2020

ICBB

The 3" International Conference
on Bioscience and Biotechnology

“Bioscience and Biotechnology Research for Environmental Sustainability”

Bioscience and Biotechnology Research Center
Faculty of Mathemathics and Natural Sciences
University of Mataram

In Collaboration With:

FUKUSHIMA UNIVERSITY /& MASSEY UNIVERSITY
MEDICAL OF MALAYA @ :u lvmm.:]::::um:un mmunmﬂm
UNIVERSITY oy smusnni


Free Hand


3% International Conference on Bioscience and Biotechnology (ICBB 2020)

October 12-14 2020, Lombok, Indonesia

Table Of Contents

WELCOMING MESSAGES

RECTOR OF UNIVERSITY OF MATARAM 5

ORGANIZING CHAIRMAN OF ICBBB 2020 6

ORGANIZING COMMITEE 7

OVER ALL PROGRAMME 8

SCIENTIFICT PROGRAMME 9

KEYNOTES SPEAKERS 14

PANEL SESSION TOPICS

Agriculture
Design of Temperature and Humidity Control of Miniature Oyster 17

ICBB2020-001 Mushrooms Using Wemos D1 Microcontroller Based on Internet of
Things (I0T)

ICBB2020-004 The Comparative Analysis of Row Proportions and The Effect on 18
Nutrient Status Maize and Soybean Intercropping in Sandy Soil of North
Lombok, Indonesia

ICBB2020-005 Smart Solar Powered Hydroponics System using Internetof Things and 19
Fuzzy Association Rule Mining

ICBB2020-019 Spgtial Stu_d_y of _Lan_d Use .Change with Salinity and Total Suspended 20
Solid Conditions in Ci Mandiri Estuary, West Java

ICBB2020-024  Response of Three Maize (Zea mays L.) Varieties to The Phonska Rates 21
on Inceptosols of Lombok

ICBB2020-029  Developing Porang Agribusiness for Multiple Stakeholder Benefits 22
and Supporting Sustainable Development in Dryland Areas of Lombok

ICBB2020-033  Resistance of F1 Inter-specific Crosses Kenaf Results to Root-Knot 23
Nematode (M. incognita)

ICBB2020-034  Ultrasound-assisted production of corn starch: Process design and 24
optimization

ICBB2020-037 The Growth and Production Responses of Shallot (Allium ascalonicum 25
L.) on The K Fertilizer Application in The Peat Land

ICBB2020-039  Bioactivity of Neem Seed Oil Mixed with Pyroligneus Acid from Rice 26
Husks Against Spodoptera litura

ICBB2020-040  Improving Maize (Zea mays L.) Growth and Yield by the Application of 27
Inorganic and Organic Fertilizers Plus

ICBB2020-041 Mungbean-Maize Rotation Improved Soil Properties and Maize Yield 28
in a Dryland

ICBB2020-045 Shade Stress in Various Growth Phases and its Effect on Agronomic 29
Characters and Chlorophyll Content of Peanut Genotypes

ICBB2020-050  Morpho-Physiological Responses of Brown Seeded Soybean Genotypes 30
Under Low Light Intensity

ICBB2020-051  Effect of Calcium Carbonate Addition on The Growth and Feed 31
Consumption Rate of Gouramy (Osphronemus goramy) Seed

ICBB2020-054  Effects of Mycorrhiza Biofertilizer and Additive Intercropping with 32
Peanut on Growth, Bulb Formation, N and P Contents of Several
Varieties of Shallot

ICBB2020-056  Application of Silicon Foliar Spray to Increase Growth and Yield of 33
Shallot (Allium Ascalonicum L) Under Sprinkler and Furrow Irrigation
System

ICBB2020-062  Can Organic Soil Ameliorant and Liquid Fertilizer Improve Maize Yield 34
and Reduce Inorganic Fertilizer Input in a Semiarid?
Soil Nematodes of the Duku (Lansium domesticum Corr.) Orchard in 35

ICBB2020-069  Tabalong District, South Kalimantan

ICBB2020-072  Spikelet Sterility and Yield of Aerobic Rice 36
A Comparative Study on Assessing Rodent Damage Intensity in Rice 37

ICBB2020-076 Crop Based on Two Different Methods
Soil Characteristics and Maize Yield Under Various Conservation 38

ICBB2020-082  Agriculture Practices in The Tropical Semi Arid of South Lombok,
Indonesia

ICBB2020-083 Changes in _physical properties of puddled soil and their effect on 39
mungbean yield
Spatial Study of Landscape Structure In Nyalindung Regency, 40

ICBB2020-087

Sukabumi, West Java And Its Linkages With Rice Productivity

Bioscience and Biotechnology Research Center, Univerity of Mataram

s



3% International Conference on Bioscience and Biotechnology (ICBB 2020)

October 12-14 2020, Lombok, Indonesia

ICBB2020-088  Vegetation Analysis in Catchment Area of Kemalik Lingsar Spring 41
ICBB2020-092 Growth and Yield of Carrot Plants Under Eco-Friendy Cultivation 42
Method: Effects of Variety, Potting Media and Planting Density
ICBB2020-093 Growth and Yield of Potato Plant (Solanum Tuberosum L.) in the 43
Medium Latitude Treated With Biofertilizer Extragent
ICBB2020-095  Horticultural Crop Production Strategy in Dry Land of North Lombok 44
MARINE SCIENCES
ICBB2020-013 Enzymatic Activity of Microbe Associated with Marine Sponge from 46
Ambon Bay
The Suitability of Seagrass Ecological Function for the Survival of the 47
ICBB2020-015 . . .
Bivalvia on the East Lombok Coast, Indonesia
ICBB2020-027  Correlation Quantity of Fish Floating Cage and Water Quality with The 48
Reduction of Endemic Fish in Maninjau Lake, West Sumatra
Effect of extraction solvent on total phenolic content, total flavonoid 49
ICBB2020-032  content, and antioxidant activity of Bulung Sangu (Gracilaria sp.)
Seaweed
ICBB2020-036 Measurement Antlo?ﬂdant Activity of Seaweed (Eucheuma Cottonii) And 50
Coconut (Cocos Nucifera) Masks
ICBB2020-055 The Distribution and Prevalence of Epiphytic Macroalgae on Cultivated 51
Macroalgae in Lombok Island
ICBB2020-070 Comparative Analysis of Transcriptional Regulation in Tropical and 52
Polar Green Algae under Heat Stress
ICBB2020-071 Effect of elevated terr'l'perature on the physio-biochemical responses of 53
Kappaphycus alvarezii (Rhodophyta)
The Suitable of the Marine Environment for the Development of 54
ICBB2020-073  Cuttlefish Farming Technology as a Seagrass Conservation Solution in
East Lombok, Indonesia
Seagrass Conservation Needs Base On Assessment Of Local Scale 55
ICBB2020-074 Economic Value on The Diversity of Its Associated Biota on Lombok
Island, Indonesia
The solution for seagrass conservation through the development of
ICBB2020-097 cuttlefish cultivation in east lombok, indonesia
ICBB2020-098 Assessment of Grouper and Snapper Fisheries with EAFM Approach
and Sustainable Strategy Management in Sumbawa-Indonesia
Health Sciences
ICBB2020-009 Profilling and Hlstopa'Fol.ogy Features of Top Three Cassess of Extra 58
Pulmonary Tuberculosis in West Nusa Tenggara
ICBB2020-010 Analisis Cytology Features With  Monocyte-Lymphocyte Ratio of 59
Limfadenitis Tuberculosis in West Nusa Tenggara
ICBB2020-016 Risk FaFtors a.nd Characterllstlcs of Laryngeal Carcinoma in The 60
Developing Region of Indonesia
ICBB2020-020 Characteristic Qf Postmortem Swab Probable Covid-19 Victim by Rapid 61
Molecular Testing
ICBB2020-023  The Density Functional Theory Study of Astaxanthin-Metal Complex to 62
Native and Glycated Human Serum Albumin
ICBB2020-030 Prevalence and_ Degree of ‘Gastromtes:tmal Nematode Infection of 63
Cidomo Horses in Mataram City, Indonesia
ICBB2020-031  An Aphrodisiac compound found in wild Kemangi (Ocimum spp.) in Bali 64
The Association between Duration of Daily Contact and Working Period 65
ICBB2020-035 to extended-spectrum beta-lactamase Producing Escherichia coli
(ESBL-Ec) Colonization in Poultry Workers, Teruwai Poultry Village
Trends in Hemoglobin Levels in Patients With Nasopharyngeal Cancer 66
ICBB2020-047 Who Received Chemotherapy in NTB
ICBB2020-049 Effect of Giving Rhizophora Sp Mangrove Leaves Extract Against 67
Reducing of Blood Glucose Levels in Mice Mus musculus in-vivo
ICBB2020-059 Ear Disease Determination on Computer-Assisted Outer and Middle Ear 68
Images
Evaluation of Feeding Program for Infants and Children (PMBA) for 69
ICBB2020-060 Stunting Children in Lombok
Evaluation of Dietary Antioxidant Intake of School Age Children in 70
ICBB2020-061 ASGM Area Sekotong West Lombok
ICBB2020-063 Thg Potency and Conservation of Medicine Plants in Central 71
Kalimantan
ICBB2020-065  Peculiar Growth of Pseudomonas sp. LS3K With the Addition of 72

Bioscience and Biotechnology Research Center, Univerity of Mataram

|y



3% International Conference on Bioscience and Biotechnology (ICBB 2020)

@ e

October 12-14 2020, Lombok, Indonesia

Untreated Tannery Wastewater

ICBB2020-067 The Effect of Tamsulosin and Dutasteride Combination Drug Therapy 73
on Prostate Volume in Patients With Benign Prostatic Hyperplasia
Overview of Fractures Caused by The 2018 Lombok Earthquake in the 74
ICBB2020-075 Radiology Department of North Lombok Regency West Nusa Tenggara
Regency
ICBB2020-077 Sick $1nus Syndrome and Reccurent Hypoalbuminemia in Alcoholic 75
Cardiomyopathy : a Case Study
Improvement Ejection Fraction After 11 Days Treatment in Pediatric 76
ICBB2020-078 Dilated Cardiomyopathy : Case Report
ICBB2020-080 Anticancer A.ct1v1ty of Cu.rc.‘uma xanthorrhiza Active Compound in 77
Cancer Cells via Bcl-2 Inhibition
ICBB2020-084 Aplication of . Crude Natural Enzymes for Extraction of Wali Seed 78
[Brucea Javanica (L) Merr]
Comparison of Digestion Methods for Determination of Selenium In 79
ICBB2020-085 .
Green Tea Samples Using Fluorescent Spectrometry
Estrogen Receptors Status and Its Correlation with Age , Tumor Size 80
ICBB2020-089 and Histologic Grade of Invasive Ductal Type Breast Cancer in West
Nusa Tenggara
Natural Sciences
ICBB2020-002 Comparlson of Antlmlcr(?b'lal Activities of Ethanol Extract from Three 82
Species of Ganoderma Original Lombok Island
ICBB2020-003 The Richness And Diversity Of Dragonfly Species at Various Habitat 83
Types In Suranadi Natural Park, West Lombok, Indonesia
84
ICBB2020-006 Preliminary Study of Black Aspergilli Inhabiting Piper Rhizosphere
from Eka Karya Botanical Garden, Bedugul Bali
ICBB2020-007 Laboratory Activities for Natural Product Chemistry 85
ICBB2020-011 Phenol Contents, Vitamin C, And Hedonic Test Tatat Leaf Tea Like 86
(Bauhinia semibifida) From Different Preparation And Drying
ICBB2020-014 Revegetation of Rhizopora Apiculata and Rhizopora Stylosa to Improve 87
Mangrove Recovery in Teluk Jor, East Lombok
Processed Milkfish Products (Milkfish Extract Thorns, Shredded 88
ICBB2020-017  Milkfish and Milkfish Meatballs) in Borimasunggu Village, Maros
Regency
ICBB2020-021 Thf: Use of a Ver‘}'f Small Bussines-Scale Oven to Enhance the Quality 89
of “Ready-to-eat” Beef Jerky
ICBB2020-022 Good Agricultural and Postharvest Handling Practices of Cocoa Pods in 90
Lombok to Meet Cocoa Bean Quality for Global Market
ICBB2020-025 An Online Pictorial Key to Orders and Families of Soil and Freshwater 91
Nematodes
Phytochemical Screening and Antioxidant Activity of Gyrinops Tea from 92
ICBB2020-026  Agarwood Plantation on Lombok Island, Indonesia
ICBB2020-028  Wind vector anomaly in the maritime continent of Indonesia: 93
it's impact on local environmental sustainability in West Nusa Tenggara
ICBB2020-038 In-Vitro Anthelmintic Activities Of Shrub Plants Extracts For 94
(Haemonchus Contortus) Worms
Observation of Heavy Metal Hazard on Processing Frozen Oilfish 95
ICBB2020-043 (Lepidocybium Flavobrunneum) Fillets
ICBB2020-044 Potential of Ashitaba Leaf (Angelica keiskei) As A Phytobiotic Source In 96
Feed On Cholesterol And Blood Triglyceride Levels of Broiler Chicken
. o . 97
ICBB2020-046 "ll;llzle Expired Bread Substitution and Its Effect on the Blood Profile Goat
ICBB2020-048 The Effect _Propol.ls_ Concentration on Chemical, Microbiological, and 98
Organoleptic Qualities of Yoghurt
The Combination of Pumpkin and Jackfruit Seeds 99
ICBB2020-052 for Making the Tortilla
Digestibility in Lactating Goats Fed on Complete Diet Based on Rice 100
ICBB2020-053  Straw and Cocoa Pod Husks Fermented Using Different Fermenters
The Effects of Fermenters and Incubation Periods on Chemical 101

ICBB2020-057

Composition of Mixtures of Rice Bran and Water Hyacinth Leaves

Bioscience and Biotechnology Research Center, Univerity of Mataram

.



3% International Conference on Bioscience and Biotechnology (ICBB 2020)

October 12-14 2020, Lombok, Indonesia

i Genetic diversity of Lithocarpus sp. population at Taman Nasional 102
ICBB2020-058 Gunung Merapi based on RAPD analysis
ICBB2020-066 Quality of Rabbitfish Sauce (Siganus spp.) by the Addition of Pineapple 103
Fruit Extract (Ananas comosus) Rich in the Enzyme Bromelain
ICBB2020-068 Nematodes in The Rizosphere of Cempedak Plant (Artocarpus integer 104
(Thunb.)Merr.) in Banjar District, South Kalimantan
ICBB2020-079 Optimization of Mechamga_l Properties of Bioplastics with the Addition 105
of Zn0 and Glycerol Plasticizers
ICBB2020-081 Effect .of Virgin goconut Oll-Orgnge Juice Ratio on the Stability and 106
Viscocity Properties of the Emulsion
ICBB2020-086 Ell\;e;ls;lgatlon of Causes of Neonatal Mortality in Bali Cattle on Sumbawa 107
Bali Catle Breeding in an Open Core Form Based on Group House in 108
ICBB2020-090 Lombok Island West Nusa Tenggara
ICBB2020-091 Lipidomics analysis of Endocannabinoid profile in inflammated skin 109
ICBB2020-094 Application of Sargassum crassifolium Extract as a Natural 110
Antimicrobial Agent for Chicken Egg Decontamination
Mass spectrometry analysis revealed the production of siderophore 111
ICBB2020-096 from Klebsiella oxytoca strain STAO1 isolated from sago palm field in
Tulehu, Maluku, Indonesia
POSTER
Implementation of Cites 1973 in Indonesia (Study on Shark Fishing in 113
ICBB2020-012  Tanjung Luar Fish Auction, East Lombok, West Nusa Tenggara)
ICBB2020-018 The Utilization of Traditional Biotechnology and Genetic Resources in 114
Pharmaceutical Industry: Indonesia’s Social and Legal Context
ACKNOWLEDGMENT 115

Bioscience and Biotechnology Research Center, Univerity of Mataram



Comparison of antimicrobial activities of ethanol extract from
three species of ganoderma original lombok island

Faturrahman*', Sukiman1’3, BF Suryadil, Sarkonol’z, E Hidayatil’2

'Department of Biology, Faculty of  Mathematics and Natural Sciences,
MataramUniversity, Jl.Majapahit 62, Mataram 83125, West Nusa Tenggara,
Indonesia. Telp/fax +62-370-646506.

*Microbial Technology Laboratory, Faculty of Mathematics and Natural Sciences,
MataramUniversity

’ Plant Sistemathic Laboratory, Faculty of Mathematics and Natural Sciences,
MataramUniversity

*Corresponding author: fatur@unram.ac.id

Abstract. The use of antibiotics is one of the most important ways to deal with the spread and
treatment of pathogenic microbial infections. The search for new antibiotic sources continues
to be carried out to anticipate the emergence of microbial resistance. One of the natural
resources that has the potential as an antimicrobial source is a member of the macrofungi of the
Genus Ganoderma. The purpose of this study was to evaluate the antimicrobial performance of
the ethanol extracts of Ganoderma Ilucidum, G. applanatum dan Ganorderma sp. against fungi
(Candida albicans dan Cryptococcus neoformans), gram positive bacteria (Bacillus cereus dan
Staphylococcus aureus) and gram negative bacteria (Escherichia coli dan Shigella sp.).
Macrofungi samples were taken from the forest area of Nature Tourism Park (TWA) Gunung
Tunak, TWA Kerandangan, TWA Suranadi, TWA Nuraksa Sesaot, TWA Lemor and Pusuk
forest. The stages of the method performed are sample collection, sample preparation,
extraction, and testing of antimicrobial activity using the well difusion method. The ethanol
extract concentrations for testing were 20%, 40%, 60% and 80%. The results showed that the
three Ganoderma species had anti-fungal and antibacterial activity and that different levels of
concentration had an effect on inhibition. The size of the inhibition zone is directly
proportional to the higher the extract concentration. The antimicrobial activity of the ethanol
extract of G. lucidum was higher when compared to G. applanatum and Ganoderma sp. both
against fungi (Candida albicans and Cryptococcus neoformans) as well as against gram-
positive and gram-negative test bacteria. In addition, G. applanatum showed very weak
inhibition against both groups of tested bacteria.

Key words: Candidiasis, Cryptococcosis, comorbid infections, macerations, pathogens

1. Introduction

Until the 21st century, infectious diseases remain a significant contributor to morbidity and
mortality not only in developing countries but also in developed countries. Infectious diseases by
bacteria, which were previously considered to be “finished”, are being handled well, apparently
becoming a new challenge along with the development of multi-drug resistant bacterial strains [1].

Not only that, but fungal diseases have claimed more than 1.5 million lives and affected more
than one billion people. However, fungal infections are still a topic of neglect by public health
authorities even though most deaths from fungal diseases can be avoided. Serious yeast infections
occur as a result of other health problems including asthma, AIDS, cancer, organ transplantation, and
corticosteroid therapy [2, 3].

Diseases caused by fungi are also the most common comorbid infections in people with AIDS,
especially candidosis caused by Candida sp., Cryptococcosis by Cryptococcus neoformans,
aspergillosis by Aspergillus sp., And histoplasmosis by pathogenic fungi, namely Histoplasma
capsulatum [4], which globally found tens of thousands to millions of cases of infection caused by
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pathogenic fungi [5,6,7]. The first three functions are opportunistic. Parasitic and fungal infections
affecting people with AIDS will increase morbidity and mortality.

The use of antibiotics is one way to overcome the spread of the infection. Antibiotics as drugs to
combat infectious diseases, their use must be rational, precise, and safe. Irrational use of antibiotics
will have negative effects, such as the resistance of microorganisms to some antibiotics, increased
drug side effects [8].

Research on the activity of a compound as an antimicrobial is a first step to provide important
information as an effort to overcome a disease resistance caused by bacteria and fungi. Several types
of fungi, especially from the Ganoderma genera, have long been known as sources of medicine
because of their bioactive compounds [9,10].

Studies on the bioactive content and potential of Ganoderma which inhabit the forest area of
Lombok Island as a source of medicine have not been widely carried out. According to [11], Lombok
Island is one of the islands in the Lesser Sunda Islands region which has lowland tropical rainforest
areas and semi-evergreen rainforest areas that can be found on Mount Rinjani. The forest on the island
of Lombok is included in the category of rainforest which has high biodiversity including the diversity
of fungi.

The uniqueness of the geographical location of Lombok Island which is in the transitional route
of West Wallacea and East Wallacea allows the discovery of unique species of animals, plants, and
microorganisms. These unique characteristics are thought to affect the bioactive content and
composition of Ganoderma. This may occur because the characteristics of the Ganoderma host plants
that are in the transitional zone represent the characteristics found in both clamp zones.

This paper presents the results of research on the antimicrobial activity of ethanol extraction
from Ganoderma lucidum, Ganoderma applanatum, and Ganoderma sp. originating from the
Kerandangan Nature Park (TWA) forest area, TWA Suranadi, TWA Nuraksa Sesaot, TWA Lemor,
TWA Gunung Tunak, and Pusuk Forest in inhibiting the growth of fungi (Candida albicans and
Cryptococcus neoformans), gram-positive bacteria (Bacillus cereus and Staphylococcus aureus) and
gram-negative bacteria (Escherichia coli and Shigella sp.).

2. Material and methods
2.1 Sample Preparation

Samples of Ganoderma lucidum, Ganoderma applanatum, and Ganoderma sp. taken from the
forest area of Suranadi Nature Tourism Park (TWA), TWA Sesaot, TWA Kerandangan, TWA Lemor,
TWA Gunung Tunak, and Pusuk Forest. Harvesting is done by cutting the fruit body of the
Ganoderma mushroom and then placing it in a zip lock or sterile plastic [12]. The distribution of the
locations of the three Ganoderma samples can be seen in Table 1.
Table 1. Distribution of the location of the discovery of Ganoderma lucidum, Ganoderma applanatum,

and Ganoderma sp.

Species Location Host

Ganoderma applanatum Pusuk  Forest , TWA  dead tree trunk or branches,
Kerandangan, TWA Lemor, TWA live tree trunk
Tunak Forest, TWA Suranadi

Ganoderma lucidum TWA Tunak Forest, TWA Suranadi & dead tree trunk or branches
Pusuk Forest

Ganoderma sp. TWA Suranadi live tree trunk




Furthermore, the sample is cleaned of all dirt and then dried and cut into small pieces then
oven at 40 °C until dry..

2.2 Sample Extraction

Samples were blended and macerated using 95% ethanol solvent for 5 days in a tightly closed
vial tube with regular stirring and carried out every day [13]. After that, it is filtered and the solvent is
evaporated using an evaporator. After that, the maceration results are filtered to obtain macerate. The
ethanol macerate obtained was then concentrated using an evaporator at a temperature of 40 °C. The
viscous extract was dissolved using DMSO 50% according to the concentration for testing, namely
20%, 40%, 60%, and 80% [14].

2.3 Percentage of Extract Yield
The yield is the percentage of the raw material that can be used or utilized from the total raw
material, so the calculation of the percentage yield is as follows [15]:

% Yield = Weigt Extract (gr) x 100%

Weight of Simplisia (gr)

2.4 Making Media

The medium used for bacterial culture rejuvenation is Nutrient Agar (NA) medium, and for
fungus rejuvenation is Sabouraud Dextrose Agar (SDA). The test medium used for the antibacterial
activity test was Mueller Hinton Agar (MHA) medium.

NA media is made by dissolving 20 grams of powdered NA media (Oxoid) in distilled water, up
to a volume of 1 liter. The media solution was heated until the NA media powder was completely
dissolved. The NA media that has been homogeneous in Erlenmeyer is then sterilized using an
autoclave for 15 minutes at a pressure of 1 atm, a temperature of 121 °C. The composition of the NA
medium was 10 g beef extract, 10 g peptone, 5 g NaCl, 1,000 ml distilled water and 15 gL-1 agar.

Making Sabouraud Dextrose Agar (SDA) media is as follows: 27.5 grams of Dextrose, 12.5
grams of Nutrient Agar, and 5 grams of Peptone are weighed and mixed with 500 ml of distilled water
in Erlenmeyer then heated while stirring until boiling on a hot plate. After boiling, the media was
sterilized by autoclaving at a temperature of 121 °C and a pressure of 2 atm for 30 minutes.

A total of 38 grams of Mueller Hinton Agar Oxoid was dissolved in 1 liter of distilled water and
then brought to a boil. The media solution was then sterilized in an autoclave at a temperature of 121
°C and a pressure of 2 atm for 30 minutes. The sterile media was cooled to a temperature of 45 °C then
poured into sterile petri dishes until it reached a thickness of 4-5 mm aseptically. The composition of
the MHA medium was beef dehydrate infusion of 300 gL-1, casein hydrolisat 17.5 gL-1, starch 1.5
gl-1, agar 17 gL-1.

2.5 Rejuvenation of Tested Microbial

Tested microbes must be rejuvenated before being used for antimicrobial activity testing. This
rejuvenation aims to obtain tested microbial cultures that are still active in their growth and
metabolism. The test culture from the mother stock was inoculated by the quadrant streak method on
the prepared media and then incubated at 30 °C for 24 hours.

2.6 Antimicrobial Bioactivity Test of Ganoderma Extract

This anti-microbial bioactivity test was carried out using the agar diffusion method, namely the
well method. This method is used to ensure the presence of antimicrobial activity in the ethanol extract
of Ganoderma. The parameter used is the diameter of the formed inhibition zone.

The extract solutions were made with several concentrations, namely 20%, 40%, 60% and 80%
v / v using DMSO 50% solvent. The suspension of the test fungus which has been adjusted to the Mc
Farland turbidity is scratched using a cotton swab on SDA or MHA media until it is flat (covering the
entire surface of the test media), then a hole is made in the media with a diameter of 7 mm using a
sterile hole. Each well was piped as much as 100 pL of extract from each concentration that had been



made. After that it was incubated at 30 °C. The repetition is done three times. The positive control
used was a synthetic antibiotic metronidazole 200 mg and cyprofloxacin.

2.7 Inhibition Category
The determination of growth inhibition response categories according to [16] can be seen in
Table 2
Table 2 Classification of response to microbial growth inhibition

Diameter of Inhibition Zone Respons of Growth inhibition
>20 mm Very strong
16-20 mm Strong
10-15 mm medium
<10 mm Weak
3. Result

3.1 Results of Extraction of Three Species of Ganoderma

Sample preparation of three Ganoderma species obtained dry samples (simplicia) in powder
form, with the aim of expanding the surface of the sample in contact with the solvent so that the yield
obtained is greater in extraction. Table 3 below is the amount of simplicia and the immersion
percentage obtained from the extraction.
Table 3. Percentage of Ethanol Extract Yield of Three Ganoderma Species

Ganoderma Species Weight simplicia  Yield of Extract Yield of Extract (%)
(gr) (gr)
Ganoderma applanatum 192,8 6 3,11
Ganoderma lucidum 209,6 5 2,39
Ganoderma sp. 182,3 4 2,19

Table 3 above shows that the extraction results obtained are very little. So that to obtain even
more extracts, a sufficient number of samples are required. For Ganoderma applanatum, the extracted
results were obtained in the form of a very thick solution with a blackish-brown color, Ganoderma
lucidum in the form of a thick dark brown solution and Ganoderma sp. in the form of a thick
yellowish-brown solution and there are dark brown lumps.

3.2 Antimicrobial Activity of Ganoderma Ethanol Extract

Based on the test results of the ethanol extract against the tested fungi and bacteria, the
inhibition zone was obtained (Figure 1), this means that the extracts of Ganoderma lucidum,
Ganoderma applanatum and Ganoderma sp. has an antimicrobial substance which has inhibitory
activity against Candida albicans, Cryptococcus neoformans, Staphilococcus aureus, Bacillus cereus,
Echerichia coli and Shigella sp.

Tested Microbial

Ethanol Extract
anol Extrac ' Fungi G+Bacteria

_ G-Bacteria

G. lucidum

Candida albicans Staphilococcus Echerichia coli

aureus




Cryptococcus Bacillus cereus Shigella sp.

Candidabicans Staphilocus Echerichia coli

G.applanatum aureus

Cryptococcus Bacillus cereus Shigella sp.

Staphilococcus Echerichia coli

Ganoderma .sp aureus

Cryp tocs Bacillus cereus Shigellp.
neoformans

Figure 1. Inhibition Zone test results of ethanol extract of three Ganoderma species

The results of measurements of the inhibition zone diameter of the three Ganoderma species
against Candida albicans, Cryptococcus neoformans, Staphilococcus aureus, Bacillus cereus,
Echerichia coli and Shigella sp. presented in Table 4.



Tabel 4. Diameter zona hambat ekstrak etanol ketiga spesis Ganoderma terhadap mikroba uji

Con Fungi G- Bacteria G+ bacteria
O ¢ —
albicans neoformans E. coli  Shigella sp. S. aureus B. cereus
20 0,00 6,67 4,00 3,00 7,00 11,67
G. 40 0,00 10,33 4,33 7,00 11,00 14,00
applanatum 60 7,67 14,67 12,33 11,67 12,67 16,00
80 8,00 15,30 14,00 12,33 14,33 18,00
20 5,00 7,33 11,33 13,00 4,00 12,67
40 12,33 14,33 14,00 15,33 12,00 15,33
G. lucidum 60 17,33 19,67 16,00 17,00 13,67 16,33
80 19,00 20,67 17,67 18,00 15,33 19,00
20 3,33 7,33 10,33 15,33 12,00 10,33
Ganoderma 40 7,00 11,33 13,00 16,67 14,00 12,00
sp. 60 11,67 13,67 17,67 18,00 16,00 15,00
80 13,67 15,33 19,67 19,00 18,00 17,00

In general, the data in Table 4 shows that the lowest antimicrobial activity was obtained by the
ethanol extract of G. applanatum against the fungus C. albicans which was 0 mm at a concentration of
20% and the highest was achieved by G.lucidum against C. neoformans which was 20.67 mm at
concentration 80%..

The results of measurement of the inhibition zone diameter of the ethanol extract of Ganoderma
applanatum showed that the ethanol extract of G. applanatum had weak inhibition against gram-
negative bacteria (E.coli) at concentrations of 20% and 40%, strong inhibition at concentrations of
60% and 80%. The ethanol extract of G. applanatum has weak inhibitory power against gram-negative
bacteria (Shigella sp.) At a concentration of 20%, moderate inhibition at a concentration of 40%,
strong inhibition at a concentration of 60% and 80%. The ethanol extract of G. applanatum had
moderate inhibition against gram-positive bacteria (S. aureus) at a concentration of 20%, strong
inhibition at concentrations of 40%, 60%, and 80%. The ethanol extract of G. applanatum has strong
inhibition against gram-positive bacteria (B. cereus) at all concentrations.

The inhibition zone diameter of the Ganoderma lucidum ethanol extract 19.67-20.67mm
indicates that G. lucidum has strong to very strong inhibition against Cryptococcus neoformans at a
concentration of 60-80%. Strong inhibition against gram-negative bacteria (E. coli and Shigella sp.)
and gram-positive bacteria (B. cereus) at all concentrations. Meanwhile, gram-positive bacteria (S.
aureus) had a weak inhibitory power at a concentration of 20%, strong inhibition at a concentration of
40%, 60%, and 80%. Meanwhile, the diameter of the inhibition zone of the ethanol extract of
Ganoderma sp. showed that the ethanol extract of Ganoderma sp. has strong inhibitory power against
gram-negative bacteria (£.coli and Shigella sp.) and gram-positive bacteria (S. aureus and B. cereus)
at all concentrations..

Graph 2, 3, and 4 below are the inhibitory activity of the ethanol extract of the three Ganoderma
species against the test fungi group (Candida albicans and Cryptococcus neoformans), gram-positive
bacteria. (Staphilococcus aureus dan Bacillus cereus) and gram-negative bacteria (Echerichia coli
and Shigella sp.).
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Figure 2. The results of the antifungal activity test of the three Ganoderma ethanol extracts
against Candida albicans and Cryptococcus neoformans, repetition is done 3 times

Figure 2 shows that the ethanol extract of Ganoderma lucidum has higher antifungal activity
when compared to G.applanatum and Ganoderma sp., both against Candida albicans and
Cryptococcus neoformans. However, the antifungal activity of the three Ganoderma ethanol extracts
was more effective against Cryptococcus neoformans than against C. albicans..
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Figure 3. The results of the antifungal activity test of the three Ganoderma ethanol extracts against
Echerichia coli and Shigella sp., repetition is done 3 times

Figure 3 shows that the antimicrobial activity of Ganoderma lucidum and Ganoderma sp.
has a higher gram-negative antibacterial activity when compared to G.applanatum, both against E.coli
and against Shigela sp..
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Figure 4. The results of the antifungal activity test of the three Ganoderma ethanol extracts against
Staphilococcus aureus and Bacillus cereus, repetition is done 3 times

Figure 4 shows that the ethanol extract activity of the three ganodermas was quite good against
gram-positive bacteria. However, Ganoderma lucidum and G.applanatum were better at inhibiting the
growth of Bacillus cereus than their inhibition against Staphylococcus aureus. Meanwhile,
Ganoderma sp. The inhibitor activity was stronger against S. aureus when compared to B. cereus.

From the graphs 2, 3 and 4 above, it can also be seen that the increase in extract concentration
has an effect on the diameter of the formed inhibition zone. The higher the extract concentration level,
the greater the inhibition zone formed. This means that the high concentration is directly proportional
to the size of the zone of inhibition..

In this test, controls were made, namely positive controls and negative controls. The positive
control was metronidazole for anti-fungal, while for antibacterial, the antibiotic Ciprofloxacin was
used. Control is used for the purpose of comparison so that it can be seen whether the ethanol extract
of the three Ganoderma species has the same antifungal or antibacterial activity as synthetic
antibiotics. Meanwhile, negative control is used to determine whether the solution used has antifungal
activity or not. The negative control was distilled water and 50% DMSO. The results of positive and
negative control antimicrobial tests can be seen in Table 5.

Table 5. Antimicrobial test results of positive and negative controls on fungi and bacteria

. . Positive control (mm) Negative control (mm)
Tested Microbial Metronidazole  Ciprofloxacin Aquadest DMSO 50%
Candida albicans 11 - 0 0
Cryptococcus neoformans 20 - 0 0
Escherichia coli - 22 0 0
Shigella sp. - 26 0 0
Staphylococcus aureus - 25 0 0
Bacillus cereus - 23 0 0

Based on the table above, metronidazole formed an inhibition zone that was smaller than the
average of the three Ganoderma extracts against the growth of Candida albicans. This means that the
ethanol extract of the three ganoderma species has greater ability to inhibit the growth of the test
fungus.

The measurement results of the control inhibition zone diameter showed that ciprofloxacin
(positive control) could inhibit the growth of gram-negative and gram-positive bacteria and had a very



strong inhibitory power, while aquadest and 50% DMSO (negative control) did not produce an
inhibition zone..

4. Discussion

Before testing, each extract was made with a concentration of 20%, 40%, 60%, and 80% using
distilled water for Ganoderma applanatum and Ganoderma lucidum, while the solvent used for
Ganoderma sp. is Dimethyl Sulfoxide (DMSO) 50%. This is done because the thick extract from
Ganoderma sp. cannot dissolve completely using distilled water. DMSO is used as a solvent for the
negative control, because DMSO is a polar aprotic solvent, its boiling point is high so it evaporates
slowly at the normal air pressure, a colorless solution that can dissolve polar and nonpolar compounds
that have a wide range of organic solvents such as water and does not affect the biological activity of
microbes [17].

The ability of the ethanol solvent to extract compounds contained in the three Ganoderma
species is smaller than the ability of the ethanol solvent to extract compounds contained in other fungi.
[18] obtained the yield of ethanol extract of black ear fungus (Auricularia polytricha) from maceration
extract that was 14.77% by weight of 256.0011 gr of simplicia. In addition, [19] obtained a yield of
10.10% ethanol extract from 200 grams of white oyster mushroom simplicia analyzed. the research
conducted by [20] obtained a yield of 13.08% or 143.93 grams of the weight of 1100 grams of
simplicia.

The size of the yield value shows the effectiveness of the extraction process. The effectiveness
of the extraction process is influenced by the type of solvent used as a solvent, the particle size of the
simplicia, the method and duration of extraction [21] and the hardness of the simplicia particles. So it
can be seen in table 3 that the three types of Ganoderma produce extracts with a yield percentage
below 5%..

The thick ethanol extract obtained from maceration extraction is then tested to determine
whether the ethanol extract has antimicrobial activity or not. The results showed that the three
Ganoderma species had actimicrobial activity. The amount of antimicrobial activity increases with the
increase in the concentration of ethanol extract given. This happens because at high concentrations,
the active compound contained is more than the active compound contained in a solution with a lower
concentration. Therefore, the higher concentration of inhibitory power is greater, and the concentration
level of the extract with the greatest inhibition is the highest concentration, namely 80%. Research
results by [22] also showed that the higher the concentration of G. lucidum extract, the higher the
inhibition of C. albicans growth. This is in accordance with the opinion of [23] which states that the
size of the inhibition zone is influenced by the sensitivity level of the test organism, culture media and
incubation conditions, the diffusion rate of antimicrobial compounds and the concentration of
antimicrobial compounds..

The three Ganoderma ethanol extracts were more effective against Cryptococcus neoformans
than Candida albicans. This occurs because Candida albicans is one of the normal microbiota which
is often exposed to chemicals (such as antibiotics) so that it mutates and has a physiological effect (for
example removing compounds or which can neutralize anti-fungi so that it becomes resistant to some
anti-fungal compounds) or has a morphological effect, such as forming a protective capsule in the
form of a biofilm. Biofilms are fungi colonies that form an organic polymer matrix consisting of two
layers, namely a thin basal layer which is the yeast layer itself, and the outer layer, namely the hyphae
layer which is thicker but more tenuous in structure [24].

The ethanol extract from Ganoderma lucidum had greater antifungal activity against Candida
albicans and Cryptococcus neoformans than the Ganoderma applanatum and Ganoderma sp. extracts.
This is presumably because the active compound as an antifungal contained in G. lucidum has a higher
amount than the other two Ganoderma fungi. This fungus has also been used for a long time as a
medicine for various diseases. The results of this study are in line with the results of research by [25]



who showed that G. lucidum has antifungal activity against Candida albicans, Aspergillus flavus, A.
fumigates dan Crytococcus neoformans.

From all of the above results, it is known that the three Ganoderma species are positive for anti-
fungal compounds, where the antifungal compounds found in Ganoderma include terpenoids,
flavonoids, tannins, alkaloids and steroids [25,26,27]. Research report presented by [28] that
Ganoderma lucidum contains alkaloids, carbohydrate, saponins, protein, amino acids, phytosterols,
fats, triterpenoids, flavonoids, phenolic compounds and tannins which might be used as
antiinflammation, antibacteria, anticancer and antioxidants. These anti-fungal compounds work like
antibiotics.

The mechanism of action of flavonoids in inhibiting the growth of fungi and bacteria is by
causing disruption of the permeability of fungal cell membranes. The hydroxyl groups present in
flavonoids cause changes in organic components and transport nutrients which in turn result in toxic
effects on fungi [13].

Alkaloids can inhibit nucleic acid synthesis and affect ergosterol in fungi [29]. However, in [30]
study, alkaloids had a negative effect on Candida albicans growth. Terpenoids can dissolve lipids in
fungal cell membranes and interfere with nutrient transport which can cause the cell membrane to lack
nutrients resulting in damage to fungal cells [29]. The mechanism of tannin inhibition is by affecting
the integrity of the fungal cell walls so that electron transport is disrupted which results in inhibited
fungal growth. In addition there is inhibition of fungal extracellular enzymes by tannins, fungi lose the
substrate needed for growth and direct metabolic inhibition mechanisms through disturbance of
oxidative phosphorylation or loss of Fe [31]. Tannins can also cause denaturation and coagulation of
protein in bacterial and fungal cells, these derivatives can interact with microbial cells through an
absorption process involving hydrogen bonds [32].

5. Conclusion

Ethanol extract of Ganoderma lucidum, Ganoderma applanatum and Ganoderma sp. has
antimicrobial activity which inhibits the growth of Candida albicans, Cryptococcus neoformans,
Staphilococcus aureus, Bacillus cereus, Echerichia coli, and Shigella sp.. G. lucidum showed that
the antimicrobial activity was highest against C. albicans, C. neoformans and B. cereus compared to
G. applanatum and Ganoderma sp.. Ganoderma sp. had the highest inhibitory activity against the
growth of Shigella sp. and B. cereus., but the weakest against S. Aureus. While G. applanatum had the
weakest inhibitory activity against the growth of the tested microbes, be it fungi, gram-negative
bacteria and gram-positive bacteria. Extract concentration is directly proportional to the amount of
inhibition zone formed. This study justifies the claimed uses of Ganoderma in the traditional system of
medicine and its bioactive components to treat various infectious diseases caused by the microbes.
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