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Dandruff is one of the fungal infection problems that causes lack of confidence and
discomfort due to complaints of itching that accompanies it. The fungus that causes
dandruff is Pityrosporum ovale. Pityrosporum ovale has been reported to be resistant to
the use of these azole drugs. One of the plants that has the potential as herbal medicine is
pandan leaves (Pandanus amaryllifolius Roxb). The purpose of this study was to determine

Keywords: the antifungal activity of fragrant pandan leaf extract (Pandanus amaryllifolius Roxb) on
Amylase, the growth of Pityrosporum ovale in vitro. The research method used an experimental
Enzyme Activity, method with the extract concentrations used were 10%, 20%, 30%, and 40%. The
Hot Springs, antifungal testing method uses the agar diffusion method using the Kirby Bauer method.
Molecular Identification, The results showed that pandan fragrant leaf extract with concentrations of 10%, 20%,
Thermophilic. 30% and 40% had moderate strength antifungal inhibition against Pityrosporum ovale.

The largest inhibition zone was at a concentration of 40%, which was 9.43 mm. This
indicates that the fragrant pandan leaf extract has antifungal effect on Pityrosporum ovale
which causes dandruff. So that the results of this study can be used as a product to reduce
the problem of dandruff.

Copyright ©2021 by authors and Galileo Institute of Technology and Education of the Amazon (ITEGAM). This work is licensed
BY under the Creative Commons Attribution International License (CC BY 4.0).

I. INTRODUCTION

Indonesia is an archipelagic country located on the equator
and has a tropical climate, making it possible for the development
of infectious diseases caused by fungi. One of the most common
fungal infections is dandruff. Dandruff is one of the problems on
the scalp that occurs in almost half of the world's population
regardless of gender and socio-culture. No resident in any
geographical area is free without being affected by dandruff in
daily life.

Dandruff is one of the fungal infection problems suffered
by humans, although dandruff is not a life-threatening disease, but

currently dandruff is a prominent problem among the general
public. This is because for sufferers, dandruff can cause a lack of
confidence due to cosmetic problems or aesthetic disturbances it
causes and cause discomfort due to complaints of itching that
accompanies it [1].

Dandruff belongs to seborrheic dermatitis is a common
abnormal skin condition characterized by peeling and itching.
Dandruff affects 50% of the population world. This disorder is
caused by several factors, namely the activity of the sebaceous
glands, the fungus genus Malassezia and individual sensitivity.
The fungus that causes dandruff is Malassezia sp. One of the
species is Pityrosporum ovale [2]. This fungus is actually a
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normal flora in the hair, but there are several factors that affect the
excessive growth of the fungus Pityrosporum ovale on the scalp,
causing a scaly head [3]. Factors that influence the incidence of
dandruff, among others increased sebum production in the
sebaceous glands, individual susceptibility factors, environmental
factors (temperature and humidity of the environment), and stress.

In Malassezia sp. (Pityrosporum ovale) has been reported
to be resistant to the use of these azole drugs. Research in Japan
reported that zinc pyrithione at sublethal doses was reported to be
teratogenic and toxic to medaka fish (Oryzias latipes) [4].
Meanwhile, according to Stecher, Zinc pyrithione (ZPT) also has
side effects such as dermatitis that occurs on the scalp and hair
damage (hair loss, discolored, and broken).

The side effects of synthetic drugs and the 'back to nature'
lifestyle that are starting to be widely developed by people in
Indonesia are now encouraging researchers to look for
alternatives. The alternative is in the form of active compounds
from plants that can be used as antifungals and do not cause side
effects. The plant was chosen because it was predicted to have an
active compound as an antifungal, namely the fragrant pandan
leaf (Pandanus amaryllifolius Roxb).

Il. MATERIALS AND METHODS
1.1 STUDY SITE

This research was conducted at the Botany of Laboratory
and Microbiology & Virology Laboratory of the Faculty of
Pharmacy Institute of Health Medistra Lubukpakam. Samples
were taken from Gg. Pantai Cermin Kiri Hamlet V, Pantai Cermin
District, Bedagai Serdang, North Sumatra Province.

11.2 SAMPLING PROCEDURE

The sample used was 10 kg of Pandan Wangi Leaves
(Pandanus amaryllifolius Roxb) obtained from Gg. Mirror Beach
Kiri, Hamlet V, Pantai Cermin District, Serdang Bedagai
Regency, North Sumatra Province. Sampling was done
purposively, that is, without comparing with other areas.

Pandan leaves are washed with running water to clean
them from dust and other foreign objects. Then chopped to
facilitate the drying process. Drying was carried out in light
indirect sunlight, using a black cloth as a cover over the sample.
The dry product was then crushed using a blender machine, then
sieved using a 40 mesh sieve so that the same size powder was
obtained (Figure 1). Then, the dry powder was extracted using the
maceration method [5].

Source: Authors, (2021).

11.3 MAKING FRAGRANT PANDAN LEAF ETHANOL
EXTRACT

The simplicia powder of fragrant pandan leaf extract was
carried out using 96% ethanol as a solvent. A total of 500 grams
of simplicia powder of fragrant pandan leaves is put into a glass
container, 3.75 liters of 96% ethanol is added, close the lid, leave
for 5 days protected from light while stirring frequently, sprinkle,
squeeze, wash the dregs with a sufficient amount of filter liquid.
Transfer to a closed vessel, leave in a cool place, protected from
light for 2 days. Precipitated pour or filtered. The results obtained
were concentrated with a rotary evaporator at a temperature of
40°C until most of the solvent had evaporated and continued with
the evaporation process on a water bath until a thick extract was
obtained [6].

11.4 PHYTOCHEMICAL SCREENING

Phytochemical screening of simplicia powder includes
examination of alkaloids, flavonoids, saponins, and tannins.

Alkaloids: A total of 0.5 grams of simplicia powder plus 1
ml of 2 N hydrochloric acid and 9 ml of distilled water, the
comparison on a water bath for 2 minutes, filtering and filtering.
The filtrate used for the alkaloid test is as follows: a) 3 drops of
filtrate plus 2 drops of Mayer's reagent solution will form a white
or yellow lumpy precipitate; b) 3 drops of filtrate is added with 2
drops of Bouchardat reagent solution, a brown to black precipitate
will be formed; c) 3 drops of filtrate is added with 2 drops of
Dragendorff's reaction solution, a red or orange precipitate will be
formed. Alkaloids are positive if they occur on the surface or
turbidity in at least two of the three experiments above [7].

Flavonoid: A total of 10 grams of simplicia powder was
added to 10 ml of hot water, boiled for 5 minutes and filtered in a
hot state, into 5 ml of the filtrate added 0.1 grams of magnesium
powder and 1 ml of concentrated hydrochloric acid and 2 ml of
amyl alcohol, shaken and allowed to separate. Positive flavonoids
occur if the color is red, yellow or orange on the amyl alcohol
layer [8].

Saponins: As much as 0.5 grams of simplicia powder was
put in a test tube, added 10 ml of hot water, brought to a boil and
then shaken vigorously for 10 seconds, if 1-10 cm high foam is
formed which is stable for not less than 10 minutes and does not
disappear with the addition of 1 drop. 2N hydrochloric acid
indicates the presence of saponins [9].

Tanin: A total of 0.5 grams of simplicia powder was
extracted with 10 ml of distilled water and then filtered, the
filtrate was diluted until it was colorless. 2 ml of the solution is
taken and 1-2 drops of 1% iron (111) chloride reagent are added, if
a blackish blue or blackish green color occurs, it indicates the
presence of tannins [10].

11.5 MAKING VARIATIONS OF ETHANOL EXTRACT
CONCENTRATION OF FRAGRANT PANDAN LEAVES
(PANDANUS AMARYLLIFOLIUS ROXB)

The ethanol extract of fragrant pandan leaves was made in
concentrations by weighing the extracts of 100 mg, 200 mg, 300
mg, 400 mg, respectively. then each was dissolved with 10 ml of
DMSO (dimethyl sulfoxide). The concentration of ethanolic
extract of fragrant pandan leaves is 10%, 20%, 30%, 40%.
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11.6 RESISTANCE TEST

Fragrant pandan leaf extract solutions as samples were
made at concentrations of 10%, 20%, 30%, and 40%. As a
positive control, ketoconazole 2% was used and a negative
control was used DMSO 1%. Ethanol extract preparations from
pandan fragrant leaves were tested for antifungal activity against
Pityrosporum ovale using the disk diffusion method (Kirby-Bauer
test) with positive and negative controls. SDA (Sabaroud
Dextrose Agar) medium was made to be put into a petridish.
Sterile SDA medium was put into a petri dish as much as 20-25
ml, then allowed to solidify. Make a mushroom
inoculum/suspension solution by taking a few oses of
Pityrosporum ovale isolate into 0.9% NaCl and compare the
turbidity with 0.5 Mac Farland. Put 0.1 ml of Pityrosporum ovale
suspension in a spread plate on its surface. Place the paper disc
that has been soaked in a combination solution of Pandan Wangi

leaf extract with various concentrations, 2% Ketoconazole
solution and 1% DMSO solution on the surface of the SDA
medium. Repeat in triples. Then incubated in an incubator for 3 x
24 hours at 37°C. The diameter of the inhibition zone formed
(clear area around the paper disc without fungal growth) was
measured with a caliper and expressed in millimeters [11][12].

I11. RESULTS AND DISCUSSIONS
111.1 PHYTOCHEMICAL SCREENING

The class of chemical compounds on the simplicia powder
of pandan leaves was carried out to obtain information on the
class of secondary metabolites contained in it. The results of the
examination of the Alkaloid, Flavonoid, Saponin, and Tannin
compound groups (Table 1).

Table 1: Results of chemical compound group of pandan leaves simplicia powder.

No Parameters Information Results
1 Alkaloid Precipitates a +
white solid
2 Flavonoid Orange solution +
3 Saponin formed foam +
4 Tannin Blue-black +
solution

Note: (+) = contain test’s compound (-) = not contain test’s compound.
Source: Authors, (2021).

Screening for alkaloids using chloroform and mayer
reagents, the results are indicated by the presence of a white
precipitate which means that the extract contains alkaloids.
Alkaloids have been studied extensively for their biological
activities and medicinal uses. Research that has been done shows
that Alkaloids have significant pharmacological effects, such as
anticonvulsant, analgesic, antifungal, anthelmintic, anti-
inflammatory, antimalarial, anti-bacterial and cardiotonic [13].

Screening of flavonoids using Magnesium and HCI
concentrated reagent, the results marked with the solution changes
color orange, which means that there is a flavonoid extract.
Research that has been conducted reports that fragrant pandan
leaves contain flavonoids. Flavonoids are bioactive bases that are
responsible for antimicrobial activity [14].

Testing of saponins on pandan pandan leaf extract showed
positive results which were indicated by the formation of foam
resulting from the reaction between saponin compounds and
aquadest. Saponins have a high toxicity to fungi. The mechanism
of antifungal activity is its interaction with membrane sterols [15].

Testing of Tannin compounds on fragrant pandan leaves
using FeCls; reagent. Where a positive reaction is produced which
is indicated by a change in the color of the solution to blue-black.
This shows that the extract contains tannin compounds. Tannins
are polyphenolic tannin compounds (commonly referred to as
tannic acid). Tannins are recognized as outstanding antimicrobial
compounds. Extensive analysis has revealed that tannins have
antimicrobial  properties by inhibiting the activity of
microorganisms including fungi, yeasts and bacteria [16].

111.2 INHIBITORY TEST OF ETHANOL EXTRACT OF
FRAGRANT PANDAN LEAVES (PANDANUS
AMARYLLIFOLIUS ROXB) AS ANTIFUNGAL AGAINST
PITYROSPORUM OVALE

Based on the research that has been done the results
obtained in Table 2. The study was conducted in a positive
control using ketoconazole 2%, negative controls using 1%
DMSO, as well as variations Concentrations of ethanol extract
fragrant pandan leaves that is 10%, 20%, 30% and 40%.

Table 2: The results of the inhibition test of fragrant pandan leaf extract (Pandanus amaryllifolius Roxb) as antifungal against
Pityrosporum ovale.

Extract Concentration Repetition | | Repetition Il | Repetition 111 | Average | Information
DMSO 1% (Negative Control) 0 0 0 0 Weakness
Ketoconazole 2% (Positive Control) 9.5 9.8 10 9.76 Moderate

10% 7.7 7.9 8.0 7.86 Moderate
20% 8.3 8.5 8.8 8.53 Moderate
30% 8.5 8.8 9.0 8.76 Moderate
40% 9.2 9.5 9.6 9.43 Moderate

Source: Authors, (2021).
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Figure 2: The results of the inhibition test were indicated by the formation of a clear zone around the colony.
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Source: Authors, (2021).

In Figure 2 it can be seen that the negative control does
not have a clear zone, this indicates that 1% DMSO does not
have the ability to inhibit the growth of the fungus. This is also
supported by previous research which stated that 1% DMSO at
24 hours growth could not significantly inhibit fungal growth. If
DMSO is used >2% with a growth time of 48, 72, and 96 hours,
it will inhibit the growth of the fungus [17]. Previous studies also
reported that DMSO 2% significantly slowed growth and
decreased growth in several Candida species tested, but DMSO
1% had no significant effect on growth kinetics. In addition,
DMSO is a very polar and stable substance, so it is often used as
a solvent and neutralizer [18].

In this study, the positive control used was 2%
ketoconazole. The results showed that ketoconazole 2% had an
antifungal inhibition of Pityrosporum ovale with an average of
9.76 mm (Table 2). Based on research that has been done,
ketoconazole is an antifungal drug used to and with the help of
oral fluconazole can kill fungus to 91% [19]. Ketoconazole is an
antifungal that acts by inhibiting the cytochrome P450 14 o-
demethylase enzyme which leads to the inhibition of lanosterol
to ergosterol. This will change the permeability of the cell
membrane. In addition, ketoconazole inhibits the biosynthesis of
fungal triglycerides and phospholipids as well as peroxidative
enzymes involved in fungal detoxification that cause cellular
necrosis [20].

Based on the results of the study, it was shown that the
ethanolic extract of fragrant pandan leaves at concentrations of
10%, 20%, 30%, and 40% had different inhibitory effects on
Pityrosporum ovale (Figure 2). At a concentration of 10% it has
an inhibitory power of 7.86 mm, a concentration of 20% has an
inhibitory power of 8.53 mm, a concentration of 30% has an
inhibitory power of 8.76%, and at a concentration of 40% has an
inhibitory power of 9.43%. This shows that the greater the
concentration of ethanolic extract of pandan leaves, the greater
the inhibitory power produced.

According to Davis Stout [21], antifungal strength is
classified into 4 groups, namely weak (<5 mm), moderate (6-10
mm), strong (11-20 mm), and very strong (> 20 mm). So, based
on the research that has been done, it can be stated that of the 4
variations in the concentration of pandan fragrant leaf extract, the
inhibition zone for Pityrosporum ovale is moderate, with the
highest inhibition zone at a concentration of 40%. This is
because the fragrant pandan leaf extract has bioactive
compounds that act as antifungals such as alkaloids, flavonoids,
saponins and tannins.

There is little information about the antimicrobial
properties of the leaf extract of this plant. Previous research

stated that pandan fragrant leaf extract was not effective in
inhibiting the growth of the bacteria Micrococcus
(Staphylococcus) auereus and Escherichia coli. This is possible
due to the content of certain alkaloids in fragrant pandan leaves,
such as Norpandamarilactonine-A,-B, Pandamarilactam3x,-3y,
Pandamarilactone-1, PandamarilactonineA,-B,-C, Pandamarine,
Pandanamine [22].

This is supported by previous studies that say that the
fragrant pandan leaf extract at a concentration of 15% were able
to reduce the Total Plate Count and Number of Mold on
traditional foods. This is due to the chemical compounds present
in the fragrant pandan leaves, namely Alkaloids, Flavonoids,
Tannins and Saponins. Tannins are complex compounds that are
soluble in water, polyhydric phenolic compounds that are toxic
to humans fungi, bacteria, and yeast/yeast, as well as inhibit the
growth of the virus. Alkaloids contain natural organic nitrogen
base with a heterocyclic ring. This compound has antimicrobial
properties due to its ability to damage DNA. Flavonoids have
antimicrobial properties because of its ability to combine with
bacterial cells extracellular membranes and proteins. Saponins is
cytotoxic because it can change the permeability membrane so
that lysis occurs from microbial cells [5].

Previous research on the antibacterial activity of pandan
pandan leaf extract against bacteria (S. sangnguinis, S. Mutans,
S. Salivarius and P. gingivalis) showed the presence of zones of
inhibition resulting from various concentrations. The inhibitory
power produced is due to the content of fragrant pandan leaf
extract in which there are phenolic and flavonoid compounds
[23].

IVV. CONCLUSIONS

Based on the results of the study, it can be concluded that
pandan fragrant leaf extract with concentrations of 10%, 20%,
30% and 40% had moderate strength antifungal inhibition against
Pityrosporum ovale. The largest inhibition zone was at a
concentration of 40%, which was 9.43 mm. These results were
comparable to the zone of inhibition produced by ketoconazole
2% (positive control).

V. AUTHOR’S CONTRIBUTION

Conceptualization: Angelika Sinaga and Saadah Siregar.
Methodology: Saadah Siregar and Vincentia Ade Rizky.
Investigation: Angelika Sinaga and Riana Topia.

Discussion of results: Saadah Siregar, Vincentia Ade Rizky and
Riana Topia.



Sinaga et. al., ITEGAM-JETIA, Manaus, v.7 n.31, p. 42-46, Sept/Oct, 2021.

Writing — Original Draft: Vincentia Ade Rizky and Riana
Topia.

Writing — Review and Editing: Saadah Siregar and Angelika
Sinaga.

Resources: Vincentia Ade Rizky and Riana Topia.

Supervision: Saadah Siregar and Angelika Sinaga.

Approval of the final text: Saadah Siregar and Vincentia.

VI. ACKNOWLEDGMENTS

This study was supported by the Ministry of Research and
Technology of the Republic of Indonesia/National Research and
Innovation Agency through the Beginner Lecturer Research Grant
with contract number: 201/LL1/PG/2021.

VII. REFERENCES

[1] S. G. Grimshaw, A. M. Smith, D. S. Arnold, E. Xu, M. Hoptroff, and B.
Murphy, “The diversity and abundance of fungi and bacteria on the healthy and
dandruff affected human scalp,” PL0oS One, vol. 14, no. 12, pp. 1-19, 2019, doi:
10.1371/journal.pone.0225796.

[2] F. Sanchez-Bayo and K. Goka, “Unexpected effects of zinc pyrithione and
imidacloprid on Japanese medaka fish (Oryzias latipes),” Aquat. Toxicol., vol. 74,
pp. 285-293, 2005, doi: 10.1016/j.aquatox.2005.06.003.

[3] T. Sugita, T. Boekhout, A. Velegraki, J. Guillot, S. Hadina, and F. Cabarfies,
“Epidemiology of Malassezia-Related Skin Diseases,” in Malassezia and the Skin:
Science and Clinical Practice, 2010, pp. 65-119.

[4] C. Piérard-Franchimont, G. E. Piérard, J. E. Arrese, and P. De Doncker,
“Effect of ketoconazole 1% and 2% shampoos on severe dandruff and seborrhoeic
dermatitis: clinical, squamometric and mycological assessments.,” Dermatology,
vol. 202, no. 2, pp. 171-176, 2001, doi: 10.1159/000051628.

[5] A. Resmi and A. Mardiyaningsih, “Pandan leaves extract (Pandanus
amaryllifolius Roxb) as a food preservative,” J. Kedokt. dan Kesehat. Indones.
Indones., vol. 7, no. 4, pp. 166-173, 2016.

[6] A. Khairiyani, “Uji Efek Penurunan Kadar Glukosa Darah Ekstrak Etanol
Daun Pandan Wangi (Pandanus Amaryllifolius Roxb.) Terhadap Mencit Jantan
Yang  Diinduksi  Aloksan,”  Skripsi, 2016, [Online].  Available:
https://www.usu.ac.id/id/.

[7] R. Setyawaty, R. Aptuning B, and D. Dewanto, “Preliminary Studies on the
Content of Phytochemical Compounds On Skin of Salak Fruit (Salacca zalacca),”
Pharm. J. Indones., wvol. 6, no. 1, pp. 1-6, 2020, doi:
10.21776/ub.pji.2020.006.01.1.

[8] K. Nisrina Effendi, N. Fauziah, R. Wicaksono, Erminawati, P. Arsil, and R.
Naufalin, “Analysis of bioactive components and phytochemical of powders stem
and leaves of kecombrang (etlingera elatior),” IOP Conf. Ser. Earth Environ. Sci.,
vol. 406, no. 1, 2019, doi: 10.1088/1755-1315/406/1/012003.

[9] M. Nasution, C. N. Ginting, E. Fachrial, and 1. N. E. Lister, “Potency of
Sunkist Orange (Citrus sinensisL. Osbeck) against Kidney Histology of White
Wistar Rats Induced by Gentamicin,” Maj. Obat Tradis., vol. 25, no. 1, p. 42,
2020, doi: 10.22146/mot.49107.

[10] H. Nurhasnawati, R. Sundu, Sapri, R. Supriningrum, H. Kuspradini, and E. T.
Arung, “Antioxidant activity, total phenolic and flavonoid content of several
indigenous species of ferns in East Kalimantan, Indonesia,” Biodiversitas, vol. 20,
no. 2, pp. 576-580, 2019, doi: 10.13057/BIODIV/D200238.

[11] Suthipinittharm P. Scalp Problems: an holistic approach to management. Skin
forum 1992; pp:1-3.

[12] E. Maryanti, “Studi Efektivitas Antijamur Nanopartikel ZnO/ZnS Terhadap
Pertumbuhan Jamur Pityrosporum ovale Penyebab Ketombe,” GRADIEN J. lIm.
MIPA, no. Vol 10, No 2 (2014): Juli 2014, pp. 1014-1017, 2014, [Online].
Available: https://ejournal.unib.ac.id/index.php/gradien/article/view/347/286.

[13] S. A. Bufo and R. Karaman, “Herbivores, Cancerous Cells and Pathogens,”
Toxins (Basel)., vol. 11, no. 656, pp. 1-28, 2019.

[14] S. Rahayu, S. Handayani, and I. Noverita, “Antifungal And Preliminary

Phytochemical Screening Of Leaf Exstract Of Pandanus Odoratissimus L.F,” Fuel
Sci. Technol. Int., no. May, 2018.

[15] V. A. Ajibade, O. A. Ajenifuja, F. T. Akinruli, F. A. Ajayi, and O. Famurewa,
“Antifungal Efficacy of Saponin Extracted from Phyllanthus niruri,” Int. J.
Pathog. Res., vol. 1, no. 3, pp. 1-8, 2018, doi: 10.9734/ijpr/2018/v1i329612.

[16] C. Zhu, M. Lei, M. Andargie, J. Zeng, and J. Li, “Antifungal activity and
mechanism of action of tannic acid against Penicillium digitatum,” Physiol. Mol.
Plant Pathol., wvol. 107, no. March, pp. 46-50, 2019, doi:
10.1016/j.pmpp.2019.04.009.

[17] V. Petruccelli, E. Brasili, L. Varone, A. Valletta, and G. Pasqua, “Antifungal
activity of dimethyl sulfoxide against Botrytis cinerea and phytotoxicity on tomato
and lettuce plants,” Plant Biosyst., vol. 154, no. 4, pp. 455-462, 2020, doi:
10.1080/11263504.2020.1779846.

[18] M. A. Randhawa, “The effect of dimethyl sulfoxide (DMSO) on the growth
of dermatophytes,” Japanese J. Med. Mycol., vol. 47, no. 4, pp. 313-318, 2006,
doi: 10.3314/jjmm.47.313.

[19] V. Tran Cam et al., “Efficacy of azole antifungal in treatment of pityriasis
versicolor,” Open Access Maced. J. Med. Sci., vol. 7, no. 2, pp. 272-274, 2019,
doi: 10.3889/0amjms.2019.092.

[20] K. E. Sharquie, A. A. Noaimi, and W. S. Al-Salam, “The Safety of Oral
Ketoconazole in the Treatment of Skin Diseases (Single Blinded, Therapeutic,
Comparative Study),” J. Cosmet. Dermatological Sci. Appl., vol. 08, no. 04, pp.
264-271, 2018, doi: 10.4236/jcdsa.2018.84028.

[21] W. W. Davis and T. R. Stout, “Disc plate method of microbiological
antibiotic assay. Il. Novel procedure offering improved accuracy.,” Appl.
Microbiol., vol. 22, no. 4, pp. 666-670, 1971, doi: 10.1128/aem.22.4.666-
670.1971.

[22] A. F. Faras, S. S. Wadkar, and J. S. Ghosh, “Effect of leaf extract of pandanus
amaryllifolius (Roxb.) on growth of Escherichia coli and Micrococcus
(Staphylococcus) aureus,” Int. Food Res. J., vol. 21, no. 1, pp. 421-423, 2014.

[23] S. Suwannakul, P. Chaibenjawong, S. Suwannakul, and A. Professor,
“Journal of International Dental and Medical Research ISSN 1309-100X Volume ¢
11 * Number * 2 « 2018 Clinical Article,” J Int Dent Med Res, vol. 11, no. 2, pp.
383-389, 2018.

Page 46


https://www.usu.ac.id/id/
https://ejournal.unib.ac.id/index.php/gradien/article/view/347/286

