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ABSTRACT. Endophytic fungi isolated from medicinal plants have high diversity and the secondary metabolites produced 
have biological activity. Endophytic fungi isolated from medicinal plants have been the subject of many studies on their 
diversity and biological activity, one of which is jambu mawar (Syzygium jambos (L.) Alston). S. jambos has long been used 
as a traditional medicine to treat infections caused by pathogenic bacteria in many parts of the world, including South 
Sumatra. This study purposed to explore the diversity of endophytic fungi isolated from the branches of S. jambos, the 
antibacterial activity of endophytic fungi extracts, the determination of the structure of the compounds, and the activity of the 
active compounds of the selected endophytic fungi. Observations of the morphological characteristics of endophytic fungi 
were macroscopically and microscopically. The endophytic fungal extracts were then tested for antimicrobial activity against 
test bacteria Staphylococcus aureus, Bacillus subtilis, Salmonella typhi, and Escherichia coli using the Kirby-Bauer paper disk 
diffusion method. Isolation of pure compounds using a gravity chromatography column, the determination of the structure 
of the compound is determined based on 1H-NMR, 13C-NMR, HMQC, and HMBC spectroscopy. Four endophytic fungi, code 
SJC1–4, were isolated from a branch of S. jambos. The results of macroscopic and microscopic morphological 
characterization showed three genera of Botryosphaeria, Trichothecium, and Aspergillus. The endophytic fungal isolate SJC1 
exhibited strong activity against Gram-positive bacteria and moderate activity against Gram-negative bacteria, while SJC2–
4 showed moderate activity against the four bacteria. Molecular identification of SJC1 revealed that it was Botryosphaeria 

mamane. Isolation of SJC1’s pure compound yielded compound 1, which was identified as 5-acetyl-6-hydroxy-3-methyl-
2H-pyran-2-one. This compound is thought to have antibacterial properties. 
 
Keywords: Antibacterial activity, Botryosphaeria mamane, Endophytic fungi, Syzygium jambos 

 
INTRODUCTION 

Endophytic fungi are a type of fungus in plants 
that do not cause significant plant disease (Jia et al., 
2016). These fungi and their host plants have a very 
complex relationship. Some endophytic fungi can 
produce hormones that promote plant growth, such 
as antiphagocytes; help the host resist biological 
feeding; develop medicinal ingredients; and produce 
many plant by products in their biological activity 
(Khan et al., 2013). Endophytic fungi also possess 
natural antimicrobial activity that can compensate for 
plant resource shortages, limit the length of the 
regeneration cycle, and feature in industrial 
fermentation to mass produce natural active 
compounds at low cost and without pollution (Yuan 
et al., 2017). Endophytes associated with medicinal 
plants have been extensively studied. These fungi  

grow through natural openings in plants, such as 
stomata and natural wounds. Endophytes also 
belong to the group of dark septate endophytes and 
play an important role in the production of secondary 
metabolites and enzymes. Endophytes and the 
secondary metabolites they produce have great 
potential for medicine and pharmacy (Devi et al., 
2020; Tiwari & Bae, 2022). In therapeutic 
applications, endophytic fungi act as antibacterial 
agents (Deshmukh et al., 2015; Gagana & Shivanna, 
2020; Pansanit & Pripdeevech, 2018). For instance, 
the antibacterial activity of the endophyte Tritirachium 

oryzae isolated from Syzygium malaccense contains 
2-(4-hydroxyphenyl) -4-methoxytetrahydrofuran-3-ol 
(Hapida et al., 2022); Fusarium verticillioides, isolated 
from the stem bark of S. jambos, contains 3-hydroxy-
4-(hydroxy(4-hydroxyphenyl)methyl)dihydrofuran-2-on 
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(Aini et al., 2022); and Penicillium brefeldianum from 
the root bark of Syzygium zeylanicum contains p-
hydroxybenzaldehyde (Syarifah et al., 2021). 

Antibacterial resistance in turn occurs when 
microorganisms do not react to antibiotics that 
previously actively treated infections caused by 
bacteria. Resistance can occur through DNA mutations 
during replication, when bacterial species are 
naturally resistant to certain antibiotics, or the overuse 
of antibiotics (Mancuso et al., 2021). Natural sources 
of antibiotics are thus needed to overcome resistance 
to synthetic antibiotics. Numerous studies have been 
conducted to derive raw natural antibiotic materials 
from medicinal plants, including jambu mawar (S. 

jambos (L.) Alston). S. jambos commonly known as 
rose apple or jambu mawar, belongs to the family 
Myrtaceae and is widespread across sub-Saharan 
Africa, Central America, and Asia (Sharma, et al., 
2013).  

This plant is used for various ailments given its 
many active substances against pathogenic bacteria 
(Lim, 2012).  All parts  of the plant are reported to 
have  medicinal  value.  In  Indo-China, the whole 
plant  is  used to treat for digestive and dental 
ailments. Decoction  of  the  leaves is used as a 
diuretic, medicine for sore eyes, and rheumatism. The 
seeds are used to treat diarrhea, dysentery, diabetes, 
and similar to nasal mucus. A decoction of the bark 
can  also  relieve asthma and bronchitis (Sharma et 
al., 2013).  Methanol  extracts  of  S. jambos leaves 
and stem bark have shown activity against S. aureus 
(Fathima et al., 2017;  Wamba et al., 2018). 
However, S. jambos is difficult to find and requires a 
long  period  of  cultivation  before  it  can be used 
as a raw material.  Therefore,  another approach is 
to isolate the endophytic fungi associated with it. 
Studies on the isolation of endophytic fungi from 
specifically  the  stem  bark  (Aini et al., 2022; Roux 
et al., 2020),  from  leave and root bark (Aini et al., 
2022) of S. jambos  have  been previously performed, 
which have antibacterial activity. Other endophytic 
fungi can also be found in S. aqueum, such as 
Aspergillus, Trichoderma, Penicillium, and others, 
which have antibacterial properties (Habisukan et al., 
2021). Accordingly, this study explored diverse 
endophytic  fungi  isolated  from  S. jambos  
branches, their antibacterial and isolated pure 
compounds. 
 
EXPERIMENTAL SECTION 
Sampling 

Samples of S. jambos branches were collected at 
the Kencana Damai Housing Complex multipurpose 
yard, Sako, Palembang in March 2021. The samples’ 
morphologies were identified at the Biosystematics 
Laboratory, Department of Biology, Faculty of 
Mathematics and Natural Science, Universitas 
Sriwijaya, Palembang with the letter number 
233/UN9.1.7/4/EP/2021. 

Isolation and Identification of Endophytic Fungi 
To prepare the samples, the S. jambos branches 

were rinsed 5–10 times with sterile water, with 70% 
ethanol for 3 minutes. They were rinsed again with 
sterile water before being set in a sodium hypochlorite 
solution for 5 minutes. Sterile specimens were cut into 
approximately 1–2 cm pieces and cultured in a 
potato dextrose agar (PDA) medium for 6 days 
(Manias et al., 2020; Shi et al., 2013). 

The endophytic fungal isolates were then 
identified via macroscopic and microscopic 
morphology. In macroscopic morphology, each 
sample’s surface and reverse colony color, shape, 
texture, and morphology were observed. Microscopic 
observation was carried out under a microscope 
(Hirox MXB-2500REZ) with glass slide cultures to 
confirm the type and shape of the spores, hyphae, 
and specifics characteristics. These observations were 
then compared to fungus identification books from 
Walsh et al. (2018) and Watanabe (2010); and 
related articles. 

Cultivation and Extraction of Endophytic Fungi 
After the endophytic fungus samples’ maturation, 

up to 5 x 300 ml of pure isolate in potato dextrose 
broth (PDB) was placed in 6 pure culture flasks (1x1 
cm). The PDB’s composition was 20 g monohydrate 
dextrose, 200 g potato, and 1000 mL aquadest 
(Gustianingtyas et al., 2020). The cultures were then 
incubated under static conditions at room 
temperature for 4 weeks (± 28 days). After the 
incubation period, the endophyte mycelium was 
separated from the liquid culture and dissolved in 
ethyl acetate at a 1:1 ratio. The ethyl acetate extract 
was further isolated from the liquid culture and then 
evaporated using a rotary evaporator until a thick 
extract was obtained (Nagarajan, 2019), which weigh 
SJC1 3.9 g, SJC2 3.7 g, SJC3 3.9 g, and SJC4 3.2 
g, respectively.  

Antibacterial Activity of Endophytic Fungi Extract 
The endophyte isolates were generated by 

screening for antibacterial activity using the Kirby-
Bauer paper disk diffusion method. The endophyte 

extract was at a concentration of 400 g/mL, and the 
antibiotic tetracycline was used at a concentration of 

30 g/mL for comparisons. The test bacteria are 
represented by Gram-negative – E. coli (InaCCB5) and 
S. typhi (ATCC 1408), while Gram-positive – S. aureus 
(InaCCB4) and B. subtilis (InaCCB4). A clear area 
around the tray indicated antibacterial activity. The 
isolates’ antibacterial activity characterization was 
determined by comparing the clear zones of the 
endophytic fungus extract (𝐴) to the clear zone of the 
antibiotic (𝐵) and reported as weak < 50% <
moderate < 70% < strong (Aini et al., 2022).  

𝐴𝑛𝑡𝑖𝑏𝑎𝑐𝑡𝑒𝑟𝑖𝑎𝑙 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (%) =
𝐴

𝐵
𝑥100% 

Molecular Identification 
Endophytic fungus isolates that exhibited strong 

antibacterial activity were identified at the molecular 
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level at the Genetika Science Indonesia Laboratory 
using genomic DNA extraction with a Quick-DNA 
Fungal Miniprep Kit (Zymo Research, D6005) and 
twice via polymerase chain reaction (PCR) 
amplification with MyTaq HS Red Mix (Bioline, BIO-
25048). ITS1 and ITS4 were used as standard PCR 
primers (Singha et al., 2016). The samples’ DNA 
structures were analyzed using Molecular Evolution 
Genetics Analysis Version 11 (Tamura et al., 2021). 

Isolation of Chemical Compounds of Endophytic Fungi 
The mycelium was removed from the endophytic 

fungal cultures after 8 weeks of culture, with the 
medium then filtered. The medium was extracted 3 
times with ethyl acetate (1:1), then evaporated under 
a vacuum to obtain a concentrated extract. The 
concentrated extracts (1.0 g) were separated via 
column chromatography on silica gel 60 (70-230 
mesh) in the stationary phase (1:30). The eluent had 
been previously determined via thin layer 
chromatography using silica gel 60 F254. The selected 
eluent, according to increasing polarity, was n-
hexane:EtOAc at a ratio of 10:0 to 0:10 (v/v). The 
eluates were collected and then combined into column 
fractions using thin layer chromatography. Each 
fraction was evaporated and purified using 
chromatographic techniques to obtain purified 
compound. The chemical structures of the compounds 
were determined via 1H-NMR, 13C-NMR, HMQC, and 
HMBC spectroscopy (Fadhillah et al., 2019). 

 
RESULTS AND DISCUSSION 

The  isolation of the  endophytic  fungi  from  the 
S. jambos branches yielded 4 isolates encoded as 
SJC1–4. Based on macroscopic (Figure 1, Table 1) 
and microscopic (Figure 1, Table 2) characterization, 
they fell under three different genera, namely 

Botryosphaeria,  Trichothecium, and Aspergillus. 
Isolate SJC3 had erect hyphae, septate, and black 
conidia on the tip. The inverted colonies were white, 
the phialides  were  scattered  around the vesicles 
and  twins,  and  the  conidia  were  rough and dark.  

SJC3 was then identified as A. niger (Walsh et al., 
2018). SJC4’s surface color was yellow-green with 
yellow spots, and the reverse color was brown. The 
hyphae had septa, and the conidia were long. 
Additionally, phialides uniserat and bisserat were 
formed in the vesicles, a trait identified in A. flavus. 

SJC2  was  characterized  by  septate hyphae and 
long conidiophore, and was unbranched. The 
conidia were two-celled and pear-shaped, with 
attachment points cut into “legs.” This feature 
indicated it was Trichothecium roseum. Lastly, SJC1 
was identified as purposive Botryosphaeria with 
Diplodia (Watanabe, 2010); B. mamane is bio-
synonymous with Cophinforma mamane (Phillips et al., 
2013) and morphologically anamorphic with 
Fusicoccum mamane (Crous et al., 2006; Mohali et al., 
2007). 

The antibacterial activity of the ethyl acetate 
extracts of SJC1–4 were tested by forming a clear area 
around the paper disk. The results showed that SJC1–
4 all exhibited antibacterial activity (Table 3). SJC1 
showed strong activity against Gram-positive bacteria 
and moderate activity against Gram-negative 
bacteria.  SJC2 had moderate activity against the four 
test bacteria (E. coli 53.6%, S. typhi 52%, S. aureus 
51.9%, B. subtilis 52%). Based on its characterization, 
SJC2 was identified as Trichothecium sp. Several 
Trichothecium sp species produce trichothecinol-A, 
which has antifungal, anticancer, and antimetastatic 

effects (Taware et al., 2014). The compounds 3-
hydroxyartemisinic acid, 3,15-dihydroxyartemisinic 
acid, and 3-Oxoartemisinic acid produced by the 
biotransformation of T. roseum’s artemisinic acid have 
antifungal properties as well (Singh et al., 2019). 
Additionally, it produces cuspidatol compounds 
belonging to the sesquiterpene group, trichomide 
cyclodepsopeptides which exhibit immunosuppressive 
activity (Zhou et al., 2018). However, T. roseum can 
cause crop damage to apples, melons, oranges, and 
other crops by secreting harmful mycotoxins (Zhang et 
al., 2020). 

  

 

Figure 1. Microscopic and macroscopic characterization 
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Table 1. Macroscopic characteristics of endophytic fungi isolated from jambu mawar branches 

Isolate Colony color 
Reverse colony 

color 
Texture Topography Pattern 

Radial 
line 

Concentric 
circle 

SJC1 Black  Black  cottony Umbonate Zonate - - 

SJC2 Grey Dark brown cottony Rugose Zonate √ √ 

SJC3 Grey and 
White 

White cottony Raised Radiated - √ 

SJC4 Golden yellow White Powdery Umbonate Spread - - 

Note: (-) = characteristic doesn’t appear; (√) = characteristic appear 
 

Table 2. Microscopic characteristics of endophytic fungi isolatied from jambu mawar branches 

Isolate 
Type of 
spore 

Shape of 
spore 

Hyphae Specific characteristic Genus 

SJC1 Conidia Globose Aerial Pycnidia are globose, black, no 
observed of conidiospores 

Botryosphaeria sp. 

SJC2 Conidia Globose Septate  Conidiosphores are long, 
unbranched. Conidia with two 
celled 

Trichothecium sp. 

SJC3 Conidia Globose Septate  Codiosphores long. Phialides 
radiate around entire vesicle 
and are bisertae. Conidia are 
dark 

Aspergillus sp. 

SJC4 Conidia  Globose  Septate Phialides are uniserate with 
club-shaped vesicle on surface. 
Conidia are oval 

Aspergilus sp. 

 

Table 3. Antibacterial activity of ethyl acetate extract of endophytic fungi SJC1 – SJC4 

Sample Genus/Species 
Antibacterial Activity (%) 

E. coli S. typhi S. aureus B. subtilis 

Tetracycline - 
21.3 ± 0.17 

100.0 

21.67 ± 
0.56 
100.0 

21.77 ± 
0.25 
100.0 

22.1 ± 
0.16 
100.0 

SJC1 
Botryosphaeria sp. 

14.57 ± 0.21 
68.9  ** 

15.13 ± 
0.17 

69.8** 

15.57 ± 
0.42 

71.5*** 

15.73 ± 
0.09 

71.2*** 
SJC2 Trichothecium sp. 

11.33 ± 0.74 
53.6** 

11.27 ± 
0.65 

52.0** 

11.30 ± 
0.16 

51.9** 

11.5 ± 
0.24 

52.0** 
SJC3 Aspergillus sp. 

11.97 ± 0.25 
56.6** 

11.17 ± 
0.21 

51.5** 

12.10 ± 
0.16 

55.6** 

11.23 ± 
0.17 

50.8** 
SJC4 Aspergilus sp. 

11.0 ± 0.22 
52.1** 

11.77 ± 
0.12 

54.3** 

11.17 ± 
0.21 

51.3** 

11.47 ± 
0.31 

51.9** 

 
SJC3 and SJC4 both demonstrated moderate 

activity against all four bacteria. Based on 
macroscopic and microscopic characterization, these 
isolates were identified as Aspergillus varieties. Some 
of Aspergillus species, such as A. flocculus contains 
diorcinol and 3-Hydroxymellein compounds inhibit the 
parasite Trypanosoma brucei brucei (Tawfike et al., 
2019). In turn, secondary metabolites of A. aculeatus 
are ergosterol peroxide, secalonic acid D and F, 
variecolin, variecolactone, and ergosterol, all of which 
have antimalarial (Yodsing et al., 2018). The bioactive 

compounds eicosane, eicosane 2-methyl, phenol, 
2,6-bis(1,1-dimethyl ethyl)-4-methyl, hexadecane 2, 
and 11-octadecenoic acid, the methyl ester produced 
by A. fumigatus, show antibacterial activity against S. 

aureus and E. coli (Octarya et al., 2021). Alkaloid 
compounds from the genus Aspergillus are generally 
antimicrobial, cytotoxic, and antioxidant as well 
(Youssef et al., 2021). Bioactive compounds 
1,2,3,4,6-Penta-trimethylsilyl glucopyranose, Fmoc-L-
3-(2-Naphthyl)-alanine, D-(-)-fructopyranose, pentakis 
(trimethylsilyl) ether, bis (2-ethylhexyl) phthalate, 
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trimethylsilyl ether-glucitol, octadecanamide, and N-
(2- methylpropyl)-N-nitroso, as produced by A. niger, 
are antioxidants that prevent genotoxicity (Abdel-
Wahhab et al., 2020). 

SJC1 had strong antibacterial activity against S. 

aureus (71.5%) and B. subtilis (71.2%) and moderate 
activity against E. coli (68.9%) and S. typhi (69.8%). 
SJC1 was also selected for molecular identification. Its 
evolutionary history was derived using the Neighbor-
Joining method (Saitou & Nei, 1987). The percentage 
of replicate trees (1000 replicates), in which related 
taxa are clustered together in a bootstrap test, is 
given next to the branches (Felsenstein, 1985). Each 
tree is drawn to scale, and the units of branch length 
are the same as the evolutionary distances used to 
derive the phylogenetic tree. Evolutionary distances 
were calculated using the number-of-difference 
method (Nei & Kumar, 2000) and measured in the 
number of base differences per sequence. The 
analysis included 20 nucleotide sequences. All 
positions with blank and missing information were 
removed. The final dataset contained a total of 455 
locations and underwent evolutionary analysis in 
MEGA11 (Tamura et al., 2021). Based on PCR 
amplification, the result was 539bp, percentage 
identity > 97.5%, similar with KF531822, then SJC1 is 
identified as B. mamane (Figure 2).  

It is known that Botryosphaeria sp. contains phenyl 
derivatives (Ju et al., 2016) and botryoisocoumarin-A 
inhibitors COX-2 (Ju et al., 2015). B. dothidea 
contains pycnophorin which has antibacterial activity 
against B. subtilis and S. aureus; compound 
stemphyperylenol, which exhibits antifungal activity 
against Alternaria solani; and the antioxidant 

compounds altenusin and djalonensone (Xiao et al., 
2014). Druzian et al. (2020) and Valente et al. (2018) 
reported that B. dothidea contains antioxidants. B. 

mamane also contains sesquiterpen (Oliveira et al., 
2015), thiodiketopiperazines (botryosulfuranols A-C) 
(Barakat et al., 2019), botryomaman, 2,4-dimethoxy-
6-pentylphenol, (R)-(-)-mellein, primin, cis-4-
hydroxymellein, trans-4-hydroxymellein and 4,5-
dihydroxy-2-hexenoic acid which show antibacterial 
properties against S. aureus (Pongcharoen et al., 
2007). B. fabicerciana contains mellein and b-
orcinaldehyde compounds, which are useful against B. 

cereus, S. aureus, B. subtilis bacteria and have 
antioxidants properties (Silva et al., 2021). Isocumarin 
and tryptamin are antifungals produced by B. ramose 
(Hu et al., 2020; Wu et al., 2019).  

Pure compound isolation (1.0 g) was performed to 
determine the active ingredient of the endophytic 
fungus isolate with the strongest antibacterial activity, 
which in this case was SJC1. The 1H-NMR spectrum of 
compound 1 (Figure 3) showed three singlet signals, 

namely one vinyl proton signal at H 5.92 ppm (1H, s) 
and two methyl proton signals at H 2.26 (3H, s) and 
2.66 ppm (3H, s). Also according to this spectrum, 
compound 1 was not an aromatic compound. The 
13C-NMR spectrum showed another eight signals: two 

methyl carbon signals at C 20.8 and 30.1 ppm; one 

methane sp2 carbon signal at C 101.5; and five sp2 
quaternary carbons. There were also three sp2 

quaternary carbon compounds, C 169.1, 181.2, and 
205.3 ppm, in a low-field chemical shift, indicating the 
presence of cyclic ester carbonic carbon and ketone 
carbonyl. 

 

 
Figure 2. Phylogenetic tree of SJC1 
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Figure 3. The 1H-NMR (A) and 13C-NMR (B) spectra of compound 1 (1H-500 MHz; 13C-125 MHz in CDCl3 

 

Figure 4. The HMQC spectra of compound 1 
 

Figure 5. The HMBC spectra of compound 1 
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Table 4. The NMR data of compound 1, recorded at 1H-500 MHz; 13C-125 MHz in CDCl3 

No. C C ppm Type of C H

  ppm (H. multiplicity. J (Hz)) HMBC 

2 169.1 C   
3 161.3 C   

4 101.5 CH 5.92 (1H, s) 
169.1; 181.2; 20.8; 

100.0 
5 100.0 C   
6 181.2 C   
7 205.3 C   
8 30.1 CH3 2.66 (3H, s) 205.3; 100.0 
9 20.8 CH3 2.26 (3H, s) 101.5; 169.1 

 
 
 
 
 

 
 
 
 
 
 

Figure 6. The structure of compound 1 as 5-acetyl-6-hydroxy-3-methyl-2H-pyran-2-one 

 
Table 5. Antibacterial activity of pure compound 

Sample Concentration (ppm) 
Diameter of inhibitor zone (mm) 

S. typhi E. coli B. subtilis S. aureus 

Compound 1 500 7.25 7.30 7.05 7.05 

 250 7.00 6.65 6.35 6.28 

 125 6.68 
- - - 

 62.5 6.43 
- - - 

 31.25 6.20 - - - 

 15.625 - - - - 

 
The HMBC spectrum of compound 1 (Figure 5, 

Table 4) showed a 1H-13C three-bond correlation 

between two or three methyl proton bonds at H 2.26 
ppm, carbonyl ester carbon, and carbon methine sp2. 
The proton methine vinyl sp2 5.92 ppm was correlated 
with three bonds to the carbonyl ester (169.1 ppm) 
and carbondioxy (181.2 ppm) in the alkyl ester; methyl 
carbon (20.8 ppm); and quaternary carbon sp2 
through two bonds (100.0 ppm). Furthermore, there 
was a triple bond correlation between methyl proton 

(H 2.66 ppm) and both ketone carbonyl carbon 
(205.3 ppm) and quaternary carbon sp2 (100.0 ppm). 
Based on the spectroscopic 1H-NMR, 13C-NMR, 
HMQC, and HMBC data, compound 1 had a cyclic 
lactone or pyran ring attached to methyl, hydroxyl, 
and acetyl groups. The structure of the compound was 
thus identified as 5-acetyl-6-hydroxy-3-methyl-2H-
pyran-2-one (Figure 6). 

The antibacterial activity of pure compound was 
determined using Kirby-Bauer’s disc paper diffusion 
method at concentrations of 500, 250, 125, 62.25, 

31.25 and 15.625 ppm. The test bacteria were again 
E. coli, S. typhi, B. subtilis, and S. aureus. The 
antibacterial activity test also determined the minimum 
inhibitory concentration (MIC) of compound (Table 5). 
MIC is the lowest concentration of an antimicrobial 
that will inhibit the growth of microorganisms after the 
incubation period (Andrews, 2001). The MIC 
parameter value uses a breakpoint based on a 
modification from EUCAST (1998) with the categories 

of susceptible  ( 62.5), resistant ( > 62.5) ppm, and 
area of technical uncertainty (ATU). The MIC value of 
compound 1 was at a concentration of 31.25 ppm for 
S. typhi and 250 ppm for all other bacteria. This 
means that S. typhi is more susceptible and other three 
bacteria is more resistant to compound 1.  

Based on spectroscopic 1H-NMR, 13C-NMR, 
HMQC, and HMBC data, compound 1 had a cyclic 
lactone or pyran ring attached to methyl, hydroxyl, 
and acetyl groups. The structure of the compound was 
then identified as 5-acetyl-6-hydroxy-3-methyl-2H-
pyran-2-one (Figure 6), confirming it as a lactone. 
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Lactone compounds are widely distributed in nature as 
various biologically active substances and metabolic 
intermediates. Lactones are cyclic compounds that 
have intramolecular ester bonds (Kataoka et al., 
2007). Compounds in the lactone group are known to 
exhibit antibacterial activity (Sartori et al., 2021). 
Accordingly, the lactone penicilactones A compound 
produced by Penicillium sp. showed antibacterial 
activity against S. aureus (Bai et al., 2019). However, 
lactone compounds’ antibacterial activity depends on 
if the structure contains substituent fluorine and the 
length of the bacterial lipopolysaccharide (Kowalczyk 
et al., 2021). As such, unsaturated and hydroxy 
lactone compounds have antibacterial activity against 

S. aureus (Wińska et al., 2018). -lactone compounds 
also show antibacterial activity (Mazur & Maslowiec, 
2022). From the results of this study, compound 1 can 
be used as a drug candidate in the future. 
 
CONCLUSSIONS 

This study provides important knowledge about 
endophytic fungi derived from the plant S. jambos and 
their secondary metabolites as promising sources of 
alternative medicine. Four endophytic fungi were 
isolated from stem branches of S. jambos, namely 
Botryosphaeria, Trichothecium, and two Aspergillus 

species. Antibacterial tests showed that the four 
species exhibited antibacterial activity, with the 
strongest shown by B. mamane. B. mamane was found 
to contain 5-acetyl-6-hydroxy-3-methyl-2H-pyran-2-
one, which is show antibacterial activity. This study 
therefore plays an important role in future 
examinations of herbal antibacterial medicines, with 
further clinical trials already underway. 
 
ACKNOWLEDGEMENTS 

The authors would like to thanks to the DRPM 
Kemenristek Republik Indonesia, which provided 
research funding through Hibah Disertasi Doktor 
2022, contract no. 057/E5/PG.02.00.PT/2022 and 
derivative contract number: 0064.02/UN9.3.1/PL/ 
2022. 
 
REFERENCES 
Abdel-Wahhab, M. A., El-Nekeety, A. A., Hathout, A. 

S., Salman, A. S., Abdel-Aziem, S. H., Sabry, B. 
A., Hassan, N. S., Abdel-Aziz, M. S., Aly, S. E., 
& Jaswir, I. (2020). Bioactive compounds from 
Aspergillus niger extract enhance the 
antioxidant activity and prevent the genotoxicity 
in aflatoxin B1-treated rats. Toxicon, 
181(March), 57–68. https://doi.org/10.1016/ 
j.toxicon.2020.04.103 

Aini, K., Elfita, Widjajanti, H., & Setiawan, A. (2022). 
Diversity and antibacterial activity of endophytic 
fungi isolated from the medicinal plant of 
Syzygium jambos. Biodiversitas Journal of 

Biological Diversity, 23(6), 2981–2989. 
https://doi.org/10.13057/biodiv/d230625 

Aini, K., Elfita, Widjajanti, H., Setiawan, A., & 
Kurniawati, A. R. (2022). Antibacterial activity of 
endophytic fungi isolated from the stem bark of 
jambu mawar (Syzygium jambos). Biodiversitas, 
23(1), 521–532. https://doi.org/10.13057/ 
biodiv/d230156 

Andrews, J. M. (2001). Determination of minimum 
inhibitory concentrations. Journal of 

Antimicrobial Chemotherapy, 48(1), 5–16. 
Bai, M., Huang, G. L., Mei, R. Q., Wang, B., Luo, Y. 

P., Nong, X. H., Chen, G. Y., & Zheng, C. J. 
(2019). Bioactive lactones from the mangrove-
derived fungus Penicillium sp. TGM112. Marine 

Drugs, 17(8), 1–7. https://doi.org/10.3390/ 
md17080433 

Barakat, F., Vansteelandt, M., Triastuti, A., Jargeat, P., 
Jacquemin, D., Graton, J., Mejia, K., 
Cabanillas, B., Vendier, L., Stigliani, J. L., 
Haddad, M., & Fabre, N. (2019). 
Thiodiketopiperazines with two spirocyclic 
centers extracted from Botryosphaeria mamane, 
an endophytic fungus isolated from Bixa 

orellana L. Phytochemistry, 158, 142–148. 
https://doi.org/10.1016/j.phytochem.2018.11
.007 

Crous, P. W., Slippers, B., Wingfield, M. J., Rheeder, 
J., Marasas, W. F. O., Philips, A. J. L., Alves, A., 
Burgess, T., Barber, P., & Groenewald, J. Z. 
(2006). Phylogenetic lineages in the 
Botryosphaeriaceae. Studies in Mycology, 55, 
235–253. https://doi.org/10.3114/sim.55.1. 
235 

Deshmukh, S. K., Verekar, S. A., & Bhave, S. V. (2015). 
Endophytic fungi: A reservoir of antibacterials. 
Frontiers in Microbiology, 5, 1–44. 
https://doi.org/10.3389/fmicb.2014.00715 

Devi, R., Kaur, T., Guleria, G., Rana, K. L., Kour, D., 
Yadav, N., Yadav, A. N., & Saxena, A. K. 
(2020). Fungal secondary metabolites and their 
biotechnological applications for human 
health. In New and Future Developments in 

Microbial Biotechnology and Bioengineering (bll 
147–161). Elsevier Inc. https://doi.org/ 
10.1016/b978-0-12-820528-0.00010-7 

Druzian, S. P., Pinheiro, L. N., Susin, N. M. B., Dal Prá, 
V., Mazutti, M. A., Kuhn, R. C., & Terra, L. de 
M. (2020). Production of metabolites with 
antioxidant activity by Botryosphaeria dothidea 
in submerged fermentation. Bioprocess and 

Biosystems Engineering, 43(1), 13–20. 
https://doi.org/10.1007/s00449-019-02200-y 

EUCAST Devinitive Document. (1998). Methods for the 
determination of susceptibility of bacteria to 
antimicrobial agents. Terminology. Clinical 

Microbiol. Infect, 4(5), 291–296. 
https://doi.org/10.1111/ j.1469-0691.1998. 
tb00061.x 

Fadhillah, Elfita, Muharni, Yohandini, H., & 
Widjajanti, H. (2019). Chemical compound 



Bioactivity of Endophytic Fungi Isolated from Branch of Jambu Mawar Kurratul ‘Aini, et al. 

67 

isolated from antioxidant active extract of 
endophytic fungus Cladosporium tenuissimum 
in Swietenia mahagoni leaf stalks. Biodiversitas, 
20(9), 2645–2650. https://doi.org/10.13057/ 
biodiv/d200929 

Fathima, S. B. N., Pandian, R., & Perumal, P. V. 
(2017). Antimicrobial activity of methanol and 
ethyl acetate extracts of three medicinal plants. 
International Journal of Advances in Science 

Engineering and Technology, 5(1), 16–22. 
Felsenstein, J. (1985). Confidence limits on 

phylogenies: An approach using the bootstrap. 
Evolution, 39(4), 783–791. 

Gagana, S. L., & Shivanna, M. B. (2020). Diversity and 
antibacterial activity of endophytic fungi in 
Memecylon umbellatum Burm. F. a medicinal 
plant in the Western Ghats of Karnataka, India. 
Indian Journal of Ecology, 47(1), 171–180. 

Gustianingtyas, M., Herlinda, S., Suwandi, Suparman, 
Hamidson, H., Hasbi, Setiawan, A., Verawaty, 
M., Elfita, & Arsi. (2020). Toxicity of 
entomopathogenic fungal culture filtrate of 
lowland and highland soil of South Sumatra 
(Indonesia) against Spodoptera litura larvae. 
Biodiversitas, 21(5), 1839–1849. 
https://doi.org/10.13057/biodiv/d210510 

Habisukan, U. H., Elfita, Widjajanti, H., Setiawan, A., 
& Kurniawati, A. R. (2021). Diversity of 
endophytic fungi in Syzygium aqueum. 
Biodiversitas, 22(3), 1129–1137. 
https://doi.org/10.13057/biodiv/d220307 

Hapida, Y., Elfita, Widjajanti, H., & Salni. (2022). 
Tritirachium oryzae and other endophytic 
mediated jambu bol (Syzygium malaccense) are 
potential as an antioxidant. Science and 

Technology Indonesia, 7(2), 220–227. 
https://doi.org/10.26554/sti.2022.7.2. 220-
227 

Hu, Z., Wu, Z., Su, Q., Li, M., Wu, S., Meng, R., Ding, 
W., & Li, C. (2020). Metabolites with 
phytopathogenic fungi inhibitory activities from 
the mangrove endophytic fungus 
Botryosphaeria ramose. Bioorganic Chemistry, 
104, 1–8. https://doi.org/10.1016/j.bioorg. 
2020.104300 

Ju, Z., Lin, X., Lu, X., Tu, Z., Wang, J., Kaliyaperumal, 
K., Liu, J., Tian, Y., Xu, S., & Liu, Y. (2015). 
Botryoisocoumarin A, a new COX-2 inhibitor 
from the mangrove Kandelia candel endophytic 
fungus Botryosphaeria sp. KcF6. The Journal of 

Antibiotics, 68(10), 653–656. 
https://doi.org/10.1038/ja.2015.46 

Ju, Z., Qin, X., Lin, X., Wang, J., Kaliyaperumal, K., 
Tian, Y., Liu, J., Liu, F., Tu, Z., Xu, S., & Liu, Y. 
(2016). New phenyl derivatives from 
endophytic fungus Botryosphaeria sp. SCSIO 
KcF6 derived of mangrove plant Kandelia 

candel. Natural Product Research, 30(2), 192–
198. https://doi.org/10.1080/14786419. 

2015.1050670 
Kataoka, M., Honda, K., Sakamoto, K., & Shimizu, S. 

(2007). Microbial enzymes involved in lactone 
compound metabolism and their 
biotechnological applications. Applied 

Microbiology and Biotechnology, 75(2), 257–
266. https://doi.org/10.1007/S00253-007-
0896-X 

Kowalczyk, P., Gawdzik, B., Trzepizur, D., Szymczak, 
M., Skiba, G., Raj, S., Kramkowski, K., Lizut, R., 
& Ostaszewski, R. (2021). δ-Lactones—A new 
class of compounds that are toxic to E. coli K12 
and R2–R4 strains. Materials, 14(11). 
https://doi.org/10.3390/MA14112956 

Lim, T. K. (2012). Syzygium jambos. In Edible 

medicinal and non medicinal plants (bll 760–
766). Springer Netherlands. https://doi.org/ 
10.1007/978-94-007-2534-8_101 

Mancuso, G., Midiri, A., Gerace, E., & Biondo, C. 
(2021). Bacterial antibiotic resistance: The most 
critical pathogens. Pathogens, 10(10), 1–14. 
https://doi.org/10.3390/pathogens10101310 

Manias, D., Verma, A., & Soni, D. K. (2020). Isolation 
and characterization of endophytes: 
Biochemical and molecular approach. In 
Microbial endophytes. Elsevier Inc. 
https://doi.org/10.1016/b978-0-12-818734-
0.00001-2 

Mazur, M., & Maslowiec, D. (2022). Antimicrobial 
activity of lactones. Antibiotics, 11(10), 1–27. 

Mohali, S. R., Slippers, B., & Wingfield, M. J. (2007). 
Identification of Botryosphaeriaceae from 
eucalyptus, acacia and pinus in Venezuela. 
Fungal Diversity, 25, 103–125. 

Nagarajan, D. (2019). In vitro antioxidant potential of 
endophytic fungi isolated from Enicostemma 

axillare (Lam.) Raynal. and Ormocarpum 

cochinchinense (Lour.) Merr. Journal of 

Pharmacognosy and Phytochemistry, 8(1), 
1356–1363. 

Nei, M., & Kumar, S. (2000). Molecular evolution and 

phylogenetics. Oxford University Press, Inc. 
https://doi.org/10.1002/wilm.10463 

Octarya, Z., Novianty, R., Suraya, N., & Saryono. 
(2021). Antimicrobial activity and GC-MS 
analysis of bioactive constituents of Aspergillus 

fumigatus 269 isolated from Sungai Pinang hot 
spring, Riau, Indonesia. Biodiversitas, 22(4), 
1839–1845. https://doi.org/10.13057/ 
biodiv/d220429 

Oliveira, F. C., Barbosa, F. G., Mafezoli, J., Oliveira, 
M. C. F., Camelo, A. L. M., Longhinotti, E., 
Lima, A. C. A., Câmara, M. P. S., Gonçalves, F. 
J. T., & Freire, F. C. O. (2015). Volatile organic 
compounds from filamentous fungi: A 
chemotaxonomic tool of the 
Botryosphaeriaceae family. Journal of the 

Brazilian Chemical Society, 26(11), 2189–
2194. https://doi.org/10.5935/0103-5053. 



Molekul, Vol. 18. No. 1, March 2023: 59 – 69 

68 

20150204 
Pansanit, A., & Pripdeevech, P. (2018). Antibacterial 

secondary metabolites from an endophytic 
fungus, Arthrinium sp. MFLUCC16-1053 
isolated from Zingiber cassumunar. Mycology, 
9(4), 264–272. https://doi.org/ 
10.1080/21501203.2018.1481154 

Phillips, A. J. L., Alves, A., Abdollahzadeh, J., Slippers, 
B., Wingfield, M. J., Groenewald, J. Z., & 
Crous, P. W. (2013). The Botryosphaeriaceae: 
Genera and species known from culture. 
Studies in Mycology, 76, 51–167. 
https://doi.org/10.3114/sim0021 

Pongcharoen, W., Rukachaisirikul, V., Phongpaichit, 
S., & Sakayaroj, J. (2007). A new 
dihydrobenzofuran derivative from the 
endophytic fungus Botryosphaeria mamane 
PSU-M76. Chemical and Pharmaceutical 

Bulletin, 55(9), 1404–1405. 
https://doi.org/10.1248/cpb.55.1404 

Roux, J., Nkuekam, G. K., Marincowitz, S., van der 
Merwe, N. A., Uchida, J., Wingfield, M. J., & 
Chen, S. F. (2020). Cryphonectriaceae 
associated with rust-infected Syzygium jambos 
in Hawaii. MycoKeys, 76, 49–79. 
https://doi.org/10.3897/MYCOKEYS.76.58406 

Saitou, N., & Nei, M. (1987). The neighbor-joining 
method: A new method for reconstructing 
phylogenetic trees. Molecular biology and 

evolution, 4(4), 406–425. https://doi.org/ 
10.1093/oxfordjournals.molbev.a040454 

Sartori, S. K., Diaz, M. A. N., & Diaz-Muñoz, G. 
(2021). Lactones: Classification, synthesis, 
biological activities, and industrial applications. 
Tetrahedron, 84, 1–39. https://doi.org/ 
10.1016/j.tet.2021.132001 

Sharma, R., Kishore, N., Hussein, A., & Lall, N. 
(2013). Antibacterial and anti-inflammatory 
effects of Syzygium jambos L. (Alston) and 
isolated compounds on Acne vulgaris. BMC 

Complementary and Alternative Medicine, 
13(292), 1–10. https://doi.org/10.1186/ 
1472-6882-13-292 

Shi, Y., Zhang, X., & Lou, K. (2013).  Isolation, 
characterization, and insecticidal activity of an 
endophyte of drunken horse grass, 
Achnatherum inebrians . Journal of Insect 

Science, 13(151), 1–12. https://doi.org/ 
10.1673/031.013.15101 

Silva, A. A. da, Polonio, J. C., Bulla, A. M., Polli, A. D., 
Castro, J. C., Soares, L. C., Oliveira-Junior, V. 
A. de, Vicentini, V. E. P., Oliveira, A. J. B. de, 
Gonçalves, J. E., Gonçalves, R. A. C., Azevedo, 
J. L., Abreu-Filho, B. A. de, & Pamphile, J. A. 
(2021). Antimicrobial and antioxidant activities 
of secondary metabolites from endophytic 
fungus Botryosphaeria fabicerciana (MGN23-
3) associated to Morus nigra L. Natural Product 

Research, 0(0), 1–5. https://doi.org/ 10.1080/ 

14786419.2021.1947272 
Singh, P., Kapkoti, D. S., Singh, N., Tewari, R., Saikia, 

D., Rout, P. K., Pandey, R., & Bhakuni, R. S. 
(2019). Biotransformation of artemisinic acid by 
the fungus Trichothecium roseum and anti-
candidal activity of its metabolites. Biocatalysis 

and Biotransformation, 37(4), 304–309. 
https://doi.org/10.1080/10242422.2018.155
2265 

Singha, I. M., Kakoty, Y., Unni, B. G., Das, J., & Kalita, 
M. C. (2016). Identification and 
characterization of Fusarium sp. using ITS and 
RAPD causing Fusarium wilt of tomato isolated 
from Assam, North East India. Journal of 

Genetic Engineering and Biotechnology, 14(1), 
99–105. 
https://doi.org/10.1016/j.jgeb.2016.07.001 

Slama, H. Ben, Bouket, A. C., Alenezi, F. N., 
Pourhassan, Z., Golińska, P., Oszako, T., & 
Belbahri, L. (2021). Potentials of endophytic 
fungi in the biosynthesis of versatile secondary 
metabolites and enzymes. Forests, 12(12), 1–
13. https://doi.org/10.3390/f12121784 

Syarifah, Elfita, Widjajanti, H., Setiawan, A., & 
Kurniawati, A. R. (2021). Diversity of endophytic 
fungi from the root bark of Syzygium 

zeylanicum, and the antibacterial activity of 
fungal extracts, and secondary metabolite. 
Biodiversitas, 22(10), 4572–4582. 
https://doi.org/10.13057/biodiv/d221051 

Tamura, K., Stecher, G., & Kumar, S. (2021). 
MEGA11: Molecular evolutionary genetics 
analysis version 11. Molecular Biology and 

Evolution, 38(7), 3022–3027. https://doi.org/ 
10.1093/molbev/msab120 

Taware, R., Abnave, P., Patil, D., Rajamohananan, P. 
R., Raja, R., Soundararajan, G., Kundu, G. C., 
& Ahmad, A. (2014). Isolation, purification and 
characterization of trichothecinol-A produced 
by endophytic fungus Trichothecium sp. and its 
antifungal, anticancer and antimetastatic 
activities. Sustainable Chemical Processes, 2(8), 
1–9. https://doi.org/10.1186/2043-7129-2-8 

Tawfike, A. F., Romli, M., Clements, C., Abbott, G., 
Young, L., Schumacher, M., Diederich, M., 
Farag, M., & Edrada-Ebel, R. A. (2019). 
Isolation of anticancer and anti-trypanosome 
secondary metabolites from the endophytic 
fungus Aspergillus flocculus via bioactivity 
guided isolation and MS based metabolomics. 
Journal of Chromatography B, 1106–
1107(October 2018), 71–83. https://doi.org/ 
10.1016/j.jchromb.2018.12.032 

Tiwari, P., & Bae, H. (2022). Endophytic fungi: key 
insights, emerging prospects, and challenges in 
natural product drug discovery. 
Microorganisms, 10(2), 1–34. https://doi.org/ 
10.3390/microorganisms10020360 

Valente, I. de L., Confortin, T. C., Luft, L., Ugalde, G. 



Bioactivity of Endophytic Fungi Isolated from Branch of Jambu Mawar Kurratul ‘Aini, et al. 

69 

A., Zabot, G. L., Mazutti, M. A., & Terra, L. de 
M. (2018). Extraction of bioactive compounds 
from Botryosphaeria dothidea using 
supercritical carbon dioxide and compressed 
liquefied petroleum gas. Journal of Supercritical 

Fluids, 136, 52–59. https://doi.org/10.1016/ 
j.supflu.2018.02.013 

Walsh, T. H., Hayden, R. T., & Larone, D. H. (2018). 
Larone’s medically important fungi: A guide to 

idetification (6th Edition). ASM Press, 
Washington, DC. https://doi.org/10.1128/97 
81555819880 Printed 

Wamba, B. E. N., Nayim, P., Mbaveng, A. T., 
Voukeng, I. K., Dzotam, J. K., Ngalani, O. J. T., 
& Kuete, V. (2018). Syzygium jambos displayed 
antibacterial and antibiotic-modulating 
activities against resistant phenotypes. 
Evidence-based Complementary and Alternative 

Medicine, 2018. https://doi.org/10.1155/ 
2018/5124735 

Watanabe, T. (2010). Pictorial atlas of soil and seed 

fungi: Morfologies of cultural fungi and key to 

species (3th Edition). CRC Press: Taylor & 
Francis Group. https://doi.org/10.1201/ 
ebk1439804193 

Wawrosch, C., & Zotchev, S. B. (2021). Production of 
bioactive plant secondary metabolites through 
in vitro technologies—status and outlook. 
Applied Microbiology and Biotechnology, 
105(18), 6649–6668. https://doi.org/ 
10.1007/s00253-021-11539-w 

Wińska, K., Grabarczyk, M., Mączka, W., Żarowska, 
B., Maciejewska, G., & Anioł, M. (2018). 
Antimicrobial activity of new bicyclic lactones 
with three or four methyl groups obtained both 
synthetically and biosynthetically. Journal of 

Saudi Chemical Society, 22(3), 363–371. 
https://doi.org/10.1016/J.JSCS.2016.04.004 

Wu, Z., Chen, J., Zhang, X., Chen, Z., Li, T., She, Z., 

Ding, W., & Li, C. (2019). Four new 
isocoumarins and a new natural tryptamine 
with antifungal activities from a mangrove 
endophytic fungus Botryosphaeria ramosa L29. 
Marine Drugs, 17(88), 1–9. https://doi.org/ 
10.3390/md17020088 

Xiao, J., Zhang, Q., Gao, Y. Q., Tang, J. J., Zhang, A. 
L., & Gao, J. M. (2014). Secondary metabolites 
from the endophytic Botryosphaeria dothidea of 
Melia azedarach and their antifungal, 
antibacterial, antioxidant, and cytotoxic 
activities. Journal of Agricultural and Food 

Chemistry, 62(16), 3584–3590. 
https://doi.org/10.1021/jf500054f 

Yodsing, N., Lekphrom, R., Sangsopha, W., Aimi, T., 
& Boonlue, S. (2018). Secondary metabolites 
and their biological activity from Aspergillus 

aculeatus KKU-CT2. Current Microbiology, 
75(5), 513–518. https://doi.org/10.1007/ 
s00284-017-1411-y 

Youssef, F. S., Alshammari, E., & Ashour, M. L. (2021). 
Bioactive alkaloids from genus Aspergillus: 
Mechanistic interpretation of their antimicrobial 
and potential SARS-CoV-2 inhibitory activity 
using molecular modelling. International 

Journal of Molecular Sciences, 22(4), 1–23. 
https://doi.org/10.3390/ijms22041866 

Zhang, Z., Zhang, W., Bi, Y., Han, Y., Zong, Y., & 
Prusky, D. (2020). Cuminal inhibits 
Trichothecium roseum growth by triggering cell 
starvation: Transcriptome and proteome 
analysis. Microorganisms, 8(256), 1–33. 
https://doi.org/10.3390/microorganisms8020
256 

Zhou, Y. M., Ju, G. L., Xiao, L., Zhang, X. F., & Du, F. 
Y. (2018). Cyclodepsipeptides and 
sesquiterpenes from marine-derived fungus 
Trichothecium roseum and their biological 
functions. Marine Drugs, 16(12), 1–12. 
https://doi.org/10.3390/md16120519 

 



Guide for
Authors

View
Articles

Submit
your
paper

Editorial
Board

Focus and
Scope

Publication
Ethics

Peer Review
Process

Plagiarism
Policy

Indexing and
Abstracting:

HOME  ABOUT  LOGIN  SEARCH  CURRENT  ARCHIVES

Home > Molekul

Molekul

MOLEKUL is migrating to a new website.
For articles published in 2022 and forward,

please submit on our new website at
http://jos.unsoed.ac.id/index.php/jm/index

Metrics
 

 2019 2020 2021

Scopus CiteScore  0.1 0.3 0.7

Copernicus ICV 99.19 100  

Google Scholar h-index 10 12 13 

Acceptance rate  72% 46% 40% 

 

ISSN: 1907-9761 (print) , 2503-0310 (electronic)

MOLEKUL is a scientific journal in chemistry, focus on the
regional resources, environment or natural products of
Indonesia and nearby tropical country.

The scope of this journal including :

Theoretical chemistry and environmental chemistry study
Material synthesis for energy and environmental
Isolation, purification and modification of biomolecules,
including their applications

https://ojs.jmolekul.com/ojs/index.php/jm/about/editorialTeam
https://ojs.jmolekul.com/ojs/index.php/jm/about/editorialPolicies#focusAndScope
https://ojs.jmolekul.com/ojs/index.php/jm/pages/view/pe
https://ojs.jmolekul.com/ojs/index.php/jm/pages/view/prp
https://ojs.jmolekul.com/ojs/index.php/jm/about/editorialPolicies#custom-0
https://www.scimagojr.com/journalsearch.php?q=21100926576&tip=sid&exact=no
https://www.scopus.com/sourceid/21100926576
https://ojs.jmolekul.com/ojs/index.php/jm/index
https://ojs.jmolekul.com/ojs/index.php/jm/about
https://ojs.jmolekul.com/ojs/index.php/jm/login
https://ojs.jmolekul.com/ojs/index.php/jm/search
https://ojs.jmolekul.com/ojs/index.php/jm/issue/current
https://ojs.jmolekul.com/ojs/index.php/jm/issue/archive
https://ojs.jmolekul.com/ojs/index.php/jm/index
https://ojs.jmolekul.com/ojs/index.php/jm
http://jos.unsoed.ac.id/index.php/jm/index


 

 

Detail Statistic

Dokumen
Akreditasi

Sertifikat
Akreditasi
2015
SK Akreditasi
2018
SK Akreditasi
2020
Sertifikat
Akreditasi
2020

 

 

USER

Username

Password

 Remember me

Fabrication, development and validation of analytical
methods

MOLEKUL is published by the Department of Chemistry,
Faculty of Mathematics and Natural Sciences, Jenderal
Soedirman University, Indonesia. Previously, the Molekul
published 2 issues per year, on May and November. Since
2020, Molekul publishes 3 issues per year, on March, July, and
November.

History

Molekul has been established since 2006 with volume 1 no 1
(November 2006). The name of the birth of certificate from
the Universitas Jenderal Soedirman was "Jurnal Ilmiah Kimia
"Molekul". Jurnal Ilmiah Kimia mean Scientific Journal in
Chemistry. The journal name in the quotes was Molekul.
Furthermore, the journal cover used the name MOLEKUL and a
small Jurnal Ilmiah Kimia. The running journal name in all
articles is Molekul. Print ISSN name was Molekul, electronic
ISSN was Molekul: Jurnal Ilmiah Kimia. The name of the
journal in the National Accreditation certificate was Jurnal
Ilmiah Kimia Molekul. The final name of the journal should be
only Molekul.

Molekul

Jurnal Ilmiah Kimia
Department of
Chemistry, Faculty of
Mathematics and
Natural Sciences,
Universitas Jenderal
Soedirman,
Purwokerto, Indonesia

This work is licensed
under a Creative

Commons Attribution
4.0 International

License.

https://journals.indexcopernicus.com/search/journal/issue?issueId=195181&journalId=49132
https://doaj.org/toc/1907-9761
http://cassi.cas.org/publication.jsp?P=LglBQf5Q2NQyz133K_ll3zLPXfcr-WXfbIgDqb-FrXVtjXovRF6YRjLPXfcr-WXfimSBIkq8XcUjhmk0WtYxmzLPXfcr-WXfSvWgBSHsyEpOd_511DJDLg
https://scholar.google.co.id/citations?user=Xz4_sLkAAAAJ&hl=en
https://search.crossref.org/?q=2503-0310
http://sinta2.ristekdikti.go.id/journals/detail?id=828
https://www.statcounter.com/
https://statcounter.com/p11163505/?guest=1
https://info.flagcounter.com/WKWl
https://drive.google.com/file/d/0B1YJrxp2cKItSUdMRUJITDlfVFU/view?usp=sharing
https://drive.google.com/file/d/19FlXirskhNTtQ1nYyFtffT3ArepjFMDL/view?usp=sharing
https://drive.google.com/file/d/1XAIGzjWfPafGAEkr0OGRZdtyV1qtNOjn/view?usp=sharing
https://drive.google.com/file/d/10EAZdFaalQ-VttXTErP9MbEv85WUQ0tK/view?usp=sharing
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


   

 Search

ANNOUNCEMENTS CURRENT ARCHIVES ABOUT 

 Register Login

HOME Editorial Team

Editor-in-Chief

Dr. Amin Fatoni, Department of Chemistry, Faculty of Mathematics and Natural Sciences,
Universitas Jenderal Soedirman, Purwokerto, Indonesia, Indonesia

Managing Editor

Ely Setiawan, Department of Chemistry, Faculty of Mathematics and Natural Sciences,

Universitas Jenderal Soedirman, Purwokerto, Indonesia

Editorial Board

Prof. Shin-ichiro Suye, Department of Applied Chemistry and Biotechnology, University of
Fukui, Fukui, Japan
Prof. Dr. Wan Aini Wan Ibrahim, Universiti Teknologi Malaysia, Malaysia
Prof. Pierre Doumenq, Aix Marseille University, France.
Prof. Mohammed M. Rahman, King Abdulaziz University, Saudi Arabia
Prof. Dr. Kristian H Sugijarto, Department of Chemistry, Faculty of Mathematics and Natural
Sciences, Yogyakarta State University, Indonesia
Prof. Dr. drh. Maria Bintang, Department of Biochemistry, Faculty of Mathematics and Natural
Sciences, Institut Pertanian Bogor,, Indonesia
Prof. Dr. Hassan Y Aboul-Enein, National Research Centre, Cairo, Egypt
Prof. Dr. Hadi Nur, Centre for Sustainable Nanomaterials, Ibnu Sina Institute for Scientific and
Industrial, Universiti Teknologi Malaysia, Malaysia
Dr. Arief Cahyo Wibowo, King Fahd University of Petroleum & Minerals, Saudi Arabia
Dr. Adi Darmawan, Chemistry Department, Faculty of Sciences and Mathematics, Diponegoro
University Jl. Prof. Soedarto, SH., Tembalang, Semarang, Indonesia
Assist. Prof. Dr. Apon Numnuam, Department of Chemistry, Faculty of Science, Prince of
Songkla University, Hat Yai, Thailand.

/

http://jos.unsoed.ac.id/index.php/jm/index
http://jos.unsoed.ac.id/index.php/jm/announcement
http://jos.unsoed.ac.id/index.php/jm/issue/current
http://jos.unsoed.ac.id/index.php/jm/issue/archive
http://jos.unsoed.ac.id/index.php/jm/about
http://jos.unsoed.ac.id/index.php/jm/user/register
http://jos.unsoed.ac.id/index.php/jm/login
http://jos.unsoed.ac.id/index.php/jm/index
https://www.scopus.com/authid/detail.uri?authorId=55488648900
https://www.scopus.com/authid/detail.uri?authorId=55385521200
https://www.scopus.com/authid/detail.uri?authorId=57189081673
https://www.scopus.com/authid/detail.uri?authorId=55965005400
https://www.scopus.com/authid/detail.uri?authorId=56397398200
https://www.scopus.com/authid/detail.uri?authorId=6602284158
https://www.scopus.com/authid/detail.uri?authorId=14719223400
https://www.scopus.com/authid/detail.uri?authorId=35518926800
https://www.scopus.com/authid/detail.uri?authorId=6602169746
https://www.scopus.com/authid/detail.uri?authorId=36658256100
https://www.scopus.com/authid/detail.uri?authorId=55953897600
https://www.scopus.com/authid/detail.uri?authorId=23486680600


Dr. Uyi Sulaeman, Department of Chemistry, Faculty of Mathematics and Natural Sciences,
Universitas Jenderal Soedirman, Purwokerto, Indonesia, Indonesia
Dr. Jas Raj Subba, Royal University of Bhutan, Bhutan
Dr. Hartiwi Diastuti, Department of Chemistry, Faculty of Mathematics and Natural Sciences,
Universitas Jenderal Soedirman, Purwokerto, Indonesia
Dr. Saluma Samanman, Faculty of Science and Technology, Princess of Naradhiwas University,
Narathiwas, Thailand
Mardiyah Kurniasih, Department of Chemistry, Faculty of Mathematic and Natural Sciences,
Universitas Jenderal Soedirman, Purwokerto, Indonesia
Zusfahair, Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas
Jenderal Soedirman, Purwokerto, Indonesia

Layout Editor

Irmanto Irmanto, Department of Chemistry, Faculty of Mathematics and Natural Sciences,
Universitas Jenderal Soedirman, Purwokerto, Indonesia

MAKE A SUBMISSION

FOCUS AND SCOPE

GUIDE FOR AUTHORS

VIEW ARTICLES

EDITORIAL BOARD

PUBLICATION ETHICS

PEER REVIEW PROCESS

PLAGIARISM POLICY

https://www.scopus.com/authid/detail.uri?authorId=36519894600
https://www.scopus.com/authid/detail.uri?authorId=57189363032
https://www.scopus.com/authid/detail.uri?authorId=56150346700
https://www.scopus.com/authid/detail.uri?authorId=41662125300
https://www.scopus.com/authid/detail.uri?authorId=57200727113
https://www.scopus.com/authid/detail.uri?authorId=55490638000
http://jos.unsoed.ac.id/index.php/jm/about/submissions
http://jos.unsoed.ac.id/index.php/jm/focusScope
http://jos.unsoed.ac.id/index.php/jm/about/editorialTeam
http://jos.unsoed.ac.id/index.php/jm/pubethics
http://jos.unsoed.ac.id/index.php/jm/prp
http://jos.unsoed.ac.id/index.php/jm/plagiarism


also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Molekul

COUNTRY

Indonesia

SUBJECT AREA AND CATEGORY

Biochemistry, Genetics and
Molecular Biology

Chemistry

Environmental Science

Materials Science

PUBLISHER

Universitas Jenderal
Soedirman

H-INDEX

4

PUBLICATION TYPE

Journals

ISSN

19079761, 25030310

COVERAGE

2019-2021

INFORMATION

Homepage

How to publish in this
journal

j.molekul@gmail.com

SCOPE

MOLEKUL is a scienti�c journal in chemistry, focus on the regional resources, environment or natural products of Indonesia and
nearby tropical country. The scope of this journal including : • Theoretical chemistry and environmental chemistry study •
Material synthesis for energy and environmental • Isolation, puri�cation and modi�cation of biomolecules, including their

Enter Journal Title, ISSN or Publisher Name  

Tiket Pesawa
Traveloka

Yogyaka�a ke Kuala Lumpur
Rp765rb

OPEN

Ads by 

Stop seeing this ad Why this ad? 

Universities and
research institutions in
Indonesia

Media Ranking in
Indonesia

Biochemistry

Chemistry
(miscellaneous)

Environmental
Chemistry

Biomaterials

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=ID
https://www.scimagojr.com/journalrank.php?area=1300
https://www.scimagojr.com/journalrank.php?area=1600
https://www.scimagojr.com/journalrank.php?area=2300
https://www.scimagojr.com/journalrank.php?area=2500
https://www.scimagojr.com/journalsearch.php?q=Universitas%20Jenderal%20Soedirman&tip=pub
http://jos.unsoed.ac.id/index.php/jm
http://jos.unsoed.ac.id/index.php/jm/about/submissions
mailto:j.molekul@gmail.com
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=19&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=19&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=19&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=9&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=0&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=15&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adclick.g.doubleclick.net/aclk?sa=l&ai=CG3uEuFYuZLPDIomwz7sPoKKykAnY0Z_ub5DC_d7EEbKwj5qiDBABIJDZx3tg6YKAgIgOoAG4r5PHA8gBBqkCejnACp1o0j2oAwGqBJsCT9DhhpBzzMObur_8_rm4jnFrLLQSb8BrdxK068K0mqX9xWahBJ0Oz7sPCkuhK84jcUwNE4hjW_am8Fu3QewzQi1h4dPamJf-aUFdaXUWUdKW92UZBUcYsb8UPFOpe7yDu_cEfKdHl0CjQV9CbDNV36qg8gUGszW2klvN8_Mwa1BOiCfAw5wb32iMQ2P9rX0D9evzYh8EaMWJmKcYwaMwrXIRjRO5V-PTPmq5okImTsDYVvczk5S_upPWDQ8RORYIpsjFbz4_w_TTg1ZhAinSXuc8gDXf49Wnmn9umvqG6X3CDEgl2bNF0FhmTqHwNmxRsjfPHIP9ekiWM0_nr52PORTkNSwDAxU7WK8KFFvcZn8o4BCb3EUGaYZcb8AE082VjLkE-gUGCCUQARgAoAY3gAex4cbEAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6SjsQKoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcBwAgB0ggPCIBhEAEYHzICigI6AoBAgAoBigreAmh0dHBzOi8vd3d3LnRyYXZlbG9rYS5jb20vZmxpZ2h0L2Z1bGxzZWFyY2g_YXA9WUlBLktVTCZkdD0xMS0wNC0yMDIzLk5BJnBzPTEuMC4wJnV0bV9zb3VyY2U9Z2RuJnV0bV9tZWRpdW09aW1hZ2UmdXRtX2NhbXBhaWduPUlEX0ZMX1NUQVVQUl9NT0JJTEVfSHlnaWVuZV9TRENfT3V0Ym91bmRfMTk4MzEyNDE3MDgtMTUyNzY1Mjk0MjkxLTY1MTUyMzQwMDEwOCZhZGxvYz1pZC1pZCZ1dG1fcGxhY2VtZW50PXd3dy5zY2ltYWdvanIuY29tJnV0bV9pZD1VSVBzM1pJOCZhZF9pZD02NTE1MjM0MDAxMDgmY2xpY2tfaWQ9e2djbGlkfSZwbGFjZW1lbnQ9d3d3LnNjaW1hZ29qci5jb20mZ3JvdXBfaWQ9MTUyNzY1Mjk0MjkxkAsDmAsByAsB4AsBuAwB2BMNiBQB0BUB-BYBgBcB&ae=1&num=1&cid=CAQSPADUE5ymfmstXmjjBntzda-9BPHwJ2xyoOzP_IbpUEulPEenz98hILeHEr8hjX8CeCEU3oxw6yp81Q9oiRgB&sig=AOD64_0qjex5IBsqKIDnqxr3nlPqegqv1w&nb=8&adurl=https://www.traveloka.com/flight/fullsearch%3Fap%3DYIA.KUL%26dt%3D11-04-2023.NA%26ps%3D1.0.0%26sc%3DECONOMY%26utm_source%3Dgdn%26utm_medium%3Dimage%26utm_campaign%3DID_FL_STAUPR_MOBILE_Hygiene_SDC_Outbound_19831241708-152765294291-651523400108%26adloc%3Did-id%26utm_placement%3Dwww.scimagojr.com%26utm_id%3DUIPs3ZI8%26ad_id%3D651523400108%26click_id%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE%26placement%3Dwww.scimagojr.com%26group_id%3D152765294291%26gclid%3DEAIaIQobChMIs_-GlsGU_gIVCdhzAR0gkQySEAEYASABEgI8DfD_BwE&client=ca-pub-7636113250813806
https://adssettings.google.com/whythisad?source=display&reasons=AZhb-cALvW8Q9t1fkvBehy0006J6aT53INFSWZ030jRFyR6WDdXNM9s7mHYf4P3kNs8koLlYXvgt7t9RMPWIfiRBAr8vERK8nN-hVnVV3VVWSUTaTmktz2ASlaOvGA5M0s6ksg1EfE6lthuX1gkhaW_ekxmWmweiZMoFZIlORjBKuxEkzmQAqMYykcBks7pOyG_h066CkdrqvU6BlPohxGSWf_5mGWs0UgoFYKAudHVmLx7hjon8i3-iA2qGAwgMwRe4C686HXvJORenzAuWwg3geLL0S7psKr0FHlSL2SmTPFRTOhIFxXe23bwm4CSiVXeM3K2XNqivu3su-dVR_WOa1_ko6WQuTwadMt4KVo_BXYN0OSYBOY0S4qVD_qU4yRw13Lt5BgJOZYJ6rD-ktewCMVCXktKErInx9E3uGwnqlZoS0ecN8vABOF95fHqm9lokZyKLeq2EPXwX_NYIdaLXCcipd6ufmBDyUYJ2Uo1hwA5Mlek3k5UGCD_46IzpC4SVgHfQV9C7yJorvZ0XC9k2iGV1503BjfZ_CEuSPeklhas6pFUJGgclsvcNeQm-DaqOEuIuoWa7rI7aYnmCPs2eUxeHFfvEQru_3Z9rhn1E8y4J4OmPgGif_iVIwjOSyAEpY3oW3hF5_5eXccB6jPe1AK-m7HU3Csez0KJX0123rdSVeXF00piFsxJySiih3TjM0QtYrB52SOWK0cl1gFcynAUtbm-mfsWD1AMwZenyIn3kmc3PTZxTIMGR5iK4vdKeSPxy7JJ_3cjQMF19kOobeJLxLaH8DyWlkd2_c710lGWskrxx56X6-Q4SuxRAI5cYUOP4EAf7WLFjgprxDECcRBci81-vl0vsQ76EOVmHKFYM0FowElAJTRui828xDsLgD5WN3Zkfr3WLkOAr_8WKcFjybE59-9ihhy3c06zVtOsCiAmNNu1VAEM-fy4PDSgNEFR52Zw5bGhD27mFRXrIo9LVz0wbeKW28iW2ieMjSsXCrNBMKNp16316qoSHsyNKhBt__AqcoyL9ac5zh3_7C7iRLB-WFaU_PTHwkZPRbhikYxfkelRsR8gD8_7aZsZU1D4Ykn7MKwMcPKNui5RB9dGm56DX6rSuIop8uRwuqFhZQxW7WCErtakt-ys6sY5BHQd6yO7MNG65DzCZfqs_QvQhJovAGFaCo4RxX60KY9RT9fgkh38utEfwwLn_OeOmF1aPtWugI00p3jfoEq1vuymz0vZusaJlqH4hLFvORZvQsyNa6nF16NL7b1hxOSjLrPAryOv1AuXRhYIMeR7cDOCwKlxUzOmeJqISMZ2uKxWP5IPcdtzEHkTmadUy-iFcumNiKogsYgRhkSqQKloJjlf-18xN_xM2OOm1-HWsC8EWODSw4K6QpK-G8blQVXiF3PmGUTJXfO2QTVuSyxVBQhsaBoBnu9tSnx0EIcg-d-MbNjNJAy1UYyBhu1vdn2pra9h79Rfc8oDLypYN8T0o7PxiOqr-5J9sDtxFE64T_J73VqCkZvJCdikEuxniVY3P3FW--w_PfZyBOo0z8PwkHm47LFnoMXuR31pCaH9EBdtvztOux8u7tPIC0O_jkRO9CghIJL0J-GQsVHy9I-r7yw4wJQOrMZaBTjiZQ_B3gYW6M6ElUbz2bM2krz6SDVRJpiaeY8tOEvFWRd2nimaIizwg4XKw8zzhR0viPwr8JUaT2nrS5_XiRo2uBf17rh5g9Oyzy9IZhD3VOfH11Fldi3fQmnrec7G-qGFU_nAnTimnjD8qYK4F6j1T9vjbezkoEUC3tZqfzX0VrLFeEnEBgyblzXhusbYzikp81o3lkjqzFW2PpxHyf8oNu_QUtIwS3d8tcTCFCsJzEnEWT8lc6lfwzl8cH1wQx5E2IcvpIWE
https://www.scimagoir.com/rankings.php?country=IDN
https://www.scimagomedia.com/rankings.php?country=Indonesia
https://www.scimagojr.com/journalrank.php?category=1303
https://www.scimagojr.com/journalrank.php?category=1601
https://www.scimagojr.com/journalrank.php?category=2304
https://www.scimagojr.com/journalrank.php?category=2502


applications • Fabrication, development and validation of analytical methods MOLEKUL is published by the Department of
Chemistry, Faculty of Mathematics and Natural Sciences, Jenderal Soedirman University, Indonesia. Previously, the Molekul
published 2 issues per year, on May and November. Since 2020, Molekul publishes 3 issues per year, on March, July, and
November.
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The SJR is a size-independent prestige indicator that

ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of

journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It

measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All

types of documents are considered, including citable
and non citable documents.

Year Documents
2019 23
2020 30
2021 34

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
number of documents published in that journal. The chart
shows the evolution of the average number of times

documents published in a journal in the past two, three and

Total Cites Self-Cites

Evolution of the total number of citations and journal's

self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation

2020 2021
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Metrics based on Scopus® data as of April 2022

Leave a comment

four years have been cited in the current year. The two
years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2019 0.000
Cites / Doc. (4 years) 2020 0.435
Cites / Doc. (4 years) 2021 1.019
Cites / Doc. (3 years) 2019 0.000
Cites / Doc. (3 years) 2020 0.435
Cites / Doc. (3 years) 2021 1.019
Cites / Doc. (2 years) 2019 0.000
Cites / Doc. (2 years) 2020 0.435
Cites / Doc. (2 years) 2021 1.019

from a journal citing article to articles published by the
same journal.

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document

and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External

citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one

country; that is including more than one country
address.

Year International Collaboration

Citable documents Non-citable documents

Not every article in a journal is considered primary

research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial
research (research articles, conference papers and

reviews) in three year windows vs. those documents
other than research articles, reviews and conference
papers.

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2019 0
Uncited documents 2020 18
Uncited documents 2021 26
Cited documents 2019 0
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