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Abstract

Various herbs are used as analgesic, anti-inflammatory, anti-bacterial, anti-fungal, expectorant, anti-plaque and
odorant. Sentul is an edible fruit and is also used in traditional medicinal herbs which can treat diarrhea, relieve
fever, and as an anthelmintic. Sentul bark methanol extract can inhibit the growth of fungus Candida albican by
39.65%. In addition, the ethyl acetate extract of the sentul leaves also has anti-bacterial activity. The aim of this
study is to determine the effect of fractionation with different types of solvents on the phytochemical compounds
of Sentul fruit peel in Bali province. This research is an experimental study in a laboratory with qualitative and
quantitative analysis models of chemical compounds. This research was carried out from March to August 2021.
The research location was carried out in the laboratory of the Faculty of Food Technology, Udayana University.
Sample criteria was old Sentul peel, about 30 kilograms. Data was collected based on the results of examinations
from the Laboratory of the Faculty of Food Technology, Udayana University which subsequently analyzed
qualitatively and descriptively. From several phytochemical compounds, flavonoids, saponins and tannins are
aromatic hydroxyl groups that act as antibacterial. Therefore, seen from the highest levels of flavonoids, saponins
and tannins, aqua fraction of Sentul ethanol extract is the best treatment with flavanoid levels of 11476.16 mg/100g
QE, tannins 88.605 mg/g and saponins 6.862 mg/g.

Keywords: Sentul Peel, Anti-Inflammation, Gingivitis

1. Introduction

The results of a national socio-economic survey in 2001 as many as 57.7% of the Indonesian population did self-
medication without medical assistance, 31.2% of them used traditional medicinal plants 9.8% chose other
traditional medicine methods (Agustiningsih et al., 2010). The advantages of herbal medicines compared to
modern medicines are relatively low side effects and one plant has more than one pharmacological effect (Karimi,
etal., 2015). Many types of herbs have been used and their use has been developed as analgesic, anti-inflammatory,
anti-bacterial, anti-fungal, expectorant, anti-plaque and odor medicine. To increase the benefits of herbal
medicines, selective purified extracts by observing effective compounds should be conducted and limit as small
as possible the ballast substances involved (Zhang et al., 2018).
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World Health Organization (WHO) reports that 10-15% of the world's population suffers from periodontal, 80%
of teenagers suffer from gingivitis, while almost all of the adult population has suffered from gingivitis (Tanjaya
& Auerkari, 2011). Gingivitis is an inflammation of the gingiva with swelling, redness, exudate and changes in
the normal contour of the gingiva. Gingivitis is caused by the accumulation of bacteria in plaque, and plaque that
accumulates in the mouth will mineralize to form tartar (Murakami et al., 2018). Tartar is a medium for the growth
and proliferation of bacteria that can cause inflammation of the gums.

Several studies have shown that mouthwash can inhibit plaque formation and has been shown to reduce the severity
of gingivitis (Hodge, 2016; Moein et al., 2020; Grover et al., 2021). In general, mouthwash has the same way of
working, namely destroying bacterial cells, breaking down enzymes in the plaque matrix, inhibiting bacterial
aggression or inhibiting the attachment of bacteria to the tooth surface(Prasanth, 2011).

Sentul fruit is known edible and used as traditional medicinal herbs such as its roots can treat diarrhea, the leaves
can relieve fever, and the powdered part of the stem can be used as an anthelmintic (Diansari et al., 2018; Aria, et
al., 2013). Several researchers have proven the efficacy of the sentul plant as a white discharge medicine as stated
in (Warsinah et al., 2011) that reports the methanol extract of sentul bark can inhibit the growth of fungus Candida
albican by 39.65%. In addition, the ethyl acetate extract of the leaves of the sentul also has anti-bacterial activity
(Toobpeng et al., 2017). The results of the phytochemical screening of sentul fruit peel simplicia powder showed
the presence of groups of alkaloids, flavonoids, tannins, saponins, glycosides, anthraquinone glycosides and
steroids (Heliawati et al., 2017).

The objective of our study is to observe sentul fruit peel in Bali province in determining its effect of fractionation
with different types of solvents on the phytochemical compounds.

2. Method
2.1 Research Design

This research is an experimental study in a laboratory with qualitative and quantitative analysis models for
chemical compounds. This research was carried out from March to August 2021, on samples of old sentul fruit
peels, about 30 kilograms. The experiment includes laboratory examination of the extracts of aquadest, ethanol,
the fractions of aquadest, hexane and Ethyl Acetate at the Laboratory of the Faculty of Food Technology, Udayana
University. Then the data were analyzed qualitatively and descriptively.

2.2 Experimental Procedure

The peel of sentul fruit was collected and then washed, and dried in an oven to obtain simplicia for about 72 hours.
After drying, the sample was powdered using a blander, then extracted/separated biochemical compounds by
maceration/soaking method with distilled water and ethanol for 24 hours. The maceration method was chosen in
this study because it is an easy method and uses simple tools, which just need to soak the sample in a solvent.
After the extraction process, the next was to proceed with liquid-liquid fractionation, using a separating funnel
according to the solvent applying hexane, ethyl acetate and aquadest as solvents. The fractionation solvent is based
on the level of polarity of the solvent, polar aquadest, non-polar hexane, semi-polar ethyl acetate.

After obtaining the extract, phytochemical screening was carried out to determine the class of active compounds.
Phytochemical screening is a simple way to perform qualitative analysis of compound content in plants. In this
study, the screening carried out was the alkaloids test, flavonoids test, saponins test, tannins test, and triterpenoid
test because these tests already represented several groups of compounds contained in plants. Afterwards, the
extract was further tested for the levels of several phytochemical compounds such as phenol, flavanoid, tannins,
alkaloids, and saponins levels to know which fractionation had the highest phytochemical content. In addition,
antioxidant activity tests were also carried out to determine which type of solvent fractionated extract had the
highest antioxidant activity.
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3. Results
3.1 Phytochemical Screening

Table 1 shows the results of phytochemical screening tests with the fractionation of aqua, ethyl acetate and hexane
from sentul fruit peel extract. Based on the test results, the sentul fruit peel extract contain alkaloids, triterpenoids,
tannins, flavonoids and saponins, except for the hexane fraction which is declared negative to contain saponins.
This is presumably due to the small content of saponins in the hexane fraction of sentul fruit peel extract so that
qualitative compounds were not detected.

Table 1: Phytochemical screening of sentul extract

Variable

Sample Code - - - - - -

Saponins Alkaloids Triterpenoids ~ Tannins  Flavonoids
Aqua fraction of sentul aqua . .. .. o .
extract positive positive positive positive positive
Ethyl acetate fraction of . .. .. o .
sentul aqua extract positive positive positive positive positive
Hexane fraction of sentul . .. .. o .
aqua extract negative positive positive positive positive
Aqua fraction of sentul . .. .. o .
ethanol extract positive positive positive positive positive
Ethyl acetate fraction of . .. .. o .
sentul ethanol extract positive positive positive positive positive
Hexane fraction of sentul . .. .. o .

negative positive positive positive positive

ethanol extract

3.2 Quantitative Test

Table 2 shows the results of quantitative test of saponins, alkaloids, and tannins while table 3 shows the quantitative
results on phenol, flavonoids and antioxidant activity. The average value followed by the same letter in the same
column shows a non-significant difference (Duncan 5%). As seen from the tables, the liquid-liquid fractionation
of the two extracts using aquadest, ethyl acetate and hexane, the aqua and ethyl acetate fractions tend to contain
higher chemical compounds than the hexane fraction. Aquadest is polar solvent so they can attract polar
compounds such as tannins, alkaloids, saponins and phenolics, while ethyl acetate is a semi-polar solvent so that
it can still dissolve polar and non-polar components (Abarca-vargas et al., 2016), but hexane is a non-polar solvent
so that only few components of the extract are soluble.

Table 2: Quantitative results of saponins, alkaloids, tannins of sentul extract

Code Sample Alkaloids (mg/g) Tannins (mg/g) Saponins (mg/g)

Aqua fraction of

16.978 b 85.439 a 8.639 a
sentul aqua extract
Ethyl acetate fraction 12.110 c 77.807 b 4.120 c
of sentul aqua extract
Hexane fraction of 7.120 d 23.465 c 1.388 d
sentul aqua extract
Aqua fraction of
sentul ethanol extract 36.412 a 88.605 a 6.862 b
Ethyl acetate fraction
of sentul ethanol 16.673 b 6.512 d 4.232 c
extract
Hexane fraction of 5.957 d 4.085 d 1.090 d

sentul ethanol extract
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Table 3: Quantitave results of phenol, flavonoids and antioxidant activity of sentul extract
Antioxidant activity (%)

Code Sample Phenol (mg/100g GAE)  Flavonoids (mg/100g QE) 100 ppm
Aqua fraction sentul 7657.96 a 9560.23 c 23.684 a
aqua extract
Ethyl tate fracti
ylacetate Iraction 944.99 c 19672.96 a 13.727 b

sentul aqua extract
H fracti

exane fraction aqua 626.28 c 13928.07 b 6.117 c
extract sentul
Faction aqua ethanol 1444.49 be 11476.16 c 26.529 a

extract sentul
Fraction of the ethyl
acetate extract of 1772.12 b 17380.43 a 16.429 b
ethanol sentul
Fraction hexane

1337.18 bc 10436.92 C 8.606 C
extract ethanol sentul

3.2.1 Alkaloids

Figure 1 shows the alkaloids content in sentul peel extract. According to the results of the ANOVA test, the
fractionation treatment with hexane, ethyl acetate and aqua solvents on the ethanol extract and aquades of sentul
fruit peel gave a significant effect ( sig<0.005) on the alkaloids content.

40

15
10 I

Aqua fraction  Ethyl acetate  Hexane fraction Aquafraction fthyl acetate Hexane fraction
fraction of of aqua extract  of ethanol fraction of ethanol
aqua extract extract  of ethanol extract  extract

Alkaloid (mg/g)

of aqua extract

Figure 1: Alkaloids in sentul fruit peel

The highest alkaloids content is obtained in the aqua fraction of the ethanol extract with a concentration of 36.412
mg/g which is significantly different from other treatments. The lowest alkaloids content is obtained in the hexane
fraction of ethanol extract with a concentration of 5.957 mg/g which is not significantly different from the
treatment with the hexane fraction aqua extract with a concentration of 7.120 mg/g.

3.2.2 Tannins
Figure 2 shows the tannins content in sentul peel extract. Based on the results of ANOVA test, fractionation

treatment with solvent hexane, ethyl acetate and ethanol extract and aqua in ethanol and aquadest extract achieves
a significant influence (sig <0.005) on levels of tannins.
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Figure 2. Tannins in sentul fruit peel

The figure indicates the highest tannins content was obtained in the aqua fraction of ethanol extract with a
concentration of 88.605 mg/g which is not significantly different from the treatment with the aqua fraction of aqua
extract with a concentration of 85.439 mg/g and significantly different from other treatments. The lowest tannins
content is obtained in the hexane fraction of ethanol extract with a concentration of 4.085 mg/g which is not
significantly different from the treatment of the ethyl acetate fraction of ethanol extract with a concentration of

6.512 mg/g.
3.2.3 Saponins

Figure 3 shows the saponins content in sentul peel extract. Based on the ANOVA test results, fractionation
treatment with hexane, ethyl acetate and aqua solvents on ethanol and aquadest extracts of sentul fruit peel obtain
a significant effect (sig<0.005) on saponins levels.
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Figure 3: Saponins in sentul fruit peel

The highest levels of saponins is obtained in the aqua fraction of aqua extract with a concentration of 8.639 mg/g
which is significantly different from other treatments. The lowest levels of saponins is obtained from the hexane
fraction of ethanol extract with a concentration of 1.090 mg/g which was not significantly different from the
treatment with the hexane fraction of aqua extract with a concentration of 1.388 mg/g.
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3.2.4 Phenol

Figure 4 shows the phenol content in sentul peel extract. According to the results of the ANOVA test, the
fractionation treatment with hexane, ethyl acetate and aqua solvents on the ethanol extract and aquades of Sentul
fruit peel gave a significant effect (sig<0.005) on the phenol content.
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Figure 4: Phenol in sentul fruit peel

The highest phenol content is obtained in the aqua fraction of aqua extract with levels of 7657.96 mg/100g GAE
(Galat Acid Equivalent) which is significantly different from other treatments. The lowest phenol content is
achieved in the hexane fraction of aqua extract with a concentration of 626.28 mg/100g GAE.

3.2.5 Flavonoids

Figure 5 indicates the flavonoids content in sentul peel extract. Based on the ANOVA test results, fractionation
treatment with hexane, ethyl acetate and aqua solvents on ethanol and aquades extracts of sentul fruit peel gave a
significant effect (sig < 0.005) on flavonoids levels.
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Figure 5: Flavonoids in sentul fruit peel

The highest flavonoids content is obtained in the ethyl acetate fraction of aquadest extract of with levels of
19672.96 mg/100g QE (Quersetin Equivalent) which is not significantly different from the treatment of the ethyl
acetate fraction of ethanol extract with levels of 17380.43 mg/100g QE and is significantly different from other
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treatments. The lowest flavonoids content is obtained in the hexane fraction of the ethanol extract with a
concentration of 10436.92 mg/100g QE.

3.2.6 Antioxidant activity
Figure 6 is the antioxidant activity of sentul peel extract. Based on the results of the ANOVA test, fractionation

treatment with hexane, ethyl acetate and aqua solvents on ethanol and aquades extracts of sentul fruit peel holds a
significant effect (sig < 0.005) on the antioxidant activity of 100 ppm extract.

20
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| I I

0 I I

Antioxidant activity {%) 100 ppm

Aqua fraction  Ethyf acetate Hexane Aqua fraction  Ethyl acetate Hexane fraction
of aqua extract  fraction of fraction of of ethanol extract fraction of of ethanol
aqua extract ~ aqua extract ethanol extract extract

Figure 6: Antioxidant activity in sentul fruit peel

The highest antioxidant activity is from aqua fraction of ethanol extract with antioxidant activity of 26.529%, in
which it is not significantly different from the treatment of the aqua fraction of aqua extract with antioxidant
activity of 23.684% and significantly different from other treatments. The lowest antioxidant activity is obtained
in the hexane fraction of aqua extract of with an antioxidant activity of 6.117%.

3.2.7 IC50 results of sentul peel extract
In addition, the antioxidant activity of the extract was tested at a concentration of 100 ppm against DPPH. (2,2-

diphenyl-1-picrylhydrazyl. We also tested IC 50 (Inhibition Concentration 50%) of sentul fruit extract. Table 4
shows the results of sentul extract tested with IC50.

Table 4: Results of IC50 testing on sentul fruit

AAI (Antioxidant o
Treatment IC50(ppm) Activity Index) Description
Aqua fraction sentul aqua extract 299.96 0.135 Weakest
Ethyl acetate fraction sentul aqua 0.110 Weakest
365.63
extract
Hexane fraction aqua extract sentul 753.79 0.053 Weakest
Faction aqua ethanol extract sentul 189.54 0.211 Weak
Fraction of the ethyl acetate extract 0.117 Very weak
340.98
of ethanol sentul
Fraction hexane extract ethanol 0.066 Very Weak
608.78
sentul

According to table 4, the results of research, Sentul fruit extract has weak to very weak antioxidant activity with
the value of Antioxidant Activity Index (AAI) ranging from 0.066 -0.211. The aqua fraction of sentul fruit peel
ethanol extract has the highest AAI value of 0.211 (weak).
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4. Discussion

Sentul fruit (Sandoricum koetjape) is known for its ability as traditional medicine. Our research evaluate the
compounds in sentul fruit concerning as its use in gingivitis. On the quantitative test results i.e. table 2, based on
the ANOVA test, fractionation treatment with hexane, ethyl acetate and aqua solvents on the ethanol and aquadest
extract hold a significant effect (sig<0.005) on the content of saponins, alkaloids, tannins, phenols, flavonoids and
antioxidant activity. This shows that the type of solvent affects the content of phytochemical compounds in sentul
fruit peel. Based on the test results, the ethanol extract has a higher content of alkaloids, tannins and flavonoids
than the aquadest extract. The polarity of ethanol is lower than aquadest so that it can dissolve alkaloids,
diglycosides, phenolics, flavonoids, and a small amount of essential oils (Agustiningsih et al., 2010; Widyawati et
al., 2014).

Alkaloids are generally non-polar compounds, while the pseudoalkaloids and protoalkaloids are soluble in water
(Petruczynik, 2012). Alkaloids are more commonly found in polar solvents because the class of alkaloids
compounds that have the potential as antioxidants are polar compounds that will be extracted in polar solvents
(Ganetal., 2017).

Many tannins compounds are found in the use of aquadest as solvent. This is because tannins are more soluble in
water solvents. This component is found in the hexane fraction, because hexane is a non-polar solvent, so there
are fewer soluble components. The results of our study are in accordance with the research of (Aini &
Mardiyaningsih, 2016) which reported that tannins compounds are found in the aquadest fraction in the ethanol
extract of pandan leaves. According to (Yuliana et al., 2014) tannins are polar compounds with hydroxyl groups,
so to extract them, polar solvents such as methanol, ethanol, acetone and water are needed.

Saponins compounds tend to be polar soluble. Saponins are detected in polar and semi-polar solvents (Yusnawan,
2013; Robinson, 1995), but the smallest detected in non-polar solvents even on phytochemical screening, saponins
are not detected in hexane fractionation which is because of the very small amount extracted. The results of this
study are in accordance with the research of (Supriyanto et al., 2017) which stated that saponins compounds are
found in neem leaf extract in polar solvents.

Based on the results of the study, the highest phenolic compounds were obtained in the fractionation of aquadest
of sentul fruit peel extract. Phenol compounds have many hydroxyl functional groups or in free conditions
(aglycones) will produce high levels of total phenol (Juan Moreno, 2012). The total phenol test is non-specific
only on polyphenols. Phenolic components are known as polar antioxidants (Minatel et al., 2017). Aquadest has a
polar nature so that it is able to dissolve polyphenol compounds well.

The graph of the flavonoids content of sentul fruit peel extract can be seen in Figure 5. Flavonoids are compounds
that can be soluble in polar to non-polar solvents (Ferreira & Pinho, 2012). This statement is comparable to the
results of the study where the highest flavonoid content is obtained in the ethyl acetate fractionation of Sentul fruit
peel aquadest extract and the lowest is found in the hexane fraction.

Regarding figure 6 about antioxidant activity of sentul fruit peel extract, the highest antioxidant activity is held in
the aqua fractionation of ethanol extract since ethanol solvent is semi polar so it is able to extract flavonoids
compounds, phenols, tannins and alkaloids which have antioxidant properties.

Referring to table 4, the difference in IC50 value can be caused by the number of antioxidant compounds such as
flavonoids, phenols, tannins and alkaloids contained in the extract (Supriyanto et al., 2017). The higher the
concentration of bioactive compounds in the extract, the more antioxidants extracted. Ethanol is a semi-polar
solvent so that it has the ability to dissolve polar and non-polar compounds so that a lot of bioactive compounds
with antioxidant properties are extracted. Based on the results of the research, the ethanol fraction of sentul fruit
peel aqua extract contains high tannins, flavonoids, phenol and alkaloids content.
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Conclusion

We have conducted a study regarding the chemical content in sentul fruit (Sandoricum koetjape). From several
phytochemical compounds, flavonoids, saponins and tannins are aromatic hydroxyl groups that act as antibacterial.
Therefore, observing from the highest levels of flavonoids, saponins and tannins, the aqua fraction of sentul ethanol
extract is the best treatment with flavonoids content of 11476.16 mg/100g QE, tannins 88.605 mg/g and saponins
6.862 mg/g.

References

Abarca-vargas, R., Malacara, C. F. P., & Petricevich, V. L. (2016). Characterization of Chemical Compounds with
Antioxidant and Cytotoxic Activities in Bougainvillea x buttiana Holttum and Standl , ( var . Rose ) Extracts.
Antioxidants, 5(45), 1-11. https://doi.org/10.3390/antiox5040045

Agustiningsih, Wildan, A., & Mindaningsih. (2010). Optimasi Cairan Penyari pada Pembuatan Ekstrak Daun
Pandan Wangi (Pandanus amaryllifous Roxb) secara Maserasi Terhadap Kadar Fenolik dan Flavonoid Total.
Momentum, 6(2), 36—41.

Aini, R., & Mardiyaningsih, A. (2016). Pandan leaves extract (Pandanus amaryllifolius Roxb) as a food
preservative. Indonesian Journal of  Medicine and Health, 7(4), 166-173.
https://doi.org/10.20885/JKKI.Vol7.Iss4.art8

Aria, W. U., Efdi, M., & Santoni, A. (2013). Isolasi Senyawa Triterpenoid Dari Fraksi Aktif Kulit Batang Kecapi
(Sandoricum Koetjape Merr) dan Uji Bioaktifitas “Brineshrimps Lethality Bioassay.” Jurnal Kimia Unand,
2(1).

Diansari, E., Suwarsono, E., & Dalimunthe, A. (2018). Anti diarrhea effect of ethanol extract kecapi bark
(Sandoricum Koetjape Merr) on male Guinea pig induced with castor oil and bacteria Escherichia coli. Asian
Journal of Pharmaceutical and Clinical Research, 11(13). https://doi.org/10.22159/ajpcr.2018.v11s1.26571

Ferreira, O., & Pinho, S. P. (2012). Solubility of Flavonoids in Pure Solvents. Industrial & Engineering Chemistry
Research, 51(18), 6586—6590. https://doi.org/10.1021/ie300211e

Gan, J., Feng, Y., He, Z., Li, X., & Zhang, H. (2017). Correlations between Antioxidant Activity and Alkaloids
and Phenols of Maca ( Lepidium meyenii ). Journal of Food Quality, 2017, 1-11.
https://doi.org/10.1155/2017/3185945

Grover, V., Mahendra, J., Gopalakrishnan, D., & Jain, A. (2021). Effect of octenidine mouthwash on plaque ,
gingivitis , and oral microbial growth: A systematic review. Clin Exp Dent Res., 7(July 2020), 450-464.
https://doi.org/10.1002/cre2.386

Heliawati, L., Ardianto, D., & Ndruru, S. T. C. L. (2017). Introducing Phytochemical Testing of Sandoricum
koetjape Merr. Through Inquiry-Based Learning. In 2nd Asian Education Symposium.

Hodge, P. (2016). Mouthwashes : Do They Work and Should We Use Them ? Part 1: Antiplaque Efficacy of
Mouthwashes. Dental Update, 43(6), 536—544. https://doi.org/10.12968/denu.2016.43.6.536

Juan Moreno, R. P. (2012). Chapter 6 - Sugars: Structure and Classification. In Enological Chemistry (pp. 77-93).
Academic Press. https://doi.org/10.1016/B978-0-12-388438-1.00006-6

Karimi, A., Majlesi, M., & Rafieian-kopaei, M. (2015). Herbal versus synthetic drugs; beliefs and facts. J
Nephropharmacol, 4(1), 27-30.

Minatel, 1. O., Borges, C. V., Ferreira, M. 1., Gomez, H. A. G., Chen, C.-Y. O., & Lima, G. P. P. (2017). Phenolic
Compounds: Functional Properties, Impact of Processing and Bioavailability. IntechOpen, 1-25.
https://doi.org/10.5772/66368

Moein, N., Alavi, F. N., Salari, A., Mojtahedi, A., & Tajer, A. (2020). Effect of Listerine Mouthwash with Green
Tea on the Inhibition of Streptococcus Mutans: A Microbiologic Study. Pesquisa Brasileira Em
Odontopediatria e Clinica Integrada, 20, 1-6. https://doi.org/10.1590/pboci.2020.106

Murakami, S., Mealey, B. L., Mariotti, A., & Chapple, L. L. C. (2018). Dental plaque — induced gingival conditions.
Journal of Periodontology, 89(February 2017), 17-27. https://doi.org/10.1002/JPER.17-0095

Petruczynik, A. (2012). Analysis of alkaloids from different chemical groups by different liquid chromatography
methods. Cent. Eur. J. Chem., 10(3), 802—835. https://doi.org/10.2478/s11532-012-0037-y

Prasanth, M. (2011). Antimicrobial Efficacy of Different Toothpastes and Mouthrinses : An In Vitro Study. Dental
Research Journal, 8(2), 85-94.

Robinson, T. (1995). Kandungan Organik Tumbuhan Tinggi (VI). Bandung: Kosasih Padmawinata, ITB.

Supriyanto, B.W., S., M, R., & Yunianta. (2017). Uji Fitokimia dan Aktivitas Antioksidan Ekstrak Daun Mimba
(Azaradiracta indica Juss). In SNATIF (pp. 523-529).

Tanjaya, J., & Auerkari, E. I. (2011). IL-1 B Genetic Polimorphism in Menopause Women as Periodontal Disease
Risk Factor. Journal of Dentistry Indonesia, 18(1), 1-5.

35



Asian Institute of Research Journal of Health and Medical Sciences Vol.4,No.4, 2021

Toobpeng, N., Powthong, P., & Suntornthiticharoen, P. (2017). Evaluation of Antioxidant and Antibacterial
Activities of Fresh and Freeze-Dried Selected Fruit Juices. 4Asian Journal of Pharmaceutical and Clinical
Research, 10(9), 156-160. https://doi.org/10.22159/ajpcr.2017.v10i9.19099

Warsinah, Kusumawati, E., & Sunarto. (2011). Identification of Compound Antifungi of Sandoricum koetjape
stem and Activity to Candida albicans. Majalah Obat Tradisional, 16(3), 170-178.

Widyawati, P. S., Budianta, T. D. W., Kusuma, F. A., & Wijaya, E. L. (2014). Difference of Solvent Polarity To
Phytochemical Content and Antioxidant Activity of Pluchea indicia Less Leaves Extracts. International
Journal of Pharmacognosy and Phytochemical Research, 6(4), 850—855.

Yuliana, P., Laconi, E. B., Wina, E., & Jayanegara, A. (2014). Extraction of Tannins and Saponins from Plant
Sources and Their Effects on In vitro Methanogenesis and Rumen Fermentation. J. Indonesian Trop. Anim.
Agric., 39(June), 91-97.

Yusnawan, E. (2013). The Effectiveness of Polar and Non Polar Fractions of Ageratum Conyzoides L. to Control
Peanut Rust Disease and Phytochemical Screenings of Secondary Metabolites. J. HPT Tropika, 13(2), 159—
166.

Zhang, Q. W, Lin, L. G., & Ye, W. C. (2018). Techniques for extraction and isolation of natural products: a
comprehensive review. Chinese Medicine, 13(20), 1-26. https://doi.org/10.1186/s13020-018-0177-x

36



