopheline arabiensis, is on focus in Sudan because
of its role as a vector of several tropical diseases. The objectives of this
study was evaluation or selection of the best solvent used for extraction
of the alkaloids and Identification of the alkaloids using spectroscopy as
well as chromatographic methods. The result showed that ethanol was
the best for extraction of Argemone leaf alkaloids both qualitatively and
quantitatively; hexane the poorest while acetone and chloroform were
in between. Ethanol was selected as the best organic solvent for extrac-
tion and different water dilutions were used (10%, 25%, 50%, 75%, and
100%). The three alkaloids were detected in all ethanol dilutions. The
alkaloid quantity increased with the increase of ethanol %. In addition
pure ethanol extract was comparable to distilled water. The three alka-
loids detected in different methanol water dilutions (100%, 75%, 50%,
and 0%) and 75%& 50 extract the higher concentration of alkaloids. Pure
methanol extract was comparable to the distilled water extract. Distilled
water extraction recovery was comparable to acidic water and hot water
at [60C°]. Fractionation of the extract from the aerial part of Argemone
mexicana led to the isolation of 3 major alkaloids which were identified
using preparative TLC, IR spectroscopy, HPLC, GC- MS and literature
reports as berberine, protopine and benzophenathridine. The seed iso-
lated compound contains Dihydrosanguinarine as a major alkaloid. Key-
words: Argemone mexicana, extraction, identification

PA20

Borage (Borago officinalis L.) is a valuable medicinal plant with a high
content of gamma linolenic acid. Seed germination and early seedling
growth are critical stage for plant establishment and production.One of
the most problems in the field of plant cultivation and production of this
plant, is low and uniform seed germination. In addition salt stress in the
soil or water is the major factor especially in arid and semi-arid regions
which greatly influence plant growth and yield. Thus, in this experiment
the influences of exogenous silicon (si) concentration and salinity toler-
ance during germination and early seedling growth was evaluated.
Treatments were 5 levels of silicon (0, 0.2,0.5,0.71 mM Na,SiO3) and 5
levels of NaCl (0, 20, 40, 80, 100 mM NaCl) in 3 replicates. The results
showed that different treatments of salinity and si had considerable
effect on the germination rate (GR), germination index (GI) and seedling
growth of borage. In all of the si level, seeds possessed more germina-
tion rate and germination index than control. The highest germination
percentage were obtained at 1 mM si. Significant differences in seed
germination were also detected among the NaCl concentrations used.
The total dry and fresh weight of seedling were increase in si treatment
but reduced by increasing NaCl concenteration. Result of this experi-
ment is consistent with the hypothesis that salinity and si have a prim-

Effect of exogenous silicon and salt stress on
germination and seedling establishment in
Borago officinalis

Torabi F

Tarbiat Moalem University, Tehran, Iran

ing effect and can prepare a suitable metabolic reaction in seeds and
improve seed germination performance and seedling establishment.

PA21

Cichoric acid content and antioxidant activity of
commercially available Echinacea herbal
medicinal products

Brlecic N', Kosalec I?, Zovko Koncic M?

Tpriroda lijeci Ltd, NIKEL, Vlaska 40, Zagreb, Croatia;
2University of Zagreb, Faculty of Pharmacy and
Biochemistry, Zagreb, Croatia

Echinacea spp. are very well known medicinal plants with immunomo-
dulatory activity. The purpose of this study was to investigate the phe-
nolic content (cichoric acid and total phenol) and the antioxidant activ-
ity of seven medicinal products with Echinacea purpurea (L.) Moench
commercially available in Croatia. The content of total phenolics was
determined spectrophotometrically with Folin Ciocalteu reagent, while
the content of cichoric acid was established by using isocratic RP-HPLC.
Antioxidant activity was established using the following techniques:
radical scavenging activity of 2,2-diphenyl-1-picrylhydrazyl (DPPH)
free-radical, reducing power and B-carotene-linoleic acid assay. The ci-
choric acid content varied greatly in products with a maximum of 1.6%
(w/V) as well as the content of total phenols (0.03 - 16 mg/mL). In all the
in vitro analyses the extracts demonstrated marked antioxidant activ-
ities. The activity in the reducing power assay correlated very well with
the content of total phenols (r2 =0,995, P< 0.0001), while the activity in
the other assays did not correlate neither with the amount of cichoric
acid nor with that of total phenolics. It seems that some other sub-
stances might be responsible for the activity of the investigated prepara-
tions in those assays. The results suggest that cichoric acid, as unstable
phenolic compound characteristic for E. purpurea products vary as ex-
pected. On the other hand, the total phenolic and antioxidant activity of
investigated products are greatly influenced by other ingredients of pro-
ducts.

Deglycosylation of individual flavonoids and
flavonoid containing plant extracts by purified
human intestinal lactase-phlorizin hydrolase
(LPH)

Schwanck B!, Behrendt M?, Naim HY?, Blaschek W'
TPharmaceutical Institute, Dept of Pharmaceutical Biology,
University Kiel, GutenbergstrafSe 76, 24118 Kiel, Germany;
2Dept of Physiological Chemistry, School of Veterinary
Medicine Hannover, Buenteweg 17, 30559 Hannover,
Germany
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Lactase-phlorizin hydrolase (LPH, EC 3.2.123/62) is an apically-sorted
glycoprotein of the small intestine. One of the two catalytic sites of
LPH is responsible for hydrolyzing lactose, the main carbohydrate in
milk. The second active site exhibits a broad specificity against sub-
strates like phlorizin and glycosyl-N-acylsphingosines [1]. Phlorizin, a
dihydrochalcone, belongs to the group of flavonoids often present as -
glycosides in food and herbal medicinal plant products. Bioavailability of
flavonoids may depend on intestinal hydrolysis before absorption and
delivery to systemic circulation. The ability of purified LPH to hydrolyze
various flavonoid glycosides was investigated. Isolation of human LPH
from stably transfected CHO-cells by immunoprecipitation with mono-
clonal anti-LPH antibodies allows specific activity measurements with
known substrates, individual flavonoids and plant extracts. Deglycosyla-
tion of approximately 20 putative substrates was tested by determina-
tion of the released products by a photometric method (glucose) and by
HPLC-DAD (flavonoid aglyca). Flavonoid glycosides with terminal rham-
nose (e.g. rutin, naringin and quercitrin) and isoflavone glycosides (e.g.
sophoricoside and genistin) were not hydrolyzed by human LPH. A clea-
vage of flavonoid-mono-/di-B-glycosides with glucose residues in differ-
ent positions (3, 4’, 3’, 7) of the aglycone could be observed (e.g. kaemp-
ferol-3-O-glucoside, quercetin-4’-O-glucoside, apigenin-7-0-glucoside
and luteolin-3’-7-0-diglucoside). Hydrolysis of specific flavonoids could
also be shown for plant extracts of onion and curly kale. As an example
about 40% of quercetin-4’-O-glucoside, the main component of an onion
extract, was deglycosylated by LPH demonstrating its importance in the
metabolisation of biologically active compounds. Acknowledgement:
We thank the Federal Ministry of Education and Research for financial
support, Project-No. 315371E. References: 1.Behrendt M et al. (2009)
Gastroenterology 136: 2295 - 2303
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Effect of static magnetic field on seed
PA23 germination early growth and activities of some
enzymes in Melissa officinalis seeds

Poorakbar L, Sedghi H, Samani MA

Urmia university, IRAN

The objective of the present study was to investigate the effect of static
magnetic field (o, 25, 50 and 75uT) and exposure time (15, 30 and 60
minutes) on Melissa officinalis L. seed germination. Treatment of Melissa
officinalis seeds in these magnetic fields increased the germination rate
(GR), germination index (GI), germination rate coefficient (GRC), seed-
ling length and seedling dry and fresh weight under laboratory germi-
nation tests. In germinating seeds, enzyme activities of a-amylase, de-
hydrogenase and protease were significantly higher in treated seeds in
contrast to controls. The higher enzyme activity in magnetic-field-trea-
ted Melissa officinalis seeds could be triggering the fast germination and
early vigor of seedlings. Keywords: Melissa officinalis, seed germination
test, a-amylase, dehydrogenase, protease and magnetic field Refer-
ences: 1) Balouchi HR and Sanavy SAM (2009) International Agrophysics
23: 111-115. 2) Gholami A and Sharafi S (2010) World Academy of
Science, Engineering and Technology 62: 279 -282. 3) Kavi PS (1977)
Sci Cult 43: 405 -406. 4) Podlesny ], Lenartowicz W and Sowinski M
(2003) Zecz Probl Post Nauk Roln 495: 399 -406. 5) Vashisth A and
Nagarajan S (2010) Journal of Plant Physiology 167: 149 - 156

HPLC-MS|MS Quantitative Determination of
PA24 Gallic acid and Cyanidin-3-Glucoside Content of
Bilberry Fruit Extract from Turkey
Kinnmer N, Goger F', Baser KHC"?
TAnadolu University Faculty of Pharmacy Department of
Pharmacognosy 26470 Eskisehir/Turkey; *King Saud
University, College of Science, Botany and Microbiology
Dept. 2455 - Riyadh/Saudi Arabia

Genus Vaccinium is a widespread genus with over 200 species of ever-
green and deciduous woody plants varying in size from dwarf shrubs to
trees. There is a great interest worldwide in the fruits of bilberry be-
cause of their high anthocyanin content. Anthocyanins are flavonoids
comprising flavonol glycosides, flavan-3-ols and proanthocyanidins,
whereas hydroxycinnamic acids are classified as phenolic acids. Antho-
cyanins are valued as pigments but are also widely used in natural
health products due to their suggested positive effects on night vision,
even though firm evidence from clinical trials is still lacking. [1]. In this
study, quality control of Vaccinium myrtillus L. fruits have been carried
out according to the European pharmacopoeia (2). Furthermore, gallic
acid and cyanidin-3-glucoside contents of Vaccinium myrtillus water and
EtOH (70%) extracts were investigated using with HPLC ESI/MSMS MRM
method. The assay was performed with different concentrations of gallic
acid and cyanidin-3-glucoside chloride as standart solutions. The diag-
nostic fragmentations of gallic acid 168.7/125-79 and fragmentations
of cyanidine-3-glucoside 448.7 /287 - 150 were used for MRM quantita-
tive determination. Total anthocyanin content of the fruits were shown
to be not less than 0.30 per cent and other features were found to con-
form Pharm Eur requirements. Furthermore, the content of cyanidin-3-
glucoside was shown to be 0.0538 g+0.001 per cent in the EtOH (70%)
extract and 0.045 +0.002 per cent in the water extract, respectively. The
gallic acid contents measured in the ethanolic and water extracts were
0.001 per cent and 0.136 £ 0,001 per cent, resp. References: 1. Riihinen K
et al.(2008) Food Chem 110(1): 156 - 160. 2. European Pharmacopoeia
7.1 (2010) Bilbery Fruit Fresh, Myrtilli fructus recens, p 1070.

Investigation of the existence of five major
PA25 flavonoids in Satureja sahendica Bornm. and

optimization of their extraction conditions using

experimental design, solid phase extraction and

HPLC

Sharifi V!, Hadjmohammadi M’, Elyasi H?

TDepartment of chemistry, University of Mazandaran,

Babolsar, Iran; Department of chemistry, Payam noor

university of Bijar, Bijar, Iran

Satureja sahendica Bornm. (SSB) (Lamiaceae) is an endemic species of
Iran [1] and in traditional medicine is used as a rapid antidote for food
poisoning [2]. In this work, chemometrics, solid phase extraction (SPE)
and HPLC methods were used to investigate the existence of five major
flavonoids including; myricetin, quercetin, luteolin, apigenin and
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kaempferol in (SSB) and to optimize the extraction conditions of de-
tected flavonoids. The effects of five experimental factors including;
percentage of ethanol, volume of extraction solvent, concentration of
HCl, extraction time and temperature on the extraction recovery were
investigated using a rotatable, orthogonal central composite design
(CCD). Grid search method was used to find the optimum extraction
conditions. The SPE was used to preconcentrate the presumably avail-
able flavonoids. The SPE parameters including; pH of loading solution,
type and volume of elution solvent and break-through volumes were
optimized. The preconcentrated extracts were analyzed by HPLC using
a C18 column and methanol:0.5% phosphoric acid (60:40 v/v) with flow
rate of 1.0 mLmin™! as mobile phase. Among the investigated flavonoids
only quercetin, luteolin and apigenin were found in this species which
showed two different patterns for extraction. Quercetin and luteolin
were extracted using 20 mL of 68% aqueous ethanol containing 2.0 M
HCI, refluxed for 30 minutes at 90 °C while apigenin was extracted sing
20 mL of 68% aqueous ethanol containing 1 M HCl, refluxed for 1 hour at
45° C. Concentrations of quercetin, luteolin and apigenin were 10.20,
19.21, and 48.50 mgKg™, respectively. References: [1] Rechinger K
(1982) Flora Iranica. Akademische Druck-und Verlagsanstalt. p 495 -
504. [2] Taherpour A, Maroofi H, Nasri F (2005) Inter ] Appl Chem
1(1):57 - 61.

PA26

Phytochemical analysis of Anthyllis hermanniae -
Leguminosae, and development of a sensitive
UHPLC-HRMS|MS method for the rapid analysis
of the phenolic content

Paschali A, Termentzi A, Halabalaki M, Skaltsounis A
Laboratory of Pharmacognosy and Natural Products
Chemistry, Department of Pharmacy, University of Athens,
Panepistimioupolis-Zografou, Athens, GR-15771, Greece

Anthyllis genus includes several species, very few of which are investi-
gated from a phytochemical point of view. Previous works about the
phytochemical analysis of the aerial parts of some species describe the
isolation and structure elucidation of several glycosides of kaempferol,
quercetin and other flavonoid aglycons [1-4]. In the present study, a
detailed phytochemical analysis of the methanolic extract of the aerial
parts of Anthyllis hermanniae L. is described, a species for which there
are no previous data concerning its metabolic content. Applying several
chromatographic techniques (VLC, LC, prep-TLC, HPLC, CPC), twenty-two
secondary metabolites, belonging to categories of cinnamic and benzoic
acid derivatives, sterols, coumarins, isoflavons and flavonols were iso-
lated and their structures were fully elucidated by means of UV-Vis, MS,
HR-MS and NMR (1&2D spectra). Moreover, triglycosides of quercetin
and kaempferol, which are new natural products, were isolated and
unambiguously elucidated [5]. After the structure elucidation of the
isolated metabolites, the twenty-two compounds were used as refer-
ences for the development of a fast and sensitive method for the simul-
taneous characterization of the phenolic content of A. hermanniae. The
analyses were performed on a UHPLC system hypnenated with a hybrid-
LTQ-Orbitrap mass spectrometer using ESI & APCI ionization probes, in
both positive and negative modes. The study of the full scan spectra
together with the accurate MS/MS data enabled the identification of
additional phenolics, with high confidence. This newly developed ana-
lytical method could be applied for the rapid identification of phenolics
in other Anthyllis species, as well as in other Leguminosae plants. Refer-
ences: [1] Pistelli L et al. (2007) Nat Prod Res 21: 418 - 425. [2] Marco ]
et al. (1989) Phytochem 28: 1513 - 1516. [3] Adell ] et al. (1988) Phyto-
chem 27: 2967 - 2970. [4] Barbera O et al. (1986) Phytochem 25: 2361 -
2365. [5] Halabalaki, M et al. (2011)] Nat Prod In press.

Accelerated Solvent Extraction: development of
PA27 a representative extraction method from

medicinal plants for cosmetic applications

Giboulot J, Portet B, Gilbert A, Lubrano C, Robin |

Centre de Recherche Yves Rocher, 101 Quai Roosevelt, 92444

Issy les Moulineaux Cédex, France.

The first crucial step to discover new cosmetic plant active ingredients is
the extraction before the analysis of plant materials. Accelerated Solvent
Extraction (ASE) is a fast and automatic sample preparation technique
which offers the ability to carry out sequentially multiple extracts (up to
24 samples).Then, cosmetic activities (enzymatic targets and skin cells)
can be evaluated. For preliminary phytochemical investigations, an effi-
cient and exhaustive method is traditionally used to extract polar plant
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metabolites. The aim of our study was to define ASE conditions to obtain
the most complete and representative extraction. In contrary, most of
publications deal with the optimization of operational parameters to
enhance the selectivity of extraction of only compounds of interest.
The transposition of our conventional solvent-based extraction method
(hydroethanolic reflux extraction, 1h, ratio plant/solvent 10%) to ASE
technology was performed with respect of amount of extracted material
(dry matter, yield) and chemical composition. Among herbs selected,
ASE extracts of Lespedeza capitata Michx. and Scutellaria baicalensis
Georgi extracts were obtained and analyzed by Thin-Layer Chromato-
graphy. The flavonoids content of the extract was identified by HPTLC
coupled with UV densitometric detection. The quantification of orientin/
homorientin and baicalin/baicalein was achieved to select the best ASE
parameters (50 °C, 10 min, ratio plant/solvent 20%). In addition, the anti-
radical activity of extracts was evaluated. The results showed that opti-
mized ASE extracts were equivalent to conventional ones concerning
phytochemical composition and antiradical activity. To conclude, such
standardization of ASE extraction method is a powerful tool for rapid
screening of new cosmetic plant active ingredients.

PA28

Determination of vitamin e (o-tocopherol) in
canola oils by high performance liquid
chromatography

Karasakal A', Seren G?

TDepartment of Analytical Chemistry, Namik Kemal
University, Tekirdag, Turkey; “Department of Analytical
Chemistry, Trakya University, Edirne, Turkey

Tocopherols (Vitamin E) are natural phenolic antioxidants present in
vegetable oils and are responsible for many of the healthful properties
of these foods. They are effective radical scavengers and defend the body
against free radical attack by protecting polyunsaturated fatty acids [1].
Vitamin E plays an important role at the intracellular level since its
deficiency increases membrane fragility and promotes the damage of
membranes by oxygen-reactive species, ozone, or other free radicals
[2]. The tocopherols belong to a group of structurally related compounds
called tocols. Foods such as nuts, seeds, some grains, and vegetable oils
are good sources of natural tocopherol antioxidants. The various toco-
pherols may exist in a free or a esterified form. In seed oils, they are
mainly present in the free state [3], and the level of antioxidant materi-
als is of great importance in the stability of vegetable oil products. It is
known that Vitamin E activity decreases [3] while the antioxidant activ-
ity increases in the order o-, B-, y-, and &-tocopherols. Canola is one of
the most important oil seeds growing in many parts of the world. It is
very important to grow canola with high oil levels for agronomical ben-
efits. [4]. There is a growing interest for the use of oil seeds for nutri-
tional, industrial and pharmaceutical usages [5]. The world production
of canola oil is higher than soybean and sunflower [6].In this study an
effective high performance liquid chromatography (HPLC) method for
measuring o-tocopherol in canola gathered from different regions. Re-
ferences: [1]. Doelman CJ, in: Emerit I, Anclair C (Eds.) (1989) Antiox-
idant Therapy and Preventive Medicine, Plenum Press, p. 9. [2] Nesaret-
nam K, Guthirie N, Chambers AF and Carroll KK (1995) Lipids 30: 1139.
[3] Kochar SP, Rossell ]B, in: Hudson BJF (Ed.) (1990) Food Antioxidants,
Elsevier, London, pp. 19 - 64. [4] Fanaei HR, Akbari Moghaddam H, Key-
kha GH, Naroueyrad MR and Modares Najafabadi SS (2007) Seed Plant
23: 59-74. [5] Carvalho IS, Miranda I and Pereira H (2006) Ind Crop
Prod 24: 75 -78. [6] Flagella Z, Rotunno T, Di Caterina R, de Simone G
and De Caro A (2000) Proceedings of XV International Sunflower Con-
ference, Toulouse I pp. C139-C144.

PA29

Study of electrooxidation mechanisms and
antioxidant properties of flavonols and
flavonolignans

Ulrichova J', Zatloukalova M’, Kren V2, Vacek J'

Institute of Medical Chemistry and Biochemistry, Faculty of
Medicine and Dentistry, Palacky University, Hnevotinska 3,
775 15 Olomouc, Czech Republic; 2Institute of Microbiology,
Academy of Sciences of the Czech Republic, Videnska 1083,
142 20 Prague

Flavonoids are a large group of naturally occurring polyphenolic com-
pounds that are distributed in vascular plants. A wide range of the
biological activities are attributed to flavonoids’ antioxidant abilities.
Flavonoids are benzo-y-pyrone derivatives that can be divided into sev-
eral groups according to their structural differences. Here we focused on

quercetin, silybin and their derivatives which belong to the group of
flavonols and flavonolignans, respectively. We described basic aspects
of electrooxidation of flavonols and flavonolignans at a pyrolytic gra-
phite electrode using cyclic and square wave voltammetry. Flavonols
(quercetin, rutin and isoquercitrin) and flavonolignans (silybin, 2,3-de-
hydrosilybin, 7-O-methylsilybin, 20-O-methylsilybin and isosilybin),
were studied in an adsorbed state using ex situ (adsorptive transfer —
AdT) voltammetric methods. Under the given conditions, flavonols and
flavonolignans are subject to a multistep oxidation. The potential of the
oxidation of hydroxy groups and other substituents corresponds with
antioxidant properties of studied polyphenols. Using ex situ voltamme-
try, the following order in antioxidant capacities was proposed: flavo-
nols >>2,3-dehydrosilybin > silybin and its derivatives. The results pro-
vide a solid basis for further study of both the antioxidant and proox-
idant parameters of polyphenolic compounds using voltammetric meth-
ods and extend our knowledge of their electrooxidation mechanisms.
Acknowledgement: This work was supported by the Czech Science Foun-
dation (Grant Projects No. P503/11/P312 and P301/11/0767), by the Min-
istry of Education, Youth and Sports (MSM 6198959216).

PA30

A validated HPLC-DAD and HPLC-ESI-MS method
for the analysis and quality control of Viola
odorata aqueous preparations

Karioti A, Furlan C, Vincieri FF, Bilia A

Department of Pharmaceutical Sciences, University of
Florence, Via Ugo Schiff 6, 50019, Sesto Fiorentino (FI),
Firenze, Italy

A method based on HPLC-UV-DAD coupled to an ESI-MS interface was
developed for the determination of the constituents in the aqueous
preparations of Viola odorata L. flowering tops. The assay was fast, sim-
ple and effective and permitted the quality control of the preparations.
Aim of this work was to assess the qualitative and quantitative profile of
the investigated preparations, with wide applications in food and cos-
metic industry, and to propose a validated method for their quality
control. HPLC-DAD-ESI-MS analyses supported by extensive preparative
chromatographic investigations and NMR analyses revealed the predo-
minance of complex flavonol glycosides. Eleven constituents were un-
ambiguously identified. Main secondary metabolites were flavonol gly-
cosides, principally derivatives of kaemfperol. Flavonol tri- and tetragly-
cosides are reported for the first time in the genus Viola. Their structure
was confirmed by NMR analyses. The analytical method provided a good
separation of the constituents. Good linearity of the calibration curves
was achieved between 0.84 1073 pg to 0.63 ug (r? >0.9998). The assay
was validated for LOD, LOQ, intra- and inter-day precision and accuracy.
All validation criteria were fulfilled. The proposed qualitative method
could be used as a starting method for the evaluation of Viola sp. pre-
parations with further optimization case by case, according to the geo-
graphical variability. It is noteworthy that at the same time flavonoids
baring different aglycones and number of sugar moieties are well sepa-
rated. This is the first report of detailed analysis of the chemical compo-
sition of Viola odorata flowers.

PA31

HPLC-DAD, HPLC-ESI-MS and HPLC-MS|MS
analyses of aqueous preparations of Tiliae flos
(Tilia platyphyllos)

Karioti A, Chiarabini L', leri F', Alachkar A?, Fawaz
Chehna M?, Vincieri FF', Bilia A’

"Department of Pharmaceutical Sciences, University of
Florence, Via Ugo Schiff 6, 50019, Sesto Fiorentino (FI),
Firenze, Italy; “Faculty of Pharmacy, University of Aleppo,
Aleppo, Syria

Lime flower is used worldwide for its sedative and antispasmodic prop-
erties. Traditionally it is used for migraine, hysteria, feverish colds, and
for raised arterial pressure associated with arteriosclerosis and nervous
tension [1]. Besides flavonols, little is known for the rest of the phenol
content. In the present study extensive HPLC-DAD, HPLC-ESI-MS and
HPLC-MS/MS analyses were undertaken in the aqueous preparations of
Tilia platyphyllos Scop. influorescences. An HPLC-DAD-ESI-MS method
was developed and optimised for the quantitative determination of the
constituents. Analyses of the ethanol extracts confirmed the predomi-
nance of flavonol glycosides and protocatechuic acid. In contrast, both
decoction and infusion, which are nevertheless the traditional herbal
preparations, were more complex, containing polar simple phenolics
and low molecular weight procyanidins. The use of different HPLC col-
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umns permitted a good separation of the constituents and enabled their
quantitation. The method showed good linearity, (r? 0.9999 for tiliroside
and catechin and 0.9986 for quercetin-3-O-glucoside), intra/inter-day
variability (%RSD < 1.56 and 1.33) and real sample repeatability (%RSD
< 4.0). Preparative chromatographic investigations (Sephadex LH-20)
and NMR analyses revealed the presence of procyanidin B4, while
HPLC-MS/MS analyses enabled the identification of procyanidin trimers
and tetramers. Overall, 20 constituents were detected and identified,
belonging mainly to three classes of compounds: phenolic acid deriva-
tives, condensed tannins and flavonol glycosides. Aqueous extracts con-
tain a higher amount of procyanidins (strong chelating properties) than
flavonols and caution should be taken upon frequent use of the drug.
This is the first report of detailed analysis of the chemical composition
of Tiliae flos. References: 1. Barnes J, Anderson LA, Phillipson JD. (2007)
Herbal Medicines, Pharmaceutical Press.

HPLC-DAD|ESI-MS identification and
PA32 quantification of polar constituents in six Stachys
taxa from Balkan peninsula
Karioti A', Kukic Markovic J?, Petrovic S?, Niketic M°,
Bilia A’
"Department of Pharmaceutical Sciences, University of
Florence, Via Ugo Schiff 6, 50019, Sesto Fiorentino (FI),
Firenze, Italy; 2Department of Pharmacognosy, Faculty of
Pharmacy, University of Belgrade, Vojvode Stepe 450, 11221
Belgrade, Serbia; *Natural History Museum, NjegoSeva 51,
11000 Belgrade, Serbia

The genus Stachys L. comprises over 450 species [1] and is one of the
largest genera of the Lamiaceae. Aerial parts of Stachys spp. are used
traditionally to treat genital tumors, sclerosis of the spleen, inflamma-
tory diseases, cough and ulcers [2]. In previous study an HPLC-DAD-MS
method was developed for the quality control of S. recta [3]. Aim of the
present work was to develop an HPLC-DAD/ESI-MS method which may
serve as a tool for future chemotaxonomic and quality control studies of
Stachys spp. Six mostly endemic Stachys taxa from Balkan peninsula
were studied: S. anisochila Vis. & Pancic, S. alpina L. subsp. dinarica
Murb., S. atherocalyx K. Koch, S. beckeana Dorfl. & Hayek, S. nitens Janka
and S. plumosa Griseb. A RP-C 18 solvent saving column was chosen and
the developed assay permitted a good separation among different con-
stituents of the extracts. Overall, 42 constituents were detected and
identified, belonging to three classes of secondary metabolites: flavone
glycosides (isoscutellarein and hypolaetin derivatives), phenylethanol
glycosides and caffeic acid derivatives. S. plumosa instead, contained
chrysoeriol/apigenin derivatives. Peak purity analysis and peak assign-
ment were accomplished by means of MS and reference compounds.
The analytical method provided a good separation of the constituents,
concerning both marker constituents (flavonoids) and the phenylethanol
glycosides. Quantification results showed that these plants are a good
source of flavonoids. All validation criteria (linearity, LOD, LOQ, intra-
and inter-day precision, time precision, accuracy) were fulfilled. This
method is a reliable and accurate tool for the detailed analysis of Stachys
taxa. References: 1. Mabberley DJ The Plant-Book, Cambridge University
Press, Cambridge, New York, Melbourne 2008. 2. Hartwell JL Plants used
against cancer. A survey. Massachusetts: Quarterman Publications Inc.
1982. 3. Karioti A et al. (2010)] Pharm Biomed Anal 53: 15 -23.

Validated HPTLC method for quantification of
PA33 rosmarinic acid in seven Salvia species

Bardakci H', Akaydin G?, Kirmizibekmez H', Yesilada E’

TYeditepe University, Faculty of Pharmacy, Department of

Pharmacognosy, 34755-Kayisdagi/Istanbul-TURKEY;

2Hacettepe Universitey, Department of Biology Education,
06800-Beytepe/Ankara-TURKEY

The genus Salvia (Lamiaceae) encompasses more than 900 species
throughout the world. It is represented by approximately 90 species in
Turkish flora and half of which are endemic [1]. The genus has attracted
a great interest so that it has long been the subject of numerous phyto-
chemical and pharmacological activity studies. Several species of Salvia
have been utilized in folk medicines for various purposes (i.e.; abdom-
inal pain, stomachache, would healing, carminative) [2,3]. Undoubtedly,
rosmarinic acid is one of most significant phenolic compound in Lamia-
ceae family which is restricted to the subfamily Nepetoideae, including
Salvia [4]. Mostly the antioxidant activity of many medicinal plants are
associated with their rosmarinic acid content and therefore the rosmari-
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nic acid composition of Salvia genus has also gained a great interest. In
this study, we report a sensitive HPTLC method in order to determine
and compare the rosmarinic acid contents of seven Salvia species; S.
candidissima Guss., S. dichroantha Stapf, S. heldreichiana Boiss. ex DC.,,
S. sclarea L., S. tomentosa Mill., S. triloba L.f. as well as the official sage S.
officinalis L.. The methanolic extracts of the aerial parts of the plants
were migrated on silica gel 60 F,s4 HPTLC plates with toluene: ethyl
acetate: formic acid (5:4:1) as mobile phase and densitometric detection
of rosmarinic acid was carried out at 330 nm. By this study we calcu-
lated the rosmarinic acid contents of seven Salvia species as w/w % by
using HPTLC densitometric method which is validated in terms of accu-
racy, precision, repeatability, reproducibility, linearity, limit of detection,
limit of quantification, sensitivity and specificity. References: 1. Hedge I
C (1982) Salvia L. In: Davis PH (ed.) Flora of Turkey and East Aegan
Islands. Edinburgh University Press. Edinburgh. 2. Sezik E et al. (2001)]
Ethnopharmacol 75: 95 - 115. 3. Baytop T (1999) Tiirkiye’ de Bitkiler ile
Tedavi. Nobel Tip Kitapevleri. Istanbul. 4. Litvinenko VI et al. (1975)
Planta Med 27: 372 - 380.

Insight into carotenoid structure in a single

PA34 Kaczor A, Baranska M

microalgae cell
Faculty of Chemistry, Jagiellonian University, Ingardena 3,
30- 060 Krakow, Poland

Astaxanthin (AXT), a superpotent antioxidant, is a cancer-protective car-
otenoid occurring in some orange and red fruits, vegetables and leaves,
but is also produced by microalgae Haematococcus pluvialis [1,2], yeast,
salmon, trout, krill, shrimp etc. The changes of AXT structure upon ther-
mal stress were investigated for unicellular microalgae Haematococcus
pluvialis by means of in situ Raman spectroscopy and rationalized based
on DFT computations. Although no visual changes are observed in the
Haematococcus cells upon heating from -150 °C, the distinct changes in
Raman spectra occurs from -100 °C systematically up to 150 °C. The ex-
ponential increase of the Raman shift of the v C=C band at ca. 1520 cm™
along with the change of 1190:1160 cm™ ratio is observed that correlates
with changes observed in theoretical spectra of conformers ordered by
decreasing energy. It is assumed that AXT molecules, initially in the
form of H-aggregates with the TT conformations of the end-rings, inter-
convert toward more stable gauche forms upon thermal stress.
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Figure 1: The molecular structure of astaxanthin

Acknowledgement: This research was supported by the Polish Ministry
of Science and High Education (grants no. N204311037 and N204013635).
Computational center “Cyfronet” (Krakow, Poland) is acknowledged for
CPU time. References: 1. Hussein G, Sankawa U, Goto H, Matsumoto K
and Watanabe H (2006)] Nat Prod 69: 443 - 449 2. Higuera-Ciapara I,
Félix-Valenzuela L and Goycoolea F M (2006) Crit Rev Food Sci 46: 185 -
196

Quantitative Analysis of Cyanidin-3-glycoside in
PA35 different elderberry extracts by HPLC
Duymus HG', Géger F', Baser KHC™?
TAnadolu University, Faculty of Pharmacy, Pharmacognosy
Department, 26470 Eskisehir-Turkey; 2King Saud University,

College of Science, Botany and Microbiology Dept., P.O. BOX
2455 - Riyadh 11451- Saudi Arabia

Anthocyanins widely distributed in fruits and vegetables are water so-
luble pigments. Anthocyanins and anthocyanin-rich fruits have various
different biological activities such as antioxidant, antiviral, anti-aging,
antidiabetic and antiproliferative effects (1,2). Sambucus nigra L. (Capri-
foliaceae) is a shrub or small tree which is known as Miirver and dis-
tributed in the Black Sea Region of Turkey (3). It is widely used in
Europe. Both fruits and inflorescenses are used as herbal tea for cough,
colds and flu. The fruits are also used as a natural dye in fruit juices,
wines and jams. In this present study, the fruits were macerated using
different solvents and the fruit tea was prepared according to folkloric
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PA38

use. All extracts were subjected to chromatographic and spectrophoto-
metric analyses for their chemical compositions. In conclusion, the 70%
ethanol extract was found to be rich in anthocyanins and cyanidin-3-
glycoside when compared with other extracts. References: 1. Motohashi
N and Sakagami H (2009) Top Heterocycl Chem 16: 1 -40. 2. Kong M,
Chia LS, Goh NK, Chia TF, Brouillard R (2003) Phytochem 64: 923 - 933.
3. Davis PH (1972) Flora of Turkey and The East Aegean Islands, Vol 4,
Edinburgh, University Press, pp. 541 - 543

PA36

Ultra-performance liquid chromatographic
(UPLC) determination of the rutin and
chlorogenic acid in the Ribes anatolica and its
antioxidant activity

Kendir G, Giiveng A’, Din¢ E?

TAnkara University, Faculty of Pharmacy, Department of
Pharmaceutical Botany, Tandogan 06100 Ankara, Turkey;
2Ankara University, Faculty of Pharmacy, Department of
Analytical Chemistry, Tandogan 06100 Ankara, Turkey

A new ultra performance liquid chromatographic (UPLC) method was
developed for the determination of rutin and chlorogenic acid in Ribes
anatolica Behget (Grossulariaceae) which is an endemic species in Tur-
key [1]. Good chromatographic separation and determination were per-
formed on an Acquiting UPLCTM BEH pheny! column (100 mm x 1.0 mm,
i.d., 1.7 um) system by using a mobile phase containing acetonitrile and
formic acid buffer solution (pH =3.77) with 3% triethylamine (15:85) (v/
v) (See Figure 1). Chromatographic separation is by an isocratic elution
with the flow rate of 0.3 mL/min. Calibration graphs for both com-
pounds in the linear concentration range of 5 - 40 ug/mL were obtained
by using the relationship between the concentration and the peak area
based on the detection at 340 nm. The validity of the UPLC method was
done by analyzing the plant samples. The developed UPLC method was
applied to the quantitative analysis of R. anatolica consisting of rutin and
chlorogenic acid and a good agreement was reported. The estimation of
the antioxidant activities of water and methanol extracts of the leaf is
based on thiobarbituric acid (TBA) assay in order to detect their lipo-
some lipid peroxidation. In this investigation, the significant activities
were obtained from the water (ICs50=24.85+6,33) and MeOH
(IC50=27.03 £ 6,64) extracts of R. anatolica in the TBA test. Propyl gallate
(IC50=0.04 + 0,18) was used as a positive control. References: 1. Behget L
(2001) Turk J Botany 25: 103 - 105.

PA37

Artemisia annua L., sweet or annual wormwood (in Chinese qinghao:
green herb) (Asteraceae) is an annual herb that is native to temperate
Asia. It has been used in China for more than 2000 years for treating
many disorders including malaria [1]. Polymethoxyflavonoids and arte-
misinin, one of the main compounds presents in Artemisia annua L., are
among the most promising natural products for antimalarial and antic-
ancer purposes [2]. In this work, three different chromatographic meth-
ods, including a rapid and selective isolation method of the main poly-
methoxyflavonoids (PMFs) - namely eupatin, the isomers casticin and
chrysosplenetin, artemetin and 5-OH-3,4’,6,7-tetramethoxyflavone -
and artemisinin from A. annua acetone dried extract, have been com-
pared. Briefly, the method consists of a pretreatment of the original
extract between organic and aqueous layers and further purification of
the richest extract in PMFs and artemisinin with Sephadex LH-20, silica
gel normal phase column chromatografies and flash chromatography
equipped with a prepacked normal phase silica column were performed.
Quali-quantitative analyses of the main PMFs found in the extract were
also reported. The best results in terms of efficiency of isolation were
obtained by flash chromatography and to the best of our knowledge this
is the first report on the separation of the pair of isomers casticin and
chrysosplenetin from A. annua by flash chromatography. Acknowledge-
ment: Acnowledgments: Hanze University Groningen, Institute for Life
Sciences and Technology, Groningen (NE) in combination with Erasmus
European Comission Education and Training for the fellowship to C. Wes-
sels. References: 1.Bilia et al. (2006) Phytomedicine13: 487 -493 2.
Ferreira et al. (2010) Molecules 15: 3135-3170

Rapid and efficient isolation of polymethoxylated
flavonoids and artemisinin from Artemisia annua
L. acetone extract

Timadteo P, Wessels C, Ros G, Righeschi C, Bilia A
Department of Pharmaceutical Sciences, University of
Florence, Florence, Italy

Finding the most appropriate IR technique for
plant species identification

Kokalj M, Kolar J?, Trafela T2, Kreft S’

TFaculty of Pharmacy, University of Ljubljana, Askerceva 7,
1000 Ljubljana, Slovenia; 2Faculty of Chemistry and
Chemical Technology, University of Ljubljana, ASkerceva 5,
1000 Ljubljana, Slovenia

Quality control of herbal medicinal products is of extreme importance.
Procedures for identification of plant species, such as biochemical ana-
lysis or macroscopic and microscopic examination of morphological and
anatomical properties are time consuming and expensive[1]. A good
alternative is infrared spectroscopy since it is rapid, easy to use, non-
destructive and low-cost. Identification of species from dried whole leaf
samples of pharmaceutically important Epilobium and Hypericum genera
were investigated. To determine which infrared spectroscopy mode
gives most informative spectra for plant species identification different
modes of infrared spectroscopy were applied. These were diffuse reflec-
tance, attenuated total reflectance (ATR), direct transmission of whole
leaves, and KBr tablet transmission with comminuted leaves. First the
informative wavenumbers were chosen by one-way analysis of variance.
Afterwards the colinearity was reduced with principal component ana-
lysis. At last the species identification was determined with discriminant
analysis. Best results were obtained with ATR and KBr tablet transmis-
sion. Still there were important differences between genera. ATR proved
to be appropriate for discrimination among Epilobium species (accuracy
of plant species identification was 98%), Epilobium species differ in dis-
tribution and morphology of trichomes on the surface of the leaves[2].
While for Hypericum species KBr tablet transmission proved to give best
results (accuracy of plant species identification was 97%). Hypericum
species differ in secondary metabolites that are acumulated in the inter-
ior of the leaves[3,4]. Results show that morphological properties of
plant material should be taken into consideration when developing an
infrared spectroscopy based method for identification of plant species.
References: 1. European Pharmacopoeia 6th Edition, 2007. EDQM (Eur-
opean Directorate for the Quality of Medicines & Health Care), Council of
Europe, Strasbourg Cedex, France 2. Strgulc KrajSek S, Dermastia M,
Jogan N (2006). Bot Helv 116: 169 - 178. 3. Umek A, Kreft S, Kartnig T,
Heydel B (1999). Planta Med 65: 388 - 390. 4. Maggi F, Ferretti G, Poc-
ceschi N, Menghini L, Ricciutelli M (2004) Fitoterapia 75: 702 - 177.
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Applicability of ultra- and nanofiltration for the
concentration of medicinal plant extracts

Paun G', Neagu E', Ungureanu O', Radu GI?

INational Institute for Research-Development of Biological
Sciences, Centre of Bioanalysis, Bucharest, Bulgaria; >Faculty
of Applied Chemistry and Materials Science, Politehnica
University of Bucharest, Bucharest, Bulgaria

The present investigation revealed the potential benefits of ultra- and
nanofiltration application in herbal extracts processing. Helleborus pur-
purascens Waldst. & Kit., Geranium robertianum L. and Salvia officinalis
L. were widely used in traditional medicine. The aqueous extracts of G.
robertianum, H. purpurascens and S. officinalis were concentrated by a
ultra- and nanofiltration. The experimental results are reported, regard-
ing polyphenols concentration and to evaluate the extracts antioxidant
activity. The total polyphenolic content of the extracts was determined
using the Folin-Ciocalteu method [1] and the antioxidant capacities
were evaluated using DPPH scavenging methods [2]. Three membranes
have been used: Millipore (cut-off 10,000 Da) for ultrafiltration, Milli-
pore (cut-off 1,000 Da) and a new type of composite organic-inorganic
membrane preparation in laboratory for nanofitration. Concentrations of
active compounds up to 6 -8 times higher have been obtained in the
nanofiltration retentates with composite membrane and 2-5 times
higher have been obtained in the nanofiltration retentates with Milli-
pore membrane. The concentrated extracts by nanofiltration have a high
antioxidant activity (94.8 — 97.2% DPPH inhibition for Geranium robertia-
num concentrated extract, 64.9 - 69.7% DPPH inhibition for Helleborus
purpurascens concentrated extract and 89.2 - 91.7% DPPH inhibition for
Salvia officinalis concentrated extract), thus it can be considered a good
source for further medicinal applications. Acknowledgement: This
work was financially supported by the Romanian National Center for Pro-
gram Management - PN62076/2008. References: 1. Waterhouse AL
(2002) Current Protocols in Food Analytical Chemistry. John Wiley&-
Sons. New York. 2. Litescu S, Radu GL (2000), European Food Res. and
Technol. Part A p.211.
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Profiling of African Mimosaceae for the rapid

PA40 identification of new triterpenoid electrophiles
Noté O', Urbain A", Antheaume C?, Lobstein A’
TPharmacognosy and Bioactive Natural Substances, UMR
7200, University of Strasbourg, Faculty of Pharmacy, 74
route du Rhin — BP 60024 - 67401 Illkirch, France; 2Service
Commun d’Analyse, University of Strasbourg, Faculty of
Pharmacy, 74 route du Rhin - BP 60024 - 67401 Illkirch,
France

Avicins are complex triterpenoid saponins isolated from an Australian
Mimosaceae (Leguminosae), Acacia victoriae Benth. They are based on
an acacic acid core, substituted by two glycosidic units and by a specific
side chain at C-21 containing two monoterpene carboxylic acids and a
quinovose moiety, conferring thereof particular electrophilic properties
[1]. Avicins exhibit potent proapoptotic and anti-inflammatory activ-
ities, selectively inhibit the growth of tumor cells and thus appear as a
new potential class of anticancer natural substances [2, 3]. In order to
discover new avicins analogues and to identify the pharmacophore re-
sponsible for the activity, different African Mimosaceae species, includ-
ing Acacia, Albizia, and Entada genera, were selected to screen their
saponins content. Chemical profiling of saponin-enriched fractions,
based on a LC-UV-MS/MS dereplication method and NMR experiments,
has pointed out the presence of avicins analogues in the different stu-
died species. Characteristic structural features of avicins consisting of an
acacic acid aglycone, a tri- or tetra-saccharide moiety at C-28, a sugar
residue at C-3, and the acylation of C-21 were highlighted by the devel-
oped method. These findings confirmed that some Mimosaceae species
represent an alternative source for the discovery of new avicin analo-
gues [4]. The dereplication approach enabled to quickly identify the
compounds of interest, and so to focus on their specific isolation and
saving a considerable amount of time. Structures of the isolated triter-
penoids will be unambiguously elucidated on the basis of extensive
analysis of NMR experiments and mass spectrometry, and further sub-
mitted to bioassays to study in depth their mechanism of action. Refer-
ences: 1. Jayatilake GS et al. (2003)] Nat Prod 66: 779 - 83. 2. Haridas V
et al. (2001) Proc Natl Acad Sci USA 98: 11557 - 11562. 3. Gaikwad A et
al. (2005) Clin Cancer Res 11: 1953 - 1962 4. Noté O et al. (2011) Phy-
tochem Rev, in press

Exploitation of HPTLC for methodology
PA41 development: quantification, fingerprinting and
partition coefficient determination
Boka V, Amountzias V, Argyropoulou A, Aligiannis N,

Skaltsounis A

Department of Pharmacognosy and Natural Products
Chemistry, Faculty of Pharmacy, University of Athens,
Panepistimiopolis Zografou, 157 71, Athens, Greece

High Performance Thin Layer Chromatography (HPTLC) is a simple,
modern analytical densitometric analysis technique [1-5]. In the pre-
sent study, HPTLC methods were developed, validated and compared to
analytical techniques routinely used in the laboratory. The quantifica-
tion of oleuropein in differently processed extracts of olive leaves was
carried out. A calibration curve was created with oleuropein as standard
and their content was determined with HPTLC. Quantification was
achieved by UV detection at A 240nm and excellent linear behaviors
over the investigated concentrations were observed. The results were
statistically compared with the ones obtained from two well established
techniques, namely HPLC and NMR, and proved to be precise and accu-
rate. Furthermore, HPTLC was used for the documentation of the finger-
printing of Genista halacsyi Heldr. in order to detect and quantify the
major compounds. The chromatograms allowed the identification of
seven main constituents. Moreover, the possibility of elaborating HPTLC
for the determination of the partition coefficients used in counter-cur-
rent chromatography was examined. The obtained results were success-
fully applied for the purification of the target compounds of the afore-
mentioned plant, indicating that the partition coefficients could effec-
tively be determined with HPTLC analysis and not necessarily with
HPLC. HPTLC provided reliable results in all the methods which were
developed. It was shown to be sensitive, selective, repeatable, easy to
handle, requiring low analysis time and less cost per analysis. Overall,
HPTLC could be efficiently employed instead of expensive and time-
consuming techniques. References: 1.Vanhaelen-Fastre R] et al.
(2000)]. Chromatogr A 868: 269 - 276. 2. Yadav D et al. (2011)] Sep Sci
34: 286 - 291. 3. Rashmi et al. (2011) Phcog ] 3: 41 - 44. 4. Dhalwal K et

al. (2010)] Med Plants Res 4: 1289 - 1296. 5. Plocharz P et al. (2010)]
Chromatogr A 1217: 4868 —4872.

Phytochemical study of plants and plant cell
PA42 cultures of three Salvia Species
Schulz S', Haas C', Berkov S?, Pavlov A3, Ulber R,
Neuhaus E°, Bley T!, Steingroewer |
Unstitute of Food Technology and Bioprocess Engineering,
TU Dresden, Dresden, Germany; AgroBioinstitute, Sofia,
Bulgaria; 3Laboratory of Applied Biotechnologies, The
Stephan Angeloff Institute of Microbiology, Bulgarian
Academy of Sciences, Plovdiv, Bulgaria; *Institute of
Bioprocess Engineering, University of Kaiserslautern,
Kaiserslautern, Germany; Institute of Plant Physiology,
University of Kaiserslautern, Kaiserslautern, Germany

The genus Salvia L. is widely distributed cultivated in various regions all
over the world because of his numerous biological and pharmacological
properties. These positive effects have its source in the high diversity of
their secondary metabolites and enable its application on pharmaceuti-
cal, cosmetics and food industries. The main activities namely adstrin-
gent, antibacterial, anti-inflammatory and antioxidative are effected for
instance by the essential oils as well as phenolic acids, sterols and high-
er terpenoids. Beside cultivation parameters, the composition of these
secondary metabolites is mainly affected by the species. According to
their interesting spectrum of secondary metabolites, S. officinalis L., S.
triloba L.f. and S. virgata Jacq. were selected for the induction of in vitro
cultures. Since the traditional production of selected secondary metabo-
lites by plant is influenced by various parameters like climate, geological
conditions and infestation by parasites, the application of plant cell and
tissue cultures in vitro reveal a potential alternative. In this case cultiva-
tion can be conducted under defined and optimized conditions in a
bioreactor without the need of herbizides. Different phytochemical
methods including extraction, isolation and chromatography techniques
were applied on both the plants and their in vitro cultures in order to
compare their secondary metabolite production. Therefore GC/MS ana-
lysis was performed for the identification and structure determination
of present secondary metabolites. The observed results of these experi-
ments will be presented. Acknowledgement: This work has been sup-
ported by European Social Funds and the Free State of Saxony, project
number 080938406.

- Raman spectroscopy analysis of tobacco

alkaloids

PA43 Kaczor A", Gorz K', Dobrowolski JC?, Baranska M’
TFaculty of Chemistry, Jagiellonian University, Ingardena 3,
30 - 060 Krakow, Poland; Laboratory for Theoretical
Methods and Calculations, National Medicines Institute,
Chetmska 30/34, 00 - 725 Warsaw, Poland; Spectroscopy

and Molecular Modeling Group, Industrial Chemistry
Research Institute, Rydygiera 8, 01 - 793 Warsaw, Poland

Tobacco plants and products contain alkaloids, mainly nicotine, beside
e.g., nornicotine, cotinine, and anabasine. The latter are also metabolites
of nicotine produced in the liver by cytochrome P450. The aim of our
research was in situ investigation of tobacco alkaloids directly in the
plant as well as in some pharmaceutical products. Two-dimensional
Raman maps of nicotine distribution were obtained with 1064 nm ex-
citation wavelength, the spatial resolution of 50 - 200 um and analyzed
with the aid of quantum-chemistry calculations (B3LYP/6 - 311++G(d,p)
and B3LYP/aug-cc-pVDZ). Additionally, calculations were performed for
salts and protonated forms of nicotine. Distribution of nicotine was
obtained by integration of characteristic bands of the compound over
the measured surface. Acknowledgement: This research was supported
by the Polish Ministry of Science and High Education (grant no.
N204013635). Computational center “Cyfronet” (Krakow, Poland) is ac-
knowledged for CPU time.
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Quantification of scopoletin in Artemisia annua L.
using HPLC-ED

Klepo L', Copra Janicijevic A’, Sofic E?, Kroyer G,
Muradic H*

TFaculty of Science, Department of Chemistry, Zmaja od
Bosne, 71 000 Sarajevo, Bosna i Hercegovina; *Faculty of
Pharmacy, University of Sarajevo, Kosevska 4, 71000
Sarajevo, Bosnia and Hercegovina; 3Institute of Chemical
Engineering, University of Technology Wienna,
Getreidemarkt 9/166 A-1060 Vienna Austria; *Karl
Franzens, Univercity, Department of Analytical chemistry,
Universitatsplatz 1, 8010 Graz Austria
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Artemisia annua L. (Asteraceae) contains various phytochemical com-
pounds such as monoterpenoids, sesquiterpenoids, flavonoids, coumar-
ins, sterols etc. Scopoletin (7-hydroxy-6-methoxycoumarin) is coumarin
which can be found in plants of family Asteraceae. In this study, using
HPLC-ED system, quantitave analysis of scopoletin was carried out in
water extracts of A. annua. The shade dried plant material (10g) was
powdered and subjected to extraction with petroleum ether in Soxhlet
apparatus. The defatted marc was then extracted with ethanol till com-
plete extraction. 100 mg of ethanolic extract was weighed accurately and
dissolved in 10 mL of water with vigorous shaking. It was then filtered
and the volume made up to 100 mL with water (stock solution). HPLC
conditions were following: Mobile phase: methanol-acetonitrile-water-
acetic acid (20+10+70+1); electrochemical detector with range 50 nA,
potential +0.840 V, filter 0.02Hz; flow rate 1 mL/min; temperature
25 °C, column: ODS hypersil. Injection volume was 20 ul. Concentrations
of standard were: 10 ng/20uL, 20 ng/20uL and 40 ng/20uL. Retention
time of scopoletin in standard solution and extracts of A.annua was 11.4
minutes. Content of scopoletin in extracts of two samples of A. annua
were 109 ug/g and 534 ug/g dry plant. The result showed that very low
concentration of scopoletin in plant extracts can be indentified and
quantified. References: 1. Bakuni R S et al. (2001) Current Science 80:
35-48 2. Brown G D (2010) Molecules 15: 7603 - 7698 3. Fernandez
Izquierdo ME et al. (2000) Food Chemistry 70: 251 - 258 4. Tzeng TC
et al. (2007) Separation and Purification Technology 56: 18 - 24 5. Xia Y
et al. (2007)] Chromatography B 857: 332 -336
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Comparison of total phenolics of ethanolic
extracts from Sideritis species, Distributed in the
natural flora of Antalya

Cinar A', Elmasulu S?, Bayir A’ Turgut K?

"Bati Akdeniz Agriculture Research Institute, Aksu, 07113,
Antalya, Turkey; >Akdeniz University, Faculty of Agriculture,
07058, Antalya, Turkey

The genus Sideritis L. (Lamiaceae) includes more than 150 species grow-
ing mainly in the Mediterranean areas (1) this genus has 44 species (55
taxa) in Turkey (2). In this study; aerial parts of the flowering 14 per-
ennial Sideritis plants (Table1) were collected during July 2010. In order
to analyse of the total phenolic in Sideritis, samples containing 0.25 g of
powder material were processed. The ethanol extraction was performed
with 25 mL of 70% ethanol at room temperature for 24 h with a shaker
(3). Ethanol extractions were filtered and the total phenolic content was
estimated by the Folin-Ciocalteu method (4). Nine hundred microlitres
of water were added to 100 ul extracts. 5ml of 1:10 diluted Folin-Cio-
calteu reagent and 4 ml of sodium carbonate (75 g/l) added to extracts.
After 2 h of incubation in the dark at room temperature, the absorbance
at 765 nm was measured. The amounts of total phenolic substance in 14
species varied in the range of 27.5 and 68.9 mgGAE/g. While the taxa of
Sideritis stricta Boiss. & Heldr., sampled from Akdeniz University Campus
has the highest value (68.9 mgGAE/g), the lowest value (27.5 mgGAE/g)
was detected in taxa of Sideritis albiflora Hub.-Mor., sampled from Ke-
mer location (Figurel). Because of the close relationship between the
total amount of phenolic compounds and antioxidant effect, it has been
concluded, that it is able to profit from the Sideritis species, containing
high amounts of phenolic as a source of natural antioxidants. Refer-
ences: 1. Obon De Castro C and Rivera Nunez D (1994) A Taxonomic
Revision of the Section Sideritis (Genus Sideritis) (Labiatae), Cramer ],
ed., Vol.21, Phanerogamarum Monographiae, Berlin-Stuttgart 2. Duman
H, Kirtmer N, Unal F, Giiveng A ve Sahin P (2005) Tiirkiye Sideritis L.
Tiirlerinin Revizyonu, TUBITAK Projesi Sonu¢ Raporu, Proje No: TBAG-
1853 (199T090). 3. Petreska ], Stefova M, Ferreres F, Moreno DA, Tomas-
Barberan FA, Stefkov G, Kulevanova S, Gil-Izquierdo A, (2011) Food
Chem125: 13-20 4. Spanos G and Wrolstad R.E (1990)] Agric Food
Chem 38: 1565 - 1571.

Total Phenolics of Origanum Species from Natural
Flora of Antalya

Elmasulu S, Cinar A?, Deniz IG®, Bayir A®

TAkdeniz University, Faculty of Agriculture, 07058, Antalya,
Turkey; *Bati Akdeniz Agriculture Research Institute, Aksu,
07113, Antalya, Turkey; >Akdeniz University, Faculty of
Education, 07058, Antalya, Turkey

The genus Origanum L. is represented in Turkey by 26 taxa (23 species, 3
subspecies), 13 being endemic to Turkey. 50% of all 51 Origanum taxa,
known in the World are distributed in Anatolia (1,2,3). This high rate
suggests that the gene centre of Origanum is Turkey (4) 9 perennial
Origanum plants from 23 location were collected from natural flora of
Antalya. In order to analyse the total phenolics in Origanum (leaf and
flowers), samples 0.25 g of powder material of each species were pro-
cessed. The ethanol extraction was performed with 25 mL of 70% etha-
nol at room temperature for 24 h with a shaker. The total phenolic con-
tent was estimated by the Folin-Ciocalteu method. Ethanol extractions
were centrifuged and 100 ul extracts were taken, nine hundred micro-
litres of water were added. 5 ml of 1:10 diluted Folin-Ciocalteu reagent
and 4ml of sodium carbonate (75g/l) added to extracts. After 2h of
incubation in the dark at room temperature, the absorbance at 765 nm
was measured. The total amount of phenolic compounds varied in the
range of 56.1 - 109.1 mgGAE/g at the level of location and 61.6 - 98.6
mgGAE/g at the level of species. The highest value at the level of location
was obtained from Origanum vulgare L. subsp. hirtum (Link) letsw., in
Kemer location. However, Origanum solymicum P.H.Davis, local endemic
species had high values in all three locations and the highest average at
the level of species. Origanum hypericifolium 0.Schwarz & P.H.Davis had
the lowest average at the level of species. References: 1. letswaart ] H
(1982) Origanum L. In: Davis, P.H. (Editor), Flora of Turkey and the East
Aegean Islands, Vol. 7: 297 - 313, Edinburgh University Press, Edinburgh.
2. Davis PH, Mill R R and Tan K (1988) Flora of Turkey and the East
Aegean Islands (Suppl. I), Vol 10, Edinburgh University Press, Edinburgh.
3. Giiner A, Ozhatay N, Ekim T and Baser K H C (2000) Flora of Turkey
and the East Aegean Islands (Suppl. II), Vol 11, Edinburgh University
Press, Edinburgh. 4. Baser K H C (2002) The Turkish Origanum species.
In: Kintzios S E (Editor), Oregano: the genera Origanum and Lippia.
Taylor & Francis, pp.109 - 126, London.
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Total Phenolics of Thymus species from Natural
Flora of Antalya

Elmasulu S, Cinar A%, Bayir A%, Deniz IG?
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07113, Antalya, Turkey; 3Akdeniz University, Faculty of
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The genus Thymus (Lamiaceae) is represented by about 250 taxa (214
species, 36 subspecies) worldwide (1). There are represented by 37 spe-
cies and 55 taxa (species, subspecies, variety) in Turkey, 27 taxa of
which are endemic (2,3,4). In this study; aerial parts of the flowering 9
perennial Thymus plants from 17 locations were collected from natural
flora of Antalya. In order to analyse of the total phenolics in Thymus (leaf
and flower) samples, 0.25¢g of powder material were processed. The
ethanol extraction was performed with 25 mL of 70% ethanol at room
temperature for 24 h using a shaker (5). The total phenolics content was
estimated by the Folin-Ciocalteu method (6). Ethanol extractions were
santrifuged and 100 pl extracts taken, nine hundred microlitres of water
were added. 5ml of 1:10 diluted Folin-Ciocalteu reagent and 4ml of
sodium carbonate (75 g/l) added to the extracts. After 2 h of incubation
in the dark at room temperature, the absorbance at 765 nm was mea-
sured. The total amount of phenolic compounds varied in the range of
45.1 - 76.4 mgGAE/g at the level of location and 45.1 - 66.8 mgGAE/g at
the level of species. The highest value at the level of location was ob-
tained from Thymus zygioides Griseb., in Saklikent location. T. sipyleus
Boiss. subsp. sipyleus had the highest average at the level of species. T.
leucotrichus Halacsy has the lowest average at the level of species. Re-
ferences: 1. Morales R (2002) The history, botany and taxonomy of the
genus Thymus. In: Stahl-Biskup E, Saez F (Eds) Thyme-the Genus Thy-
mus, Taylor-Francis pp.1-43, London. 2. Jalas ] (1982) Thymus L. In:
Davis, P.H. (Editor), Flora of Turkey and the East Aegean Islands, Vol. 7:
349 - 382, Edinburgh University Press, Edinburgh. 3. Davis PH, Mill R R
and Tan K 1988. Flora of Turkey and the East Aegean Islands (Suppl. I),
Vol 10, Edinburgh University Press, Edinburgh. 4.Giiner A, Ozhatay N,
Ekim T and Baser K H C (2000) Flora of Turkey and the East Aegean
Islands (Suppl. II), Vol 11, Edinburgh University Press, Edinburgh. 5.
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Petreska J, Stefova M, Ferreres F, Moreno DA, Tomas-Barberan FA, Stefkov
G, Kulevanova S, Gil-Izquierdo A (2011) Food Chem 125: 13 -20 6. Spa-
nos G and Wrolstad RE (1990)] Agric Food Chem 38: 1565 - 1571.
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Natural product Marie-Lise database
development for high-throughput
phytochemical profiling of plant extracts

Bréant L', Ades M?, Ngom S, Sénécheau CV?, Mékidéche N°,
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22260 Pontrieux, France; “Laboratory of Pharmacognosy,
UMR-CNRS 7200, Faculty of Pharmacy, 67400 Illkirch,
France; >BiotechMarine Z.1. BP 72, 22260 Pontrieux, France

Modern drug discovery is greatly based on the identification and struc-
tural characterization of new lead compounds, stemming from the huge
diversity of natural plant chemicals. The process is tedious facing the
complexity of plant metabolome, and the time-consuming steps of pur-
ification. In order to reduce the number of de novo purification and
elucidations of chemical entities, an interesting strategy is to create a
natural-product database. Using about two hundred natural compounds
including alkaloids, steroids, terpenes and phenolic compounds from
commerce and our in-house chemical library (UMR 7200), we developed
a database named “Marie-Lise” through a combination of HPLC-DAD and
LC-QQTOF-MS/MS analysis using Galaxie and MassLynx softwares. High
detection sensitivity and selectivity of these methods permits us to
characterize: retention time, UV spectra, mass spectra, MS/MS datas
and metabolite specific calibration curve of the two hundred validated
pure substances. This data matrix allowed us to build programs that
permit to achieve high-throughput screening (HTS) of chemical struc-
tures in order to accelerate the discovery of new compounds or to iden-
tify and quantified known compounds of specific biological interest or
toxicity from complex mixtures such as plant extracts or preparations.

Combination of LC retention, high resolution
TOF-MS information and web database search as
dereplication tools in a chemotaxonomic study
of Lippia spp

Eugster P, Funari C?, Mattioli F?, Durigan G°, Martel S',
Carrupt P', Silva D?, Wolfender J'

ISchool of Pharmaceutical Sciences, EPGL, University of
Geneva, University of Lausanne, 30 quai Ernest-Ansermet,
CH-1211 Geneva 4, Switzerland; >NuBBE - Nucleo de
Bioensaios, Biossintese e Ecofisiologia de Produtos Naturais,
Institute of Chemistry, Sdo Paulo State University,
Araraquara, SP, CP 355, CEP 14801 - 970, Brazil;; 3Instituto
Florestal, Floresta Estadual de Assis, CP 104, CEP 19802 - 970
Assis, SP, Brazil.
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Dereplication of natural products (NPs) in crude plant extracts repre-
sents a key process to rationalize bioactivity guided isolation procedures
[1]. This process is efficient using LC-MS, notably with instrument spe-
cific MS/MS databases, but libraries of spectra have to be built or rebuilt
from large collection of pure standards. In order to evaluate how far NP
annotations can be made from a single LC-MS profiling using high re-
solution (HR)MS, online molecular formula assignment and LC-reten-
tion-based methods were evaluated in the frame of a chemotaxonomic
study on various Lippia species from Brazil. In this respect, metabolite
profilings were recorded on all crude extracts by HR-UHPLC-TOF-MS
using generic long gradient and MS conditions. The high mass accuracy
of the TOF-MS routinely provides exact mass determination below 10
ppm, corresponding to 5-50 putative molecular formulae per mass
detected. To reduce this large number of formulae, heuristic filters were
applied, which took into account statistics on characteristic composi-
tional features of organic compounds and database information of ex-
isting NPs [2]. This approach mainly reduced the possible hits to one
single molecular formula. Search in web databases with chemotaxo-
nomic information provided a few possible NPs for each formula. These
were discriminated by retention information, based on the well-known
log P - retention relationship [3], comparing the calculated log P of
known compounds of the extract with the calculated log P of putative
structures. This procedure has been used in a chemotaxonomic study of
Brazilian Lippia species and more than 40 compounds were annotated in
this way. References: 1. Wolfender JL (2009) Planta Med 75: 719. 2. Kind
T, Fiehn O (2007) BMC Bioinformatics 8: 20. 3. Martel S et al. (2008)
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Chromatographic Approaches for Measuring log P, in Molecular Drug
Properties - Measurement and Prediction. Ed. R. Mannhold, Wiley-
VCH, Weinheim, Germany.

Isolation and characterization of caffeic acid

derivates from Galtonia viridiflora
PAS0 Klar F

Flurepha, Division of Natural Product Research, Buer-
Gladbecker Str. 78, 45894 Gelsenkirchen, Germany

Galtonia is a South African genus of Asparagaceae (former Hyacintha-
ceae) comprising several bulbous geophytes. So far, little is known about
natural products of Galtonia species except G. candicans Decne. Recent
studies showed it to be rich in umpteen cholestane glycosides [1]. This
work deals with information about natural products isolated und pur-
ified from extracts of Galtonia viridiflora 1.Verd. G. viridiflora, also known
as Cape Hyacinth, is a pale green flowering species, which naturally
distribution areas are the Orange Free State to Lesotho an the Northeast
Cape. Ethanolic and methanolic extracts of bulbous and herbal parts
were separated by medium pressure column chromatography on silica
gel and polyamide followed by purification via preparative HPLC. Several
isolated compounds were identified by comparison with authentic sub-
stances using FT-IR, UV-Vis and 1 H-NMR. Quantification of the main
compounds was carried out by HPLC analysis with UV detection. Beside
glycosidic saponins several caffeic acid derivates were found. Above
ground and bulbous extracts contain different conjugates of caffeic acid
with monoglycosides, mainly rhamnose and glucose. Furthermore,
chlorogenic acid and isochlorogenic acids were found in all parts of G.
viridiflora. Cafteric acid (1) and chicoric acid (1, CA) were mainly de-
tected in extracts of herbal parts. A content of up to 1% CA in the
flower’s extract is noteworthy, because this substance was found to be
a pharmacologically active compound. Several in vitro investigations
described immune modulating effects and a potential for inhibiting viral
integrase [2].
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References: 1. Kuroda M et al. (2001) Chem Pharm Bull 49: 1042 - 1046.
2. Healy EF et al. (2009)] Mol Graph Model 27: 584 - 589.
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Determination of parthenin in Parthenium
hysterophorus L. by means of HPLC-UV: Method
development and validation

Saucedo Herndndez Y', Bravo Sdnchez L', Gonzdlez

Bedia M, Torres Gémez L', Jorge Rodriguez E', Gonzdlez San
Miguel H', Gonzdlez Mosquera D', Polin Garcia L',
Dhooghe I, Theunis M?, Pieters L?, Apers $*

TPharmacy Department, Faculty of Chemistry, Central
University “Marta Abreu” of Las Villas, C-54830 Santa Clara,
Cuba; ’Laboratory of Pharmacognosy and Pharmaceutical
Analysis, Department of Pharmaceutical Sciences, University
of Antwerp, Universiteitsplein 1, Antwerp, Belgium

Parthenium hysterophorus L. or Santa Maria feverfew is a plant used in
Cuba since antiquity for the treatment of several diseases. Nowadays, it
is still used as an antipyretic and antiparasitic agent (1,2). Parthenin, a
sesquiterpene lactone, is the active secondary metabolite and the major
component of the plant (3,4). In this study the development and valida-
tion of a HPLC method for the determination of parthenin in the pow-
dered plant material are presented, making it possible to perform qual-
ity control on preparations containing P. hysterophorus. Firstly, parthe-
nin was isolated from the plant material in order to use this as reference
material. During the method development, the extraction procedure,
sample preparation, and HPLC conditions were evaluated and optimized.
The final method was fully validated in terms of calibration model, pre-
cision, accuracy, and specificity. Based on these results, it was concluded
that the developed HPLC method is suitable for the determination of
parthenin using a single- point calibration. The calibration model was
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linear in the concentration range from 0.05 to 0.25 mg/ml. Analysis on
different days showed that the method was precise with an average
concentration of 4.73% and RSD of 1.39%. A recovery experiment was
performed resulting in a 95% confidence interval between 97.5% and
100.4%, meaning that the method is also accurate. Specificity was con-
firmed by the investigation of the peak purity. Using this newly vali-
dated method the quality of the plant material of P. hysterophorus, used
as an active principle in pharmaceutical preparations, can be guaran-
teed. Acknowledgement: Project (Belgium)”Strengthening under gradu-
ate and graduate education in PharmaceuticalSciences” References:
1. Belz RG et al. (2007) Planta Med18: 275 - 277. 2. Dominguez XA, Sierra
A (1970). Planta Med18: 275 - 277. 3. Khare CP (2007) Indian Medicinal
Plants: An Illustrated Dictionary, Springer, New Delhi. 4. Picman AK et al.
(1980). Chromatogr 189: 187 - 198.

Liquid chromatography techniques for

PA52 separation of flavonoids from Droseraceae
Jaszczolt M7, Skrzypczak A', Krolicka A%, Lewandowski A’,
Kaminski M!
'Gdansk University of Technology, Gdansk, Poland;

2University of Gdansk and Medical University of Gdansk,
Gdansk, Poland

Flavonoids which are presented in insectivorous plants of the Drosera-
ceae family have wide range of advantageous properties i.e. an antiox-
idant, anti-inflammatory and antimicrobial activities, antitumor activity
was reported as well. The purpose of the research was to develop the
most favourable conditions for liquid chromatographic separation and
identification of myricetin and quercetin in extracts of insectivorous
plants. In the research a methanol and chloroform extracts of the Dro-
sera binata Labill., Drosera capensis L., Drosera aliciae Raym.-Hamet and
Dionea muscipula Ellis cultivated in vitro were used. In the first stage of
the research an optimal composition of the eluent for selective separa-
tion of the components included in the extracts was selected. The thin
layer chromatography (TLC) in the reversed phase and hydrophilic inter-
action chromatography (HILIC) conditions was used for selection of op-
timal chromatographic systems. In the second stage of the research a
high performance liquid chromatography (HPLC) in RP and HILIC opti-
mal conditions was used for detailed characteristic of analysed mix-
tures. The results show that thin layer chromatography is helpful tech-
nique for pre selection components of the eluent to separation of the
flavonoids from complex herbal matrix. In the paper there is reported
that application gradient elution is more preferable than isocratic elu-
tion in HPLC techniques. Acknowledgement: State Commitee for Scien-
tific Research, Grant No N N405 3757 37. This research work was supported
by the European Union in the framework of the European Social Fund. The
system project of the Pomorskie Voivodeship “InnoDoktorant - Scholar-
ships for PhD students, II edition”.
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Optimal conditions of naphthoquinones
separation from carnivorous plants extracts
using thin-layer chromatography and high
performance liquid chromatography

Jaszczolt M', Skrzypczak A', Krolicka A?, Lewandowski A,
Kaminski M'

'Gdansk University of Technology, Gdansk, Poland;
2University of Gdansk and Medical University of Gdansk,
Gdansk, Poland

Droseraceae plants are owned by the family of carnivorous plants, which
in an unusual way adapt to environments poor in nutrients. Droseraceae
obtain essential nutrients catching insects and other small inverteb-
rantes. Plumbagin, chloroplumbagin, ramentaceon and droseron are
naphthoquinones, which could be found in leaves and shoots of plants
from Droseraceae family. In the literature there are a lot of information
about the pharmacological properities of these secondary metabolites.
The purpose of this research was to develop optimal conditions for
separation of naphthoquinones contained in extracts of insectivorous
plants of the species Dionaea muscipula Ellis, Drosera aliciae Raym.-Ha-
met, Drosera capensis L. and Drosera binata Labill. The experimental
studies have been divided into two stages, the first included study using
thin layer chromatography (TLC) and the second using high performance
liquid chromatography (HPLC) technique. Both the studies by thin layer
chromatography and high performance liquid chromatography was per-
formed in normal and reversed phase system. Optimal conditions of
naphthoquinones separation using TLC and HPLC in normal and re-

versed phase system will be presented. Acknowledgement: State Com-
mitee for Scientific Research, Grant No N N405 3757 37. This research work
was supported by the European Union in the framework of the European
Social Fund. The system project of the Pomorskie Voivodeship “InnoDok-
torant - Scholarships for PhD students, II edition”.
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Application of HPTLC-MS for the on-line
identification of oxypregnan glycosides in Hoodia
gordonii

Bauer R, Meier M", Pferschy Wenzig E', Wolkart K,

Reich E?

Institute of Pharmaceutical Sciences, Pharmacognosy, Karl-
Franzens-University Graz, Universitdtsplatz 4, 8010 Graz,
Austria; 2CAMAG-Laboratory, 4132 Muttenz, Switzerland

Hoodia gordonii (Mass.) Sweet is a succulent plant from South Africa and
Namibia which has been used by the indigenous people to suppress
appetite. Oxypregnan glycosides (hoodigosides) are considered as active
principles [1]. HPLTC methods have been previously developed for the
fingerprint analysis and identification of extracts from Hoodia gordonii
[2,3]. Ion-trap tandem mass spectrometry and liquid chromatography
coupled with electrospray ionization time-of-flight mass spectrometry
have been used for the identification of isolated steroidal glycosides in
Hoodia gordonii [4]. Recently, an HPTLC-MS Interface became available,
which semi-automatically can extract zones of interest directly from a
TLC/HPTLC plate and can direct them into a LC-MS system so that mass
spectra can be obtained [5,6]. Previously we have tested the HPTLC-MS
Interface for analysis of flavonoid containing herbal drugs [7]. We now
have investigated the HPTLC-MS Interface for the identification of hoo-
digosides in extracts of Hoodia gordonii. Extracts have been applied as
bands onto HPTLC plates using an automatic TLC sampler. Separated
zones were eluted from the plate by the HPTLC-MS interface using
methanol as solvent delivered by an HPLC pump at 100 pl/min. The
interface was hyphenated to a Finnigan LCQ Deca XP Plus ion trap mass
spectrometer equipped with an electro spray ionization (ESI) source.
Hoodigosides M, L, U, O, E, F, ], N, and C could be identified on the basis
of the mass spectra obtained by HPTLC-MS. Therefore, the HPTLC-MS
interface is a quick and powerful tool for the on-line identification of
hoodigosides in TLC separations and can complement the classical TLC
detection tools. References: 1. Vermaak I et al. (2011) Planta Med [Epub
ahead of print]. 2. Widmer V et al. (2008)] Planar Chromatogr (2008)
21(1): 21-26. 3.Rumalla Ch et al. (2008)] Sep Sci 31: 3959 - 3964.
4.Avula B et al. (2008) Rapid Comm Mass Spectrom 22(16): 2587 -
2596. 5. Luftmann H et al. (2007) Rapid Commun Mass Spectrom 21:
3772 -3776. 6. Reich E, Widmer V (2009) Planta Med 75(7):711 - 718.
7. Bauer R et al. (2010) Planta Med 76: 1334.
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Application of near-infrared spectroscopy (NIRS)
as a tool for quality control in Traditional Chinese
Medicine (TCM)

Huck Pezzei VA, Pallua JD, Pezzei C, Schonbichler SA,
Bittner LK, Bonn GK, Huck CW

Institute of Analytical Chemistry and Radiochemistry,
Leopold-Franzens University, Innrain 52a, 6020 Innsbruck,
Austria

Traditional Chinese Medicine is becoming more and more popular all
over the world. Novel analytical tools for quality control are highly de-
manded enabling analysis starting at breeding and ending at biological
fluids including urine or serum. Compared to analytical separation
methods (chromatography, electrophoresis) near-infrared spectroscopy
(NIRS) allows analyzing matter of interest non-invasively, fast and phy-
sical/chemical parameters simultaneously. It can be used for the quan-
titative control of certain ingredients. In many cases identification can
only be achieved by pattern recognition. Therefore, NIRS combined with
cluster analysis offers huge potential to identify e.g. species, geographic
origin, special medicinal formula etc (Figure 1). In the present contribu-
tion the fundamentals, possibilities of NIR applied in quality control of
TCM are pointed out and its advantages and disadvantages are discussed
in detail by several practical examples [1,2]. A Biichi FT-NIR spectro-
meter was used for recording. Cluster analyes and PLS calibration mod-
els were generated with NirCal 4.21 and/or The Unscrambler. A Perkin
Elmer 400 spectrometer in combination with a microscope with a nitro-
gen cooled MCT detector-array was used to acquire the hyperspectral
images. NIR imaging is highly useful to judge the botany and morphol-
ogy of the sample and allows visualizing the distribution of active plant
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ingredients. Stable PLS calibration models can be applied for quantita-
tive determination of API's, judgment of raw materials, during the pro-
duction and the preparation of medicinal formulations. Cluster analyes
are highly suitable for identifying falsification, species and georgraphic
regions. Both methods in combination are applied to monitor the quality
of patented formulations.

Figure 1: Flow diagram of NIRS application fields in TCM

Acknowledgement: Eurasia-Pacific Uninet (EPU) (Salzburg, Austria), the
Ministry for Science and Research and the Ministry for Health, Family and
Youth (Vienna, Austria) (Novel Analytical Tools for Quality Control in Tra-
ditional Chinese Medicine, Project No. 80855), the Leopold-Franzens Uni-
versity, Innsbruck (Nachwuchsforderung) for financial support Refer-
ences: 1. Pezzei C, Pallua JD, Schaefer G, Seifarth C, Huck-Pezzei V, Bitt-
ner LK, Klocker H, Bartsch G, Bonn GK, Huck CW (2010). Mol Biosyst 6:
2287. 2. Pallua JD, Pezzei C, Huck-Pezzei V, Schonbichler S, Bittner LK,
Bonn GK, Saeed A, Majeed S, Farooq A, Najam-ul-Haq M, Abel G, Popp M
and Huck CW (2011) Curr Bioactive Comp 7: in press.
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Study and comparison of the Pistacia atlantica
Desf. oleoresins from Iran

Savedoroudi P, Mirzajani F', Memar A%, Ghassempour A’
Department of Phytochemistry, Medicinal Plants and Drugs
Research Institute, Shahid Beheshti University, G.C. Evin,
Tehran, Iran; 2No.278, third floor, between Hafez and Aban,
Karimkhan Zand, Tehran, Iran

Pistacia atlantica Desf. is one of the species which is valued because it is
the source of mastic gum, exudates which strengthens gums, deodorizes
breath, fights coughs, chills and stomach diseases [1, 2]. Furthermore,
the extracted oleoresin from P. atlantica is used in the chewing gum
industries. One of the difficulties in chewing gum industries is the in-
fluence of the preliminary processing of the raw materials on the quality
of the final products. It may caused by the variation of the different
geographical area where the raw materials were collected or the process
of preliminary preparation. These factors were monitored according to
the chemical and physical examinations. The preparation process was
monitored over the final physical properties of samples using thermal
gravimetric method, (TG) and differenzial scanning calorimetry, (DSC).
Moreover, In order to evaluate the geographical influence, the fragrance
and the structural compounds of the raw samples collected from differ-
ent areas were studied. The essential oil from the oleoresin, collected
from six different locations in Iran, was obtained and its chemical com-
position was determined with GC and GC-MS. The yield range of essen-
tial oil was 17 - 22% (w/w), and the major compound is o-pinene, (92%).
Because of the versatile usage in food industries and high concentration
of a-pinene, it subjected for the antimicrobial activity against variety of
respiratory and gastrointestinal microorganisms. In addition, because
the oleoresin has a carbohydrate structure [3], the monosaccharides
constituted of extracted polysaccharides were studied. The results de-
monstrate that the major constitutions were arabinose and galactose.
References: 1. Meickle RD (1977) Flora of Cyprus The Bentham-Moxon
Trust, Royal Botanic Gardens. Kew. 2. Bellakhder ] (1997) La pharmaco-
pée marocaine traditionnelle; Médicine arabe ancienne et savoir popu-
laire. Ibis Press. Saint Etienne. 3. Kottakis F et al. (2008) Amino Acids 34:
413 - 420.
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TH NMR Metabolomic analysis of coffee and tea
samples for the quantative determination of the
main constituents
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In metabolomics the aim is to detect and quantify all metabolites pre-
sent in a certain organism, tissue or cell at a specific moment. One of the
major problems in the analysis is the incomplete extraction [1]. In NMR
based metabolomics generally aqueous solutions are used. In studies
with humans or animals, where the samples are generally derived from
body fluids this seems logic, but in plants a much larger variety of
metabolites is encountered and the metabolites are obtained through
the extraction of tissues. For the analysis of samples of tea and coffee the
extraction procedure was investigated. Direct extraction with commonly
used NMR solvents, did show that no single solvent provided a complete
profile, but the best results were obtained with an extraction with a
two-phase system consisting of water and chloroform. Water was found
to be essential to obtain a good extraction of the apolar constituents
with chloroform. The direct use of chloroform on dried plant material
yielded incomplete extractions. The application of the developed proto-
col on the coffee and tea samples permitted an accurate quantification
of the caffeine content and the detection of specific metabolites in dif-
ferent types of coffee and tea. Acknowledgement: CNPq, FAPER], CAPES.
References: 1. Schripsema | (2010) Phytochem Anal 21: 14 -21
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Quantitative and qualitative analyses of
rosmarinic acid in South African Salvia species
using two chromatographic techniques

Kamatou G, Chen W, Viljoen A

Department of Pharmaceutical Sciences, Faculty of Science,
Tshwane University of Technology, Private Bag X680, 0001,
Pretoria, South Africa

The genus Salvia (Lamiaceae) encompasses about 900 species world-
wide of which 26 are indigenous to southern Africa. The South African
species are used in traditional medicines [1], as spice or tea due to
reported good anti-oxidant properties [2]. The anti-oxidant capacity of
these plants has been ascribed to the presence of phenolic compounds
such as rosmarinic acid (RA), caffeic acid, carnosic acid and carnosol [2].
HPTLC-densitometric and HPLC-UV chromatographic techniques were
used for qualitative and quantitative analyses of RA in 18 methanol:-
chloroform extracts from sixteen Salvia species. Polynomial and linear
regression analyses were used to estimate the amount of RA in solvent
extracts by HPTLC-densitometric and HPLC-UV techniques, respectively.
RA was identified in all the samples investigated and ranged from
13.1 ug/mg (S. stenophylla Burch. ex Benth.) to 113.0 ug/mg (S. muirii
L.Bolus). The paired sample t-test showed no statistical significant dif-
ference in the estimation of the amount of RA in the solvent extracts
using the two chromatographic techniques. A strong correlation
(r2=0.93) was found between the estimation using the HPTLC-densito-
metric and the HPLC-UV calibrations. Acknowledgement: National re-
search Foundation (South Africa); Tshwane University of Technology, South
Africa National Biodiversity Institute (Pretoria). References: 1. Watt JM,
Breyer-Brandwijk MG (1962) The Medicinal and Poisonous Plants of
Southern and Eastern Africa. 2nd edition. E and S. Livingstone, Edin-
burgh. 2. Kamatou GPP et al. (2010) Food Chem 119: 684 - 688.
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Expression of amorpha-4,11-diene synthase
(ADS) gene in Iranian Artemisia annua L.
genotypes

Naghavi M, Reshidi Monfered S, Alizadeh H, Yazdisamadi B
Deparment of Biotechnology, Agricultural & Natural
Resources College, University of Tehran, Tehran, Iran
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Malaria disease is caused by unicell of Plasmodium falsiparum. Nowa-
days, malaria has been reported in more than 100 countries. The arte-
misinin is a sesquiterpene that is produced by two pathways of isopre-
noid and mevalonate in Artemisia annua L. Artemisinin as new and
effective drug is widelyused. Artemisia annua is annual plant and native
to Asia and most probably China. In this study, six different genotypes
Artemisia annua was collected from the province of Golestan. Amorpha-
4, 11-diene synthase (ADS) promoter was analyzed by using different
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cis-elements database of PLATcare, TRANSFAC and PLACE. The result
showed that there are different cis-elements responding to plant hor-
mones and abiotic stress in ADS promoter. We also identified two new
putative transcription factors in EST library of Artemisia annua then
studied the expression of ADS gene and three transcription factors by
using real time PCR technique. The result showed that WRKY transcrip-
tion factor had more important role than other transcription factors.

Development of NaCl-tolerant line in Tanacetum
cinerariaefolium through shoot organogenesis of
selected callus line

Abdi G

Persian Gulf Research and Studies Center, Persian Gulfs
University, Boushehr, Iran.
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Plants were regenerated successfully through shoot organogenesis of a
NaCl-selected callus line of Tanacetum cinerariaefolium (Trevir.) Schultz-
Bip developed through stepwise increase in NaCl concentration in MS
medium. Increasing NaCl level concentration (0, 5, 10, 15, 20, 25, 30, 35,
40, 45mM) from low level to high level was found to be a better way to
isolate NaCl-tolerant callus line, since direct transfer of callus to high
saline medium was detrimental to callus survival and growth. Among
different media and growth regulator treatments, MS media containing
1 mgl™ BA and 1 mg 1" NAA or 1 mgl! BA, 2 mgl™! NAA and 0.5 mgl’!
GA3 for shoot organogenesis in selected callus line and B5 medium
supplemented with 2 mgl™' NAA showed best response for root regen-
eration. As increasing NaCl concentrations (From 0 to 45 mM) the ability
of shoot and root regeneration were decreased. The selected callus line
showed significance increase in proline content and decrease in pyre-
trine content. Based on growth performance and proline content (20
mM in callus line and 35 mM in shoot culture) could be considered as
NaCl-tolerant line showing all positive adaptive features towards the
salinity stress. Further studies about agronomic performance of ob-
tained plants under saline soil condition are necessary for understand-
ing to check the genetic stability of the induced salt-tolerance plants.

Stable Over expression of codeinone reductase
gene in transgenic Papaver somniferum plant
Hosseini B!, Hashemi H?, Shahriari F?

TDepartment of Horticulture, Faculty of Agriculture, Urmia
University, P.0.Box 165, Urmia, Iran.; >National Institue for
Genetic Engineering and Biotechnology (NIGEB), P.O. Box:
14155 - 6343, Tehran, Iran; >Department of Biotechnology
and Plant Breeding, Faculty of Agriculture, Ferdowsi
University of Mashhad, P.0.Box 91775 - 1163, Mashhad,
Iran.
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Papaver somniferum today is the commercial source of the narcotic an-
algesics morphine and codeine. By conversion of codeinone and morphi-
none to morphine, codeinone reductase is a key gene in metabolic en-
gineering of isoquinoline alkaloids pathway. In this project, at first we
optimised expression of gus gene in P. somniferum via Agrobacterium
tumefaciens containing pBI121 plasmid. Encoding gene of COR enzyme
was isolated using primers which designed on the base of gene sequence
available on data banks (NCBI) for P. somniferum. This gene then cloned
in expression vectors under controlled of CaMV35 promoter and trans-
ferred to plants by agro transformation. The result of evaluation showed
the qualitative and quantitatives changes in metabolite production of
transgenic and control plants.

Accumulation of phytoalexins in potato tuber
treated with plant extract

Rachida YZ, Farid Z, Loubna A, Saida M, Ali B
University of Bejaia, Department of Biology, Physics and
Chemistry, Faculty of Sciences, Béjaia, Algeria
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One of the best and longest-studied defense responses of plants to in-
fection is the induced accumulation of antimicrobial, low-molecular-
weight secondary metabolites known as phytoalexins. A role for these
compounds in defense has been revealed through several experimental
approaches. Samples of Olea europeae L. leaves were collected from
Béjaia in January 2009. The whole samples were dried in shade and
crushed to fine powder. 20 g of dried powder of olive leaves were sub-
mitted to extractions which were carried out twice for 24 h with 400 mL
of ethanol according to Ranalli et al (2006). The total phenolic contents

of the samples were determined with the Folin Ciocalteu reagent. The
half tuber cultivars Desiree and Spunta, was treated by depositing 100 ul
of one of the previously prepared phenolic extracts in the hole drilled
with a cork as described by val et al. (2006). They were then inoculated
with an inoculum of Pectobacterium atrosepticum (108 cfu/ml). The tu-
bers were assessed after five days for the development of diseases
symptoms, and were used to evaluate production of phytoalexin The
rate of phytoalexins in relation to cessation of pathogen development,
quantification of phytoalexins at the infection site, of potato tubers trea-
ted with plant extract was studied. The results of the half-tuber inocu-
lation treated by various extracts showed a remarkable reduction in the
amount of rotted tissue. Evidence in support of phytoalexins in resis-
tance as well some recent advances in phytoalexin biosynthesis are
reviewed. Criteria for evaluating a role for phytoalexins in disease resis-
tance are also discussed. Keywords: Phytoalexins, potato tubers, protec-
tion, plant extracts References: Ranalli. et al. (2006.) ] Agric Food Chem
54: 434 -440. Val F et al D (2006) Phytoma, la défense des végétaux
596: 33-36

Effect of Plant Growth Promoting Rhizobacteria
(PGPR) on agronomic characteristic and root
colonization in fennel

Mirzaei A, Naseri R?, Soleymanifard A3, Vazan S'
TIslamic Azad University, Karaj Branch, Iran.; *The
University of llam, llam, Iran.; 3Islamic Azad University,
Dezful Branch, Iran.
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In order to study the effect of Plant Growth Promoting Rhizobacteria
(PGPR) on agronomic characteristic and root colonization in fennel (Foe-
niculum vulgare Mill.), an experiment was conducted in western of Iran
in 2008 and 2009 growing seasons. The factors were Plant Growth Pro-
moting Rhizobacteria (Azotobacter inoculation with and non-inoculated)
and nitrogen application (0, 40, 80Kg/ha-1). The treatments were ar-
ranged as factorial in a randomized complete blocks design with three
replications. Results showed that the highest grain yield, umbrella per
plant, biological yield and root colonization percent were obtained with
Azotobacter treatment. Nitrogen application was significant affected on
studies traits. The highest grain yield, biological yield and root coloniza-
tion percent obtain by 80 Kg/ha-1. Interaction effect PGPR x nitrogen ap-
plication was affected on grain yield and colonization percent. The high-
est grain yield and root colonization percent obtained Azotobac-
ter x 80 Kg/ha-1 nitrogen.

Effect strains of Mycorrhiza on root characteristic
and concentration of phosphate, iron and zinc in
cumin (Cuminum cyminum L.)

Naseri R', Mirzaei A%, Soleymanifard A°

The University of llam, Ilam, Iran.; *Islamic Azad University,
Karaj Branch, Karaj, Iran.; 3Islamic Azad University, Dezful
Branch, Dezful, Iran.
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Symbiosis between plants and mycorrhizal fungus are very important
for agriculture system and natural resource. In soil whit, less fertility
mineral matter absorbed by Mycorrhiza can lead to improvement in
growth that results increase in mycorhizal plant resistance in compar-
ison whit non-mycorrhizal plants in stress condition. In order to test the
influence of the strains of Mycorrhiza on root characteristic and nutri-
ments on Cuminum cyminum L. an experiment was conducted based on
completed design with three replications in western of Iran in 2009 -
2010 growing season. Strains of mycorrhiza including of Glomus fascicu-
latum, Glomus etanicatum, Glomus mosseae and Glomus intraradices. In
these research traits as: root length, root length, root length/root dry
weight ratio, total dry weight of colonization and concentration of phos-
phate, iron and zinc. Results of variance of analysis showed that strains
of mycorrhiza had significant effected on studies characteristic, as Glo-
mus fasciculatum had the highest root colonization, root dry weight, root
length/root dry weight ratio. Strains of Mycorrhiza had significant affect
on absorption of nutriments. Glomus fasciculatum had a more ability in
absorption of phosphate, iron and zinc other then strains of mycorrhiza.
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Bioactive metabolites isolated from the
endophytic fungus Penicillium chrysogenum
isolated from Red Sea algae

Hawas UW', Ahmed EF?, Laatsch H?

TPhytochemistry and Plant Systematic Department,
National Research Centre, Dokki, Cairo, Egypt; ?Chemistry of
Natural and Microbial Products Dept., National Research
Centre, Egypt.; >Institut fiir Organische und Biomolekulare
Chemie, der Universitdt Gottingen, Tammannstr. 2, 37077
Gattingen, Germany
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Endophytic fungi constitute one of the most interesting sources of bioac-
tive natural products. They are synergistic to their respective host and at
least some of them are thought to play an important role in the host’s
defence by producing secondary metabolites that protect the host from
being attacked by pathogenic fungi [1,2]. Ten known compounds alati-
none, emodin, w-hydroxyemodin, 2-Acetylquinazolin-4(3 H)-one, chry-
sophanol, cyclo-L-Alo-L-Leu, cis-cyclo (pro,val), 2’,3’-Dihydrosorbicillin,
meleagrine, and uracil were identified from the EtOAc-extract of a
Czapk's-peptone culture of the endophytic fungus Penicillium chrysogen-
um isolated from red algae (Liagora viscid (Forsskal) C. Agardh) collected
from the Egyptian Red Sea. The structures of the compounds were elu-
cidated on the basis of comprehensive NMR spectral analysis (1 H- and
13C- NMR, HHCOSY, HSQC, HMBC) as well as mass spectrometry. The
crude organic extract and some of the pure compounds showed moder-
ate to strong antimicrobial activity. References: [1] Stierle A et al. (1993)
Science 260: 214 - 216. [2] Strobel G et al. (1997) Aust ] Bot 45: 1037 -
1082

Microbial Transformation of B-Phellandrene
Iscan G, Kinmer N', Demirci F', Bager KHC"?

TAnadolu University, Faculty of Pharmacy, Department of
Pharmacognosy, 26470, Eskisehir, Turkey; *Botany and
Microbiology Dept, College of Science, King Saud University,
Riyadh 11451, Saudi Arabia
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Derivatives of natural and aromatic compounds obtained by biotrans-
formation constitute an important resource for natural pharmaceutical,
fragrance and aroma ingredients or active compounds. Monoterpenes
and their new metabolites are very important resources in such applica-
tions and uses. At the present study the monoterpene B-phellandrene
was biotransformed by fungal whole cell cultures for the first time to
best of our knowledge. The substrate B-phellandrene was primarily iso-
lated and purified from its natural source Angelica archangelica seed
essential oil (the main compound of essential oil 78%) and then sub-
jected to biotransformations by Corynespora cassiicola, Fusarium hetero-
sporum, Aspergillus alliaceus, Yarrowia lipolytica, Alternaria alternata
fungal cultures. As a result cis-p-Menth-2-en-7-ol and 4-isopropylcyclo-
hexene-2-on (syn. cryptone) were determined as metabolites by using
chromato-spectral methods. Key words: B-phellandrene, biotransforma-
tion, monoterpenes

Transformation of h6 h gene from Atropa
belladonna to Hyoscyamus kurdicus in order to
enhance scopolamine production

Mirzadeh S', Sanjarian F', Salimi A%, Haghbeen K'

TPlant Molecular Biotechnology Department, National
Institute of Genetic Engineering and Biotechnology (NIGEB),
Tehran, Iran; Biology Department, Tarbiat Moallem
University of Tehran, Tehran, Iran
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Hyoscyamine and scopolamine are medicinally important tropane alka-
loids, which possess anticholinergic and central nervous system activ-
ities. They have well stablished therapeutic uses (in ophthalmology,
cardiology, gastroenterology, etc). For medicinal purpose, scopolamine
is much more useful and valuable because of its higher physiological
activity and fewer side effects. These natural substances are exclusively
extracted from plants [1,4]. Several species from the family Solanaceae
like the genus Atropa, Datura, Duboisia, Hyoscyamus, Scopolium produce
these alkaloids. Atropa belladonna L. is a perennial herbaceous plant and
most importantly commercial source of pharmaceutical tropane alka-
loids in the family Solanaceae. Hyoscyamus have 18 species in Iran;
one of them is Hyoscyamus kurdicus Bornm. from Kurdestan province
[2]. Hyoscyamine 6B hydroxylase (h6 h) is a bifunctional enzyme which
catalyzes the last two oxidative reactions of tropane alkaloid biosyn-
thetic pathway, converting hyoscyamine to scopolamine [3]. We ex-

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

pressed the h6 h gene from A. belladonna in H. kurdicus, which caused
over accumulation of scopolamine. For this purpose RNA was extracted
from leaf disk of A. belladonna plants. cDNA was synthesized and am-
plified by specific h6 h primers. PCR products were sequenced and con-
structed to pBI121 shuttle vector. H. kurdicus seeds were collected from
its natural habitats in Kurdestan-Iran and cultured. Keywords: Hyoscya-
mus kurdicus, Atropa belladonna, scopolamine, h6 h gene transforma-
tion Acknowledgement: This research was supported by the National
Institute of Genetic Engineering and Biotechnology References: 1. Liu X,
et al. (2010)] MedPlant Res 4(17):1708 - 1713. 2. Bahmanzadegana A,
Sefidkona Fand Sonboli A (2009) Iranian ] Pharmaceutical Res 8(1):
65-70 3. Hashimoto T, Yun D-J and Yamada Y (1993) Phytochemistry
42:713 - 718 4. Yang Ch et al. (2011) Plant Omics Journal 4(1):29 - 33
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Mushroom polysaccharides offer a lot of hope for cancer patients and
sufferers of many devastating diseases. A variety of polysaccharides
from a number of mushroom varieties have been demonstrated to en-
hance the immune system. Yield and functionally of polysaccharides by
fermentation are highly dependent on their culture conditions, such as
different culture compositions and environmental parameter (1). In this
study the effects of different Nitrogen sources including; yeast extract,
Mycological peptone, poly peptone, ammonium nitrate, ammonium sul-
fate and ammonium oxalate in two different media (Complex and syn-
thetic liquid culture) were investigated. For the determination of poly-
saccharides produced by Agaricus blazei Murrill the total polysacchar-
ides which were precipitated by absolute alcohol were weighed. The
experiments showed that the highest growth and polysaccharide pro-
duction were obtained when yeast extract used as nitrogen source. The
concentration of polysaccharide in both complex and synthetic media
when yeast extract was used were similar. The lowest growth and pro-
ductivity were also seen in medium containing ammonium sulfate. Re-
ferences: 1) Shu CH, Lin K-], and Wen B-] (2004)] Chem Technol Bio-
technol 79: 998 - 1002.

PB11

Effects of different nitrogen sources on
production of polysaccharides by Agaricus blazei
Vahidi H

Department of Pharmacognosy and Biotechnology, School of
Pharmacy, Shaheed Behaeshti University of Medical Sciences
Tehran, Iran

Morphological and molecular analyses for the
characterization of Iranian olives (Olea europaea
L.) in Kermanshah province

Cheghamirza K', Lotfi H', Arji %, Farshadfar E'

TAgronomy and Plant Breeding Department, Faculty of
Agriculture, Razi University, Kermanshah, Iran;
2Kermanshah Agricultural and Natural Resources Research
Center, Kermanshah, Iran

In the present study, we evaluated genetic diversity between seventy
one samples of olive (Olea europaea L.) germplasms (40 accessions, 5
Iranian cultivars and 26 foreign cultivars) growing in Kermanshah pro-
vince by Morphological, RAPD and ISSR markers. Morphological charac-
ters were compared to the molecular data obtained using RAPD and ISSR
markers. Thirty-four RAPD primers and 8 ISSR primers amplified 412
and 118 polymorphic fragments, respectively. The dendrograms based
on UPGMA cluster analysis using Jaccard’s similarity index for RAPD,
ISSR markers and combined both markers include 7, 5 and 7 groups,
respectively. The results of mantel’s test indicated significant correlation
between grouping obtained by RAPD and ISSR markers (r=0.493) and
also between morphological and molecular markers. The morphological
and molecular data led to similar representations of the cultivar rela-
tionships. The results indicated not a relationship between genetic di-
versity and different geographical regions in Kermanshah Province. This
suggests that cultivar selection has occurred in different genetic pools
and in different areas. The results of these analyses showed the exis-
tence of a genetic divergence between accessions and this diversity can
be used in olive breeding programs. This study allowed us to analyze
genetic diversity for further prospecting, to provide additional genetic
information on the agronomic and quality characteristics of the olive
varieties, and for introducing new olive accessions. Keywords: Genetic
diversity, Olea europaea L., RAPD, ISSR, Kermanshah province
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Production of phytohormone auxin by
rhizospheric cyanobacterium Leptolyngbya sp.
MMG-1

Ahmed M, Stal Lj?, Hasnain S’

TDepartment of Microbiology and Molecular Genetics,
University of the Punjab, Lahore-54590, Pakistan;
2Department of Marine Microbiology, Netherlands Institute
of Ecology - KNAW, PO Box 140, 4400 AC Yerseke, The
Netherlands
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The genus Leptolyngbya is one of the most flourishing filamentous cya-
nobacterium in rice fields. Leptolyngbya sp. MMG-1 was isolated from
the rhizosphere of rice plants. The strain was characterized morpholo-
gically by light microscopy and confocal laser scanning microscopy and
later identified by 16S rDNA sequence analysis. The ability of this strain
to synthesize the auxin like bioactive compound was demonstrated un-
der various culturing conditions. Auxin was extracted from the culture
of Leptolyngbya strain MMG-1 and its identity was confirmed as IAA
(indole-3-acetic acid) by thin layer chromatography (TLC) as well as by
high performance liquid chromatography (HPLC). The IAA precursor L-
tryptophan was required for IAA biosynthesis. Highly significant correla-
tion was recorded between the IAA secreted by the strain and the initial
concentration of L-tryptophan in the medium as well as the incubation
time. Leptolyngbya strain MMG-1 tends to accumulate more IAA than it
released it into the medium. The bioactivity of the secreted IAA was
established by its effect on the formation of roots by Pisum sativum.
There was a significant positive effect of the supernatant of cultures of
Leptolyngbya MMG-1 on the number of lateral roots of P. sativum L.
while a negative effect on root length was observed. This study high-
lighted the ability of rhizospheric Leptolyngbya to produce auxin by
which they thrive there and effect plants.

PB13

An efficient in vitro regeneration system via direct and indirect shoot
organogenesis was developed from cotyledonary leaf and hypocotyl ex-
plants of Ocimum basilicum L., commonly known as a sweet basil, be-
longing to the family Lamiaceae. Sweet basil is used in traditional med-
icine as a culinary herb and a well known source of flavouring proper-
ties. Various types and concentrations (ranging from 0.1 to 3.0 mg/l) of
plant growth regulators in different combinations (TDZ+IAA, BAP+IAA,
KIN+IAA, TDZ+NAA) were tested using Murashige and Skoog medium.
The highest number of shoots (1.3 shoots per explant) was obtained
from hypocotyl explants on medium supplemented with the growth
regulators 6-benzylaminopurine (BAP) and indole-3-acetic acid (IAA).
For rooting, regenerated shoots were transferred to auxin-containing
media. After the rooting stage, healthy regenerants were transferred to
pots for acclimitization process, through which almost all of them grew
vigorously, attained maturity and produced fertile seeds. We also ana-
lysed variations in patterns of total phenolics in the in vitro cultured
callus, regenerated plantlets from callus as well as in leaves of ex vitro
plants by UV-spectrophotometer. The phenolic contents of regenerated
plantlets and leaves of ex vitro plants were found very similar but con-
siderably higher than the callus. However, the greatest difference of
phenolics content between callus and regenerated plantlets was ob-
served when they were cultured on media containing combinations of
BAP and IAA; callus produced 492,75 mg/g dry weight (dw) while re-
generated plantlets yielded 1258,81 mg/g dw.

PB14

In vitro regeneration and analysis of total
phenolics in Ocimum basilicum L. (sweet basil)
Sahbaz N, Sahin G, Yiicesan B, Verma SK, Giirel E

Abant Izzet Baysal University, Department of Biology, 14280
Bolu, Turkey

Enhanced glycyrrhizin production in Glycyrrhiza
inflata hairy roots cultures using elicitation
Putalun W', Wongwicha W', Tanaka H?, Shoyama Y?
TFaculty of Pharmaceutical Sciences, Khon Kaen University,
Khon Kaen, 40002, Thailand; Graduate School of
Pharmaceutical Sciences, Kyushu University, Fukuoka 812 -
8582, Japan; 3Faculty of Pharmaceutical Sciences, Nagasaki
International University, Nagasaki 859 - 3298, Japan

Glycyrrhiza inflata Batal (Leguminosae) has been used as a source of
licorice. Licorice has had a high market demand due to its high medic-
inal value, whereas the licorice resources in the world regions are lim-
ited [1]. In vitro culture of plant is an alternative source for the produc-

tion of valuable secondary metabolites [2]. In the present study, we
report the condition for optimizing cell growth and glycyrrhizin produc-
tion and the influence of elicitors on glycyrrhizin accumulation in hairy
roots cultures of G. inflata. Hairy roots were induced by infecting stems
and leaves of G. inflata with Agrobacterium rhizogenes ATCC 15834.
Transformed roots were grown in AMS liquid medium without hor-
mones. The optimization of growth and glycyrrhizin accumulation of
G. inflata hairy root was studied. The maximum biomass of the hairy
roots culture occurred on nine weeks of culture 0.29 +0.05 g/flask dry
wt. Glycyrrhizin production reached the maximum level in the fourth
week of culture (34.79 £4.11 ug/g dry wt). Sucrose (6%, w/v) was opti-
mum for growth and glycyrrhizin accumulation in G. inflata hairy roots
(76.07 +6.82 pg/g dry wt). Effects of elicitors like chitosan, methyl jas-
monate, and yeast extract on glycyrrhizin production in hairy root of G.
inflata were studied. Methyl jasmonate (100 uM) was the most efficient
for enhancing the glycyrrhizin production up to 108.9 + 1.15 pg/g dry wt
on day 5 of elicitation. The results from this investigation indicate that
application of elicitors can enhance the capacity of G. inflata hairy roots
to produce glycyrrhizin. Acknowledgement: Khon Kaen University, The
Japan Society for the Promotion of Science (JSPS) References: 1. Rauchen-
steiner F et al. (2005)] Pharmaceut. Biomed 38: 594 - 600. 2. Wongwich,
W et al. (2008) Z. Naturforsch 63C: 413 - 417.
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SPOTLight: Sustainable Production of
Thapsigargin using Light - turning moss into a
terpenoid producer

Manczak T', Weitzel C', Klem AH', Pan X', Ro D? Lunde C,
Simonsen HT!

TDept. of Plant Biology and Biotechnology, VKR Research
Centre Pro-Active Plants, Faculty of Life Sciences, University
of Copenhagen, Denmark; *Dept. of Biological Sciences,
University of Calgary, Canada

Terpenoids is the biggest group of secondary metabolites among plants.
Their accumulation in species belonging to the Apiaceae and Asteraceae
family is the reason why several of these plants possess biological activ-
ities that are used in the treatment of various diseases [1,2]. Thapsigar-
gin's ability to induce apoptosis by inhibiting the endo/sarcoplasmatic
calcium ATPase (SERCA) makes it a promising agent for the therapy of
cancer. The development of a pro-drug targeted to prostate cancer cells
allows its selective use [3]. Comparison with related sesquiterpenes for
which biosynthetic enzymes have been identified has enabled us to
propose an enzymatic pathway by which thapsigargin could be gener-
ated from farnesyl diphosphate via several intermediates [1]. Large scale
High Throughput Sequencing of expressed mRNAs from Thapsia species
was undertaken to provide contig database of gene fragments, to date
we have identified and cloned several genes of interest, which are un-
dergoing characterization. Our first targets are two sesquiterpene
synthases. Secondly, we have cloned 12 P450's in the CYP71 clade,
which is believed to be involved in secondary metabolism. These are
currently undergiong characterization in yeast. To optimize Physcomi-
trella as a production host for thapsigargin we aim at constitutively
upregulate the expression of enzymes involved in the upstream part of
the isopentenyl diphosphate (IPP) biosynthesis [4]. These metabolic
modifications will increase the pool of the terpenoid precursor IPP that
is available for sesquiterpene biosynthesis. We aim at establishing the
moss Physcomitrella patents as the system of choice for the production
of all kinds of terpenoids [4]. Acknowledgement: We would like to
thank The Danish Council for Strategic Research for their financial support.
References: 1. Drew DP et al. (2009) Phytochem Rev 8: 581 -599 2.
Drew DP et al. (2011) Phytochem Anal In press 3. Sghoel H et al.
(2006) Bioorg Med Chem 14: 2810 - 2815 4. Simonsen HT et al. (2009)
Perspec Med Chem 3: 1-6
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The challenges of Podophyllum tissue culture
Silva CG', Davey MR?, Power JB?

TSchool of Biosciences, University of Nottingham, Sutton
Bonington Campus, Loughborough LE12 5RD, UK; Divisdo de
Ciéncias Farmacéuticas, Fundagdo Ezequiel Dias, Belo
Horizonte, CEP 30510 - 010, MG, Brasil;; 2School of
Biosciences, University of Nottingham, Sutton Bonington
Campus, Loughborough LE12 5RD, UK

Podophyllotoxin is obtained from the rhizomes and roots of wild popu-
lations of Podophyllum hexandrum Royle. This is a low-growing plant
with a long juvenile phase, making the availability of this natural pro-
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duct limited (1). Demand for podophyllotoxin was created with the in-
troduction of its semi-synthetic derivatives in cancer chemotherapy (2).
The species is endangered in the Himalayan region (3) through over
collecting and lack of organized cultivation (4). Efforts remain to facil-
itate the in vitro propagation (5, 6) of Podophyllum. In the present in-
vestigation on the tissue culture of P. hexandrum, seeds germinated
within 35 to 40 days in moist, dark conditions, with in vitro grown
seedlings being obtained either on 0.2 normal strength semi-solid B5
medium (7) or full-strength MS medium both lacking growth regulators.
Although callus induction from root explants cultured on 0.5 normal
strength B5 medium containing 1.0 mgl™' 2,4-D, 1.0 mgl! BAP and 1.0
mgl™! GA; was slow, tissue became embryogenic after sucessive subcul-
tures. Embryogenic cell suspensions were established in the dark from
root-derived callus, cultured in liquid MS medium containing 2,4-D and
kinetin, at 2.0 mgl™! and 0.25 mgl, respectively. Differentiation of so-
matic embryos and subsequent shoot formation occurred on either full-
strength or half-strength MS medium with 0.45 mgl™' BAP. Rooting of
somatic embryo-derived plants was stimulated by the inclusion of 10~
M lipo-oligosaccharide in the culture medium. A robust explant-to-plant
micropropagation system for Podophyllum will reduce the pressure on
wild resources and may offer an alternative source of podophyllotoxin
production. Acknowledgement: To RHAE/CNPq and Funed for their fi-
nancial support to CGS, which is greatly appreciated. References:
1. Choudhary DK et al. (1998)] Med Aromat Plant Sci 20: 1071 - 1073.
2. Farkya S et al. (2004) Appl Microbiol Biotechnol 65: 504 - 519. 3. Airi S
et al. (1997) Plant Genet Resour Newsl 110: 20 - 34. 4. Nadeem M et al.
(2000) Biol Conserv 92: 121 - 129. 5. Chakraborty A et al. (2010) Indian ]
Biotechnol 9: 217 - 220. 6. Silva CG (2000) Ph. D. Thesis. University of
Nottingham. Nottingham, UK. 7. Heyenga AG et al. (1990) Plant Cell Rep
9: 382 -385.

- Another CAPS DNA marker for sex identification
in jojoba seedlings
PB17 Karaca M, Ince AG

Akdeniz University, Faculty of Agriculture, 07059, Turkey

Jojoba [Simmondsia chinensis (Link) Schneider] plant has immense in-
dustrial value. Jojoba is grown for its seed oil, which is a unique liquid
wax consisting of esters formed from acids and alcohols with chain
lengths of 20 or 22 carbon atoms. Higher seed yield is obtained when
well balanced male and female plants are established in jojoba orchard.
However, the sex of jojoba plants cannot be determined with morpho-
logical characters until the plants reach reproductive maturity. DNA
markers are commonly used for plant genetic studies [1,2,3,4], Up-to-
date several male and female specific DNA markers have been devel-
oped for sex identification in jojoba seedlings [5,6]. This study reports
another cleavage-amplified polymorphic sequence (CAPS) assay, which
easily identify male individuals. Genomic DNAs of 16 male and 16 fe-
male jojoba plants growing in an orchard were extracted using a DNA
extraction protocol [4]. A touch-down PCR approach was used to amplify
genomic DNAs of jojoba using J818F 5-AGGGGATAAATGAGCCGAAT-3’
and J818R 5’-GACCCAGAGGATGAGGAATG-3’ primer pair [6]. Amplified
products were digested using Hind III restriction enzyme. Electrophor-
esis separation of the digested products as shown in Figure 1 indicated
that male and female jojoba plant can be easily identified. CAPS marker
reported in this study could be used in breeding studies and in the sex
allocation of seedlings in seed orchard establishment.

m female male female male female male female male

s-mECESESSSEsECCCSSEscsEsSESE=SS=S=SESS

Figure 1: Male specific CAPS marker
M: DNA size marker

Acknowledgement: This research is supported by the Scientific Research
Projects Coordination Unit of Akdeniz University. References: 1. Karaca M,
Ince AG (2008)] Genet 87: 83 -86. 2. Karaca M et al. (2008)] Sci Food
Agric 88: 2508 - 2516. 3. Ince AG et al. (2010) Mol Breed 25: 645 - 658.
4. InceAG et al. (2010) 25: 491-499. 5.Ince AG et al. (2010) Genet
Resour Crop Ev 57: 773 - 779. 6. Ince AG, Karaca M (2011)] Agricultural
Sci doi:10.1017 /S0021859610000948.

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

Comparison of multiple DNA alignment
algorithms for Labiatae molecular phylogeny
inferences

Ince AG, Karaca M, Aydin A
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Multiple alignment of sets of nucleotide or amino acid sequences are
usually required prior to phylogenetic studies for phylogeny inferences.
There are several widely used programs for carrying out automatic mul-
tiple alignment of nucleotide sequences [1,2,3]. Since there exist differ-
ent type of multiple alignment programs, the selection of proper align-
ment program is important for true phylogeny inferences. In order to
compare different alignment algorithms implemented in five different
multiple alignment programs (ClustalW, T-Coffee, MAFFT, Kalign and
MUSCLE, all implemented in the Ugene software) were used to align
internal transcribed spacer sequences of 24 taxa of Labiatae family.
MetaPIGA 2.0 software was used to obtain phylogenetic trees. Analysis
parameters of MetaPIGA 2.0 were set to heuristic search using stochastic
consensus pruning (metaGA), GTR model of likelihood rate test and
other parameters were kept at default values of the program. Evalua-
tions of the multiple alignment algorithms were based on bootstrap
values and groupings at the genus level of consensus trees. Analyses
indicated that phylogeny inferences were affected with the multiple
alignment algorithms used. Among the tested multiple alignment pro-
grams, sequences aligned with MAFFT produced better phylogenetic
tree. Further studies will be useful to reveal whether the use of different
phylogeny programs and different gene sequences could overcome the
effects of multiple alignments on phylogeny inferences. Acknowledge-
ment: This research is supported by the Scientific Research Projects Co-
ordination Unit of Akdeniz University. References: 1. Ince AG et al. (2005)
Akdeniz Univ Ziraat Fak Derg 18: 157 - 162. 2. Helaers R, Milinkovitch
MC (2010) BMC Bioinformatics 11: 379. 3. Ince AG et al. (2010) Genet
Resour Crop Ev 57: 773 -779.

Molecular authentication of Thai medicinal plant,
PB19 Vitex glabrata, by PCR-RFLP

Phoolcharoen W, Ruangrungsri N, Sukrong S

Pharmacognosy and Pharmaceutical Botany, Faculty of

Pharmaceutical Sciences, Chulalongkorn University,
Phyathai Rd., Patumwan, Bangkok 10330, Thailand

Several species in Vitex, a genus in the family Labiatae, are medicinal
plants used in folk remedy in many countries with different effects. Vitex
glabrata R. Br. is used as anthelmintic, wound healing and sexual en-
hancer, which are different from the uses of other Vitex species. These
effects are related to the presence of ecdysteroids in the plant (1) since it
has high amount of 20-hydroxyecdysone (2). Crude drugs of many Vitex
species have similar appearance, which lead to confusion and misuse.
Therefore, an accurate authentication of V. glabrata is essential for med-
icinal purpose. In this study, PCR-restriction fragment length poly-
morphism (PCR-RFLP) based on the chloroplast maturase K (matK) gene
analysis was applied to identify V. glabrata from other Vitex species
commonly found in Thailand. Among five Vitex species, a distinctive site
recognize by a restriction enzyme Hindlll in V. glabrata was found. A
pair of new primers, Vt1110matKF and Vt1516matKR, was designed
based on the sequence of V. glabrata to amplify a smaller fragment of
407 bp in length from genomic DNAs of the leaves of these five species.
Only the PCR product of V. glabrata could be digested with HindIlII into
two fragments of 324 bp and 83 bp while the other species remained
undigested. This result suggests that PCR-RFLP analysis is an effective
and accurate method for authentication of V. glabrata. Acknowledge-
ment: the Faculty of Pharmaceutical Sciences Research Funds, Faculty of
Sciences, Chulalongkorn University, Thailand References: 1. Bathori M,
Pongracz Z (2005) Curr Med 12:153 -172. 2. Werawattanametin K
(1986)] Nat Prod 9(2):365 - 366

- Phenolic compounds and antioxidant capacity of
chickpea seed
PB20 Nikolic N, Todorovic Z, Lazic M

University of Nis, Faculty of Technology, Food Technology
and Biotechnology, 16 000 Leskovac, Serbia

Phenolic compounds have free radical scavenging abilities, antimuta-
genic and anticancerogenic activities and there is increasing interest
for phenolics compounds in food, today [1,2]. In our work the content
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and composition of phenolics compounds as well as their antioxidant
activity of chickpea (Cicer arietinum L.) were examined. The chickpea
seed were milled and the plant extracts were prepared by using 80%
(v/v) ethanol. The total phenolics compounds content was determined
based on a standard curve with chlorogenic acid concentrations cover-
ing the range from 50 to 1000umol and the antioxidant activity was
determined by using DPPH radical scavenging capacity [3].The composi-
tion of phenolics compounds was determined by HPLC analyses on an
Agilent 1100 Series HPLC system, Agilent Eclipse XDB-C18 column and
spectrophotometric detection in the UV region at 350 nm was used [4].
The phenolics compounds content was 8.37 umol of chlorogenic acid per
g of dried extract residue i.e. 0.33 umol of chlorogenic acid per g of
milled chickpea seed. Results of antioxidant capacity of investigated
phenolic extracts showed the maximum DPPH radical scavenging capa-
city was 39% at extract’s concentration of 10.9 mg/ml and the extract’s
concentration sufficient to obtain 50% of maximum scavenging capacity
was 2.9 mg/ml. By using the HPLC analysis, chlorogenic acid (4.26%),
hydroxycinnamic acid “C1” (10.86%), 5-O-caffeoylshikimic acid (5.21%),
kaempferol 3-0-7-O-diglucoside (7.78%), kaempferol 3-O-rhamnoside
(33.52%), kaempferol-7-O-rhamnoside (7.66%) and genkwanin 4,-O-glu-
coside (4.59%) of phenolics compounds were found. In total sum, the
content of kaempferol glucosides was the biggest (48.96%). Acknowl-
edgement: This work was supported under the projects No.OI 172047 by
the Ministry of Science of the Republic of Serbia. References: 1. Bravo L
(1998) Nutr Rev 56: 317 - 333. 2. Nakamura Y et al.. (2003)] Agric Food
Chem 51: 3309 -3312. 3. Choi CW et al. (2002) Plant Sci 163: 1161 -
1168. 4. Viet M et al. (1995) Phytochem 38(4): 881 - 891.
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Effects of cAMP modulators on flavonoid
accumulation in cell cultures of Hypericum
androsaemum L.

Paranhos A

Faculdade de Farmdcia and Centro de Estudos
Farmacéuticos, Universidade de Coimbra, Azinhaga de Santa
Comba, 3000 - 548 Coimbra, Portugal

Hypericum androsaemum L. has been used in traditional medicine for its
diuretic and hepatoprotective properties [1], which are attributed to the
diverse flavonoids and phenolic acids found in this species. Cell suspen-
sion cultures established from hypocotyl-derived callus of H. androsae-
mum were reported [2] to accumulate low amounts of flavonoids, with
maximum levels occurring on the 14th day of the growth cycle. More
recently [3], it was shown that treatment of 11-day-old cultures for 72 h
with 15 mM CaCl, or 5uM calcium ionophore A23187 increased con-
siderably the accumulation of flavonoids and the activity of phenylala-
nine ammonia-lyase (PAL, a key regulatory enzyme of phenylpropanoid
metabolism). Since adenylyl cyclases can be regulated by Ca*, similar
experiments were carried out in this study using three different mod-
ulators of intracellular cAMP: dibutyryl-cAMP (100uM, a membrane
permeable cAMP analogue), IBMX (100 uM, a ctNMP phosphodiesterase
inhibitor) and forskolin (20 uM, an adenylyl cyclase activator). The first
two treatments induced a marked increase in both PAL activity and
flavonoid content of cells, as compared to control cultures. Increased
levels of flavonoids were also found in forskolin-treated cells, but in this
case accompanied by an insignificant rise in PAL activity. Considered
together, these findings are in agreement with the involvement of cAMP
signaling in flavonoid metabolism of H. androsaemum cell cultures. Ac-
knowledgement: FCT and POCTI/FEDER for financial support. Refer-
ences: 1. Novais M et al. (2004)] Ethnopharmacol 93: 183 - 195. 2. Para-
nhos A (2006) Planta Med 72: 1060 - 1061. 3. Paranhos A (2007) Planta
Med 73: 1017.
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Towards the sustainable and continuous in-vitro
production of active pharmaceutical ingredients
from medicinal plants

Michoux F', Nixon PP

TAlkion Biopharma Ltd, Bessemer Building (RSM), Prince
Consort Road, London, SW7 2BP, UK; “Division of Biology,
Wolfson Biochemistry Building, Imperial College London,
South Kensington Campus, London SW7 2AZ, UK

Medicinal plants have been used for the past millennium to treat various
conditions, especially in the oncology market. Despite an increasing
interest in the translation of traditional knowledge of medicinal plants
into clinical drugs, progress has been quite slow since the discovery of
Paclitaxel and Camptothecin in the 1970s. One aspect which could ex-

plain the limited number of complex molecules entering clinical trials
and reaching the patient is the restricted supply chain of the plant raw
material, thus limiting the availability of the Active Pharmaceutical In-
gredients (API). Still today, most of the raw materials needed for the
extraction of the active ingredients are harvested from cultivated or wild
plant populations, posing a threat to the bioavailability of certain med-
icinal plants and strong variability in the yield of APl. We have devel-
oped a new in-vitro propagation method based on the use of temporary
immersion bioreactors that allows for the rapid and abundant genera-
tion of a leafy-biomass from transgenic plants (Michoux et al., 2010).
This technology is now being applied to medicinal plants and the results
will be discussed. This technology provides a unique opportunity for the
sustainable production of complex APIs which require plant cell differ-
entiation. References: Michoux F, Ahmad N, McCarthy ] and Nixon PJ
(2010) Plant Biotechnology Journal Online Nov 24.
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Nepeta crispa Willd. (Lamiaceae) is an aromatic endemic plant of Iran.
This plant with the common local name Mofarrah has been of great
interest to Iranian traditional medicine. Infusion and beverage obtained
from the aerial parts of N. crispa were used traditionally as sedative,
relaxant, carminative, restorative tonic for nervous and respiratory dis-
orders. N. crispa has antimicrobial activity against bacteria and fungi.
The main constituents were 1,8-cineole (47.9%), 4-ac,70,7aB-nepetalac-
tone (20.3%), o-pinene (5%) and B-terpineol (4.1%). Agrobacterium rhi-
zogenes causes hairy root disease in plants. The neoplastic (cancerous)
roots produced by A. rhizogenes infection are characterized by high
growth rate, genetic stability and growth in hormone free media. Hairy
root cultures offer promise for high production and productivity of valu-
able secondary metabolites (used as pharmaceuticals, pigments and fla-
vors) in many plants. Hairy roots were induced from cotyledon explants
excised from seven day old aseptically grown seedlings of N.crispa using
Agrobacterium rhizogenes 15834. The cefotaxime concentration of 250
mgL! was found to be most suitable for hairy root induction in N.cris-
pa.To confirm transformation, PCR analysis was performed by using of
specific primers for rol B gene amplification. Results of PCR analysis
showed the presence of diagnostic 780 bp rol B product amplification
and thus confirmed the transformation of hairy roots. This is the first
report on the induction of hairy roots in N.crispa. References: 1. Sonboli
A, Salehi P, Yousefzadi M (2004) Z Naturforsch 59: 653 - 656 2. Jamzad
Z, Grayer R-], Kite G-C, Simmonds M-S-J., Ingrouille M, and Jalili A (2003)
Biochem Syst Ecol 31: 587 - 600. 3. Mojab F, Nickavara B, Tehrania H H
(2009) IJPS 5(1): 43 - 46
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Hairy roots induction in Nepeta crispa
(Lamiaceae) from Iran by using Agrobacreium
rhizogenes

Habibi P, Piri K, Ostadahmadi P, Ahmadi Moghadam Y
Department of Faculty of Agriculture Bu-Ali Sina University,
Hamedan, Iran

Hairy roots induction in purslane (Portulaca
oleracea Linn.) using Agrobacterium rhizogenes
Ahmadi Moghadam Y', Piri K, Bahramnejad B, Habibi P!
"Department of Biotechnology - Faculty of Agriculture - Bu-
Ali Sina University, Hamedan, Iran; Department of
Biotechnology Faculty of Agriculture — Kurdestan University,
Sanandaj, Iran

Portulaca oleracea Linn. Is a medicinal plant found in Europe and Asia. P.
oleracea has a variety of pharmacological activity, including analgesic,
anti-inflammatory, anti-fungal, wound healing, and hypoglycemic. This
plant contains a variety of bioconstituents, including catecholamine, 1-
noradrenalin, dopamine, I-dopa, a-amyrin, B-amyrin, and portuloside A.
The development of genetically transformed by Agrobacterium rhizo-
genes (hairy roots), is a key step in the use of in vitro culture for the
production of secondary metabolites. In our research hairy roots system
were induced from cotyledon explants exited in seven day old asepti-
cally grown seedling of P. oleracea using Agrobacterium rhizogenes 15834
strain. The cotyledon segment were soak in the bacterial suspension for
infection. After 2 day of co-cultivation at 24 °C in the dark, the explants
were transferred onto 1/2Ms medium containing 300 mgl cefotaxim to
remove Agrobacterium rhizogenes. Hairy roots for further proliferation
were transferred to liquid 1/2 Ms medium and maintained in 16 h light/
8 h dark photo period at 24 ° on orbital shaker (110 rpm). To confirm
transformation, PCR analysis was performed by using of specific primers
for rol B gene amplification. Results of PCR analysis showed the presence
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of diagnostic 780 bp rol B product amplification and thus confirmed the
transformation of hairy roots. This is the first report on the induction of
hairy roots in P. oleracea. Acknowledgement: A.Eskandary, B. Mehraba-
ni and J.Salary of the Garden of Medicinal Plants References: 1. Chen ],
Shi YP, and Liu JY (2003)] Chromatogr A 1003:127 - 132. 2. Chan Ket al.
(2000)] Ethnopharmacol 73:445 - 451. 3. Feng PC, Haynes LJ and Mag-
nus KE (1961) Nature 191: 1108. 4. Awad NE (1994) Bull Fac Pharm
32(1):137 - 142.

Optimization of biomass production with
PB25 enhanced bioactive compound content by the
medicinal mushroom Ganoderma australe under
submerged culture
Papaspyridi LM", Topakas E', Aligiannis N°,
Christakopoulos P?, Skaltsounis AL?, Fokialakis N°
"Laboratory of Biotechnology, School of Chemical
Engineering, National Technical University of Athens, 9
Iroon Polytechniou str., Zografou Campus, GR-15700,
Greece; “Department of Pharmacognosy and Natural
Products Chemistry, Faculty of Pharmacy, University of
Athens, Panepistimioupolis, GR-15771, Athens, Greece

Mushrooms have become attractive as functional foods while they re-
present an untapped source for the development of drugs and nutraceu-
ticals. Comparing with the established field cultivation, their submerged
cultivation has significant industrial potential for the effective produc-
tion of biomass and valuable metabolites [1]. In this study, Ganoderma
australe (Fr.) Pat. (strain ATHUM 4345, collected from Greece), which is a
species of pharmaceutical interest [2] was investigated for maximum
biomass production with enhanced dietary fiber and bioactive B-glucan
content in a batch-stirred tank bioreactor. Specifically, when the opti-
mized culture medium was tested in a 20-L stirred tank bioreactor, high
biomass yields (10.1+0.4g/L) and productivity of 0.09g L-1h-1 were
obtained. The yield coefficients for total glucan and dietary fibers on
biomass formed were 94.9+6 and 341.2+12.3 mg/g mycelium dry
weight, respectively [3]. Additionally, the biomass produced by the pro-
cess described above, was lyophilized and finally extracted with ethyl
acetate:cyclohexane. Subsequently, the fractionation of the resulting ex-
tract by chromatographic techniques led to the isolation and identifica-
tion of linoleic acid, 19-octacosenoic acid, 9-palmitoleic acid, ergosta-
5,7,22-trien-3p-ol and a derivative of the triterpene austrolactone. All
compounds isolated, were identified by means of spectral data (1H-
NMR and 2D NMR), HRMS and direct comparison with the respective
literature data. The findings of this study are valuable, as the established
fermentation process, led to the efficient production of biomass contain-
ing bioactive compounds. Those results demonstrate the potential of
producing high added value bioactive compounds from G. australe strain
under submerged culture conditions on an industrial scale. References:
1. Tang YZ et al. (2007) Food Technol Biotechnol 45: 221 - 229. 2. Pater-
son RMM (2006) Phytochemistry 67: 1985 - 2001. 3. Papaspyridi L-M et
al. (2011) Eng Life Scill: 65 - 74.

Changes of taxane production and gene
PB26 expression during the development of in vitro
Taxus plant cultures
Onrubia M, Gallego A’, Ramirez K2, Vidal Limon HR?,
Cusidé RM?, Bonfill M?, Palazén J?, Moyano E!
Dpt. Ciéncies Experimentals i de la Salut. Universitat
Pompeu Fabra. Barcelona, Spain; “Laboratori de Fisiologia
Vegetal. Facultat de Farmacia. Universitat de Barcelona.
Barcelona, Spain

The production and accumulation of secondary metabolites in plants is
always regulated by the expression of genes involved in their biosynth-
esis. There are very few reports about the regulation of the biosynthesis
of the anticancer agent taxol and other related taxanes and the rate-
limiting steps involved, especially during the development of Taxus
plants. Using Taxus baccata L. plantlets grown in vitro for 1 year, our
group has studied the relationship between the profile and production
of taxanes and the expression of genes codifying for enzymes that par-
ticipate in early and late steps of taxane biosynthesis (TXS, DBAT, BAPT
and DBTNBT). A far higher taxane content was observed in the aerial part
of the plantlets than in the roots, 10-deacetylbaccatin IIl being the most
abundant taxane, with very low conversion to baccatin IIl and taxol. The
mRNA accumulation of the studied genes was also higher in the aerial
part than in the corresponding roots. Our results indicate that the low
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taxane levels in the roots could reflect the low transcript accumulation
of the aforementioned genes in this part of the plant, although an active
metabolism or translocation of taxanes to the aerial part could also be
responsible. The high content of 10-deacetylbaccatin III and very low
levels of baccatin III, together with the low mRNA accumulation of DBAT
in the aerial part, suggest that this gene could control a limiting step in
the taxane biosynthetic pathway in T. baccata plantlets grown for 1 year
in in vitro conditions.

In vitro propagation and total alkaloid evaluation
PB27 of Catharanthus roseus L

Malekzadeh M', Mirmazloum F, Babaei A!, Omidbaigi R'

TDepartment of Horticulture, College of Agriculture, Tarbiat

Modares University, Tehran, Iran; 2Corvinus University of

Budapest, Department of Medicinal and Aromatic Plants,

Budapest, Hungary

The Madagascar periwinkle (Catharanthus roseus L.) is an important
medicinal plant from the family Apocynaceae produces over ninety ter-
penoid indole alkaloids. Among its alkaloids, ajmalicine and serpentin
are used in the treatment of hypertension and vincristine and vinblas-
tine applied in cancer chemotherapy. The aim of this study was to eval-
uate the effect of various hormone treatments on callus growth and
regeneration during tissue culture and to study the total alkaloid con-
tent of callus. The explants were sterilized and cultured in the MS media
consisting of different concentrations and combinations of hormones.
Traits such as fresh callus weight, color, vitrification and the quality of
tissue callus were studied. Analysis of variance of data showed that
comparisons were significantly different at 1% probability level. The
comparison of callus weights in various hormone levels indicated that
the 14.42 mg/l concentration of 6-Benzyladenine (BAP) combined with
3 mg/l concentration of 1-Naphthalene Acetic Acid (NAA) resulted high-
est callus weight. The combination of 1 mg/l of NAA and 1 ml/l of BAP in
foliar callus and NAA (2 mg/l) with BAP (8 mg/l) in single lateral buds,
gave the highest number of plantlets regeneration. The highest amount
of alkaloids in foliar callus was obtained when 1.5mg/l of BAP and
0.25 mg/l of 2, 4-Dichlorophenoxy acetic acid (2, 4-D) were employed.
The highest amount of alkaloids at plantlets was produced using NAA
(3 mg/l) and BAP (14.42 mg/l). The results of the present study empha-
sized the potential of production of periwinkle active compounds
through in vitro cultivation.

Characterization and in vitro evaluation of a new
PB28 chitosan-based propolis tooth varnish
Santos VR!, De Luca MP', Macedo FA?, Cortés ME?,
Moreira AN?, Franca JR?, Faraco AA®
"Department of Clinical, Pathology and Surgery, Faculty of
Dentistry, Universidade Federal de Minas Gerais (UFMG),
Belo Horizonte, Minas Gerais, Brazil; Department of
Restauratrice Dentistry, Faculty of Dentistry, Universidade
Federal de Minas Gerais; Department of Pharmaceutical
Technology, Faculty of Pharmacy, Universiade Federal de
Minas Gerais

Propolis has been recently studied due to its cariostatic activity.
Although its activity has been exhaustively demonstrated, there is no
formulation commercially available using this agent in tooth care. Chit-
osan has been extensively studied due its film-forming properties. Re-
cent studies had also shown that chitosan can adhere on tooth surface
and has an effective inhibition effect on the initial adherence of oral
bacteria onto human tooth surface. Chitosan-based propolis varnish
was successfully developed and characterized by ATR-FTIR spectroscopy
SEM, hydration potential, casting time and mucoadhesive properties.
The formulation presented good tooth surface adherence and ability to
form films very fast on tooth surface when compressed air was used as
casting agent. Also, the varnish presented interesting hydration potential
(Figure 2), which suggests that the formulation will not be easily re-
moved from tooth surface by saliva. Propolis varnish has, also, shown
antimicrobial activity against Streptococcus mutans (MD 8.67+0,52) e
Streptococcus sanguinis (MD 11.70+2.11). Its cytotoxicity was made by
direct contact with osteoblasts and evaluated by the MTT method. After
24 hours, the varnish reduced 20% of the cells, showing low toxicity (ISO
10993 - 5). The results were analyzed statistically by ANOVA in a sig-
nificance of p< 0,05. Acknowledgement: The authors thank for the fi-
nancial support to Conselho Nacional de Desenvolvimento Cientifico e Tec-
nolégico (CNpQ), Coordenacdo de Aperfeicoamento de Pessoal de Nivel
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Superior (CAPES), Fundagdo de Amparo a Pesquisa do Estado de Minas
Gerais (FAPEMIG) and Silvana Maria de Souza for the techinical laboratory
support. References: References 1- Hayacibara MF et al. (2005)] Ethno-
pharmacol 101: 110 - 115. 2- Libério SA et al. (2009)] Ethnopharmacol
125: 1-9. 3- Liu H, Chen B, Mao Z, Gao C (2007)] Appl Polymer Sci 106:
4248 - 4256. 4- Ashraf H, Taherian A, Kerda AN (2010) Aust Endod ] 36:
24 -28.
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Cis-jasmone, well known as a component of plant volatiles, is produced
also by damaged plant vegetative tissues [1]. This natural ketone is
considered to be the final product in the jasmonic acid biosynthetic
pathway from linolenic acid [2]. This pale yellow, viscous liquid com-
pound posses strong jasmine fragrance and interesting biological activ-
ities. It is an activator of chemical defence in plants, causing the release
of volatile semiochemicals e.g. bean plants, Vicia faba, treated with cis-
jasmone showed a significant increase in the production of (E)-ocimene
[3]. Cis-jasmone is also responsible for plant-insect interactions. The
population of grain aphid Sitobion avenae (Fabricius) is reduced by cis-
jasmone which plays a role of repellent [4, 5] while members of two
families of insect parasitoids (Braconidae and Sarcophagidae) in hop
(Humulus lupulus L.) cultivation are attracted by cis-jasmone [6]. In our
study we focused on the biotransformations of cis-jasmone by fungal
cultures: Penicillium, Absidia, Syncephalastrum, Botrytis, Aspergillus, Cun-
ninghamella, Chaetomium, Didymosphaeria. Screening procedure led to
the selection of fifteen microorganisms that have ability to biotransfor-
mation of cis-jasmone. Microbial transformations were used as a tool to
obtain new biologically active oxyderivatives. Major product of biotrans-
formations was 4-hydroxyjasmone which was formed in regio- and
stereoselective process of hydroxylation.
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Biotransformation of cis-jasmone by fungal
strains

Gliszczynska AM, Gérecka M

Department of Chemistry, Wroclaw University of
Environmental and Life Sciences, Wroclaw, Poland
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Acknowledgement: This Project was financed by European Union from
the European Regional Development Found Grant No. POIG.01.03.01 - 00 -
158/09 - 03. References: 1. Loughrin JH, Manukian A, Heath RR, Tumlin-
son JH (1995)] Chem Ecol 21: 1217 - 1227. 2. Koch T, Bandemer K, Bo-
land W (1997) Helv Chim Acta 80: 838 - 850. 3. Birkett MA et al. (2000)
Proceedings of the National Academy of Sciences USA 97: 9329 - 9334.
4. Bruce TJA, Martin L], Pickett JA, Pye BJ, Smart LE, Wadhams Lj (2003)
Pest Manag Sci 59: 1031 - 1036. 5. Bruce TJ, Pickett JA, Smart LE (2003)
Pesticide Outlook 14: 96 - 98. 6. James G (2005)] Chem Ecol 31: 481 -
495.

Synthesis and cytotoxic activity of new betulin
and betulinic acid esters with conjugated linoleic
acid (CLA)

Wawrzenczyk C', Tubek B', Mitula P!, Kempinska K2,
Wietrzyk P

"Department of Chemistry, Wroclaw University of
Environmental and Life Sciences, Wroclaw, Poland; *Ludwik
Hirszfeld Institute of Immunology and Experimental
Therapy, Polish Academy of Sciences, Department of
Experimental Oncology, Wroclaw, Poland

Novel ester derivatives of betulin (3a-c) and betulinic acid (4) with
conjugated linoleic acid (mixture of isomers: 9c, 11t -43.4%, 10t, 12c
-49.5%, other isomers - 7.1 %) were obtained. Betulin (1) and betulinic
acid (2) are natural lupane-type triterpenoids with numerous biological
activities: anti-inflammatory, antifungal, antibacterial, antimalarial,
antiviral, anticancer [1]. Conjugated linoleic acid (CLA) is group of iso-
mers of linoleic acid, found in milk of ruminants and bovine meat. CLA is

known for their antioxidant, antitumor, antiatherogenic properties [2,3].
One can expect that the ester derivatives containing both molecules can
also posses the valuable biological activity and they can find an applica-
tion as medicine for many diseases. Esterifications of CLA with betulin
and betulinic acid were carried out with using of N,N’-dicyclohexylcar-
bodiimide (DCC) as coupling agent, in presence of 4-dimethylamino-
pyridine (DMAP) in dichloromethane for betulin derivatives or in pyr-
idine for betulinic acid derivative respectively. The cytotoxic activity of
betulin (1), betulinic acid (2), mixture of CLA and their derivatives (3a-c,
4) in vitro was determined by performing the MTT (3-(4,5-dimethylthia-
zol-2-y1)-2,5-diphenyl tetrazolium bromide) cytotoxicity assay. Five dif-
ferent cell lines were used: P388 (mouse leukemia), CCRF (human leu-
kemic lymphoblasts), CEM/C2 (camptothecin resistant derivative of the
human T cell leukemia cell), HI-60 (human promyelocytic leukemia) and
HT-29 (human colon). The preliminary tests indicated that betulin (1),
betulinic acid (2) and CLA are the most active agents against cancer cell
lines studied. However the betulinic acid ester (4) showed comparable
activity as CLA.

Fig. 1

R

0104

000+
CH:0C{0)Cir M
Ci:0d
CH:0CIO)Cer M
CO0H

rpgen-
828323
3
F&

8
¥

Fig. 2

Acknowledgement: This work was co-financed by the European Union
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POIG.01.03.01 - 00 - 133/08) References: 1. Alakurtti S et al. (2006) Eur
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3. Hur §J et al. (2007) Livestock Science 110: 221 - 229.
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Callus culture studies on Jasminum malabaricum -
An endemic medicinal plant

Hurakadle PJ', Gadkar SS?, Pai SR®
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Pharmaceutical Biotechnology, KLE University Colige of
Pharmacy, Nehrunagar, Belgaum-590 010, Karnataka, India;
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Jasminum malabaricum Wight belonging to the family Oleaceae is en-
demic to Western Ghats of India. It is a climber, with white flowers and
fragrance and known for its ethno medicinal importance like antibacter-
ial, antioxidant, blood purifier, anti-tumor properties. The extensive ex-
ploitation of this species has led to reduction of its natural population.
Owing to its attributes callus culture studies was carried out using Mur-
ashige and Skoog medium with different combinations and concentra-
tions of BAP, NAA and 2,4D. The leaves and stem segments were used as
explants for callus growth and leaves responded significantly to produce
callus. The total phenolics present in the callus culture were estimated.
References: 1. Bhattacharya S, Bhattacharyya S (1997) Journal of Plant
Cell, Tissue and Organ Culture 51(1): 57 - 60. 2. Murashige T, Skoog F
(1962) Physiol plant 473 -9. 3. Mann H H (2008) Journal of the Linnean
Society of London, Botany, 45(302): 155 -8.
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Development of low-Gly m Bd 30K(P34) allergen

breeding lines using molecular marker in
PB32 soybean

Kwang Ho J', Man Soo C', Suk Ki L, Min Jung S', Yul Ho K,
Hong Sig K?

"National Institute of Crop Science, Rural development
Administration, Suwon 441 - 857, Korea; *Dept. of Crop
Science, Chungbuk National University, Cheongju 361 - 763,
Korea

Soybean (Glycine max (L.) Merr.) is an important source of vegetable oil
and high protein. Use of soybean meal by the food industry is increasing,
but severely limiting dietary choices and the quality of life of food-
allergic individuals. Gly m Bd 30K (P34) is known as the main seed
allergens in soybean-sensitive patients. The objective of this work was
to determine the molecular basis of the low mutation of soybean P34
and to design molecular marker for the selection of the causative muta-
tions for wild homozygous, heterozygous and mutant homozygous. We
developed a co-dominant marker based on the sequence of Gly-
ma08g12270 containing a four-base pair insertion at the P34 start co-
don. Also, we made a polyclonal antibody for investigation of P34 pro-
tein levels. Using a co-dominant marker and a polyclonal antibody, poly-
morphism and amount of protein for Glyma08g12270 were analyzed in
F2 and F3 generation crossing PI 567476 and Hwanggumkong, Korean
cultivar. To investigate the association of the P34 genotype with the P34
protein phenotype, segregating populations in F2 were developed from
crossed Hwanggum and PI567476. For the 258 samples analyzed, the
ratio of homozygous wild-type: heterozygous: homozygous mutant
P34 genotypes was 34:94:30=1:2:1(test for goodness of fit by X2 ana-
lysis). As results, the polymorphism analysis was accustomed to a dif-
ference of protein level of wild homozygous, heterozygous and mutant
homozygous. References: Bilyeu K et al. (2009) The plant Genome 2:
141 - 148 Joseph LM et al. (2006) Crop Sci 46: 1755 - 1763 Herman E M
et al. (2003) Plant Physiology 132: 36 - 43

Effect of taxine B feeding on taxol production
PB33 and cell viability in Taxus suspension cultures
Rezadoost H', Ghassempour A’, Khanmohammadi A2,
Askari H?
Department of Phytochemistry, Medicinal Plants and Drugs
Research Institute, Shahid Beheshti University, G.C. Evin,
Tehran, Iran; 2Department of Biotechnology, Faculty of New
Technologies and Energy Engineering, Shahid Beheshti
University, Tehran, Iran

After several years, still the affair of paclitaxel (Taxol) and its analogs is
one of the most stimulating subjects in anticancer remedy production
studies [1]. Many reports have described that the yield of taxol is very
low or sometimes not detectable in dedifferentiated cells such as callus
tissues or suspension cultured cells. In order to obtain products in con-
centrations high enough for commercial manufacturing, many efforts
have been made to stimulate or restore biosynthetic activities of cul-
tured cells using various methods. Addition to the culture media of
appropriate precursors or related compounds sometimes stimulates sec-
ondary metabolite production. This approach is advantageous if the
precursors are inexpensive [2, 3]. To achieve a better understanding of
the effect of taxoids addition to Taxus cell culture, an Iranian yew cell
line growing 14 days in a selected growth medium was treated with
concentration of Taxine B (a basic Taxoids with a C-4(20) Double Bond)
in the range of 1.25-10 mgL™". The results showed that different con-
centration of taxine B can lead to various influence on taxoids produc-
tion such as taxol (a taxoid with an oxetane Ring). Thus, taxine B caused
to change the metabolomics profile of the biosynthesis of taxol prepara-
tion. Compared with an untreated control, all the taxol concentrations
affected cell viability. References: 1. A. Ghassempour A et al. (2010)
Chromatographia 72: 833 -839. 2. Ketchum REB et al. (2007) Phyto-
chemistry 68: 335-341. 3. Expo’sito O et al. (2009) New Biotechnol
25:252-259.
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Tissue culture studies on Semecarpus

PB34 kathalekanensis an endangered medicinal plant
Hurakadle PJ', Parashetti MK?, Pai SR®
TPramod H J, Department of Pharmaceutical Biotechnology,
KLE University Collge of Pharmacy, Nehrunagar, Belgaum-
590 010, Karnataka, India; °Manjunath K P, Department of
Pharmaceutical Biotechnology, KLE University Collge of
Pharmacy, Nehrunagar, Belgaum-590 010, Karnataka, India;
3Sandeep R P, Regional Medical Research Centre, ICMR,
Belgaum-Belgaum-590 010, Karnataka, India

Semecarpus kathalekanensis Dasappa & M.H.Swaminath is a evergreen
tree with very large simple leaves, attains a height of about 30 m, be-
longing to the family Anacardiaceae is a critically endangered swamp
tree and consists of major chemical compounds like phenols, biflava-
noids and traditionally having high medicinal importance being used as
an antimicrobial, antioxidant and anticancer. Hence considering its po-
pulation, it is an endangered species and endemic to western ghats
region of shimoga district in India. The tissue culture of different plant
parts was carried out on MS medium using different concentration of
plant growth regulators in the culture tubes and the explants were in-
cubated at 25+20 C under 48 hrs photoperiod. Due its high phenolic
content callus initiation was not occurred further isolation and identifi-
cation of endophytic fungi from Semecarpus kathalekanensis plant was
performed. References: 1. Dasappa & Swaminath MH (2000) Indian For
126: 78 - 82 2.Vasudeva R, Raghu HB, Dasappa, Uma Shaanker R & Ga-
neshaiah KN (2001) Population structure, reproductive biology and con-
servation of Semecarpus kathalekanensis: A critically endangered fresh-
water swamp tree species of the Western Ghats. In Forest Genetic Re-
sources: Status, Threats and conservation Strategies (Eds Uma Shaanker,
R., Ganeshaiah, K.N., and Bawa, K.S.) 211 - 223 (Oxford & IBH, New Del-
hi,). 3.Murashige T, Skoog F (1962) Physiol plant 15:473 - 9.

Metabolic engineering: an effective approach for

PB35 optimal production of secondary metabolite
compounds
Ahadi Dolatsara E', Salami S', Shokrpour M', Naghavi M?
TDepartment of Horticultural Sciences, Faculty of
Agriculture, University of Tehran, Karaj, Iran.; Department
of Agronomy and Plant Breeding, Faculty of Agriculture,
University of Tehran, Karaj, Iran.

Plants have a limited capacity to produce secondary metabolites in nat-
ural environmental conditions; however, recent developments in genet-
ic engineering and recombinant DNA technology have had a great im-
pact on their production. Metabolic engineering is considered as an
efficient tool towards achieving higher level of the secondary metabo-
lites. Globally, metabolite engineering is widely used for increasing the
content of secondary metabolites or even producing novel medicinal
compounds. Iran has a high level of genetic and phytochemical varia-
bility for different types of medicinal plants. Knowing the biochemical
pathways and manipulating these native plants improve their commer-
cial production. Consequently, our research group has started large-scale
experiments on native medicinal plants such as different species of
genus Artemisia, Cannabis, Papaver, and Salvia. We aim to increase
and/or decrease and change metabolites by using anti-sense and RNAi
technologies, isolation and transformation of related genes, promoter
analysis and changes in regulatory gene expression. Such studies would
definitely provide a great chance to improve the production of second-
ary metabolites in these plants and to better understand the novel genes
involve in bio-synthetic pathways.

Biotransformation of trans-farnesol by
PB36 Ceriporiopsis subvermispora
Lee S, Kim S, Choi |

Department of Forest Sciences, College of Agriculture & Life

Sciences, Seoul National University, Seoul, South Korea.

Terpenoids which are included in various plants are important for the
food, animal feed, cosmetics and pharmaceuticals industries greatly.
However they are expensive due to low concentration and difficult iso-
lation. Therefore biotransformation of terpenoids could be an alternative
way to produce them. In this study, whole cell of Ceriporiopsis subver-
mispora was used in biotransformation as biocatalyst. C. subvermispora
is a naturally occurring fungus able to remove phenolic compounds than
other compounds. Farnesol is a sesquiterpene which is an acyclic ses-
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quiterpene alcohol derivative of farnesol Pyrophosphate and the build-
ing block of most acyclic sesquiterpenoids and is an important starting
compound for organic synthesis. Therefore it has been chosen as start-
ing material for biotransformation. The object of this study was to in-
vestigate the microbial biotransformation of trans-farnesol by C. subver-
mispora at different culture condition in order to obtain the more valu-
able sesqui-terpenoid stuructures. Biotransformation was started after
inoculation by added 0.005g M-1 of homogenized strains into the
100 ml SSC medium culture flasks. After 48 hours, substrate 200ul was
added in the 250 ml flask with 0.1% Tween 80. Per 24 h, one flask were
stopped for cultivation and extracted with solvents at 250 rpm, 3 times
using the shaker. The final solutions were subjected to gas chromato-
graphy FID spectrometry (GC-FID) and GC-MS. After 10 days, when used
the C. subvermispora as the biocatalyst, novel compounds produced in
SSC medium. These products were nerolidol, farnesol, B-farnesol, bisa-
bolene, eudesm-7(11)-en-4c-ol. References: 1.De Carvalho C and da
Fonseca M (2006) Biotechnology Advances 24(2): 134 - 142. 2. Asther
A and Lesage-Meessen L (1999) Trends in Biotechnology 17(7): 186 - 194
3. Bauer K, Garbe D and Surburg H (1990) Common Fragrance and Flavor
Materials. VCH Weinheim. 4. Limberger R et al. (2007) Electronic Journal
of Biotechnology 10: 500 - 507.
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In vitro regeneration studies on Hydnocarpus
pentandra

Hurakadle PJ', Patil AB?, Hegde HV®

TPramod H J, Department of Pharmaceutical Biotechnology,
KLE University College of Pharmacy, Nehrunagar, Belgaum-
590 010, Karnataka, India; Abhijit B P, Department of
Pharmaceutical Biotechnology, KLE University College of
Pharmacy, Nehrunagar, Belgaum-590 010, Karnataka, India;
3Hegde H V, Regional Medical Research Centre, ICMR,
Nehrunagar, Belgaum-590 010, Karnataka, India

Hydnocarpus pentandra Buch-Ham (Flacourtiaceae) an endangered spe-
cies from Western Ghats region of India has been exploited traditionally
against leprosy, rheumatic pain and inflammation. The callus cultures
were established from leaf explants on MS media supplemented with
sucrose and varying amounts of auxins and cytokinins. The callus initia-
tion was observed with 2,4-D and NAA followed by incubation at
25 +2°C under photoperiod of 16 hrs.

PB38

Study of endophytic fungi isolated from leaves of
Hydnocarpus pentandra

Hurakadle PJ', Patil AB? Hegde HV?

TPramod H J, Department of Pharmaceutical Biotechnology,
KLE University College of Pharmacy, Nehrunagar, Belgaum-
590 010, Karnataka, India; ?Abhijit B P, Department of
Pharmaceutical Biotechnology, KLE University College of
Pharmacy, Nehrunagar, Belgaum-590 010, Karnataka, India;
3Harsha V H, Regional Medical Research Centre, ICMR,
Belgaum-590 010, Karnataka, India

Hydnocarpus pentandra Buch-Ham (Flacourtiaceae) an endangered spe-
cies from Western Ghats region of India has been exploited traditionally
against leprosy, rheumatic pain and inflammation. Ten endophytic fungi
were isolated from the plant which are are a rich source of novel organic
compounds with interesting biological activities and a high level of
biodiversity. They represent a relatively unexplored ecological source
and their secondary metabolism is particularly active because of their
metabolic interactions with their hosts.The APEF-12,13 (Dematicious sp.,
Fusarium sp.) showed maximum activity against bacteria B. subtilis and
E.coli and APEF-06,15 (Cladosporium sp., non sporulating hyaline form)
were most active against fungi C.albicans. References: 1. Uche C (2004)
Technology in Society 26: 4537 - 550. 2.Farago J, Psennkova I, Faragova N
(2009) Nova Biotechnologica 9: 279 -293. 3.Hsin-Shengtsay (2007)
Chaoyang University of Technology, Food & Fertilizer Technology Center,
Taiwan.

Effects of aqueous extracts of Urtica dioica L.
leaves on lifespan of Caenorhabditis elegans
Hosbas S, Ergen N?, Atalay A°, Deliorman Orhan D',
Aslan M, Sezik E!

Gazi University, Faculty of Pharmacy, Department of
Pharmacognosy, Ankara, Turkey; ?Biotechnology Institute,
Ankara University, Ankara, Turkey
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Urtica dioica L. (Urticaceae) is widely distributed throughout the tempe-
rate regions of the world. Leaves of the plant recommended not only for
the complaints associated with rheumatoid arthritis [1], cardiovascular
diseases and diabetes [2] but also has antiviral, antioxidant, anti-inflam-
matory activities. It is also used as traditional medicine as panacea in
Turkey [3]. Active constituents of nettle leaves are phenolic compounds
[4]. It's suggested that the combination of antioxidant/anti-inflamma-
tory polyphenol compounds found in plants may show efficacy in rever-
sing aging[5]. We therefore investigated the effects of aqueous extract of
nettle leaves on lifespan and aging of the nematode, Caenorhabditis
elegans. Aqueous extracts of U. dioica leaves extended mean lifespan of
the C. elegans in concentration of 250 ug/ml and increased the maximum
lifespan for1 -3 days. Further investigations are necessary to identify
active compunds of Urtica dioica and its mechanism of action. Refer-
ences: 1. Riehemann K et al. (1999) Febs Letters 442: 89 - 94 2.Ziyyat A
et al. (1997)] Ethnopharmacol 58: 45 -54 3.Sezik E et al. (1992) Int ]
Pharmacogn 30: 233 -39. 4. Pinelli P et al. (2008)] Agric Food Chem
56(19): 9127 -32 5. Joseph ] et al. (2005) Am ] Clin Nutr 81(Suppl.):
313-316

PB40

Screening of sage suspension cultures for
triterpenic acids and other metabolites

Haas C', Schulz S, Geipel K, Weber J*, Paviov A, Bley T',
Steingroewer J'

Institute of Food Technology and Bioprocess Engineering,
TU Dresden, 01062 Dresden, Germany; >The Stephan
Angeloff Institute of Microbiology, Bulgarian Academy of
Sciences, 139 Ruski Blvd., 4000 Plovdiv, Bulgaria

Two pharmacological interesting substances present especially in sage
species are oleanolic acid (OA) and ursolic acid (UA). These triterpenic
acids possess several biological activities like hepatoprotective, anti-in-
flammatory, antimicrobial as well as anticancer properties [1]. A bio-
technological way to produce valuable biological-active substances is
the cultivation of cell suspension cultures in controlled bioreactor sys-
tems. Before up scaling a suspension culture to bioreactor level an im-
portant step is to establish stable suspension cultures and screen them
for their potential. Interesting features of suspension cultures are the
size of the cell aggregates, the growth and the production rates of target
metabolites. The present study focuses on the screening of sage suspen-
sion cultures on growth and metabolic activity. Different suspension
cultures from S. officinalis L., S. triloba L.f. and S. virgata Jacq. were
cultivated in the modern Respiratory Activity Monitoring System (RA-
MOS, Hitec Zang, Germany). It allows the measurement of the oxygen
transfer rate (OTR) at shake flask scale and in parallel. Using the OTR the
growth properties of the cultures have been detected. Samples were
taken at the starting point, in the exponential growth phase and the
stationary phase. Ethanolic extracts were analysed with HPLC to quan-
tify the production rates of the target substances OA and UA. Using GC/
MS the metabolite spectra were investigated to search for other high
valuable substances and receive information about the metabolic activ-
ity of the cultures. All these data are important for the subsequent
culture optimisation. Acknowledgement: This work has been supported
by a PhD fellowship from the German Academic Exchange Service and a
grant from the Max Buchner Research Foundation. References: [1] Dzu-
bak P et al. (2006) Nat Prod Rep 23: 394 - 411.
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Biotransformation of Cycloartane-Type
Sapogenols, Cycloastragenol and
Cyclocanthogenol, by Cunninghamella
blakesleeana NRRL 1369

Kuban M, Kula C, Ongen G, Bedir E

Department of Bioengineering, Ege University, 35100,
Bornova, Izmir, Turkey

Cycloastragenol is a cycloartane-type sapogenol found in Astragalus spe-
cies. It is a minor metabolite mainly present in the roots of the plant and
possesses very interesting pharmacological activities [1, 2]. The bio-
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transformation of cycloastragenol by the fungus Cunninghamella blake-
sleeana was investigated previously by our group [3]. Inspired by the
diversity of the transformed products, further studies were carried out
on cycloastragenol (CG) and another secondary metabolite, named cy-
clocanthogenol (SKG). The biotransformation process was conducted in
two scales; analytical scale and preparative scale. One-stage fermenta-
tion protocol was followed where the saponins were fed to the biotrans-
formation media 72 hours after the inoculation. In the analytical scale,
both submerged (30 °C, 200 rpm) and surface (30 °C) culture conditions
were tested, taking 2 mL samples for 3 weeks for the evaluation of the
chemical profiles, followed by preparative scale studies by using 500 mg
of SKG and 1000 mg of CG. Incubation period was continued with cen-
trifugation, extraction with ethyl acetate and n-butanol, and evaporation
under vacuum. The isolation and purification studies performed on the
extracts yielded total of 13 metabolites, 10 from CG and 3 from SKG.
Structures of the isolated metabolites were elucidated by 1D- and 2D
NMR techniques, and LC-MS analyses. The major products obtained from
each sapogenol Cb_CG_MF_01 and Cb_SKG_MF_01 have the same tetra-
cyclic steroidal framework with a primary alcohol substitution at C-11
position, encountered for the first time in microbial transformation stu-
dies [3]. Acknowledgement: ARS Culture Collection, TUBITAK (108T654 -
1095 345). References: 1. Bedir E et al. (2000) Biol Pharm Bull 23: 834 -
837. 2. Valenzuela HF et al. (2009)] Immunol 182: 90.30. 3. Kuban M et
al. (2010) Org Lett 12: 4252 - 4255.

Induction of changes in secondary metabolites
PB42 and essential oils of Calendula officinalis L. by
methyl jasmonate
Ghanati F', Bakhtiarian S, Abdolmaleki P
TDepartment of Plant Biology, Faculty of Biological Science,
Tarbiat Modares University (TMU), Tehran, Iran.;
2Department of Biophysics, Faculty of Biological Science,
Tarbiat Modares University, Tehran, Iran

In this study, effect of Methyl jasmonate as a chemical elicitor on the
secondary metabolites and essential oils of Calendula officinalis L. shoot
were evaluated. The plants were grown in hydroponic conditions in
Hogland nutrient solution and were treated with 50 and 100 uM methyl
jasmonate. The results showed that lignin content were increased sig-
nificantly in treated plants. In comparison, the content of total wall
associated phenolic compounds and anthocyanins and flavonoid of
shoots of treated plants decreased. However, there was no significant
difference in membrane lipid peroxidation rate of treated plants and
control ones. In the essential oils of C. officinalis shoots, a- Cadinol was
the major constituent. A sesquiterpene compound, o-Muurolene, with
anti fungal properties was induced in those plants treated with methyl
jasmonate, therefore, this chemical elicitor can be suggested for indu-
cing changes in isoprenoid biosynthesis pathway and special phytoalex-
in production. References: 1. YukimuneY, Tabata H, Higashi Y, Hara Y
(1996) Nat Biotechnol 14: 1129 - 1132. 2. Kim DG, KimY], Lee SH, Lee
(2005) Plant Biol 48(3): 298 - 303. 3. Gazim ZC, Rezende CM, Fraga SR,
Svidzinski TIE., Cortez DAG (2008) Braz ] Microbiol 39(1):61-63. 4.
Pourcel L, Routaboul JM, Cheynier V, Lepiniec L, Debeaujon I (2006)
Trends in plant Science 12:1 5. Perez AG, Sanz C, Olias R, Olias JM
(1997)] Agric Food Chem 45: 3733 - 3737.

Polyphenols and their antioxidant activity in
PB43 callus-cultured Malva neglecta cells under UV-B
and UV-C irradiation
Ghanati F, Khatami F
Department of Plant Biology, Faculty of Biological Science,
Tarbiat Modares University (TMU), POB 14115 — 154, Tehran,
Iran

Malva neglecta Wallr is a perennial plant with high mucilage content,
expectorant and cough-suppressing actions. The leaves and flowers of
M. neglecta and some Malva species are used in traditional phytother-
apy. Ultraviolet radiation in sunlight has diverse effects on humans,
animals, plants and microorganisms. UV can cause damage to mem-
brane by excitation of UV-B receptors, resulting in generation of reactive
oxygen species and ultimately oxidative burst. Consequently organisms
need to protect against and repair UV damage to survive in sunlight.
Antioxidants are an important group of medicinal preventive com-
pounds as well as being food additives inhibiting detrimental changes
of easily oxidable nutrients. Polyphenols are commonly found in both
edible and non-edible plants and they have been reported to have multi-
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ple biological effects, including antioxidant activity. In the present re-
search callus cultures from leaf explants of M. neglecta were initiated in
vitro, and their capacity to produce UV absorbing compounds was ana-
lyzed, after 90 minutes exposure to UV. The results showed that the
levels of apigenin and delphinidin decreased after illumination with
UV-B and UV-C, while Malvidin increased in UV-B and UV-C exposed
Malva cells. The results demonstrate that polyphenols play important
role in UV protection of Malva cells References: Deters A et al. (2010)]
Ethnopharmacol127: 62 - 69. Hosseini Sarghein, Carapetian ] and Khara ]
(2008) International Journal of Botany 4: 486 —490. Jansen Marcel AK,
Hectors K, O’Brien N M, Guisez Y, Potters G (2008) Plant Science 175:
449 - 458. Li ], Ou-Lee TM, Raba R, Amundson RG, and Last RL (1993)
The Plant Cell 5: 171 - 179. Zacchini M, de Agazio M (2004) Plant Phy-
siology and Biochemistry 42: 445 - 450.

Antioxidant capacity of phenolic phytochemicals
PB44 from peel of apples, pears, plums, red and white
grapes
Todorovic Z', Todorovic V2, Sobajic S°, Stojicevic S,
Marjanovic J', Nikolic N*, Lazic M"
TFaculty of Technology, University of Ni§, Bulevar
Oslobodenja 124, 16 000 Leskovac, Serbia; 2Faculty of
Pharmacy, University of Belgrade, Vojvode Stepe 450, 11 000
Belgrade, Serbia

Polyphenolic phytochemical extractions from peel of apples, pears,
plums, red and white grapes were performed using 70% ethanol and
0.9% NaCl (7:3) with ultrasound assistance and extracts were analyzed
for total phenolics, flavonoids, and antioxidant capacity. In the tested
fruit the highest content of flavonoids was found in the red grapes
(4.337 £0.218 mg/g), followed by the pear and the plum (3.333£0.035
and 3.108 +0.157 mg/g), which have almost identical content, and the
white grapes and the apples which again have an approximately equal
content of flavonoids (2.126 £ 0.039 and 2.072 + 0.096 mg/g). The antiox-
idant capacities of analysed fruit extracts were assayed for antioxidant
activity by DPPH radical scavenging and total reducing power. The per-
centage of neutralize DPPH radicals can be reported by EC50 value or by
the concentration of extract required to neutralize 50% of DPPH radicals.
The lowest EC50 value, and therefore the highest antioxidant activity
was in the extracts of red grape, followed by the extracts of pear, apple,
white grape, and plum.The highest content of phenolic compounds were
in extract of the red grape (12,884 +0,444 mg/g), than followed by the
pear (9,590+1,031 mg/g), the plums (9,296 +0,268 mg/g), the apples
(3,676 £0,135mg/g), and the lowest content was in the extract of the
white grapes (3,009 0,161 mg/g). Acknowledgement: This work was
supported under the projects No.OI 45001 by the Ministry of Science of
the Republic of Serbia. References: 1. Halliwell B (1997) Nutr Rev 55:
S44-S52. 2. Aquino R et al. (2002)] Ethnopharmacol 79: 183 -191. 3.
Xu BJ, Chang SKC (2007)] Food Sci 72: S159-S 166.

Secondary Metabolites from Phomopsis amygdali,
PB45 an Endophytic Fungus Isolated from Hazelnut
(Corylus avellana)
Akay S, Ekiz G, Kocabas F, Kocabas E, Korkmaz KS, Bedir E

Department of Bioengineering, Ege University, 35100,
Bornova, Izmir, Turkey

Endophytes are microbial entities that live within living tissues of
plants. In most cases their relationship with the host plant is symbiotic
and probably mutualistic. Many are capable of synthesizing bioactive
compounds that have been proven useful for novel drug discovery. The
early literature reports that species of Phomopsis isolated from plants
produce different bioactive metabolites. The main aim of the study was
to isolate endophytes from different parts of hazelnut, to extract bioac-
tive secondary metabolites and then to elucidate their structures. Dif-
ferent plant materials including the roots, branches and leaves were
collected from BlackSea region of Turkey and surface sterilized with
3% sodium hypochlorite (NaOCl). The outer layers removed with a sharp,
sterilized blade and cut into pieces. Small pieces of the inner tissue were
placed on the surface of potato/dextrose/agar (PDA) medium and incu-
bated at 28 °C. Subsequently 7 fungal species was isolated and grown in
1 L flask containing 250 ml of Malt Extract Broth medium and cultured
at 150 rpm at 28 °C for 21 days in a rotary shaker. Then the fermentation
broths were extracted with chloroform. The chloroform extracts were
screened for their cytotoxic activities by MTT method. Based on the
activity results, the isolate L1, identified as Phomopsis amygdali, was
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selected for further studies. After large scale fermentation and purifica-
tion studies, a new metabolite (L 1F3) together with a known compound,
named (-)pestalotin (L1F2) were obtained. The structure of the new
metabolite was elucidated as (R)-4-butoxy-6-((S)-1-hydroxybutyl)-5,6-
dihydro-2 H-pyran-2-one by the extensive use of 1D- and 2D NMR.

R Ho
o | Q.
L1F2 L1F3 L,
Figure 1

References: 1. Nithya K, Muthumary | (2011) Recent Research in Science
and Technology 3(3): 44 - 48 2. Strobel G, Daisy B (2003) Microbiology
and Molecular Biology Reviews: MMBR 67(4): 491 - 502
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The cashew tree (Anacardium occidentale L.) is native to mainland Cen-
tral and South America belonging to the family Anacardiaceae. The cash-
ew apple fruit and nut are widely used and appreciated for its flavor
quality. The aim of this work was to obtain bioaromas produced from
the fermentation of the leaves of the cashew tree. Fermentations were
performed at room temperature for 48 hours in three conditions: nat-
ural (leaves only), leaves in sterile distilled water and leaves in a solu-
tion containing 10% glucose. Every 24 hours of processing, sensorial (by
a panel of five trained judges), microbiological (total mesophilic bacter-
ia, molds and yeasts) and chromatographic (extraction by dynamic
headspace method) analysis was performed on fermented products.
Sensorial analysis revealed the presence of sweet fruity aromas charac-
terizing citrus and green odor notes in all samples. The citric note of
aroma was more prominent in all three types of fermentation without
significant difference between them. However, the aroma was less in-
tense in the fermentations realized with green leaf alone and it was
significantly different (p< 0.05) between the other fermentations.
Furthermore the production of bioaromas generated after 24 hours led
to an increase of total bacteria and fungi to the order of 102 CFU/mL. A
large number of volatile compounds belonging to esters, terpenes, ke-
tones and aldehyde classes were identified in the fermented products.
Acknowledgement: We thank the INCT/CNPq (National Council for the
Development of Science & Technology, Brazil for the financial support re-
ceived while the first, second and third co-authors thanks CNPq for fellow-
ships while the last co-author thanks CAPES for fellowships
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Biotechnological process for obtaining
bioaromas from leaves of cashew apple trees

De Araitijo YL, Narain N, Aquino LC, Da Silva MA,

Galvio MS, Leal A

Laboratory of Chromatographic Analysis and Flavor, Federal
University of Sergipe, Sdo Cristévdo Brazil

Assessment of somaclonal variation in Ducrosia
anethifolia plants regenerated from long-term
callus cultures using AFLP

Shooshtari L', Omidi M?, Majidi E>, Mohamadreza N?,
Shamsali R, Etminan A’, Oladzad A* Ghorbanpour M°,
Ghaderi A*

Tslamic Azad University, Kermanshah Branch, Plant
Breeding Department, Kermanshah, Iran; 2Tehran
University, Plant Breeding Department, Tehran, Iran;
3Islamic Azad University, Science and Research Branch, Plant
Breeding Department, Tehran, Iran; “Institute of Medicinal
Plants, Karaj, Iran; *Arak University, Arak, Iran

Somaclonal variation may be defined as tissue-cultured-induced varia-
tion that has relevance in the micropropagation of endangered germ-
plasms. It has been studied in some plant species, but only a few studies
have reported on the assessment somaclonal variation in medicinal
plants using molecular markers. Ducrosia anethifolia Boiss. is an endan-
gered medicinal herb belonging to the Apiaceae family. In this study
somaclonal variation in plants regenerated from long-term cultured cal-
luses of Ducrosia anethifolia was characterized using amplified length

polymorphism profile. Genomic DNA was double-digested with two Bgl
Il and Msel and the digested fragments were ligated to double stranded
adaptors appropriate with the Bgl Il and Msel restriction sequences.
Results revealed that banding patterns were different between various
explants in different subcultures. A total of 112 polymorphic fragments
were scored, with an average of 22.4 fragments per primer combination.
Results also showed that this method is reliable and effective way of
assessing somaclonal variation in tissue culture-derived plants. Ac-
knowledgement: The research was supported by funds received from
the Institute of Medicinal Plants, Karaj, Iran References: 1. Xu M, Li Xand
Korban S S (2000) Plant Molecular Biology Reporter 18: 361 — 368 2. Lei
CP, Jiun KS, Choo CS and Singh R (2006) Asia Pacific Journal of Molecular
Biology and Biotechnology 14(2): 47 - 55
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Galbanum (Ferula gummosa Boiss.) is a valuable medicinal-industrial
plant native to Iran which is at risk of extinction due to irregular and
overharvesting from natural habitats. The objective of the study was to
investigate the growth response of zygotic embryos of galbanum, origi-
nated from center of Iran, in in vitro conditions. The results however,
showed that zygotic embryos of galbanum had not a suitable germina-
tion in in vitro conditions. However, the best treatment for in vitro
germination of embryos was ¥4 MS (MS with ¥ macro elements) med-
ium supplemented with 0.3 mg I"! GAs. The results also showed the
embryos had good callus production in %4 MS medium (MS with Y4
macro elements) supplemented with 2mg "' BA and 10mg I'! NAA. In
this study, the results showed that although applied treatments did not
lead to normal germination of zygotic embryos of galbanum in in vitro
conditions, but these treatments were able to force zygotic embryos into
the callus production phase with good quality and quantity. The pH of
primary media for zygotic embryo germination which was adjusted be-
fore adding plant growth regulators, can be effective on good callus
production. Nevertheless, more experiments are needed to reveal the
effect of pH on callogenesis in galbanum plant. References: 1. Bernard
F et al. (2007) Pakistan Journal of Biological Sciences 10: 1977 - 1983 2.
Irvani N et al. (2009) Plant Cell, Tissue and Organ Culture 100: 293 - 299
3. Tafreshi RS et al. (2008) Iranian Journal of Medicinal Plants 27: 71 - 81

PB49

Caralluma arabica N.E.Br. (Asclepiadaceae) is a succulent, perennial herb
that grows in arid regions, in West Asia and in the Middle East, including
Oman and the United Arab Emirates. This plant is highly valued for its
medicinal properties, and is commonly used in the preparation of tradi-
tional medicine for the treatment of diabetes, liver ailments, and painful
and inflammatory conditions (1). Pharmacological studies revealed that
C. arabica extract has anti-nociceptive, anti-gastric ulcer, cytoprotective,
and anti-inflammatory properties (1, 2). Unfortunately, this plant is fa-
cing considerable pressures which threaten its survival. Therefore, the
development of a protocol for the propagation of C. arabica in vitro is of
high importance for the conservation of this species and its commercial
cultivation. Plant regeneration via organogenesis was initiated for C
arabica using stem segments excised from young shoots and used as
explants for in vitro culture. Stem explants were cultured on Murashige
and Skoog (MS) (3) medium containing different concentrations of ki-
netin and indol-acetic acid (IAA). Preliminary results showed that differ-
entiation of adventitious shoots was initiated within 5 weeks of culture
on a medium containing 1 mM Kinetin and 3 mM I[AA. Root induction
was obtained on half-strength MS medium containing Indol-3-butyric
acid. Further investigation is underway to establish optimal culture con-
ditions for the regeneration of this important medicinal plant. Refer-
ences: 1. Zakaria et al. (2001)]. Ethnopharmacol 76(2): 155 - 158 2. Za-
karia et al. (2002) Pharmaceutical Biology 40(3): 225-230 3. Mura-
shige, Skoog (1962) Physiol Plant 15: 473 - 497

Responses of zygotic embryos of galbanum in in
vitro conditions

Hadi N, Moeini A%, Omidbaigi R’

TDepartment of Horticulture, Tarbiat Modares University,
Tehran, Iran; Department of Plant Biotechnology, Tarbiat
Modares University, Tehran, Iran

Conservation and multiplication of an
endangered medicinal plant - Caralluma arabica
- using tissue culture

Bouhouche N

Department of Biological Sciences and Chemistry, College of
Arts & Sciences, University of Nizwa, Nizwa, Oman
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In vitro study of callus induction and
PB50 regeneration in Iranian Cichorium intybus
Zebarjadi A, Kahrizi D, Yazdani S
Dept. of Agronomy and Plant Breeding, Faculty of
Agriculture, Dept. of Biotechnology for Drought Tolerance

Research, Razi University, Kermanshah, Iran

Cichorium intybus L. belongs to the Asteraceae family and is one of the
medicinally important plant that contains some useful secondary meta-
bolites such as bitter sesquiterpene lactones, coumarins and flavonoids.
This plant is conventionally propagated through seeds. In this research,
in vitro culture of Iranian Cichorium intybus was studied, thus an experi-
ment was laid out as a completely randomized design (CRD) in a factor-
ial arrangement with there replications that investigated factors were
different concentration of plant growth regulators (NAA and BAP) and
explants (hypocotyls and cotyledon). The results indicated that signifi-
cant and non-significant differences among levels of explants and other
factors for callus induction and plant regeneration, as we observed the
highest percentage of callus formation from MS medium supplemented
with 1.5 mg/l NAA and 2 mg/l BAP. Mean comparisons shown that the
best explant was cotyledon versus hypocotyls for the traits and maxium
of regeneration recorded for MS medium with 0.4 mg/l NAA and 5 mg/l
BAP.

Topic C: Clinical Studies

Clinical Evaluation of Cissus quadrangularis,
Moringa oleifera and combination of two as
Osteogenic agents in Mandibular fractures
Singh V, Singh N

Department of Maxillofacial Surgery, Faculty of Dental
Sciences, CS. M. Medical University, Lucknow, India

PC1

Fractures of the jaw bones renders not only physical trauma but also
makes the person miss out on work productivity and other social ob-
ligations for a period ranging from 4 - 8 week on an average. Ayurveda
the ancient science system of the medicine describes various herbs pre-
paration that achieves the hastening of bone healing. Hadjor (Cissus
quadrangularis L.) and Moringa (Moringa oleifera Lam.) showed clinical
efficacy in treatment of fractures. Our study also showed reduction in
time of inter maxillary fixation time from 6 weeks to 3 -4 weeks with
Ostoeseal (combination of Cissus quadrangularis, Moringa oleifera) lesser
with Hadjor, least with Moringa and in the case of Placebo there was no
reduction in time of inter maxillary fixation. Serum Ca level both ionic
and total and serum phosphorous level was significantly increased in
other three groups but decreased in placebo group.

Gemmotherapy - adjuvant treatment in juvenile
spondyloarthropathy

Militaru AS", Pop G°, Peev C?, Dehelean (2, Alexa E>,

Sabau I’

TFirst Pediatric Clinic, University of Medicine and Pharmacy
Victor Babes, Timisoara, Romania; >Pharmacology
Department, University of Medicine and Pharmacy Victor
Babes, Timisoara, Romania; 3University of Agronomy and
Veterinary Medicine Banatul, Timisoara, Romania

PC2

The spondyloarthropathies (SpA) are a group of rheumatic diseases that
predominantly affect the axial skeleton’s joints accompanied by enthe-
sitis. SpA are strongly associated with HLA-B27 histocompatibility anti-
gen. Gemmotherapy is a form of herbal medicine that uses remedies
made from the embryonic tissue of various trees and shrubs, the repro-
ductive parts and from newly-grown tissues. Monitoring the response to
gemmotherapy of a selected pediatric cohort of spondyloarthropaty. The
assessment of the 21 children included complete clinical and functional
evaluation (disease activity score, visual analogue scale, disability in-
dex), lab tests, x-ray and genetic study. Reevaluation was performed at
3 and 6 months. According to the European Spondyloarthropathy Study
Group criteria, we diagnosed 4 children with juvenile ankylosing spon-
dylitis (AS), 7 cases of undifferentiated spondyloarthropathy (USp), 4
cases with inflammatory bowel disease (IBD) associated spondylarthro-
pathy, 6 patients with reactive arthritis (RA). Treatment of AS and of
arthropaties with IBD included nonsteroidal antiinflammatory drugs
(NSAID), Sulfalazine, biologics and glucocorticoids. In USp and RA,
NSAID and gemmotherapy was used. Cases with mild or no inflamma-
tion in lab test was selected for exclusive herbal therapy. Administration

Planta Med 2011; 77: 1229-1472 Georg Thieme Verlag KG Stuttgart - New York -

of extracts of Ribes nigrum L., Abies pectinata Poir., Pinus montana Schur,
Vaccinium vitis-idaea L., Ampelopsis veitchii Hort. was daily, during 6
months, in adapted dose and was accompanied by physical therapy.
Reevaluation (3 and 6 months) denoted an amelioration of clinical signs
and functional scores in all 13 cases and remission in 8 cases. Gem-
motherapy associated with exercises minimized symptoms, ameliorated
joint mobility and allowed a well tolerated, natural therapy. References:
Pitera F (2000) Compendio di gemmoterapia clinica (Meristemoterapia)
con indice clinico, Genova, Cassidy ]JT, Petty R E, Laxer RM, Lindsley CB
(2006) Textbook of Pediatric Rheumatology, fifth edition, Elsevier Saun-
ders

The effects of a combination of silymarin and
selenium on prostate health

Simanek V', Ulrichova J', Vidlar A%, Vrbkova J°, Student J°,
Vostalova J'

"Department of Medical Chemistry and Biochemistry,
Faculty of Medicine and Dentistry, Palacky University,
Hnevotinska 3, 775 15 Olomouc, Czech Republic;
2Department of Urology, University Hospital, I.P.Pavlova 5,
775 00 Olomouc, Czech Republic; *Department of
Mathematical Analysis and Application of Mathematics,
Faculty of Science, Palacky University,17. Listopadu 1192/12,
771 46 Olomouc, 77146 Czech Republic

PC3

Complementary and alternative medicine increasingly being used by
men who wish to decrease their susceptibility to prostate cancer. The
aim of this 6 months intervention study was to assess the effects and
safety of a research preparation based on a combination of silymarin
and selenium on healthy men with a prostate specific antigen (PSA)
level lower than 2.0 ug/L. In this double-blind, placebo-controlled pilot
study, a total of 55 participants were randomized to either treatment
with 570 mg silymarin, and 240 ug selenium as selenomethionine per
day (n=26) or placebo (n=29). Baseline clinical and demographic char-
acteristics were comparable. Outcome measures were changes in the
International Prostate Symptom Score (IPSS), quality of life score, safety
clinical chemistry and hematology parameters, serum selenium, PSA
and testosterone levels, antioxidant status, transrectal ultrasound pros-
tate volume, urinary flow rate, ultrasound estimated postvoid residual
urine volume at baseline and 180 day. The results showed statistically
significant differences between treatment and control groups for the
following parameters: decreased PSAtot value, improved selenium level,
IPSS, quality of life score, urination parameters including voiding para-
meters-rate of urine flow (Qmax), average flow (Qave), total volume V
and postvoid residual urine volume (RV). There was no effect on blood
testosterone level. Overall the treatment was well-tolerated with no
adverse effects. In conclusion, the chosen combination of silymarin
and selenium proved effective and may be beneficial for the mainte-
nance of prostate health in men. Acknowledgement: Financial support
from the Czech Ministry of Education, Youth and Sport (Grant No. MSM
6198959216) is gratefully acknowledged. References: 1.Vidlar A et al.
(2010) Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub
154(3): 239-244

Molluscicidal Activity of Some Solanum Species
Extracts against the Snail Biomphalaria
alexandrina

El Sherbini GT?, Zayed RA?, El Sherbini ET?

TDepartment of Parasitology, October 6 University Cairo,
Egypt; *Department of Pharmacognosy, Zagazig University,
Zagazig, Egypt; Department of Zoology, El Nahda
University, Beni Sweif, Egypt
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Snails’ species are associated with transmission parasitic disease as in-
termediate host. Biological control stands to be a better alternative to
the chemical controls aimed against snails. The search of herbal pre-
parations that do not produce any adverse effects in the non-target
organisms and are easily biodegradable remains a top research issue
for scientists associated with alternative molluscicides control. Solvent
extracts of fresh mature leaves of Solanum nigrum L., S. villosum Mill.,
and S. sinaicum Boiss. were tested against Biomphalaria alexandrina, a
common intermediate host of Schistosoma mansoni. A phytochemical
analysis of chloroform: ethanol extract was performed to search for
active toxic ingredient. The lethal concentration was determined. Ex-
tracts isolated from mature leaves of Solanum species were found to
be having molluscicidal properties. S. nigrum extract was recorded as
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the highest mortality rate. When the mortality of different solvent ex-
tracts was compared, the maximum (P<.05) mortality was recorded at a
concentration of 90 ppm of ethanol extract of S. nigrum. Extract of ma-
ture leaves of S. nigrum exhibited molluscicidal activity followed by S.
sinaicum and the less one was S. villosum. The study provides consider-
able scope in exploiting local indigenous resources for snails’ mollusci-
cidal agents. Acknowledgement: The authors thank all the participants
who shared their time for working on this study. References: Ahmed AH,
Kamal IH, and Ramzy RM (2001) Journal of the Egyptian Society of
Parasitology, 31(3): 843 - 852. Massoud AM and Habib FS (2003) Journal
of the Egyptian Society of Parasitology, 33(2): 585 -596.

Efficacy of Punica granatum extract on in vitro
and in vivo control of Trichomonas vaginalis

El Sherbini GT', Ibrahim KM?, El Sherbini ET®, Abdel

Hady NM? Morsy TA®

Department of Parasitology, October 6 university Cairo,
Egypt.; 2Department of Zoology, Al-Azahar university, Cairo,
Egypt.; >Department of Zoology, El Nahda university, Beni
Sweif, Egypt.; *Department of Pharmacognosy, Al-Azahar
university, Cairo, Egypt.; *Department of Parasitology, Ain-
Shams, Cairo, Egypt.
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Trichomoniasis vaginalis is now an important worldwide health problem.
Metronidazole has so far been used in treatment, but the metronidazole
resistant strains and unpleasant adverse effects have been developed.
Treatment of patients with metronidazole refractory vaginal trichomo-
niasis constitutes a major therapeutic challenge and treatment options
are extremely limited. The last 7 years have seen over seven times as
many publication indexed by Medline dealing with pomegranate (Puni-
ca granatum L.) than in all the years preceding them, because of this, and
the virtual explosion of interest in pomegranate (Roman) was in vitro
investigated for its efficacy against T. vaginalis on Diamond media. Be-
sides, infected women (18/20) who accepted to be treated with P. gran-
atum juice were completely cured and followed- up for two months. The
anti-trichomoniasis vaginalis activity of P. granatum extract (in vitro and
in vivo) gave very promising results. Acknowledgement: The authors
thank all the participants who shared their time for working on this study.
References: 1. Abdel Hady NM, El- Sherbini GT, Morst TA (2008)] Egypt
Soc Parasitol 38(3): 1024-5 2. Adams LS, Zhang Y (2010) Cancer Prev
Res (Phila Pa) 3(1):108

Plasma oligoelements levels in pediatric cohort
of spondyloarthropathy

Militaru AS', Alexa E?, Pop G2, Radulov I, Bas M,

Ivascu N°, Negrea M?

TFirst Pediatric Clinic, University of Medicine and Pharmacy
“Victor Babes” Timisoara; Banat’s University of Agricultural
Sciences and Veterinary Medicine, Timisoara; >”Louis
Turcanu” Emergency Clinical Hospital for Children,
Timisoara
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The importance of trace elements in chronic inflammatory diseases is
related to their cofactor role in immune system functions and in differ-
ent metabolic processes in articular tissues. Spondyloarthropathies
(SpA) are a group of rheumatic diseases linked by common pathology,
including inflammatory back pain and peripheral enthesitis. To investi-
gate the status of plasmatic trace elements in a pediatric cohort of
spondylorthropathy, to establish the relationship between these trace
metals and the main biological and clinical parameters of the disease.
We studied plasma concentrations of zinc (Zn), copper (Cu), iron (Fe),
cadmium (Cd), nickel (Ni), plumb (Pb), manganese (Mn), calcium (Ca),
magnesium (Mg) in 11 patients with juvenile spondyloarthropathy and
compared them with 14 sex- and age-matched healthy subjects. Disease
activity was measured by lab tests. Oligoelements concentrations were
determined by atomic absorption spectrophotometry. There were no
significant differences in plasma concentrations of Cd, Ni, Pb, Mn among
the two groups (p>0.05). Plasma zinc was significantly lower in cases
with SpA than control group (p< 0.05) and was correlated with numer-
ous of the biohumoral as well as clinical markers of SpA. Plasma zinc
was found to be lower in SpA patients taking anti-inflammatory drugs.
Cu concentrations were higher, but not significantly, in patients with
SpA than those of healthy subjects. Ca and Fe plasma levels was signifi-
cantly lower in children with SpA (p < 0.05). Administration of supple-
ments with the proper quantity of oligoelements could balance the
plasma concentrations of these trace elements in juvenile SpA.

Evaluation of the protective effect of Urtica dioica
leaf extract on Beta cell islet langerhance of
diabetic rats

Keshavarz M, Minaii B?, Monsef H>, Gharaaty M*
"Department of Physiology, Tehran University of Medical
Science, Tehran, Iran; Department of Histology, Tehran
University of Medical Science, Tehran, Iran.; >Department of
Pharmacognosy, Tehran University of Medical Science,
Tehran, Iran.; “Tehran University of Medical Science, Tehran,
Iran

PC7

Herbal medicine is a complementary way to improve the health. The
traditional Iranian Medicine introduces many plants for treatment. This
study investigates the anti-diabetic effects of Urtica dioica L. leaves that
were introduced as anti-diabetic plant in the traditional Iranian medi-
cine. The animal was made diabetic with intra tail vein injection of
50mg/kg STZ (streptosotocine). Animals with fasting blood sugar
>250 mg/kg were considered as diabetic. One group of diabetics were
treated with Urtica dioica leaf extract (1 ml/kg/day intra peritoneal).
After one month animals were decapitated to take the blood sample
and pancreas tissue. Tissue was observed by histologist. The tissue para-
meters were studied in both diabetic and experimental group. Blood
glucose in treated group decreased from 400z+54.2mg/kg to
87.9+11.9 mg/kg whereas no change was observed in diabetic group.
In diabetic group, necrosis and infiltration of mononuclear cells were
produced in plenty, Capillaries, islet cells, Beta cells and secretary va-
cuoles were damaged while in treated group the necrotic tissues was
repaired and infiltration of mononuclear cells were a bit. Beta cells in-
creased and secretary vacuoles were appeared. The number of capil-
laries and undifferentiated cells also increased. Urtica dioica repairs
pancreas tissue and improves its function. This may lead to increase
insulin secretion and Urtica Dioica direct influence in decreasing blood
sugar. References: 1. Kavalali G et al. (2003)] Ethnopharmacol 84(2 - 3):
241-245 2. Farzami B et al. (2003).] Ethnopharmacol 89: 47 -53 3.
Kumar V et al. (2003) Basic Pathology, the Pancreas 7 th ed, Saunders;
pp: 635-657

Antibacterial activity of some medicinal plants
against antibiotics

Jamshidi M", Gharaei Fathabad E? Eslamifar M?

TYoung Researchers Club, Islamic Azad University, Sari, Iran.;
2Department of Pharmacognosy and Biotechnology, Faculty
of Pharmacy, Mazandaran University of Medical Sciences,
Sari, Iran.; >Department of Environmental Health, faculty of
Hygiene, Mazandaran University of Medical Sciences, Sari,
Iran.
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In this study, the antibacterial activity of 6 species of Lamiaceae family:
Mentha spicata L., Mentha aquatica L., Stachys byzantina K.Koch, Marru-
bium vulgare L., Rosmarinus officinalis L. and Melissa officinalis L. were
investigated. The methanolic extracts of aerial parts of plants were eval-
uated in different concentrations according to the disk diffusion method
by using Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Salmo-
nella typhimurium, Streptococcus fecalis and Klebsiella pneumoniae and
all the extracts were compared with standard antibiotic discs like van-
comycin, ampicillin and chloramphenicol. The methanolic extracts of
Stachys byzantina and Rosmarinus officinalis were shown to inhibit, to
different degrees, the growth of microorganisms (15 - 20 mm). Further-
more, Stachys byzantina showed significant antimicrobial activity
against Staphylococcus aureus resistant to vancomycin. The other plant
extracts had shown lower antibacterial activity in comparison with stan-
dard antibiotics. This study showed that some medicinal plants that
were used in folk medicine significantly Stachys byzantina could be
comparable with antibiotics and potential sources of new antimicrobial
agents.

How does long term exposure to base stations
and mobile phones affect human hormones
profile?

Fawzy Eskander E

Medical Division, Hormones Department, National Research
Center, Dokki, Cairo, Egypt

This study is concerned with assessing the role of long-term exposure to
high frequency non-ionizing electromagnetic radiation (RFR) emitted
either from mobile phones or from base stations. One thousand volun-
teers from different areas in Egypt exposed to radio frequency non-io-

PC9
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nizing electromagnetic radiation emitted from mobile phones or from
base stations for period extended to six years suffered tangible effects
on the pituitary - adrenal axis. Volunteers were divided into three sub-
groups according to non-ionizing radiation exposure; according to the
time of exposure to RFR per day. In addition to negative control subjects
of compatible age ranges, sex and socioeconomic status. Volunteers'
plasma ACTH and serum cortisol levels were measured. Also thyroid
hormones were detected for all individuals. In addition, each of their
serum prolactin, progesterone and testosterone level were measured to
detect the different relations between all these seromarkers in all vo-
lunteers who expose to non-ionizing electromagnetic radiation emitted
either from mobile phones or from base stations. Authors have pre-
viously found no association between self-reported illness symptoms
and the exposures to microwave radiation emitted by mobile phones
or electromagnetic field induced by other major sources [1]. The thyroid
gland is one of the most exposed vital organs and may be a target for
electromagnetic radiation. It has been established that even a small
change in circulating thyroid hormone levels is sufficient to alter the
brain functions [2]. Keywords: base stations, mobile phones, long-term
exposure, electromagnetic radiation, ACTH, cortisol, thyroid, prolactin,
progesterone, testosterone

Topic D: Cultivation and Breeding

Response of seed priming on seed germination
and seedling growth in basil
Mirzaei A', Naseri R?, Vazan S!

TDepartment of Agronomy, Islamic Azad University, Karaj
Branch, Karaj, Iran.; >The University of llam, Ilam, Iran.

In order to evaluate the effect of priming on seed germination and
seedling growth in basil (Ocimum basilicum L.), an experiment was con-
ducted based factorial in randomized complete block design with three
replications in western of Iran. Priming factor including: witness, KCL 2%
and priming time including: 0, 3, 5, 7 and 9 hours. Results showed that
Priming was affected on radicle length, radicle dry weight, stem let dry
weight, germination percentage and speed germination. KCL 2% had
better results due to negative osmotic adjustment. Seed priming had
significant affected on radicle length, radicle dry weight, stem let length
and stem let dry weight. Seed priming in 7 hours had positive affected
on all studied traits. The highest radicle length, radicle dry weight and
stem let length obtained from 7 hours. According to the results Priming
and priming time role played in plant germination. Among treatments
KCL 2% and 7 hours had an important role in germination. Keywords:
Seed priming, Basil, Germination, Ocimum basilicum

Effect of plant growth promoting rhizobacteria
(PGPR) on the healthy and productivity of soy
bean plant

Salama AB, Hamed ER, Shehata HS

Medicinal and Aromatic plants Dept. National Research
Centre, Cairo, Egypt.

PD2

A pot and field experiment were conducted to evaluation some rhizo-
bacteria namely Pseudomonas fluorescens, and Bacillus subtilis. The pot
experiment was executed to evaluate probable suppressive effect of
rhizobacteria as bioagents against Macrophomina phaseolina, Fusarium
solani and Sclerotium rolfsii under artifically infested soil. Results
showed that co-inoculation of soy bean with rhizobacteria led to a sig-
nificant decrease in pre- and post-emergence damping-off caused by all
pathogens under investigation. In addition to enhance the nodulation
status, growth, N-content and pod yield plant under uninfested or in-
fested soil. Field experiment were carried out in El-Shargia governorate
to evaluate the promotive and suppressive disease effects of rhizobac-
teria on nodulation, plant growth and yield of soy bean. Results showed
that the inoculation with rhizobacteria led to a significant increase in
the nodulation status, shoot dry matter and N-content after 15, 45, 75
days of planting. Moreover, the co-inoculation of Bacillus subtillis with
Rhizobium sp. Salient superiority in suppressive disease. The obtained
results explained that the synergy between rhizobacteria (Bacillus sub-
tilis, Pseudomonas fluorescens and Rhizobium sp.) considered the efficient
manner to save the protection against the phytopathogenes and pro-
mote the nodulation and symbiotic nitrogen fixation leading to a high
quality yield of soy bean.
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Effect of plant density and application rates of
vermicompost on essential oil content and
composition of Balm (Melissa officinalis L.)
Toghraei A’, Daneshian J?, Shirani Rad A% Zarei Kooshki M?,
Toghraei A®

TAcademic Center Of Education And Cultural Researchs
(ACECR), Qazvin Unit, 34138 - 63694, Qazvin, Iran;
’Department of Agriculture, Azad Islamic University,
Takestan Unit, 34819 - 49479, Takestan, Iran
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In order to investigate plant density and application rates of vermicom-
post on essential oil content and composition of Balm, the experiment
was conducted during 6 months in Dineh phytomedic company in 2010.
This experiment was carried out in complete randomized block design
with 3 replications at three plant densities (6, 8 and 10 plant/m?) and
four application rates of vermicompost (0, 5, 10 and 15 ton/ha). In floral
imitation, plants harvested and essential oil were extracted by water
distillation. The essential oils were analyzed by GC and GC/MS. The
results showed a significant difference (%1) among plant densities and
application rates of vermicompost on essential oil yield. maximum
amount of essential oil obtained from 10 plant/m? and 10 ton/ha vermi-
compost consumption. Identification of essential oil components
showed that plant density had no effect on essential oil composition
but some compounds of the oil decreased with more application of
vermicompost, whereas some other compounds increased with most
application of vermicompost.

Study the effect of different levels of
phosphobiofertilizer’s inoculation on some
traites of Anethum graveolens L. in Rudhen
Tavakoli Dinani E', Masoumi A% Darzi M®

TYoung Researcher Club of Islamic Azad University,
Roudehen Branch, Roudehen, Iran; 2Shahrood University of
Technology, Shahrood, Iran; 3Islamic Azad University,

Roudehen Branch, Roudehen, Iran

It is well known that In nature, a considerable number of microorgan-
isms (e.g. bacterial species), mostly those associated with the plant
rhizosphere, are able to exert a beneficial effect upon plant growth.
Therefore, their use as biofertilizers or control agents for agriculture
improvement has been a focus of numerous researchers for a number
of years The use of phosphate solubilizing bacteria as inoculants simul-
taneously increases P uptake by the plant and crop yield.To inspect the
influence of phosphobiofertilizer, we used 6 shapes of phosphobioferti-
lizers inoculation, included: (B seeds inoculated, B top dressing, E seeds
inoculated, E top dressing, E-B & control) of Iranian (B) and non-Iranian
(E) microorganisms, on hight of plant, yield of seed and essential oil
production of the plant named experimental Dill (Anethum graveolens
L.) in the form of factorial on the basis of Randomized Complete Block
design in three replication was conducted in Rudhen university (Kolyak
state). Results showed that in all traits, There was a significant differ-
ence between utilization of both types phosphobiofertilizers and other
treatments. Acknowledgement: The authors are grateful to Dr. Baghi
and Dr. Seyed Hadi for their scientific support to the present project.

Effect of different nitrogen and phosphorus
application on qualitative a quantities
characteristic of beebalm
Naseri R', Mirzaei A%, Nazaralizadeh K>, Soleymanifard A,
Abravesh A*
The University of Ilam, llam, Iran.; *Islamic Azad University,
Karaj Branch, Karaj, Iran.; >Agriculture and Natural
Resource Research Center, llam, Iran; “Islamic Azad
University, Dezful Branch, Dezful, Iran.

In order to test the effect of nitrogen and phosphorus fertilizers on
qualitative and quantitative characteristic of beebalm, an experimental
was carried out using factorial with randomized complete block design
with three replication in llam, Iran in 2009 - 2010 growing season. Ex-
perimental factor including different of nitrogen fertilizer (70, 100 and
130kg/ha) and phosphorus fertilizer (50, 70 and 90kg/ha). Results
showed that nitrogen fertilizer was affected on essential oil content,
essential oil yield, plant height, number of tillering, stem diameter, root
length, root weight and shoot ratio. The highest essential oil yield, plant
height, number of tillering, stem diameter, root length was obtained
130 kg/ha nitrogen application. Phosphorus fertilizer affected essential
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oil content, essential oil yield, plant height and root weight. The highest
essential oil yield, plant height, number of tillering, stem diameter, es-
sential oil yield and root weight was obtained 70kg/ha phosphorus
application. Interaction effect nitrogen x phosphorus application was af-
fect on essential oil yield and plant height. The highest and the lowest
essential oil yields were obtained 130 nitrogen and 70 kg/ha phosphorus
application, respectively.

Water and soil salinity on the environmental agents limit plant growth
and its productivity in Iran. Anise Hyssop (Agastache foeniculum Kuntze)
is a perennial aromatic plant, belonging to the family Lamiaceae. The
essential oil of Anise Hyssop is used in food industries, pharmacy, per-
fumery and making soda. This experiment was conducted in a rando-
mized complete blocks design with four salt treatments including 0
(control), 50, 100, 100 and 150 mM NaCl and four replications in green
house. Some parameters such as content and composition of essential
oil were modulated. The results showed that salt stress had significant
effects on estimated parameters. Salinity decreased the fresh and dry
weight of leaves and shoots, herbage yield and the amount of essential
oil. In the composition of essential oil B-pinene, myrcene, anisaldehyde
and B-bourbonene increased and the content of linalool and methyl
chavicol decreased. High salinity (100 and 150mM) destroyed the plants.

Effect of salinity on essential oil content and
composition of Agastache foeniculum Kuntze
Soleymanifard A', Mirzaie A°, Sidat S°, Naseri R*
Tpayamnoor University Ilam, Iran; 2Islamic Azad University,
Karaj Branch, Karaj, Iran.; Ahvaz University, Khozestan,
Khozestan, Iran.; “The University of Ilam, Illam, Iran.

Allelopathic effect of cumin (Cuminum cyminum
L.) on seed germination of three weeds
Soleymanifard A’, Naseri R?, Mirzaei A Naserirad H*
TIslamic Azad University, Dezful Branch, Dezful, Iran; “The
University of Ilam, llam, Iran.; 3Islamic Azad University,
Karaj Branch, Karaj, Iran; “Payamnoor University, llam,
Ilam, Iran.

PD7

The allelopathic effects of cumin (Cuminum cyminum L.) were evaluated
on seed germination of velvet flower (Amaranthus retroflexus L.), flix-
weed (Descurainia sophia (L.) Webb ex Prantl) and wild oat (Avena fatua
L.) in laboratory using the aqueous extracts of dried powdered of cumin
leaves. The treatments were 1, 2, 5, 10 and 15% extract of cumin and
distilled water control. According to the results, extracts significantly
inhibited seed germination of weed species and the degree of inhibition
increased with increasing concentration of extracts. Germination of
Amaranthus retroflexus seeds was inhibited at concentrations greater
than 5%. (In addition, radicle and plumule lengths of Amaranthus retro-
flexus were significantly reduced at 1% compared to the distilled water.
Results indicated germination percentage, germination rate and radicle
and plumule lengths of Avena fatua were significantly reduced by the
extracts compared to the distilled water. Results confirm germination of
Descurainia sophia seeds was inhibited at concentrations greater than
2%. Accordingly germination rate and radicle lengths of Descurainia so-
phia were significantly reduced by the extracts compared to the distilled
water. Therefore, extract of cumin might be useful as natural herbicides
and might also contain numerous growth inhibitors that could be used
for the development of biological herbicides.

Growth, yield and essential oil content of
Marrubium vulgare as affected by three levels of
nitrogen fertilizer

Sabry R', Salama AB’, Mahmoud S?

"Medicinal and Aromatic Plants Dept., National Research
Centre, Cairo, Egypt; “Alkharj University, College of Sciences
and Humanitarian Studies, Alkharj, Saudi Arabia

PD8

Marrubium vulgare L. (Lamiaceae) is a perennial herb commonly known
as “White horehound” and grows wild in the Egyptian desert and com-
monly distributed in Europe, North and South America, the Mediterra-
nean district and Western Asia. The plant is used in the folk medicine of
several countries for the treatment of a variety of diseases, including
inflammatory, gastroenterical and respiratory disorders. For the first
time in Egypt, the plant was cultivated under systematic agriculture
regime to estimate the nitrogen doses for the best plant growth. Three

nitrogen doses were applied (N1 (33.5), N2 (50.25) or N3 (67)kg N/
fedden =4200mz2). Nitrogen fertilization had significant effects on most
of agronomic parameters studied. Plant height (cm), number of branches
per plant, plant fresh and dry weight (g) increased with the increase in
nitrogen fertilization. Among various levels of nitrogen (N2) exhibited
the best growth attributes, although the differences were not significant
in most harvests (cuttings) between the rates of N2 and N3. On the other
hand, oil content was not influenced by nitrogen fertilization in all har-
vests. References: 1. Boulos L (2002) Flora of Egypt. Al Hadara Publish-
ing. Egypt. 2- Stulzer HK, Tagliari MP, Zampirolo JA, Cechinel-Filho V,
Schlemper V (2006)] Ethnopharmacol 108: 379 - 384. 3- Sahpaz S, Gar-
backi N, Tits M, Bailleul F (2002)] Ethnopharmacol 79: 389 - 392.

To study the effect of different levels of water stress on essential oil
content and composition of Agastache foeniculum Kuntze at second har-
vest, a field experiment in randomized complete block design with three
replications was conducted. Water stress treatments were: 100% of field
capacity (FC), 85% of FC, 70% of FC, 55% of FC, 100 - 85% of FC (100% at
vegetative and 85% at reproductive phases), 100-70% of FC (100% at
vegetative and 70% at reproductive phases), 85-100% of FC (85% at
vegetative and 100% at reproductive phases). The highest of essential
oil content was observed at 70% of FC (1.69) and 100 -85% of FC (1.67).
Also the treatment 85% of FC (1.33) caused the lowest of essential oil
content. There was not significant different between other treatments.
The main essential oil constituent was methyl chavicol which showed a
increasing with progress water stress till 70% of FC and then decreased
at 55% of FC treatment. Limonene, another main component was de-
creased with increasing water stress levels from 100 of FC to 70% of FC.
The highest amount of methyl chavicol (98.3%) and limonene (2.4%)
were found at 70% of FC and 85 - 100% of FC, respectively.

In this study the effect of three levels of vermicompost (0, 15 and 30% V/
Pot), two levels of biophosphate (application and not application) and
two levels of azotobacter (application and not application) on content
and constituents of essential oil of Dracocephalum moldavica L. was
investigated. The results showed that the essential oil content of dragon-
head (Dracocephalum moldavica) and its constituents were significantly
affected by biofertilizer treatments. The highest essential oil content
(0.74%) was obtained when 30% pot volume was vermicompost. Fifteen
components were identified from the oil of plants which were fertiliza-
tion by biofertilizers. The highest geranyl acetate content (61.1%) of
essential oil were obtained when 30% pot volume was vermicompost,
while the highest geraniol content in essential oil (24.2%) was obtained
when 15% pot volume was vermicompost with application of biopho-
sphate. and highest geranial content of essenitial oil (18.2%) was ob-
tained with 15% pot volume was vermicompost with application of
azotobacter. Vermicompost had a promoting influence on most of vege-
tative growth parameters and it has been led to make accumulation of
essential oil, chemical constituents including total carbohydrate and
photosynthetic pigments content.

Changes in essential oil content and composition
of Agastache foeniculum under water stress at
second harvest

Mahmoodi Sourestani M, Malekshahi F

University of Shahid Chamran, Ahvaz, Iran.

Influence of biofertilizers on the essential oil
content and constituents of Dracocephalum
moldavica L.

Mafakheri S

Derpartment of Agriculture, College of Horticulture, Tarbiat
Modares University, Tehran, Iran
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Effect of sowing date and seeding levels on

quantitative and qualitative yield of chamomile
(Matricaria recutita)
Ebadi M, Azizi M?, Omidbaigi R’, Hassanzadeh Khayyat M?
TECAST, Tehran, Iran; Department of Horticulture, Faculty
of Agriculture, Ferdowsi University of Mashhad, Mashhad,
Iran; >Department of Pharmaceutical Chemistry, School of
Pharmacy and Pharmaceutical sciences Research Center,
Mashhad University of Medical Science, Mashhad, Iran

In order to study the effect of sowing date and seeding levels on quan-
titative and qualitative yield of chamomile (Matricaria recutita) L., an
experiment was conducted. The experimental design was split-plot in
the basic of randomized complete blocked design with three replica-
tions. Main plots consisted of three sowing dates (6 Nov, 5 Mar, and 4
Apr) and sub-plots included three seeding levels (0.2, 0.4 and 0.8 g/m?).
On the basis of the results, highest plant (47.4 cm), the most number of
plants in plot (135.4 plants), the most yield of fresh and dry flower yield
(749.1 and 175.1 g/m2) was obtained from the plants were sown on 6 of
Nov but the most percentage of essential oil and chamazulene (0.59 and
5.62 percent respectively) and essential oil yield (0.79 g/m?) was ob-
tained from the plants were sown on 5 of Mar. On the basis of the results
of their interaction, highest plant (49.7 cm), the most yield of fresh and
dry flower yield (810 and 198.2 g/m?) was obtained from the plots were
sown on 6 of Nov with 0.8 g/m? but the most essential oil and chama-
zulene content (0.63 and 5,9 w/w percent respectively) and essential oil
yield (0.97 g/m?) was obtained from the plots were sown on 5 of Mar
with 0.4 g/m?. According to the results, the most suitable sowing date
and seeding level in Mashhad condition is 5 of Mar with 0.4 g/m? seeds.
References: 1. Letchamo W, Marquard R (1993) Acta Hort 331: 357 -
361. 2. Zalecki R (1972) Herba Polonica 910: 70 - 88.

Effect of GA3 and KNO; treatments on improving
PD12 Nepeta crispa seeds germination
Habibi P, Piri K, Salari J, Hajalizadeh H
Department of Biotechnology Faculty of Agriculture Bu-Ali

Sina University, Hamedan, Iran

Nepeta crispa Willd. is an aromatic endemic plant of Iran. This plant with
the common local name Mofarrah (because of its sweet odor) has been
of great interest to Iranian traditional medicine. Infusion obtained from
the aerial parts of N. crispa was used traditionally as sedative, relaxant,
carminative, restorative tonic for nervous and respiratory disorders.
Therefore, study of different characteristics of this plant, including pro-
pagation and increasing is essential. The effect of GA3 (gibberellic acid)
and KNOs (potassium nitrate) was tested for seed germination of N.
crispa by measuring the germination percentages and rate also dry and
fresh weight under pre- soaking seeds with concentrations 50, 100, 200,
300 and 500 ppm of GA3at 48h and 0/1%, 0/2% and 0/4% of KNO5 at
72 h, along with control. The results showed that the highest germina-
tion percentage and rate were obtained with seeds which were pre-
soaked 300 ppm GA3. Also the highest dry and fresh weight in seeds
which were obtained with seeds was pre- soaked 300ppm GA3. But the
lowest germination percentage and rate were provided by pre- soaking
seeds in 500 ppm of GA3. Acknowledgement: A.Eskandary, Y.Ahmadi
Moghadam, M.Avizegosh

PD13

Seedless Barberry (Berberis vulgaris L.) is a medicinal shrub that all parts
of the plant used for many diseases treatment [5]. Since the manage-
mental procedure are critical for quality of medicinal products, the aim
of this research was determininig the best harvesting and drying meth-
ods for seedless barberry. This research was conducted as factorial ex-
periment based on Complete Randomized Block Design with three re-
plications in southern Khorassan province, Iran, in 2010. Exprimental
factors included picking off method (branch and berry picking) and
drying method (sun drying and shade drying). The chractestics such as
pH, soluble solids (Brix) and acidity were determined in barberry sam-
pels, also the amount of anthocyanin was defined by Timberlak and
Bridle method [6]. Maturity index (MI) defined as brix to acidity ratio.

Evaluation the effects of harvesting
management and drying methods on chemical
indices of barberry

Fallahi ], Rezvani Moghaddam P, Aghhavani Shajari M,
Nasiri Mahallati M

Ferdowsi University, Mashhad, Iran
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Results showed that all chractestics were superior in sun drying and
berry picking off methods tretments, except pH (Table 1). It has been
reported that the amounts of anthocyanin was reduced at low light level
[2], whereas the others reported that increasing light reduced it [1]. This
differents related to plant, variety, location, season and growth phase
[3]. Anthocyanines are more stable at high pH [4], Since in sun drying
and berry picking treatmetns, amounts of acidity and anthocyanin were
increased and pH was decreased, it seems that this pigments in seedless
barberry could maintain with applying these treatments. Our results
indicated that sun drying and berry picking off methods were more
effective to improve qualitative proprrties of seedless barberry. Refer-
ences: 1- Bergquvist J et al. (2001)] Enology and Viticulture 52: 1-7. 2-
Dokoozlian N K, Kliewer WM (1996) Soc.Hort Sci 121: 869 - 874. 3-
Jyothi A N et al. (2005) Int J Food Prop 8: 221 -232. 4- Inami O et al.
(1996)] Agric Food Chem 44: 3090 - 3096. 5- Shamsa F et al. (1999)]
Ethnopharmacol 64: 161 - 166. 6- Timberlake CF, Bridle P (1982) Distri-
bution of anthocyanins in food plant. Anthocyanins as food colors. Lon-
don: Academic Press.

Selecting superior variety of Atractylodes lancea
through photosynthetic characters and
chlorophyll fluorescence parameters

Wu Y, Zhao Y, Sang X, Yang X

Key Laboratory of Modern Agricultural Equipment and
Technology, Ministry of Education & Jiangsu Province,
Institute of Agricultural Engineering, Jiangsu University,
Zhenjiang, Jiangsu 210213, P. R. China

Atractylodes lancea (Thunb.) DC., which had been highly appreciated in
medical literature of past dynasties, is a kind of authentic herb, and has
a long history of medicinal in China. The selection of superior variety is
an important measure to cultivate the Atractylodes lancea Wild Atracty-
lodes lancea grown in Maoshan mountainous area, Jiangsu province,
China, was divided into four types according to leaf shapes: incised
leaf-type, ovate leaf-type, long lanceolate leaf-type, and short lanceolate
leaf-type. The photosynthetic activity and chlorophyll fluorescence para-
meter of four types of Atractylodes lancea were measured. There were
significant differences in photosynthetic activity among the four types of
Atractylodes lancea. The net photosynthetic rate of incised leaf-type was
much higher than that of other types. Substantial differences in the
overall performance of the photosynthetic apparatus also existed among
the four types of Atractylodes lancea. The capacity to regenerate the
photosynthetic apparatus, photochemical quenching capacity and PS II
electron transport activity of the incised leaf-type Atractylodes lancea
were greater than those of other types, and the capture efficiency of
light energy of the short lanceolate leaf-type was the lowest among
the four types of Atractylodes lancea. This suggests that the growth rate
of the incised leaf-type Atractylodes lancea was greater than that of other
types in growing environment. It was consistent with the measurers to
the growth of stem and leaves in the field [1]. The incised leaf-type
Atractylodes lancea can be selected as the superior variety. Acknowl-
edgement: The authors gratefully acknowledge the financial support from
the High-tech Agriculture Research Program of Jiangsu Province, China (No.
BG2006322). References: Sang X (2008)] Anhui Agri Sci 36: 7726 - 7727.

Effect of plant growth regulators on the growth
of Orychophragmus violaceus plantlets in vitro
WwuyY, Xu w
Key Laboratory of Modern Agricultural Equipment and
Technology Ministry of Education & Jiangsu Province

Institute of Agricultural Engineering, Jiangsu University,
Zhenjiang, Jiangsu 210213, P. R. China

Orychophragmus violaceus (L.) O.E.Schulz, which belongs to Orycho-
phragmus Bunge (Cruciferae), is an annual or biennial wild plant. Much
attention has been paid to it from researchers for its adaptability to karst
and great economic worth and medical value including anticancer role
(contaning anticancer substance glucoraphanin in seeds) [1,2]. High ef-
ficient propagation is necessary for mass production of Orychophragmus
violaceus. The successive information of plantlets in vitro was obtained
via using image analysis technique. The effect of plant growth regulators
on the growth of Orychophragmus violaceus plantlet in vitro was studied.
Nine treatments with different additions of 6-benzyl aminopurine (6-
BA) and naphthalene acetic (NAA) supplemented to MS medium were
carried out. The biomass of plantlets in vitro in sterilized condition was
acquired via image analysis technique. There is a significant correlation
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between the biomass obtained from the image analysis and those from
the manual measurement (Y=0.9497X + 0.0018, R?>=0.9861, n=29,
P< 0.01). The difference of effect on the growth rates by various growth
regulators assembly is significant. The high level of 6-BA and NAA is
disadvantageous for the growth of Orychophragmus violaceus plantlet
in vitro. MS medium supplemented with 0.02 mg 1"" NAA and 2.00 6-
BA was the optimal for the growth of Orychophragmus violaceus plant-
lets in vitro. Acknowledgement: The authors gratefully acknowledge the
financial support from National Basic Research Program of China (973
Program) (No. 2006CB403206). References: 1. Wu YY (1997) Compre-
hensive studies on plant of adaptability to karst-Orychophragmus viola-
ceus. Guizhou Sci. Publ. House. Guiyang. 2.Wu YY et al. (2004) The
studies on Orychophragmus violaceus’ adaptability to karst. Guizhou
Sci. Publ. House. Guiyang.

Assessment diversity and cultivation potential of
Coridothymus capitatus (L.) Reichenb. fil growing
wild in Jordan

Saifan SM', Al Duwayri MA?, Alali FQ®

"National Center for Agricultural Research and Extensin,
19381, Amman, Jordan.; “University of Jordan, Amman,
Jordan; 3Jordan University of Science and Technology. Irbid,
Jordan.

Coridothymus capitatus (L.) Reichenb. fil. is a medicinal and aromatic
plant growing wild in Jordan and locally known as Za'tar Farisi. The
phenotypic diversity and potential cultivation study comprised fifteen
wild populations of Coridothymus capitatus, one wild population of
Thymbra spicata and two Thymbra. spicata landraces. The investigated
wild populations of Coridothymus capitatus showed various degrees of
phenotypic variation based on the characters under investigation. Sig-
nificant variations were obtained for quantitative characters, the coeffi-
cient of variation percentage (C.V %) ranged from 12.60%. to 39.20%. The
average estimate of Shannon’s diversity index (H’) was 0.58. The genetic
distance among pairs of populations was low. Coridothymus capitatus
populations introduced for cultivation showed a good stand and poten-
tial toward producing dry herbage yield (3046 kg/ha). Cultivated popu-
lations showed phenotypic variation in the investigated traits. The re-
sults of this study indicate that a broad range of genetic variation exist
among populations of Coridothymus capitatus collected from wild habi-
tats in Jordan, and among Thymbra spicata populations. Seeds of Cori-
dothymus capitatus and Thymbra spicata were conserved (ex situ) in seed
bank and in the field bank. The results obtained pave the road for a
potential commercial and large-scale cultivation and oil production
from Coridothymus capitatus species. References: Faleiro L et al
(2005)] Agric Food Chem 19: 8162 - 8168. Goren A et al.. (2003) ] Bios-
ci58: 687 -690. Haddad N and Turk M (2002) Medicinal and herbal
plants cultivation. Ministry of Agriculture, National Center for Agricul-
tural Research and Technology Transfer (NCARTT). Conservation of med-
icinal and herbal project preparation grant, Global Environment Facility
(GEF), Amman. Jordan. Morales R (1996) Lamiales newsletter 4: 6 - 8.
Morales R (1989) Biocosme Mésogéen 6:205 -211. Morales R (1986)
Ruizia 3: 1-324.

PD17

Saffron is a spice derived from the flower of the saffron crocus (Crocus
sativus L.). Together with the styles stalks that connect the stigmas to
their host plant the dried stigmas are used in cooking as a seasoning and
colouring agent is native to Southwest Asia. Saffron also contains a
carotenoid dye, crocin, which imparts a rich golden yellow hue to dishes
and textiles. In order to the safranal variations in saffron under irrigation
regimes, an experiment was carried out using a randomized complete
blocks design with three replications at Iran in 2010. The factors includ-
ing irrigation regimes (control, irrigation interrupted from stem elonga-
tion stage, irrigation interrupted from flowering stage) were studied.
The flower yield in saffron increased under control irrigation into inter-
rupted irrigation but safranal variations was increased under inter-
rupted irrigation into control irrigation. The findings may give applicable
advice to medicinal and aromatic plants researchers for management
and concern on water strategy and estimate of irrigation carefully for

Safranal variations in saffron (Crocus sativus L.)
under irrigation regimes in Iran

Aliabadi Farahani H

Young Researchers Club, Islamic Azad University, Shahr-e-
Qods Branch, 37515 - 374, Tehran, Iran

increase of quantity and quality yields in medicinal and aromatic plants
farming.

PD18 18

In order to study the effects of different irrigation regime and mulch
types on growth indices and, essential oil content of peppermint
(Mentha piperita L.) in 2010 in research field of Agricultural college of
Ferdowsi University of Mashhad as factorial randomized complete block
design was performed in four replicates. Irrigation treatments included
three levels (100, 80 and 60 percent of water requirements calculated by
evaporation pan class A and two types of mulch (black plastic and wood
chips) and the uncoated control. Traits include inter-node distance,
number of flowers/plant, branch number/plant, plant height, fresh
weight, dry weight, chlorophyll content, leaf relative water content, leaf
area, essential oil percentage and yield were evaluated during full flow-
ering. The results showed that the effect of irrigation on fresh weight,
dry weight, leaf relative water content and leaf area was significant (at
0.05 level). The effect of mulch on fresh weight, dry weight, leaf area,
inter-node distance, number of branch and leaf relative water content
was significant (at 0.05 level). Interaction between irrigation and mulch
on inter-node distance, number of branches, fresh weight, dry weight,
relative water content of leaves and leaf area and height were significant
(at a 0.05 level). The effect of irrigation, mulch and interaction effects on
traits such as flower number, chlorophyll content, percentage essential
oil (at 0.05 level) was not significant.

The study on the effect of irrigation levels and
mulch application on growth indices and
essential oil content of peppermint (Mentha
piperita L.)

Shahriari S

Agricultural College, Ferdowsi University, Mashhad, Iran

Topic E: Essential oils

Regarding the effects of the harvesting stage on the amount of phenolic
content and antioxidant activity of medicinal herbs Satureja hortensis L.,
Origanum majorana L., Salvia virgata Ait., Melissa officinalis L. and Hys-
sopus officinalis L. an experiment has been tested three S.D in form of
randomized complete block design.The results of this survey in herbal
medicine showed the effects of the harvesting stage on the amount of
phenolic content and antioxidant activity in the pre-flowering had the
least and flowering time had the most phenolic content and antioxidant
activity. The most amount of phenolic content and antioxidant activity
in Satureja hortensis herbal medicine are (25.15mgGAE/gdw) in flower-
ing and (8.38ug/ml) in pre-flowering stage in sequence. The most
amount of phenolic content and antioxidant activity in Origanum major-
ana herbal medicine are (46.73 mg GAE/gdw) in pre- flowering and
(6.53 ug/ml) in flowering stage in sequence. The most amount of phe-
nolic content and antioxidant activity in Salvia virgata herbal medicine
are (47.27mgGAE/gdw) in flowering and (7.77 ug/ml) in pre- flowering
stage in sequence. The most amount of phenolic content and antioxidant
activity in Melissa officinalis herbal medicine are (42.60 mg GAE/gdw)
and (7.32 ug/ml) in flowering stage in sequence. The most amount of
phenolic content and antioxidant activity in Hyssopus officinalis herbal
medicine are (21.88 mg GAE/gdw) and (9.53 ug/ml) in flowering stage in
sequence. Keywords: Phenolics content, Antioxidant activity, Harvest-
ing time, Satureja hortensis, Origanum majorana, Salvia virgata, Melissa
officinalis, Hyssopus officinalis

The effect of harvesting time on total phenolic
content and antioxidant activity of five plants of
the family Labiatae

Alizadeh O

Islamic Azad University Firooz Abad Branch, Shiraz, Iran

Antinociceptive mechanisms of Bunium persicum
essential oil in the mouse writhing test
Zendehdel M, Torabi Z, Pourrahimi M

Division of Physiology, Department of Basic Sciences, Faculty
of Veterinary Medicine, University of Tehran, Tehran,
P.0.Box:14155 - 6453- Iran

PE2

Antinociceptive profiles of Bunium persicum B.Fedtsch. were examined
in NMRI mice. Essential oil of Bunium persicum administered intraper-
itoneally (0.001, 0.01, 0.05, 0.1, 0.5 and 1%; 10 ml/kg) in Tween-80(0.5%)
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showed an antinociceptive effect in a dose-dependent manner as mea-
sured by writhing test as a model of visceral pain. Furthermore to reveal
the antinociceptive mechanisms of Bunium persicum, we examined the
effect of opioidergic, serotonergic, and histamine receptor antagonists
on Bunium persicum -induced antinociception. Intraperitoneal (i.p.) pre-
treatment with naloxone, chlorpheniramine and cimetidine attenuated
inhibition of the pain response induced by Bunium persicum. However,
cyproheptadine did not affect inhibition of the pain response induced by
Bunium persicum. Our results suggest that Bunium persicum shows an
antinociceptive property in writhing test. Furthermore, antinociception
of Bunium persicum may be mediated by opioidergic and histamine H1
and H2 receptors.

Essential oils composition and antioxidant
properties of three Thymus species

Amiri H', Lari Yazdi H?, Dehshiri M?, Eghbali D?,
Mohammadi A’, Zarei A®

"Department of Biology, Lorestan University, Khoramabad,
Iran.; 2Department of Biology, Isamic Azad University,
Branch of Broujerd, Broujerd, Iran.

PE3

The essential oils of three wild-growing Thymus species (Thymus
kotschyanus Boiss. & Hohen., Thymus eriocalyx (Ronniger) Jalas. and Thy-
mus daenensis Celak subsp lancifolius (Celak) Jalas. collected from west
of Iran during the flowering stage, were obtained by hydrodistillation
and analyzed by gas chromatography (GC) and gas chromatography/
mass spectrometry (GC-MS). Under the optimum extraction and analy-
sis conditions, 44, 38 and 38 constituents (mainly monoterpenes) were
identified in T. kotschyanus, T. eriocalyx and T. daenensis subsp. lancifolius
which represented 89.9%, 99.7% and 95.8% of the oils, respectively. The
main constituents were thymol (16.4-42.6%), carvacrol (7.6 -52.3%)
and y-terpinene (3.0-11.4%). Antioxidant activity was employed by
two complementary test systems namely 2,2-diphenyl-1-picrylhydrazyl
(DPPH) free radical scavenging and B-carotene/linoleic acid systems.
Antioxidant activity of polar sub-fraction of T. daenensis subsp lancifolius
was found to be higher than those of the others in DPPH assay while
non-polar sub-fraction of T. eriocalyx has most antioxidant activity in B-
carotene/linoleic acid test (19.1 £0.1 ug/ml and 96.1 £0.8% inhibition
rate, respectively).

Effect of heating on Zataria multiflora and
Cinnamon zeylanicum essential oils for the
evaluation of their antiradical activities by using
2,2’-diphenyl-1-picrylhydrazyl (DPPH)
Kordsardouyi H', Barzegar M, Sahari MA', Shahnia M?
TFood Technology Department, Agricultural Engineering,
Tarbiat Modares University, Tehran, Iran; >Food Science and
Nutrition Department, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

Oxidation of lipids, which occurs during raw material storage, proces-
sing, heat treatment and further storage of final products, is one of the
basic processes causing rancidity in food products, leading to their de-
terioration. Since application of natural antioxidants may be one of the
technically simplest ways of reducing fat oxidation, The present study
was designed to survey the effect of heating on antiradical property of
Cinnamon zeylanicum Breyne and Zataria multiflora Boiss.(avishan-e-
shirazi) essential oils. The essential oils were heated in three tempra-
tures (100, 140, 180 °C) for 1, 2, 3 hours and the antiradical property was
compared with samples before heating. The antiradical property was
evaluated by using DPPH’ assay. All the data were analysed by SPSS
software (version11.5). In the ambient conditions, ECso of Zataria multi-
flora. and Cinnamon zeylanicum essential oils were 4026.67 +2.2 and
2605.01 £ 3.7 ppm, respectively. According to the results, different beha-
vior of essential oils, based on different heat conditions, were observed.
In conclusion, the essential oils under study exhibited good antiradical
properties and might be efficiently used to control lipid oxidation during
food processing. Keywords: essential oil, Cinnamomum zeylanicum, Za-
taria multiflora, DPPH assay References: 1. El-Baroty GS et al. (2010)
African Journal of Biochemistry Research 4: 167 - 174. 2. Jayaprakasha
G K, Negi P S, Jena B S and Roa L (2007)] Food Composition and Analysis
20: 330 -336. 3. Kulisic T, Radonic A and Katalinic V (2004) Food Chem
85: 633 - 640. 4. Marinova E M and Yanishlieva N V (1996) Food Chem
58: 245 - 248. 5. Marongiu B et al. (2007)] Agric Food Chem24: 10022 -
10027.
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Effect of Salt Stress on Growth and Essential oil of
Matricaria chamomilla L.

Dadkhah A

Ferdowsi University of Mashhad, College Of Agriculture,
Shirvan, Khorasan Shomali, Iran

PE5

A pot experiment based on complete block design was carried out to
investigate the effect of salinity on growth traits and essential oil con-
tent of chamomile (Matricaria chamomilla L.). Four levels of salinity
including control (0 mM), 50, 150 and 250 mM Nacl and CaCl2 in 5:1
molar ratio were used. Result indicated that increased salinity caused
reduction in plant height, number of branches per plant, number of
flowers per plant. Increased salinity also significantly decreased plant
dry weight, flower dry weight and essential oil content. The highest
values of growth traits such as number of flower per plant, flower dry
weight and essential oil content were observed under control condition
(non-salinity stress). The effect of salinity on flower dry weight is great-
er than other traits. Flower dry weight of plants at low (50mM) level of
salinity was decreased 12.2% compared to control (non-stressed plant)
while essential oil content increased 18.2% at the same salt concentra-
tion. At the highest level of salt stress (250mM) flower dry weight and
essential oil content was decreased by 79.8 and 45.5% compared to non
stressed plants, respectively. Number of flower per plant was decreased
by 16.1 and 69.2% at lowest (50 mM) and highest (250 mM) salinity
concentration respectively. Salinity affects flowering time of plants.
Flowering time of non-stressed plants started 50 days after plant trans-
planting while flowering time of plants treated by 250 mM salinity
started 64 days after seedlings transplanting to pots. Acknowledge-
ment: I would like to express my appreciation for research deputy of the
Ferdowsi University of Mashhad for financial support. The author is grate-
ful to Mr Hamid Eskandari BSc student of medicinal plant production for
his excellent assistance.

Effect of Salinity on Germination and Seedling
Growth of Four Medicinal Plants
Dadkhah A

Ferdowsi University of Mashhad, College Of Agriculture,
Shirvan, Khorasan Shomali, Iran

This experiment was conducted in germinator in order to study the
effects of water potential on seed germination, rate of germination and
seedlings growth of four medicinal plants (Coriandrum sativum L., Plan-
tago psyllium L., Descurainia sophia (L.) Webb ex Prantl and Portulaca
oleracea L. Four water potential including distilled water as control (0), -
0.37,-0.59 and -0.81 Mpa which made by different salts (NaCl, CaCl, and
NaCl+CaCl, in 5 to 1 molar ratio). The experiment was carried out based
on completly randomized design with six replications. Results showed
that the effects of water potential, type of salt on germination percen-
tage, rate of germination, root and shoot length were significant. With
decreasing water potential, germination percentage and rate of germi-
nation declined but the response of plant were differ. Germination of
Portulaca oleracea was not affected by decreasing water potential
whereas others significantly decreased. The effect of salt composition
was significant on rate and percentage germination. The percentage of
germination at lower water potential (-0.37 MPa) which made by NaCl +
CaCl, significantly was higher than the same water potential made by
only NaCl and CaCl,. Although, percentage and rate germination of Por-
tulaca oleracea were not affected by different water potential, seedling
growth of Portulaca oleracea significantly decreased. Acknowledge-
ment: I would like to express my appreciation for research deputy of the
Ferdowsi University of Mashhad for financial support.

Effects of Different Level of Nitrogen and
Phosphorous Fertilizers on Yield Quantity and
Quality of Matricaria recutita

Dadkhah A, Amini Dahaghi M, Rasam G

Ferdowsi University of Mashhad, Mashhad, Iran
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In order to investigate the effects of different levels of nitrogen and
phosphorous fertilizers on qualitative yield and some quality compo-
nents of German chamomile (Matricaria recutita L.), a factorial experi-
ment based on a randomized complete block design with four replica-
tions was carried out in the Medicinal Plant Research Farm of Shirvan
College of Agriculture in 2007. Nitrogen had three levels (0, 100, 200 kg/
ha as source of urea) and phosphorous also had three levels including 0,
30, 60 kg/ha triple super phosphate.The results showed that application
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of nitrogen and phosphorous fertilizers to the soil imposed a significant
effects (p< 0.01) on plant height, number of branches per plant, number
of flower per plant and flower yield. The main effects of nitrogen ferti-
lizer appeared in improvement of vegetative growth of plants. Plants
treated with 200 nitrogen per hectare and 60 kg phosphorous per hec-
tare significantly produced the highest flower yield per square meter.
Fertilizer did not affect the percentage of chamazulene. However, plant
treated with 200 kg nitrogen and 60 kg phosphorous produced highest
essential oil and chamazulene per square meter due to higher flower
yield. Acknowledgement: I would like to express my appreciation for
research deputy of the Ferdowsi University of Mashhad for financial sup-
port. References: Balak R, Misra PN, Sharma NL, Nagari AA (1999)] Med
Aroma Plant Sci 21: 969 - 971. Franz Ch (1983) Acta Hort 132: 203 - 216.
Franz Ch and Kirsch C (1974) Hort Sci21: 11-19.

Enantiomeric composition of o-pinene in
essential oils of leaves and unripe cones of
Juniperus communis L

Loziene K, Labokas |

Institute of Botany of Nature Research Centre, aliyjy EZery
g. 49, LT-08406 Vilnius, Lithuania

The leaves and unripe cones of common juniper (Juniperus communis L.)
were sampled from 11 habitats across Lithuania. The essential oils of
leaves and cones from 110 samples (=trees) each were isolated by hy-
drodistillation in a European Pharmacopoeia apparatus during two
hours. The enantiomers of o-pinene were separated by the chiral-phase
capillary GC and identified by matching their retention times to the
optically pure analytical standards. The average content, the min-max
values and the variation coefficient of (1R)-(+)-o-pinene were 74+1%,
7-92% and 16.4% in leaves and 69+2%, 0-96% and 24.9% in unripe
cones, respectively; the average content, the min-max values and the
variation coefficient of (1S)-(-)-o-pinene were 26+1%, 8-93% and
45.8% in leaves and 31+2%,4-100% and 55.7% in unripe cones, respec-
tively. It was established that the most of samples of leaves and unripe
cones of the studied J. communis individuals were rich in (1R)-(+)-o~
pinene, while (1S)-(-)-a-pinene dominated in 2.7% samples of leaves
and 10.9% those of unripe cones only. However, the (1S)-(-)-o-pinene
absolutely predominated in leaves of two J. communis individuals. The
absolute predomination of the (1R)-(+)-o-pinene was not detected
neither in leaves nor in unripe cones. Acknowledgement: This research
was funded by a grant (No. MIP-56/2010) from the Research Council of
Lithuania.

Antifungal activity and chemical composition of
Mentha cervina L. essential oils

Gomes A', Delgado F?, Tinoco T, Rodilla J', Silva L*
'Departamento de Quimica, Universidade da Beira Interior,
Rua Marqués d’Avila e Bolama, 6200-Covilhd, Portugal;
2Escola Superior Agrdria, Quinta da Sra. de Mércules 6001 -
099 Castelo Branco, Portugal; *Departamento de Quimica,
Universidade de Evora, Rua Romédo Ramalho, 7000-Evora,
Portugal; *Unidade de Materiais Téxteis e Papeleiros,
Universidade da Beira Interior, Rua Marqués d’Avila e
Bolama, 6200-Covilhd, Portugal

Mentha cervina L. is a very aromatic plant with a characteristic flavour,
which can be found on some regions from central eastern and south of
Portugal. In the present paper, we analysed the chemical composition of
essential oils from fresh and dried leaves of M. cervina and its antifungal
activity against strains of Aspergillus niger, Penicillium sp. and Fusarium
oxysporum isolated from soils. M. cervina was collected in Almaceda -
Vila Velha de Rédao, Central Eastern of Portugal during the flowering
period. Yellowish essential oils were obtained in a yield 1.1% and 1.8%
(v/w) to fresh and dry plant, respectively. Major component of the oils
was identified as pulegone (78.0 and 80.4%). Both essential oils of M.
cervina at the doses of 10uL, inhibited totally the growth of the tested
fungi. Doses of 5 uL of each essential oil also showed activity against the
fungi strains used in this work, in particular against Penicillium sp. Tak-
ing into account the high level of pulegone observed in both essential
oils and the antimicrobial activity of this compound reported by Duru
[1], these results may suggest that this compound could be the main
responsible component for the antifungal activity observed. References:
1. Duru M E, Ozturk M, Ugar A, Ceylan O (2004)] Ethnopharmacol 94:
43 -48.

The effect of drying temperature, storage and
distillation times on the essential oil content and
composition of anis hyssop (Agastache
foeniculum)

Mahmoodi Sourestani M", Malekzadeh M?, Tava A3
TUniversity of Shahid Chamran, Ahvaz, Iran; *Tarbiat
Modares University, Tehran, Iran; 3CRA-FLC Centro di
Ricerca per le Produzioni Foraggere Lattiero Casearie, Lodi,
Italy

This paper deals with the effect of different drying temperatures, storage
and distillation times on the essential oil content and composition in
anis hyssop (Agastache foeniculum Kuntze). The treatments were two
levels of temperature (ambient temperature and 40 °C), two levels of
material storage time (immediately after drying and two month after
drying) and two levels of distillation time (2 and 4h). The treatments
were arranged in factorial design in base of Complete Randomized De-
sign (CRD) with three replications. The findings show that essential oil
content was declined with increasing temperature degree and storage
time. Distillation time did not have significant effect on essential oil
content. The highest essential oil content was observed in samples air
dried and immediately after drying. According to the GC and GC-MS
analyses, twelve components were recognized. Methyl chavicol
(97.21-98.07%) and limonene (0.76 — 1.44%) were main composition of
essential oil. The temperature degree, storage time and distillation time
did not have a significant effect on the composition of the essential oil
extracted from anis hyssop.

PE11

Chemical constituents of the essential oil of
Ferulago carduchorum Boiss. et Hausskn. and
Levisticum officinale Koch

Samiee K, Rustaiyan A®

TFaculty of Biological Sciences, Shahid Beheshti University,
Tehran, Iran; Department of Chemistry, Science & Research
Campus, Islamic Azad University, Tehran, Iran

The volatiles obtained by hydrodistillation and methanol extraction of
the aerial parts of Ferulago carduchorum Boiss. et Hausskn. and Levisti-
cum officinale Koch., two Umbelliferae species of Iran, were analyzed by
GC and GC/MS. The oil and the extract obtained by hydrostillation and
extraction of E carduchorum were characterized a high amount of mono-
terpene hydrocarbons (93.8% and70%, respectively). The main compo-
nents of the oil and extract were (Z)-B-ocimene (12.7% and 20.0%),
terpinolene (13.1% and 6.0%), o-Phellandrene (12.7% and 8.3%) and B-
Phellandrene (10.9% and 8.8%), respectively. The water distilled oil and
methanol extract of the air-dried Levisticum officinale, were also both
rich in monoterpene (85.8% and 52.9%, respectively). In the oil, o-terpi-
nyl acetate (40.5%) and B-Phellandrene (16.7%) were the main constitu-
ents, whereas in the extract, p-Phellandrene (23.0%), naphthalene
(20.6%) and y-terpinene (12.1%) were the major components. Refer-
ences: 1- Baser KHC, Koyuncu M and Vural M (1998)] Essent Oil
Res10: 665 - 666. 2- Masoudi S, Rustaiyan A and Ameri N (2004)] Essent
Oil Res 15: 143 - 144. 3- Sedaghat S, Khossravi M, Masoudi S, Larijani K
and Rustaiyan A (2002)] Essent Oil Res14: 447 - 448.

PE12

Major volatile compounds of 50 Thymus taxa
naturally grown in Antalya region of Turkey
Karaca M?, Elmasulu S', Kiirkciioglu M?, Ince AGY, Cinar A’,
Onus A”, Baser KHC?3, Turgut K’

Akdeniz University, Faculty of Agriculture, 07059 Antalya,
Turkey; *Anadolu University, Faculty of Pharmacology,
26470 Eskisehir, Turkey; *King Saud University, College of
Science, Botany and Microbiology Deptartment 11451
Riyadh, Saudi Arabia

A large number of medicinal and aromatic plant species naturally grown
in the Mediterranean Basin of Turkey contain secondary metabolites
that are used in the food, pharmaceutical, cosmetic, and pesticide in-
dustries [1-5]. This study used 50 taxa consisting of 9 species or sub-
species of the genus Thymus grown wild in Antalya area in the Mediter-
ranean part of Turkey to determine their volatile compounds. The major
constituents of the volatile constituents noted in six taxa of Thymus
longicaulis C.Presl subsp. chaubardii (Boiss. & Heldr. ex Rchb.f.) Jalas
var. chaubardii were borneol, nerol, geraniol, thymol, y-terpinene, p-
cymene, camphene, 1,8-cineole and linalool. The main components of
three taxa of T. sipyleus Boiss. subsp. sipyleus var. rosulans (Borbas) Jalas
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were a-pinene, 1,8-cineole, B-caryophyllene, o-terpineol and interme-
deol. Three taxa of T. sipyleus Boiss. subsp. sipyleus var. davisianus Ron-
niger contained 1,8-cineole, p-cymene, B-caryophyllene, neral, o-terpi-
neol and geranial as major constituents. Eight taxa of T. sipyleus Boiss.
subsp. sipyleus var. sipyleus mainly contained myrcene, 1,8-cineole, lina-
lool, (E)-nerolidol, p-cymene, o-terpineol, carvacrol and hexadecanoic
acid. Nine taxa of T. zygoides Griseb. var. lycaonicus (Celak) Ronninger
contained y-terpinene, p-cymene, borneol, thymol and carvacrol. Three
taxa of T. leucotrichus Hal. var. austroanatolicus Jalas contained o-pinene,
camphene, myrcene, camphor, linalool, bornyl acetate, thymol and car-
vacrol. Three taxa of T. cherlerioides Vis. var. isauricus Jalas contained 1,8-
cineole, borneol, y-terpinene and p-cymene. Six taxa of T. revolutus Celak
contained borneol, 1,8-cineole, y-terpinene and p-cymene. Nine taxa of T.
cilicicus Boiss. & Balansa mainly contained 1,8-cineole, linalool, o-terpi-
neol, geraniol, caryophyllene oxide, o-pinene, camphene, camphor and
borneol. The occurrence of volatile compounds among clearly indicated
that Thymus taxa show significant inter- and infra-specific variations.
Acknowledgement: This work was supported by the Scientific and Tech-
nological Research Council of Turkey. References: 1. Elmasulu SY et al.
(2009) Planta Med 75: 932. 2.Ince AG et al. (2009) Planta Med 75:
932. 3.Karaca M et al. (2008)] Sci Food Agric 88: 2508 - 2516. 4. Ince
AG et al. (2009) Genet Resour Crop Ev 56: 211 - 221. 5. Ince AG, Karaca M
(2009)] Sci Food Agric 89: 168 - 176.

Classification of 63 Origanum taxa based on
PE13 microsatellite markers and essential oil
composition
Elmasulu S', Kiirkciioglu M?, Ince AG', Karaca M", Cinar A’,
Onus A, Baser KHC?3, Turgut K’
Akdeniz University, Faculty of Agriculture, 07059 Antalya,
Turkey; ?Anadolu University, Faculty of Pharmacy,
Department of Pharmacognosy, 26470 Eskisehir, Turkey;
3King Saud University, College of Science, Botany and
Microbiology Department, 11451 Riyadh, Saudi Arabia

A large number of aromatic plant species naturally grown in the Medi-
terranean basin of Turkey contain and produce essential oil [1]. In this
study 63 taxa of eight Origanum species grown in the Mediterranean
region of Antalya, Turkey were DNA typed using microsatellite markers,
and oil compositions of these taxa were determined using method de-
scribed in [2,3,4,5]. All the 8 Origanum species were separated from one
another according to classical taxonomic groups using DNA markers.
Individuals of two O. vulgare L. subsp. hirtum (Link) letsw., two O. ma-
jorana L., two O. solymicum P.H.Davis and two O. saccatum P.H.Davis
taxa could not be differentiated in the DNA typing studies. There were
high level of similarities between a dendrogram obtained from DNA
markers and oil composition types among the taxa studied. O. bilgeri
P.H.Davis consisted of two chemotypes (caryophyllene oxide and alpha-
thujene) and they were clearly separated by DNA analyses. O. husnucan-
baseri H.Duman, Aytag et A.Duran was also separated from other species
and it was the only species containing trans-sabinene hydrate. Taxa
collected from Elmali location of O. onites L. were linalool types and they
were distinctly separated from other individuals within the species. O.
majorana consisted of two chemotypes (carvacrol and linalool). In con-
clusion, present study indicated that chemotypes could be identified
using DNA markers. Thus, DNA markers developed in this study could
be used in the identification of species in herbal mixtures, selecting the
individual plant for desired oil compositions and the most importantly
these DNA markers are valuable in Origanum improvement programs.
Acknowledgement: This work was supported in part by the Scientific
and Technological Research Council and The Scientific Research Projects
Coordination Unit of Akdeniz University. References: 1.Ince AG, Karaca
M (2009)] Sci Food Agric 89: 168 - 176. 2. Karaca M et al. (2005) Anal
Biochem 343: 353 -355. 3. Karaca M et al. (2008)] Sci Food Agric 88:
2508 - 2516. 4. Ince AG et al. (2010) Biochem Genet 48: 83 - 95. 5. Cos-
kun S et al. (2008) Parasitol Res 103: 259 - 261.

Chemical composition of the essential oil from
leaf, root and fruit of Diplotaenia damavandica, an
endemic species of Iran
Yousefbeyk F', Amin G, Salehi Sormaghi M, Khorasani M’,
Mohammadi S', Tasharofi N°
"Department of Pharmacognosy, Faculty of Pharmacy,
Tehran University of Medical Sciences, Tehran, Iran;
2Department of Pharmacognosy, Pharmaceutical Sciences
Unit, Islamic Azad University, Tehran, Iran

Diplotenia damavandica Mozaff., Hedge & Lamond (Apiaceae), which is
locally named “Kozal” is an endemic species of Iran and grows in Dama-
vand area in Tehran province (1). Fresh aerial parts of kozal are used as
flavoring agent for local dairy products. Our previous studies showed
that this plant is a rich source of furanocoumarins like xanthotoxin and
Angelisin (2). In this study the essential oil of the leaves, roots and fruits
of the plant obtained by hydrodistillation and analyzed by GC and GC/
MS. Average yields of essential oil were 1.5%, 2.5%, 0.3%, for leaves, roots
and fruits respectively. The most abundant components of the leaves
were trans-ocimene (22.5%), a-phellandrene (19.0%), linalool (7.3%)
and cis-ocimene (6.8%). The root essential oil was characterized by high
amounts of a-phellandrene (20%), o-pinene and o-terpinolene (12%).
The main components of the fruits were a-phellandrene (17.1%), y-ter-
pinene (16.9%), limonene (13.2%) and o-terpinolene (11.2%). Refer-
ences: 1) Mozaffarian V (2007) Flora of Iran. Research Institute of For-
ests and Rangelands. Tehran. 2) Aynehchi Y et al. (1999) Pharm Biol 37:
161 - 162

Microvawe-Assisted Distillation Kinetics and
Chemical Composition of Ginger Oil

Lazic ML!, Djordjevic BV?, Karabegovic IT’, Veljkovic VB,
Nikolic NC?

TFaculty of Technology, Leskovac, Serbia; Evrolek-

Pharmacija, Sabac, Serbia

Rhizomes of ginger (Zingiber officinalis L.) are widely used ingredients in
food technology, pharmaceutical and cosmetics industries. The charac-
teristic aroma and taste of ginger as well as medicinal effect is attributed
to essential oils and oleorezins. In this work, the microwave distillation
kinetics, yield and composition of the essential oil obtained at different
dry plant material-to-water ratios (1:10, 1:15 and 1:20) and microwave
powers (350W, 450W and 600W) were examined. The oil yield strongly
depend on the dry plant material-to-water ratio and the applied micro-
wave power. Oil yield is increasing with increasing applied microwave
power and lowering dry plant material-to-water ratio. The highest oil
yield (1.23 mL/kg) was achieved at dry plant material-to-water ratio of
1:20 and microwave power of 600W. The essential oil composition was
identified using GC-MS techniques. There are no significant differences
in the chemical composition of the oils obtained at different microwave
distillation conditions. Acknowledgement: This work was supported
under the projects OI 172047 by the Ministry of Science and Technological
Development Republic of Serbia.
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Essential oil variability and trichomes
morphology from Lavandula pedunculata (Mill.)
Cav. grown at Mata Experimental do Escaroupim
(Portugal)

Feijo MD', Teixeira G, Vasconcelos T°, Rodrigues L,
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Figueiredo AC®
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Biotecnologia Vegetal, C2, Campo Grande, 1749 - 016 Lisboa,
Portugal

The Experimental Forest of Escaroupim [Mata Experimental do Escarou-
pim (MEE), Salvaterra de Magos, Portugal], is a protected forest area with
over 175 years and under the Total Forestry Regime since 1901. Lavan-
dula pedunculata (Mill.) Cav. is an aromatic shrub common in the Iberian
Peninsula [1], and frequent in the understory of the MEE Pinus, Quercus,
Ulmus and Eucalyptus spp. forests. In the present work, the essential oils
and trichomes morphology from flowering aerial parts of two popula-
tions of L. pedunculata collected in two years were evaluated. The essen-
tial oils were isolated by hydrodistillation, and analyzed by GC and GC-
MS [2]. The indumentum of L. pedunculata field grown plants was stu-
died by LM and SEM, according to [3]. L. pedunculata essential oils were
obtained in an average yield of 2% (v/w). Thirty six components were
identified, representing 97 - 99% of the total essential oils, which were
dominated by fenchone (62 - 70%) and 1,8-cineole (6 - 28%). cis-Verbe-
nol (traces-5%), camphor (1-5%) and limonene (traces-4%) were also
relatively abundant. Previous studies also showed essential oils fench-
one-, 1,8-cineole- and camphor-rich [2,4,5]. L. pedunculata showed a
morphologically complex indumentum of i) non-glandular uni- and bi-
cellular unbranched trichomes and multi-cellular branched trichomes of
the stellate type; ii) peltate and capitate trichomes, the last with three
different morphological types; iii) multi-cellular branched stellate type
with only glandular arms and iv) multi-cellular branched stellate type
with both glandular and non-glandular arms. These results are in agree-
ment with a previous study on the indumentum of L. pedunculata field-
and in vitro-grown plants [5]. Acknowledgement: Telmo Nunes, Paula
Paes, A. Sofia Borges, Prof. Ana Monteiro. References: 1. Morales R (2010)
Flora Iberica, Lavandula. Vol. XII. Real Jardin Botanico. CSIC. Madrid 2.
Matos F et al. (2009)] Essent Oil Res 21: 327 - 336. 3. Antunes T, Sevi-
nate-Pinto I (1991) Flora 185: 65 - 70. 4. Zuzarte M et al. (2009) Chem
Biodivers 6: 1283 - 1292. 5. Zuzarte, M et al (2010) Ind Crops Prod 32:
580 -587.
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Comparative assessment on efficiency and
compounds of Ferula gummosa Boiss. essential
oils at two different harvesting areas of Alborz
mountains in Iran

Gillvari A", Hosseini Gezir A!, Panahian AR’, Shakeri R?
TInternational Desert Researches Center, University of
Tehran, Tehran, Iran; 2Behbahan Higher Education Complex,
Shahid Chamran University of Ahvaz, Ahvaz, Iran

Ferula gummosa Boiss. from Umbelliferae family (Baridje in Persian and
Galbanum in English) is one of the most important medicinal plants of
Iran mountains area which has industrial applications, too. The northern
steeps with 2000 - 4000 altitude and soils of well drained and deep, rich
of humus and different quantity of lime are the best growth region for
Galbanum, as ecological investigation have been shown. Galbanum
exudes sap-like exudate which contains 10-26% essential oils, 60 -
75% resins and 5 - 30% carbohydrates, roughly. It must be noticed that
no alkaloids and phenol compounds have been found; except some trace
of saponin and tannin. Non -carbohydrate portion of Galbanum can be
extracted with ethanol. Incineration is used to determine the quality of

exudates, results in ash content that must not exceed 10%. In this study,
the percentage and essential oil components of Galbanum harvested
from Tehran and Semnan provinces were investigated. The oleo-gum-
resin was submitted to steam distillation. The essential oil, with yellow-
ish appearance and specific gravity of 0.865 - 0.89, was analysed using
GC/MS. a-pinene, B-pinene, myrcene, §-3 carene, limonene, fenchyl acet-
ate and guaiol identified, among which limonene and fenchyl acetate
ranked highest and lowest percentage, respectively?. The identified
compounds have significant differences at the two locations, that means
at northern slope of Alborz in Tehran, essential oils yields 2.16 - 2.44%,
whereas 1.23% was assigned to southern slope in Semnan. Acknowl-
edgement: We are grateful to the International Desert Researches Center,
University of Tehran for financial support of this work. References: [1]
Zargari A (1986) Medical Plant, Vol 2, University of Tehran Press. Tehran.
p 598 (in Persian). [2] Mozaffarian V (1987) Umbelliferae Family Plants
in Iran. Researches Institute of Forests and Rangeland press. Tehran (in
Persian).

he genus Artemisia, which comprises about 400 species, belongs to the
Asteracae family and is the largest of flowering plants [2]. Most repre-
sentatives are aromatic herbs or shrub. Artemisia spicigera C. Koch is a
member of this family (Asteraceae) and from fodder and medical point
of view is an important plant [4]. In this research the aerial parts of
plant were collected from Azerbaijan province (Iran). The dry material
of plant was subjected to steam distillation in Clevenger apparatus and a
light yellow residue obtained. The essential oil was submitted to column
chromatography. Gas chromatography was done and careful analysis by
GC and GC-Ms of essential oil from Artemisia spicigera allowed us to
identify most components (99.01%). The chromatogram showed the
presence of approximately 17 components. The results of analysis re-
vealed the presence of camphor (24.6%), 1,8-cineole (23.3%), B-thujone
(20.7%) and o-thujone (17.1%) as major components in this plant. The
essential oil, having a very strong odor and acrid taste, is described as
neurotoxic due to the high thujone content [3]. The composition of the
volatile oil in Artemisia spicigera varies widely according to geographical
location, climate, day length, soil type and cultivar [1]. References:
1. Aleskerova AN et al. (1986) Khim Prir Soedin (1):116 - 117. 2. Bremer
K and Humphries C J (1993) Bull Br Mus (Nat Hist) Bot 23: 71-171. 3.
Miller Y et al. (1981) Clinical Toxicology 18: 25 - 32. 4. Naseri HR et al.
(2009) Cytologia 74(1): 56 - 64.
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Chemical Composition and Antioxidant Activity
of Salvia virgata Jacq. and S. verticillata L. Volatile
Oils from Iran
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Traditional Pharmacy, Faculty of Traditional Medicine,
Tehran University of Medical Sciences, Tehran 1417614411,
Iran.; *Department of Pharmacognosy, Faculty of Pharmacy,
Shahid Beheshty University of Medical Sciences, Tehran, Iran

Many species of Salvia are aromatic and rich in essential oils and are
called Maryam goli in Persian (1). Some species are used in cosmetics,
perfume, pharmacy and aromatherapy and as species (2). Salvia virgata
Jacq. and S. verticillata L. (Lamiaceae) were collected from Chalus (Gach-
sar), in Mazandaran Province, in north of Iran. Hydrodistilled essential
oils from the leaves and flowers of these plants were analyzed by GC and
GC/MS. The oils yield for leaves and flowers of S. virgata were 0.15% and
0.19% (v/w), 19 and 30 compounds of the essential oils were identified
respectively. The main constituents of the leaves oil were phytol (29.1%),
B-caryophyllene (19.2%), caryophyllene oxide (17.0%) and hexadecanoic
acid (8.2%). The Major components of flowers oil were B-caryophyllene
(21.1%), germacrene-D (13.2%), bicyclogermacrene (7.0%), o-humulene
(6.7%) and B-pinene (6.7%). The oils yield for leaves and flowers of S.
verticillata were 0.1% and 0.12% (v/w); which 54 and 36 compounds
were identified respectively. - Caryophyllene (13.6%), B-phellandrene
(12.9%), germacrene-D (11.5%), B-pinene (7.5%) and o-humulene (5.6%),
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were dominant substances of leaves oil. Spathulenol (23.6%), B-caryo-
phyllene (17.2%), caryophyllene oxide (16.4%) and sabinene (8.4%) were
the main compounds of flowers oil. Antioxidant capacities of the oils
were measured using DPPH (2, 2-diphenyl 1-picrylhydrazyl). Results
showed that the antioxidant properties of 50 ul of S. virgata flowers oil
was equal with 200 ug/mL of BHA (P> 0.05), but flowers oil of S. verti-
cillata and leaves oils of S. virgata and S. verticillata were not as potent as
BHA (P< 0.03). References: 1. Mozaffarian V (1996) A Dictionary of Ir-
anian Plant Names. Farhang Moaser Publisher, Tehran. p. 207. 2. Ozcan M
et al. (2003) Flav Fragr J 18: 325-327.

Yield and Quality Parameters of Thymus x

PE20 citriodorus (Pers.) Schreb. (synonym
T. fragrantissimus, T. serpyllum citratus and
T. serpyllum citriodorum) Cultivated under Ankara
Ecological Conditions
Bagdat RB', Ipek A?, Arslan N°
TCentral Research Institute for Field Crops, Ankara, Turkey;
2Department of Biology, Faculty of Arts and Sciences, Cankir
Karatekin University, Cankiri, Turkey; >Department of Field
Crops, Faculty of Agriculture, Ankara University, 06110,
Diskapi Ankara, Turkey

Lemon thyme (Thymus x citriodorus (Pers.) Schreb) is widely grown as
ornamental aims in Turkey and has no natural distrubition. It's a hybrid
of Thymus vulgaris L. and Thymus pulegioides L. Compared with other
Thyme species, Thymus citriodorus has a herbaceous oblique structure
and rhizome formation. By means of this research, T. citriodorus was
firstly cultivated in a field experiment and its yield and quality para-
meters recorded in semiarid conditions. Field trials were conducted in
the Central Research Institute for Field Crops, Ankara, at complete ran-
domized block design with four replications during the years of 2009
and 2010. Total yield of green herb, drug herb and drug leaf were 3769 -
4707 kg/da, 1193 - 1475 kg/da and 742.3 - 844.2 kg/da, respectively. The
average content and total yield of essential oil were detected 1.430 -
1.308% and 16.93-19.42 L/da. In comparison to other lemon odor
sources such as Melissa officinalis L. (0.01 -0.03%) and Cymbopogon ci-
tratus [DC] Staph. (0.2 - 0.5%), its essential oil content (1.3 - 1.4%) was
found rather satisfactory. Though most Thymus species are thymol con-
taining, the main component of Thymus citriodorus essential oil was
determined as ‘geraniol’ with lesser amount of lemon scented citral
(geranial + neral) (from twenty-one constituents). Keywords: Thymus
x citriodorus, essential oil, geraniol, citral

Phytochemical analysis of essential oil from
PE21 Rosmarinus officinalis L. of Iran

Nazari F', Shaabani $?, Khiry H®
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Science, Shahid Beheshti University, Tehran, Iran;

3Agriculture and Natural Resources Research Center of
Hamadan, Hamadan, Iran

Rosemary (Rosmarinus officinalis L.) belongs to the family Lamiaceae
(Labiatae) and has been a very important medicinal and aromatic plant
since earliest times. It is a small evergreen which grows in most Medi-
terranean countries, southern Europe and in the littoral region through
Minor Asia areas wildly.The main producers are Italy, Dalmatia, Spain,
Greece, Turkey, Egypt, France, Portugal and North Africa. Rosemary is a
food flavoring and medicinal herb for its powerful antibacterial, anti-
mutagenic properties, and as a chemopreventive agent. Owing to its
antioxidant properties of leaves, R. officinalis has been widely accepted
as one of the spices with the highest antioxidant activity. Rosemary
essential oil is also used as an antibacterial, antifungal and anticancer
agent [1, 2, 3]. The aerial parts of R. officinalis grown at Hamadan in the
west of Iran were hydrodistilled for 3 hours, using a Clevenger-type
apparatus to yield 2.08% (w/w) of pale yellow oil. The essential oil was
dried over anhydrous sodium sulphate and stored in a sealed vial at
+4 °C until analysis. The oil was analyzed by GC and GC-MS. The consti-
tuents of the essential oil were identified by comparison of their mass
spectra and retention indices (RI) with those given in the literature and
authentic samples [4]. Twenty-nine compounds were characterized in
the essential oil of Rosmarinus officinalis, representing 98.5% of the oil,
of which a- pinene (22.4%), 1,8-cineole (10.8%), verbenone (10.2%), cam-
phor (9.9), camphene (8.4%) were found to be the major components.
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Analysis of the essential oil of Thymus

PE22 kotschyanus from Iran
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The genus Thymus L. (Labiatae) consists of about 215 species of herbac-
eous perennials and subshrubs. This genus is represented in Iranian flora
by 14 species, four of which are endemic. Studies indicating Thymus
species have strong antibacterial, antifungal, antiviral, antiparasitic,
spasmolytic and antioxidant activities [1, 2,3] Among them, Thymus
vulgaris L. and Thymus kotschyanus Boiss. et Hohen known as two mem-
bers of thyme species is used as traditional medicine among people. We
report on the essential oil composition of Thymus kotschyanus cultivated
in Hamadan. Aerial parts of dry plant were steam distilled for three
hours using a Clevenger-type system. Essential oils were dried with
anhydrous sodium sulfate and kept in amber vials at 4 °C until chroma-
tographic analysis. The essential oil was isolated in yield of 0.6% (w/w)
the yellowish oil. The sample was analyzed by GC and GC-MS. The
components of the essential oil were identified by comparison of their
mass spectra and retention indices (RI) with those given in the literature
and authentic samples [3]. Thirty nine components were identified in
the oil of Thymus kotschyanus of which linalool (24.8%), carvacrol
(24.5%) and trans-caryophyllene (8.6%) were reported as the main con-
stituents. Acknowledgement: The authors are grateful to the Research
and Technology Deputy of ACECR (Academic Centre for Education Culture
& Research) for its financial support. References: 1. Rechinger K H (1982)
Flora Iranica. Akademische Druck and Verlagsanstalt. Graz, Austria 152.
2. Mozaffarian V (1996) A Dictionary of Iranian Plant Names. Farhang
Moaser Publishers, Tehran, Iran, 547 - 548. 3. Marandi R ] (2010)] Med
Plants Res 4: 2424 - 2430. 4. Adams R P (2001) Identification of Essential
oil Components by Gas Chromatography/Quadrupole Mass spectroscopy.
Allured Publishing Crop. Carol stream, IL
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Determination of the chemical main composition
and anti bacterial effectiveness of the volatile
oils in two in Syrian wide spread plants
Micromeria rubestris L., Mentha viridis L.
(Lamiaceae)

Hasan Agha M", Alnouree S', Maarouf M?

TPharmacognosy Department, Faculty of Pharmacy,
Damascus University, Damascus, Syria; “Biochemistry
Department, Faculty of Pharmacy, Damascus University,
Damascus, Syria

Micromeria rubestris L., Mentha viridis L. (Lamiaceae), two widespread
plants in Syria are commonly used in herbal medicine. The aim of this
research was to determine the chemical composition and antibacterial
activities of the volatile oils in dried leaves of these plants. Using water
distillation method, the volatile oils were obtained and their main che-
mical composition was determined using GC/MS. To determine the ef-
fectiveness of the volatile oils against bacteria, disk diffusion methods,
MIC and MBC, were used (2). The results showed that the yield of vola-
tile oil was 1.2% in Micromeria rupestris (main components B-caryophyl-
lene 49% and piperitone oxide 29%; the best antibacterial effect was
against Staphylococcus aureus) and 1.5% in Mentha viridis (main compo-
nents carvone 53% and limonene 21%, the best antibacterial effect
against Micrococcus luteus).
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The effects of different drying methods (natural
method, oven and microwave) on drying time,
essential oil content and composition of Savory
(Satureja hortensis)
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PE24

To determine the effect of different drying methods on drying time,
essential oil content and composition of Savory (Satureja hortensis L.),
this experiment was carried out during 2008. The experimental design
was completely randomized block design with three replications and
treatments were: two temperatures: 50 and 70°C, six microwave
powers: 100, 180, 300, 450, 600 and 900 w and drying in shaded and
sunny area. The drying process was continued until the mass of the
sample reduced to a moisture content of about 0.10 on a dry basis or
10% on a wet basis. The results indicated that different treatments of
drying had a significant effect on drying time and essential oil content.
Minimum and maximum drying times (4.5 minutes and 96 hours re-
spectively) obtained at 900 w microwave power and drying in shaded
area. The maximum essential oil content (3%) obtained at drying by
70°C and drying in shaded area and minimum content (0/9%) obtained
at drying in sunny area. 100 and 300 w microwave powers had average
content of essential oil (2/3%). Maximum carvacrol content (63.9%)
obtained at 300 w microwave drying. Maximum y-terpinene content
(28.2%) obtained at drying by 70°C that it had little difference with
50°C, 100 and 300 w. According to the results, because of reduction of
drying time and suitable essential oil content and composition in drying
by low microwave powers, these methods counseled. References:
1.Szumny A et al. (2009)] Food Engin 97(2): 253 -260. 2. Soysal Y
(2004)] Food Engin 89(2): 167 - 173.
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The essential oils from three samples at the full blossom stage of wild
Calamintha hispidula Boiss. and Reut. M. native of the mountain of Tex-
anna, (Algeria), (one sample taken at the altitude of 625 m south facing
and the other two at 526 m and 620 m north facing), have been ex-
tracted by hydrodistillation and analysed by GC-MS. The oil yileds were
1,06%, 0,59% and 1,49%, respectively. The main essential oil constituents
were isomenthone (68,7%, 68,2% and 57,9%), pulegone (18,1%, 15,1% and
22,2%) and piperitone oxide (3,6%, 6,6% and 22,2%), respectively. The
variation in the yields of essential oils was considerable between the
two altitudes 526 m, 620 m north facing. Isomenthone was found to be
the major constituent in all cases. Acknowledgement: The authors are
grateful to Mr Gérard de Bélair Lecturer at the University of Annaba for
species identification and writing assistance, and Mr Desdous Abderrachid
for the GC/MS analysis.
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An experiment was conducted to study effects of nitrogen fertilizer and
plant density on quantitative relationships between yield and yield
components and essential oil in cumin (Cuminum cyminum L.) under
three different climate testing sites (cold, tropical and moderate climate
locations) in western of Iran. Density (80, 120, 160 plant m2) and Nitro-
gen fertilizer (0, 25, 50, 100 kg ha™') were main and subsidiary factors
respectively. Maximum yield (1275kg ha™') and essential oil (2.78%)
were obtained at 100 kg nitrogen ha™' and 160 plant m™ in moderate

location. Analysis of variance for testing contrasts of density and nitro-
gen fertilizer showed significant linear relationship between nitrogen
fertilizer and yield components. A quadratic relation was found to be
significant between nitrogen fertilizer and yield, yield components as
well as between nitrogen fertilizer and essential oil percent. Signifi-
cantly positive correlations were also observed between yield and num-
ber of seed per plant, number of umbel per plant, number of seed per
umbel, thousand seed weight and biologic yield at tropical location. To
gain maximum seed and essential oil of cumin, moderate location is the
recommended site. Our research was a first investigation to evaluate the
variation of path analysis and correlation in cumin at different locations.
Complicated relationships between seed yield and essential oil of cumin
have been detected. Keywords: Cumin, Cuminum cyminum, path ana-
lysis, essential oil, yield components, Climate condition References:
1. Abdollah M (2009) Acta Horticulture 826: 301 - 308. 2. Azizi K, Kah-
rizi D (2008) Asian Journal of Plant Sciences 7(8): 710 - 716. 3. Hashemi
P, Yarahmadi A, Azizi K, Sabouri B (2007) Chromatographia 67: 253 -
257. 4. Li XM, Tian SL, Pang Z., Shi ]Y, Feng ZS, Zhang YM (2009) Food
Chemistry 115(3): 1114 - 1119.
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The combination effects of the essential oils from
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Salmonella and Vibrio species comprise many of the common pathogens
causing food-borne diseases. There has been an increased emergence of
antibiotic resistant strains in recent. This is thought to have largely
re