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Abstract. Excessive exposure to UV rays can cause adverse effects on the 

skin, such as erythema, pigmentation, premature aging, and skin cancer. 

The use of sunscreen is an important protection for the skin from UV 

exposure. Sunscreen works by reflecting or absorbing UV rays, preventing 

them from reaching the skin. However, synthetic sunscreens may have 

potential side effects such as irritation and allergic reactions. Therefore, 

sunscreens made from natural ingredients are an alternative to synthetic 

sunscreens. One source of natural ingredients to replace synthetic 

sunscreen is the utilization of secondary metabolites from endophytic 

fungi. Endophytic fungi have potential as natural active ingredients in 

sunscreen because they can produce secondary metabolites similar to their 

host plants. This study evaluated the potential of endophytic fungi on 

spoon leaf plants as a natural sunscreen alternative using UV-VIS 

spectrophotometry. Endophytic fungi were cultivated in a PDA medium 

and then propagated in a PDB medium before extraction with ethyl 

acetate. Macroscopic and microscopic identification results showed that 

the two fungal isolates obtained belonged to the genus Aspergillus. 

Phytochemical tests confirmed the presence of flavonoids, alkaloids, and 

steroids in the extracts. Ethyl acetate extracts of Aspergillus sp. from spoon 

leaves showed that the extracts protected against ultraviolet rays, with the 

highest SPF value at a concentration of 500 ppm, namely 38.47 and 40, 

which falls into the ultra-protection category. 
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Introduction 

 Indonesia is located on the equator with 
a tropical climate that is susceptible to sun expo-
sure and global warming, thus increasing the risk 
of UV exposure, especially for people who are 
active outdoors [1]. UV-A rays (320-400 nm) and 
UV-B (280-320 nm) reach the Earth's surface, 
while the ozone layer absorbs UV-C (200-290 nm) 
[2]. UV-A and UV-B rays cause changes in skin 
pigment, premature aging, and even cause skin 
cancer. Skin cancer is the third most common 
cancer in Indonesia, with almost 90% caused by 
UV exposure [3]. Therefore, preventive measures 
against skin cancer are essential, one of which is 
using sunscreen. 

 Sunscreen protects the skin by reflecting 
or absorbing UV rays. It can be synthetic chemi-
cals, such as titanium dioxide and benzophe-
none. However, these ingredients can cause ad-
verse skin effects, such as irritation, burning sen-
sations, and allergic reactions [4]. Therefore, nat-
ural sunscreen can be an alternative to synthetic 
sunscreen because it contains secondary metab-
olites that are effective as UV protectors [5]. Var-
ious sources of secondary metabolites as sun-
screen ingredients can be obtained from plants, 
microorganisms, or other organisms. One micro-
organism with great potential is endophytic fun-
gi, which can provide a solution for producing 
secondary metabolites sustainably. 

 Endophytic fungi live within plant tissues 
in a mutualistic symbiosis and can produce bioac-
tive compounds similar to their hosts through 
genetic transfer [6].  Its reproductive speed and 
bioactivity make it a potential source of natural 
materials as a source of endophytic fungal iso-
lates [7] . The Sendok  leaves contain alkaloids, 
flavonoids, saponins, steroids and tannins [8]. 
These compounds are secondary metabolites 
with chromophore groups that can absorb UV-A 
and UV-B rays, thereby reducing the impact of 
UV radiation on the skin [9]. Research by wempi 
etc [10] found that ethyl acetate extract of 
Sendok  leaves from Bantul has high antioxidant 
activity with an IC50 value of 16.81 ± 0.11 μg/mL. 
The presence of antioxidants in a sunscreen 
product or formula can increase the effective-
ness of the sunscreen. The content of bioactive 
compounds that can function as antioxidants can 
absorb UV rays and protect the skin from the 
adverse effects of sunlight [11]. Therefore, this 

study tested the sunscreen activity of ethyl acetate 
extracts of endophytic fungi from Sendok  leaves in 
vitro methode.  

 

Experimental 

 Isolation of Endophytic Fungi. The leaves of 
the plant were washed with running water for 5 
minutes, then cut into 1 × 1 cm2 pieces. The isola-
tion process was carried out under sterile conditions 
in a LAF. The samples are sterilised by sequentially 
wiping their surfaces with 70% alcohol for 1 minute, 
5% sodium hypochlorite solution for 5 minutes, 70% 
alcohol for 1 minute, and rinsing with distilled water 
for approximately 3 minutes, repeated twice. The 
samples are dried using tweezers and planted in 
Petri dishes containing PDA (Potato Dextrose Agar) 
medium. The endophytic fungi were incubated at 
25°C–27°C for 7 days, and their growth was ob-
served daily until live endophytic fungi were visible 
in the PDA isolation medium. The endophytic fungi 
obtained were then inoculated into Petri dishes 
containing PDA medium, stored at 25°C for 5 days 
until new colonies were obtained . 

 Extraction of Endophytic Fungi. Glassware 
and media are sterilized using an autoclave at 121°C 
for 15–20 minutes, while loop needles are sterilized 
using a Bunsen burner. PDA (Potato Dextrose Agar) 
medium is prepared by dissolving 9.36 g of instant 
PDA in 240 ml of distilled water, then adding 125 
mg of chloramphenicol. The solution is heated on a 
hot plate at 60°C, sterilized in an autoclave, and 
then poured into Petri dishes aseptically. PDB 
(Potato Dextrose Broth) medium is prepared by 
boiling 1.125 kg of potatoes in 4.5 L of distilled wa-
ter for 30 minutes, adding 90 g of dextrose and 625 
mg of chloramphenicol, then sterilizing the solution. 
The isolated endophytic fungi were reactivated by 
planting mycelium on PDA medium using sterile in-
oculation needles. The endophytic fungi were incu-
bated for 7 days and then observed for their macro-
scopic and microscopic characteristics. The endo-
phytic fungi were prepared using the slide culture 
method for genus identification with a Hyrox digital 
microscope. Next, endophytic fungi were cultivated 
by inoculating endophytic fungal isolates into 500 
ml of PDB medium for 3–4 weeks at room tempera-
ture (25–27°C). Secondary metabolites were ex-
tracted using ethyl acetate solvent (1:1) for 7 days 
with daily shaking for 15 minutes. The extract was 
separated using a separatory funnel and evaporated 
using an evaporator until a concentrated extract 
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was obtained. The extract was then dried in an 
oven at 45°C [12]. 

 Phytochemical Screening. Phytochemical 
tests were conducted to identify the content of 
secondary metabolites in endophytic fungal ex-
tracts. Alkaloid tests used 2 drops of Dragen-
dorff's reagent, with positive results indicated by 
an orange solution or brown sediment. Tannin 
tests were conducted with 1% FeCl ₃ solution, 
indicating positive results if the solution turned 
dark blue or greenish black. Flavonoid tests used 
2 mg of magnesium and 3 drops of concentrated 
HCl, with a positive indication of a color change 
to red, yellow, or orange. Saponin tests were 
conducted by adding hot water, where stable 
foam lasted for 30 minutes and did not disappear 
after adding 2 drops of 2 N HCl, indicating a posi-
tive result. Meanwhile, steroid tests were con-
ducted with a mixture of chloroform, 0.5 ml + 0.5 
ml of acetic anhydride, plus 2 drops of concen-
trated H₂SO₄, with positive results indicated by a 
bluish green color for sterols and the appearance 
of a brown or purple ring for triterpenoids [13]. 

 SPF Testing. In vitro testing was conduct-
ed using a UV-Vis spectrophotometer. Fifty milli-
grams of sample was dissolved in 50 ml of ethyl 
acetate to create a 1000 ppm stock solution, 
which was then diluted to 100-500 ppm. Absorb-
ance was measured at wavelengths of 290-320 
nm with a difference of 5 nm. The SPF value was 
calculated using Mansur's equation 1. 

 
 
 
   (1) 

Where, CF : Correction Factor; I : Light Intensity 
Spectrum; EE : Erythema Effect; and Abs : Ab-
sorbance. 
 Table of Values EE x I given (Table 1), 

used for the calculation of SPF by multiplying each 
value EE(λ) x I(λ) with Abs(λ) and summing up the 
results. 

 

Result and Discussion 

 Results of Endophytic Fungi Rejuvenation. 
Endophytic fungi were rejuvenated by restoring the 
culture using Potato Dextrose Agar (PDA) media 
containing carbohydrates from potatoes and dex-
trose for fungal growth. Chloramphenicol was add-
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Figure 1 . Results of endophytic fungal rejuvenation on 
day 3 RU1(a) and RU2 (b) 

Figure 2 . Results of endophytic fungus rejuvenation 
on the 5th day of RU1(a) and RU2 (b) 

Figure 3 . Results of endophytic fungal rejuvenation on 

the 7th day RU1(a) and RU2 (b) 

Wavelength (   ) EE x I 

290 0.0150 

295 0.0817 

300 0.2874 

305 0.3278 

310 0.1864 

315 0.0839 

320 0.0180 

Table 1 Determination of EE x I Values 
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ed to prevent bacterial contamination. The two 
endophytic fungal isolates produced were coded 
RU1 and RU2 for easy identification. The two en-
dophytic fungal isolates showed rapid colony 
growth and no contamination after 7 days, as can 
be seen in Figures 1, 2, and 3. 

 Identification of Endophytic Fungi. Iden-
tification of endophytic fungi of sendok leaves 
was carried out macroscopically and microscopi-
cally. Macroscopically, identification includes 
observing the colony's colour, surface, and edge. 
The results of macroscopic identification are 
shown in Figures 4 and 5. 

 Figures 4 and 5 show that endophytic 
fungi RU1 and RU2 have different macroscopic 
characteristics. Endophytic fungus RU1 from the 
front has black colonies with fibrous characteris-
tics, white borders, rough surfaces, and looks 
dusty due to the large number of spores. From 
the back, the initial white colour changes to yel-
lowish. Meanwhile, endophytic fungi RU2 from 
the front are green with a few white borders, 
while they are golden yellow from the back. The 
surface is rough and fibrous because it also has 
many spores. 

 Microscopic identification was carried 
out using the slide culture method at Mid-Range 
magnification. Endophytic fungi can be identified 

by their characteristics, seen from the hyphae and 
conidia. The results of the microscopic identification 
of endophytic fungi RU1 and RU2 can be seen in 
Figures 6 and 7. 

Based on Figures 6 and 7, microscopic ob-
servations of endophytic fungi RU1 and RU2 show 
several differences. Endophytic fungi RU1 had hya-
line, septate, and branched hyphae, with small co-
nidia that form round chains and spread to cover 
vesicles that form jets. The conidiophores were hya-
line, pale brown at the apex, with rounded tips 
emerging from the hyphae. Meanwhile, endophytic 
fungi RU2 also have septate and branched hyphae, 
but their conidiophores have rough walls, especially 
at the apex. The conidia are small, round, and form 
chains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Macroscopic and microscopic characteris-
tics are referenced from the book Fungi and Food 
Spoilage and Pictorial Atlas of Soil and Seed Fungi
[14] [15]. Therefore, both isolates can be catego-
rised as Aspergillus sp. This study selected two fun-
gal isolates from the same genus to evaluate the 
potential content and bioactivity of the two. 
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Figure 4. Macroscopic results of endophytic 
fungus RU1, front view (a) and back view (b)  

Figure 5 . Macroscopic results of the endophytic 
fungus RU2, front view (a) and back view (b)  

Figure 6. Microscopic isolate of endo-
phytic fungus RU1  

Figure 7. Microscopic Isolate of Endophytic 
Fungus RU2  
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 Cultivation and Extraction. Some litera-
ture states that using Potato Dextrose 
Broth (PDB) medium for cultivating endophytic 
fungi for 3-4 weeks at a temperature of 25-27°C 
can effectively produce biomass and secondary 
metabolite compounds. During this period, the 
fungi enter a stationary phase, which is charac-
terised by a change in the colour of the medium 
as an indication of metabolite formation [16] 
[17]. In addition, the pH of the medium was set 
at 5 to support optimal fungal growth. This was 
explained in a study emphasizing the important 
role of pH in the metabolic process of endophytic 
fungi, which is optimal in environments with a pH 
below 7 [18]. 

After the cultivation process, endophytic 
fungi were extracted using ethyl acetate solvent 
to obtain soluble compounds. Ethyl acetate, as a 
semipolar solvent, is capable of extracting semi-
polar compounds from fungal cultures. The re-
sulting extract is then evaporated using a rotary 
evaporator and dried in an oven at 45°C. The 
concentrated extract obtained is ready for fur-
ther analysis [19]. 

Phytochemical Screening. The qualita-
tive test results of ethyl acetate extracts from 
endophytic fungi and host plants are indicated by 
changes in the colour of the reagents used during 
testing. The results of phytochemical compound 
screening can be seen in the table 2.  

Screening results of phytochemicals in 
plant hosts and isolating Aspergillus sp. identify 
positive flavonoid compounds, alkaloids, and 
steroids. Flavonoid compounds with a double-
conjugated bond, potential as an active material 
sunscreen [6]. Tannin is compound polar phenol-
ic with characteristic astringent that works as 
defense to pathogen [20]. Compounds that form 
a hydrogen bond with the protein in polar sol-
vents late in the process. Screening results simi-

lar phytochemicals between extract endophytes 
fungi and plant hosts show that endophytes fungi 
can produce the same compound, possibly because 
coevolution and genetic transfer make endophytes 
fungi a source alternative for metabolite secondary 
[7]. Changes in production metabolite secondary, 
which is influenced by internal plant factors or envi-
ronmental stress, can trigger the endophyte to acti-
vate genes as an adaptation to climate change [21]. 

Endophytic fungi extract Aspergillus sp. also 
contains compounds similar to flavonoids, alkaloids, 
and steroids, with colour fluorescence showing simi-
larities to plant hosts. Although there are differ-
ences in colour fluorescence at UV 365 nm, different 
colour patterns emerge due to variations in compo-
sition and biochemical conditions in each organism. 
The similarity in Rf values of 0.62 in the Aspergillus 
sp extract and the host plant indicates that the test-
ed samples contain the same group of compounds, 
namely alkaloids [22].  

SPF Test Results. Determination of SPF val-
ue of extract mould endophyte sendok leaves was 
done in vitro with a UV-Vis spectrophotometer at 
long wavelengths 290-320 nm, which includes UV-B 
rays, causing erythema. SPF value of the extract can 
be seen in the table 3.  

The average measurement of SPF values is 
presented in Table 4. A concentration of 500 ppm 
provides the highest SPF value. SPF value increases 
along with improved concentration because the 
amount of the compound metabolite increases. Ex-
tract isolate RU2 showed the highest SPF value com-
pared to RU1, with category maximum at 100 ppm 
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Isolate Code 
Test Results 

Plant 
Host 

Isolate 
RU1 

Isolate 
RU2 

Alkaloid (+) (+) (+) 

Tannin (+) (-) (-) 

Flavonoids (+) (+) (+) 

Saponins ( - ) (-) (-) 

Steroid ( + ) (+) (+) 

Terpenoid (-) (-) (-) 

Table 2. Phytochemical screening results 

Concentration 
SPF Value And Category 

RU1 RU2 

100 ppm 
6.44 

(Medium 
Protection) 

13.75 
(Maximum 
Protection) 

200 ppm 
14.24 

(Maximum 
Protection) 

22.98 
(Ultra 

Protection) 

300 ppm 
22.68 

(Ultra Protection) 

33.7 
(Ultra 

Protection) 

400 ppm 
32.7 

(Ultra Protection) 

40 
(Ultra 

Protection) 

500 ppm 
38.47 

(Ultra Protection) 

40 
(Ultra 

Protection) 

Table 3. SPF value of endophytic fungal extract of 

Sendok leaves 
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and ultra category at a higher concentration. Alt-
hough TLC and phytochemical tests show similar-
ity in glow colours and groups of compounds, 
differences in SPF value can be caused by varia-
tions in concentration or chemical structure of 
chemicals, which affect their effectiveness as a 
material active sunscreen [23]. 

Flavonoids, alkaloids, and steroids in en-
dophytic fungal extracts, especially flavonoids 
with aromatic rings and chromophore groups, 
namely conjugated double bonds, play a role in 
light absorption so that they can absorb UV rays 
and prevent the occurrence of adverse effects on 
the skin. When UV rays are absorbed, electron 
excitation and delocalisation occur, which then 
release energy at a lower level when returning to 
a stable state [24].  The flavonoid structure, with 
two aromatic rings and an oxygenated heterocy-
clic ring, allows UV light absorption and structur-
al changes. 

The effectiveness of sunscreen is meas-
ured by the SPF value, which indicates the level 
of protection from UV rays. The higher the SPF 
value, the better its protection. A compound with 
an effective active can give optimal protection 
even at low concentrations. Durability sunscreen 
is rated with multiple SPF values, with 10, where 
skin blushes after 10 minutes without protection 
[25]. In this study, the highest SPF value was ob-
tained from the ethyl acetate extract of the en-
dophytic fungi of the Sendok leaves, namely at a 
concentration of 500 ppm, with an ultra protec-
tion category that can protect the skin for 6-7 
hours. The high SPF value on both isolates of 
mould endophytes and the similarity results. 
Phytochemistry test showed relatedness compo-
nent active with UV protection, supporting the 
potential isolation of Aspergillus sp as a material 
active for effective UV protection. 

  

Conclusion 

 This study concluded that ethyl acetate 
extract from endophytic fungi of Plantago major 
L. leaves was identified as Aspergillus sp. based 
on macroscopic and microscopic observations. 
The endophytic fungal extract demonstrated pro-
tective properties against sunlight. This makes 
the endophytic fungal extract a potential active 
ingredient for sunscreen. SPF testing on the fun-
gal extract isolate RU1 yielded the highest SPF 
value at 500 ppm, which was 38.47, while isolate 

RU2 had a value of 40. 

 

References 

[1] E. Yulianti, A. Adelsa, and A. Putri, “Penentuan 
nilai SPF (sun protection Factor) ekstrak eta-
nol 70% temu mangga (Curcuma mangga) dan 
krim ekstrak etanol 70% temu mangga 
(Curcuma mangga) secara in vitro 
menggunakan metode spektrofotometri,” 
Majalah Kesehatan FKUB, vol. 2, no. 1, pp. 41
–50, 2015. 

[2] D. Fitri Yani and R. Dirmansyah, “Uji Aktivitas 
Fraksi Metanol dan N-Heksan Kulit dan Kernel 
Biji Kebiul (Caesalpinia bonduc L.) sebagai Ta-
bir Surya,” Jurnal Sains Dasar, vol. 10, no. 1, 
pp. 1–5, 2021, doi: 10.21831/jsd.v10i1.39065. 

[3] A. Amini, C. D. Hamdin, H. Muliasari, and W. 
A. Subaidah, “Efektivitas Formula Krim Tabir 
Surya Berbahan Aktif Ekstrak Etanol Biji Wali 
(Brucea javanica L. Merr),” Jurnal Kefarmasian 
Indonesia, vol. 10, no. 1, pp. 50–58, 2020, doi: 
10.22435/jki.v10i1.2066. 

[4] khoerul ummah, Penentuan Nilai Sun Protec-
tion Factor (SPF) Dan Aktivitas Antioksidan 
Ekstrak Etanol 70% Dan 96% Herba Baru Cina 
(Artemisia vulgaris L.) Secara In Vitro, no. 
8.5.2017. 2022. 

[5] D. Susiloningrum and D. E. M. Sari, “Optimasi 
Suhu UAE (Ultrasonik Asssisted Extraction) 
Terhadap Nilai Sun Protection Factor (SPF) 
Ekstrak Rimpang Bangle (Zingiber Purpureum 
Roxb) Sebagai Kandidat Bahan Aktif Tabir 
Surya,” Cendekia Journal of Pharmacy, vol. 7, 
no. 1, pp. 58–66, 2023, doi: 10.31596/
cjp.v7i1.207. 

[6] P. Prayoga, S. Muhsinin, and L. Marliani, 
“REVIEW : KARAKTERISASI DAN PEMANFAA-
TAN BAKTERI ENDOFIT YANG BERASAL DARI 
FAMILIA Zingiberaceae DI BIDANG FARMASI,” 
JOPS (Journal Of Pharmacy and Science), vol. 
4, no. 2, pp. 51–60, 2021, doi: 10.36341/
jops.v4i2.1885. 

[7] M. Angelin, B. Endey, G. F. Patading, B. J. Ko-
londam, and A. M. Tangapo, “Isolasi dan Uji 
Aktivitas Antibakteri dari Jamur Endofit Daun 
Leilem (Clerodendrum minahassae L.),” J Bios 
Logos, vol. 12, no. 1, p. 62, 2022, doi: 
10.35799/jbl.v12i1.39529. 

[8] R. Y. Sinaga, A. Prasetyaningsih, and V. C. P, 

21 



 

 
ARTICLES | No. 2 Vol. 8 : 16-22 (2024)| DOI : https://doi.org/10.19109/h5w9wy05 

ARTICLES 
ALKIMIA 

Jurnal Ilmu Kimia dan Terapan 

“Potensi Ekstrak Daun Sendok ( Plantago 
major L .) dan Serai ( Cymbopogon citratus 
L .) sebagai Feet Sanitizer Alami,” Jour-
nal.Uin-Alauddin, vol. 1, no. September, 
pp. 270–277, 2020. 

[9] N. Lisnawati, M. F. N.U, and D. Nurlitasari, 
“Penentuan Nilai Spf Ekstrak Etil Asetat 
Daun Mangga Gedong Menggunakan Spek-
trofotometri Uv - Vis,” Jurnal Riset 
Kefarmasian Indonesia, vol. 1, no. 2, pp. 
157–165, 2019, doi: 10.33759/jrki.v1i2.35. 

[10] Wempi Budiana, Burhanudin, and A. Roni, 
“Penetapan Kadar Fenolat Total, Flavanoid 
Total, Serta Aktivitas Antioksidan Dengan 
Metode DPPH dan Cuprac Pada Ekstrak 
Daun Sendok (Plantago major L.),” Jurnal 
Farmasi Galenika, vol. 3, no. 2, pp. 82–89, 
2016. 

[11] J. Pontoan, “Uji Aktivitas Antioksidant Dan 
Tabir Surya Dari Ekstrak Daun Alpikat 
(Persea americana M.),” Indonesia Natural 
Research Pharmaceutical Journal, vol. 1, 
no. 1, pp. 55–66, 2016. 

[12] P. A. Lukis, R. Rosalina, R. S. Ningrum, and 
U. P. Raya, “SKRINING FITOKIMIA DAN UJI 
KROMATOGRAFI LAPIS TIPIS EKSTRAK ME-
DIA DAN JAMUR ENDOFIT RANTING 
MANGGA PODANG ( Mangifera,” vol. 14, 
no. 1, pp. 1–9, 2024. 

[13] E. S. Simaremare, “SKRINING FITOKIMIA 
EKSTRAK ETANOL DAUN GATAL (Laportea 
decumana (Roxb.) Wedd),” Pharmacy, vol. 
11, no. 01, pp. 98–107, 2014. 

[14] R. Heitefuss, Pictorial Atlas of Soil and Seed 
Fungi, Morphologies of Cultured Fungi and 
Key to Species, vol. 159, no. 4. 2011. doi: 
10.1111/j.1439-0434.2010.01775.x. 

[15] J. I. ; Pitt and A. D. Hocking, Fungi and Food 
Spolage, vol. 53, no. 9. 2013. 

[16] Dachlan 2014:1, “ISOLASI DAN IDENTIFI-
KASI SENYAWA BIOAKTIF FUNGI ENDOFIT 
YANG BERASOSIASI PADA TUMBUHAN 
SUNGKAI (Peronema canescens),” An-
gewandte Chemie International Edition, 6
(11), 951–952., pp. 22–31, 2014. 

[17] R. Riga and E. H. Hakim, “Aktivitas Si-
totoksik dan Antibakteri Ekstrak Etil Asetat 
Jamur Endofitik Colletotrichum gloeospori-
oides,” Jurnal Farmasi Udayana, vol. 10, 

no. 2, p. 193, 2021, doi: 10.24843/
jfu.2021.v10.i02.p15. 

[18] M. Amir, S. Dewi, and I. M. Abna, “Isolasi dan 
Analisis Antimikroba dari Kapang Endofit 
Tanaman Kayu Putih ( Melaleuca leucaden-
dron Linn ) Isolation and Antimicrobial Analy-
sis from Endophyt Mold of Eucalyptus ( Mela-
leuca,” Archives Pharmacia, vol. 4, no. 2, pp. 
46–62, 2022. 

[19] N. Hidayah, A. K. Hisan, A. Solikin, I. Irawati, 
and D. Mustikaningtyas, “Uji Efektivitas 
Ekstrak Sargassum muticum Sebagai Alter-
natif Obat Bisul Akibat Aktivitas Staphylococ-
cus aureus,” Journal of Creativity Student, vol. 
1, no. 2, 2016, doi: 10.15294/jcs.v1i2.7794. 

[20] D. Himalaya, “Pengaruh Pemberian Ekstrak 
Biji Manjakani (Quercus Infectoria Gall)
Terhadap Bakteri Vaginosis Dan Candida 
Penyebab Keputihan (Leukorrhea),” Journal 
Of Midwifery, vol. 5, no. 1, pp. 38–44, 2018, 
doi: 10.37676/jm.v5i1.570. 

[21] M. Azim, Y. Shiono, and N. R. Ariefta, 
“Eksplorasi Jamur Endofit Dari Tanaman 
Kerinyu (Cromolaena odorata L.) Dampak 
Stres Lingkungan Serta Aktifitas Anti Bakteri 
Dan Anti Jamurnya,” Kimia & Pendidikan 
Kimia, vol. 3, no. 1, pp. 1–11, 2021, doi: 
10.20414/spin.v3i1.3108. 

[22] T. S. Tuloli, W. S. Abdulkadir, M. Aprianto 
Paneo, and N. Abdullah, “Tingkat Penge-
tahuan Dan Persepsi Masyarakat Tentang 
Vaksin Covid-19 Studi Kasus : Kota Goronta-
lo,” Indonesian Journal of Pharmaceutical Ed-
ucation, vol. 3, no. 1, pp. 280–290, 2023, doi: 
10.37311/ijpe.v3i1.18063. 

[23] E. Purwanitiningsih, Y. Mayasari, and F. 
Ningrum, “Identifikasi Deksametason Pada 
Jamu Pegal Linu Yang Beredar Di Pasar Cisalak 
Kota Depok Dengan Metode Kromatografi 
Lapis Tipis,” Anakes : Jurnal Ilmiah Analis 
Kesehatan, vol. 9, no. 1, pp. 96–101, 2023, 
doi: 10.37012/anakes.v9i1.1561. 

[24] D. S. WIBOWO, “Isolasi dan karakterisasi sen-
yawa antioksidan kulit buah naga,” 2013. 

[25] M. Tahir, S. Maryam, P. Nurfauziah, N. Na-
zhifah, M. Tahir Laboratorium Kimia Farmasi, 
and F. Farmasi, “AKTIVITAS SENYAWA FLA-
VANOID EKSTRAK ETANOL BUNGA KERSEN 
(Muntingia calabura L) SEBAGAI TABIR SURYA 
(Potential of Flavonoid Compounds from Eth-

22 


