BIODIVERSITAS
Volume 25, Number 5, May 2024
Pages: 1911-1919

ISSN: 1412-033X
E-ISSN: 2085-4722
DOI: 10.13057/biodiv/d250507

Phytocomponents analysis and antioxidant activity of Malacca fruit
extract (Phyllanthus emblica) using three different solvents

NAZARUDDIN!?, ROSMAIDAR?, TONGKU N. SIREGAR* SRI WAHYUNI®, AMALIA SUTRIANA®Y
1Laboratory of Pathology, Faculty of Veterinary Medicine, Universitas Syiah Kuala. JI. Teungku Hasan Krueng Kalee No. 4, Banda Aceh 23111, Aceh,
Indonesia
2Graduate School of Mathematics and Applied Sciences, Universitas Syiah Kuala. JI. Teuku Nyak Arief No. 441, Banda Aceh 23111, Aceh, Indonesia
3Laboratory of Pharmacology, Faculty of Veterinary Medicine, Universitas Syiah Kuala. JI. Teungku Hasan Krueng Kalee No. 4, Banda Aceh 23111,
Aceh, Indonesia
4Laboratory of Reproduction, Faculty of Veterinary Medicine, Universitas Syiah Kuala. JI. Teungku Hasan Krueng Kalee No. 4, Banda Aceh 23111,
Aceh, Indonesia
5Laboratory of Anatomy, Faculty of Veterinary Medicine, Universitas Syiah Kuala. JI. Teungku Hasan Krueng Kalee No. 4, Banda Aceh 23111, Aceh,
Indonesia
6]_aboratory of Pharmacology, Faculty of Veterinary Medicine, Universitas Syiah Kuala. JI. Teungku Hasan Krueng Kalee No. 4, Banda Aceh 23111,
Aceh, Indonesia. Tel./fax.: +62-651-7551536, Yemail: amalia_sutriana@usk.ac.id

Manuscript received: 21 December 2023. Revision accepted: 3 April 2024.

Abstract. Nazaruddin, Rosmaidar, Siregar TN, Wahyuni S, Sutriana A. 2024. Phytocomponents analysis and antioxidant activity of
Malacca fruit extract (Phyllanthus emblica) using three different solvents. Biodiversitas 25: 1911-1919. Malacca plant (Phyllanthus
emblica L.) grows widely in Aceh Province, Indonesia representing a wide group of phytochemical components of medicinal usage.
This study aims to assess the antioxidant activity and bioactive compounds in P. emblica fruit extract, which was extracted by
subsequent extraction using n-hexane, ethyl acetate, and ethanol. The extracts were then subjected to phytochemical and GC-MS to
identify and quantify the bioactive compounds and measure the radical scavenging using DPPH assay to estimate the antioxidant
activity. The results showed that P. emblica fruit extracted with ethanol and ethyl acetate contained flavonoids, phenolics, terpenoids,
and saponin compounds, while n-hexane extract only contained steroids. The antioxidant activity of ethanol, ethyl acetate, and n-hexane
extracts was very strong, with 1Cso values of 18.81, 20.75, and 31.01 ppm, respectively. The highest antioxidant activity was found in
the ethanol extract of P. emblica fruit. The GC-MS analysis revealed that the most abundant chemical component in ethanol and ethyl
acetate extract was 1, 2, 3 benzenetriol, while in n-hexane extract was eugenol. Based on bioactive components and antioxidant activity,
ethanol is suggested as the optimal solvent to gain a high content of polyphenols and flavonoids as well as high antioxidants from P.

emblica fruit for utilization in pharmacognosy.
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INTRODUCTION

Malacca (Phyllanthus emblica L.) is a deciduous tree
with a size of small to medium up to 5.5 m that has
enormous benefits for health. All parts of P. emblica plant
(twigs, roots, leaves, flowers, seeds, and fruit) can be used
as herbal medicine because they have high medicinal
properties and are valuable for therapeutic efficacy (Yadav
et al. 2017). All components of the P. emblica plant have
been greatly utilized in various traditional medicines,
including Indian medicine, Greek Arabic medicine, Tibetan
medicine, and traditional Chinese medicine (Krishnaveni
and Mirunalini 2010; Kumar et al. 2012).

Many pharmacological investigations have found that
the therapeutic properties of P. emblica plants concentrate
in the fruit, which is an excellent source of chemical
metabolites, including saponins, flavonoids, tannins,
steroids, and glycosides (Poltanov et al. 2009; Luo et al.
2011). Several flavonoid compounds found in P. emblica
fruit are kaempferol-3-O-o-L-(6"-ethyl) rhamnopyranoside,
kaempferol-3-O a-L-(6"- methyl)-rhamnopyranoside, -
amyrin, -amyrin-3-palmitate, betulinic acid, daucosterol,

oleanolic acid, triacontanoic acid, triacontanol, Kketone,
lupeol acetate, gallic acid, ursolic acid, quercetin, and
bisabolane (Habib-ur-Rehman et al. 2007; Pientaweeratch
et al. 2016). These secondary metabolite compounds, known
as antioxidants, protect biological components such as
lipids, proteins, vitamins, and DNA by inhibiting damage
by free radical oxidation and providing electron/electron
donor or reductant compounds (Liu et al. 2008a). The
metabolite content of P. emblica fruit has been confirmed
to have pharmacological effects such as anticancer
(Chatterjee et al. 2011), anti-aging (Chaikul et al. 2021),
hepato-protective, immuno-modulatory (Khan 2009), to
cure Alzheimer's disease (Jang et al. 2017), anti-oxidation,
anti-inflammation, anti-viral and lowering blood pressure,
blood lipid, and blood glucose (Yan et al. 2022).

The bioactive components of a plant material can be
obtained by extraction. The extraction technique greatly
determines the obtainment of bioactive components in
quantity and quality (Gaire and Subedi 2014; Alkaabi et al.
2023). There are various extraction techniques, both
conventional and modern, and each extraction technique
has its advantages and disadvantages. The extraction
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technique and solvent influence the extraction result and
the produced extracts' biological activity (Mahdi-Pour et al.
2012; Kaur et al. 2023). Many individual solvents have
been used to extract the bioactive compounds from P.
emblica fruit, including polar, semi-polar, and non-polar
solvents (Albadwawi et al. 2022). However, due to the
diversity of bioactive substances in plant materials and
their varying solubility traits in different solvents (Ajanal et
al. 2012), the optimal solvent for extracting P. emblica fruit
must be evaluated. The choice of hexane in the extraction
process as the first solvent so that the fat components in the
material can be separated first, aims not to hinder the
release of the active ingredient in the extraction process
with other solvents. The hexane solvent also functions to
release active steroid/terpenoid compounds. The ethyl
acetate solvent can attract components such as phenols,
terpenoids, and alkaloids, while the methanol solvent can
attract components such as alkaloids, phenolics, and
carotenoids (Sulasmi et al. 2020; Abubakar and Haque
2022; Halim et al. 2022).

To examine and quantify the levels of bioactive
compounds found in natural and biological systems based
on their polarity, molecular size, and chemical nature,
researchers have widely used the Gas Chromatography-
Mass Spectroscopy (GCMS) method (Aldhanhani et al.
2022). GC-MS is a simple, sensitive, and effective method
to separate and detect the biologically active substances
contained in the plant extract (Uma and Balasubramaniam
2012; Meechai et al. 2016). No research has identified and
compared the phytocomponents of the ethanol, ethyl
acetate, and n-hexane solvents using GC-MS. Therefore,
this research was carried out to screen the active compounds
in P. emblica fruit using 3 different solvents and analyze
the antioxidant activity of P. emblica fruit using the DPPH
(1,1-diphenyl-2-picrylhydrazyl) method before being applied
as therapy for streptozotocin-induced diabetic rat.

MATERIALS AND METHODS

Plant sample authentication and preparation

The P. emblica fruit samples were collected in Krueng
Raya, Aceh Besar, Indonesia. The fresh matured fruits
were chosen based on similar size, shape, color, and
ripening stages which were assessed by visual appearances.
An acknowledged taxonomist at the Biology Laboratory of
the Faculty of Mathematics and Natural Sciences, Universitas
Syiah Kuala, Banda Aceh, Indonesia (No: 713/UN11.1.8.4/
TA.00.01/2022) identified and authenticated the samples.

A fresh sample of P. emblica fruit was then washed
using running water to remove dirt attached to the fruit
sample. The washed samples were air-dried without being
exposed to direct sunlight. The dried samples were crushed
using a blender to obtain fine powder, sieved using a sieve,
and then weighed.

Extraction of Phyllanthus emblica fruit

The extraction process was performed by successive
macerations using increasing polarity solvents (n-hexane,
ethyl acetate, and 96% ethanol). The ratio of P. emblica
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fruit powder and solvent was 1:10. A total of 250 g fine
powdered P. emblica fruit was weighed, put into a tube
container, and then macerated with 2.5 L of n-hexane
solvent for 72 hours. The n-hexane solution of P. emblica
fruit was filtered by filter paper to separate the simplicia
and filtrate of P. emblica fruit. After filtration, the P.
emblica fruit was re-macerated with 2.5 L of ethyl acetate
solvent for 72 hours, after which it was filtered again.
Finally, this simplicia was macerated using ethanol as
performed in the maceration process with n-hexane and
ethyl acetate solvents. The filtrates from all solvents were
then evaporated at 40-60°C temperature using a vacuum
rotary evaporator to remove the remaining solvents. The
obtained extracts were then packaged in a well-closed dry
container and stored at 4°C for further analysis.

The yield of the concentrated extract was calculated
using the following formula:

Weight of concentrated extract
X 100%

Extracti ield (%) =
xtraction yield (%) Weight of simplicial

Phytochemical screening

Phytochemical screening of active compounds from
simplicia powder of P. emblica fruit extract includes
examination of alkaloid, flavonoid, steroid, terpenoid,
tannin, saponin, and phenolic compounds. This screening
was performed on 3 types of extracts dissolved in 3 different
solvents. This phytochemical screening was performed to
follow the method of Harborne (1984).

Antioxidant activity analysis

Antioxidant activity was performed as described
previously by Fidrianny et al. (2018) with some modifications.
The extract stock solution was made by dissolving 50 mg
of extract in 500 mL of methanol to obtain a 1000 ppm
solution. The solution was then diluted into five different
concentrations (10 ppm, 20 ppm, 30 ppm, 40 ppm, and 50
ppm). At each concentration, methanol was added to a 10
mL volumetric flask up to 10 mL. Next, 0.5 mL of the
extract solution prepared for the antioxidant activity test
was placed into a 10 mL volumetric flask. Add 1.5 mL of
40 ppm DPPH solution to each concentration and vortex
for 2 seconds. After that, the samples were incubated for 30
minutes at 37°C in the dark room. This was conducted to
optimize DPPH activity so that the reaction occurs between
DPPH and the tested sample (Sharma and Bhat 2009). Each
extract was performed in triplicates. Next, a UV-Vis
spectrophotometer was used to read the absorbance with a
wavelength of 517 nm. The ascorbic acid preparation as a
standard solution was performed by diluting 5 mg of
ascorbic acid in 100 mL methanol (100 ppm). The solution
was then diluted to obtain concentrations of 0 ppm, 2 ppm,
6 ppm, 8 ppm, and 10 ppm. Each standard concentration
was processed similarly to the extracted sample. The
percentage inhibition was measured using the formula as
follows:

(A DPPH - A sampel) x 100 %

% Inhibition = ADPPH

Where: A is absorbance.



NAZARUDDIN et al. — Bioactive constituents and antioxidant activity of P. emblica fruit extract

Gas Chromatography-Mass Spectrometry (GC-MS)
analysis

The GC-MS analysis was conducted at the Faculty of
Mathematics and Natural Science, Universitas Syiah Kuala,
Banda Aceh. Samples were analyzed using an ISQ™ 7000
Single Quadrupole GC-MS System (Thermo Scientific)
Triple off-axis Thermo Scientific™ DynaMax™ XR detection
system. The GC system has the Thermo Scientific™ AI/AS
1310 Series Autosampler and System Qualification Column
(SQC) column with a 30 m x0.25 mm ID x 0.25 um
column length. Helium was used as the gas carrier at a
constant 1 mL/min flow rate. The time was 60 minutes
with an injector temperature of 260°C, detector 250°C, and
column 325°C. Commercial mass spectral library (latest
edition) options, including NIST Mass Spectral Library
with Rl and MS/MS, Wiley Mass Spectral Library, and
Maurer/Pfleger/Weber Mass Spectral Library for drugs,
poisons, pesticides, pollutants, and their metabolites.

Data analysis
Data were analyzed descriptively.

RESULTS AND DISCUSSION

Phytochemical screening

One parameter that influences the extract's quality is the
extract yield percentage. The extract yield was determined
by dividing the extract weight by the weight of the
simplicia used. Therefore, achieving high extraction yields
and different biological activities depends on the extraction
medium with solvents with appropriate soluble affinity
(Lefebvre et al. 2021). In this study, the P. emblica fruit was
extracted using 3 different solvents with different polarities:
n-hexane, ethyl acetate, and ethanol. The yield of the
resultant P. emblica fruit extract, which was extracted
using different solvents, ranged from 1.55 to 3.25 % (Table
1). Among the solvents used, the ethanol extract yielded
the highest, followed by n-hexane and ethyl acetate.

In a previous report, EI Husna et al. (2022) reviewed
that the extract yields of P. emblica fruit ranged from 0.7%
to 96%. The extraction yield obtained in this study was
considered low for all solvents. Under the same raw
material conditions (fruit powder), the yield is affected by
the extraction time, which is 21.5% for extraction using
methanol for 24 hours (Liu et al. 2008b) and reaches
56.25% when extracted with alcohol for 7 days (Alagar et
al. 2014). The longer soaking time softens the cell wall of
the material, thus releasing more bioactive components (El
Husna et al. 2022). However, Ghosh et al. (2021) observed
that P. emblica fruit extracted with ethanol for 7 days
produced a 23.1 % yield. The difference in yield might be
due to the different conditions of the raw materials used
and differences in extraction time and solvents used.
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Kumari and Khatkar (2016) stated that the compatibility of
solvents and extracted compounds regarding their degree of
polarity is very important in assisting better and maximum
extraction, which is also evident in this study.

The phytochemical screening tests showed that P.
emblica fruit contains secondary metabolite compounds
such as flavonoids, terpenoids, steroids, phenolics, tannins,
alkaloids, and saponins (Table 2). Different solvents used
in the successive extraction process will produce different
active compounds. The results of extraction with hexane
solvent only obtained steroid compounds; ethyl acetate
solvent obtained flavonoid, steroid, phenolic, tannin, and
saponin compounds; while extraction with ethanol solvent
obtained bioactive components of flavonoids, terpenoids,
phenolics, tannins, and saponins.

The present study showed that solvents had a great
effect in extracting bioactive components from P. emblica
fruit. Due to the different degrees of polarity of solvents
and compatibility of the compound with the solvents,
extraction of flavonoid, phenolic and tannin compounds
was varied. Ethanol and ethyl acetate were efficient solvents
for extracting flavonoid, phenolic, and tannin compounds
(Table 2). Similarly, Do et al. (2014) reported that ethanol
was an effective solvent for extracting polyphenols linked
to the polar fibrous matrix and was safe for human
consumption. Polyphenols illustrate at least 10,000
compounds containing aromatic rings with over one
hydroxyl group attached (Rudrapal et al. 2022). The most
common dietary polyphenols are flavonoids, phenolic
acids, tannins, lignans, anthocyanidins, catechins, and
stilbenes (Rudrapal et al. 2022). As a secondary plant
metabolite, they are abundant in most vegetables, herbs,
and fruits (Roy et al. 2022).

Antioxidant activity test

DPPH test is generally conducted to evaluate the
antioxidant activity of crude extracts. DPPH assay is
considered a widely used, rapid, and economical method to
evaluate the antioxidant activity of different foods using
different solvents. Determination of the absorbance of each
sample concentration was determined by a spectrophotometer
at a wavelength of 517 nm. At this wavelength, the extract
has the antioxidant ability to inhibit DPPH free radicals,
which are stable free radicals in solution and the oxidized
form with strong absorption capabilities (Kaur and Kapoor
2002). The antioxidants' ability to inhibit free radicals is
defined as % inhibition. Figure 1 depicts the correlation
between sample concentration and % inhibition of free
radicals from P. emblica fruit extract for each solvent.

The parameter used to demonstrate antioxidant activity
is the Inhibition Concentration (ICsp) value, which indicates
DPPH radical scavenging activity (Senevirathne et al.
2006). The lower the ICso value is the higher the antioxidant
activity (Molyneux 2004). Table 3 shows the antioxidant
activity of P. emblica fruit extract using different solvents.
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Table 1. The yield of Phyllanthus emblica fruit extract after
extraction using ethanol, ethyl acetate, and n-hexane

Solvents Simplicia (g) Extract (g) Extract yield (%)
Ethanol 200 6.5 3.25
Ethyl acetate 200 31 1.55
n-Hexane 200 4 2.00

Table 2. Phytochemical screening of Phyllanthus emblica fruit
extracted with ethanol, ethyl acetate, and n-hexane solvents

Ethanol Ethyl acetate n-Hexane
Compound
extract extract extract

Flavonoids + + -
Terpenoids + - -
Steroids - + +
Phenolic + +
Tannin + + -
Alkaloids
DD - - -
Meyer - - -
Wagner - - -
Saponin + + -

120.00

100.00
. 80.00 /
=®
e et Ethanol
£ 6000
= —— Ethyl Acetate
£
= 40.00 N-Hexane

== Vit C
20.00
0.00
0 10 20 30 40 50 60

Concentration (ppm)

Figure 1. Antioxidant activities (% inhibition) of various
concentrations of Phyllanthus emblica fruit extracted with
different solvents

Table 3. The ICso values (ppm) of DPPH scavenging activity of
Phyllanthus emblica fruits extracted with different solvents

Extract 1Cso (ppm)
Ethanol 18.81+0.34
Ethyl acetate 20.7545.16
N-Hexane 31.01+1.06

Based on the 1Cs calculation results, it showed that the
P. emblica fruit extract with all the solvents used has an
ICso value below 50 (n-hexane extract=31.01; ethyl
acetate=20.75; ethanol=18.81), which indicated that the
extract with all these solvents was classified as an
antioxidant with wvery strong abilities. According to
Molyneux (2004), the classification of antioxidant activity
was split into 5 categories: >200 ppm (very weak), 150-200
ppm (weak), 100-150 ppm (moderate), 50-100 ppm
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(strong), and <50 ppm (very strong). This study revealed
that the lowest ICso values were displayed in ethanol
extract, tailed by ethyl acetate extract, and the lowest was
found in n-hexane extract. Addina and Harahap (2023)
have confirmed that the use of different solvents influenced
the 1Cso of the P. emblica bark and fruit extract, whereby P.
emblica fruit extracted using ethanol possessed ICsy of
729.66+£117.03 ppm while using n-hexane was
3,345.85+278.38 ppm.

This study also revealed that the antioxidant activity
(% inhibition) of P. emblica fruit extracted using ethanol
and ethyl acetate was stronger than that of P. emblica fruit
extracted using n-hexane. Generally, phenols and flavonoids
are polar compounds, so the compound will easily dissolve
in polar or semi-polar solvents. However, those compounds
could not be extracted perfectly in an n-hexane solvent (a
non-polar compound), consequently cannot optimally
reduce the DPPH radical activity (Mustarichie et al. 2017)
which resulting in lower antioxidant activity, as observed
in this study. Earlier, Kumari and Katkhar (2016) had been
observed that the ethanolic extract of P. emblica fruit
possessed higher antioxidant activity than the ethyl acetate
extract.

Ngo et al. (2017) stated that solvents used significantly
affect the extraction yield and bioactive compound content
and will consequently affect the biological activity of the
extract, which is also evident in this study. The ethanolic
extract was the most potent in the present study regarding
ICso values of DPPH scavenging activity among the
extracts tested. This might be because the ethanolic extract
of P. emblica fruit contained the highest level of flavonoid,
phenolic, alkaloid, and terpenoid compounds (Kuppusamy
et al. 2015). These compounds have strong antioxidant
activity and hence remove various reactive oxygen species
to protect the body from oxidative stress, including
peroxynitrite, hydroxyl radicals, hypochlorous acid, peroxyl
radicals, and superoxide anions (Chao et al. 2014; Chaudhary
et al. 2023).

Previously, the antioxidant activity of P. emblica fruit
was reported by Halim et al. (2022), who demonstrated P.
emblica fruit ethanolic extract ability as an antioxidant with
an ICsp value of 7.63 pg/dL. Several researchers have also
pointed out that P. emblica fruits are a potential source of
strong antioxidants (Liu et al. 2008b; Saha and Verma 2015;
Cahyaningrum et al. 2020; Prananda et al. 2023). In
addition, Scartezzini et al. (2006) found that processed P.
emblica fruit poses higher antioxidant activity than Vitamin
C.

GC-MS analysis from ethanol extract of P. emblica fruit

The ethanolic extract chromatogram of P. emblica fruit
using GC-MS is displayed in Figure 2. The chemical
compounds from the ethanol extract of P. emblica fruit that
can be identified using GS- are listed in Table 4. There are
6 chemical compounds identified, the most being 1,2,3-
Benzenetriol (68.85%) and lupeol (21.44%). 1,2,3-
Benzenetriol (synonym pyrogallol) is an organic compound
with the molecular formula of C¢HsOs and a molecular
weight of 126.11 (g/mol) belonging to the polyphenol group
(Alonso et al. 2022). Pyrogallol has shown a beneficial
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effect on health issues since the compound can inhibit
some factors that cause cardiovascular diseases, provide
protection against several types of cancer, and assist in
inhibiting inflammatory processes in chronic degenerative
diseases such as hypercholesterolemia and diabetes (Asuzu
et al. 2019; Leri et al. 2020). In a previous study,
Balasubramanian et al. (2014) reported a similar result as
found in this study, in which the major bioactive compound
found in the methanolic extract of P. emblica leaves was 1,
2, 3-benzene-triol.

Lupeol is a Triterpenoid naturally found in many edible
vegetables, fruits, and medicinal plants. Its molecular
formula is C30H500, and its molecular weight is 426.72
(g/mol) (Nguyen et al. 2021). Lupeol is important in
various pharmacological activities, such as antioxidant,
anti-inflammatory, anticancer, and antimicrobe (Liu et al.
2021) and accelerating wound healing (Beserra et al. 2018).

GC-MS analysis of Ethyl Acetate extract of P. emblica
fruit

The chromatogram of the ethyl acetate extract of P.
emblica fruit using GC-MS is presented in Figure 3. The
chemical compounds of the ethyl acetate extract of P.
emblica fruit are shown in Table 5. There were 37 chemical
compounds identified, with the largest compound being
1,2,3-Benzenetriol (29.93 %) and 3-Allyl-6-methoxyphenol
(19.20%). 3-Allyl-6-methoxyphenol (synonym eugenol) is
a phenolic constituent (C10H1202 or CH3C6H3) with a
molecular weight of 164.20 g/mol (Nejad et al. 2017)
which can be found in a diversified plant source. Like other
phenolic compounds, eugenol exhibits free radical scavenging
activity (Nejad et al. 2017). It plays an important role in
various life-threatening conditions, including cancer,
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in the n-hexane extract were eugenol (18.89%) and -
Amyrone (15.38%). S-Amyrone is a triterpene compound
with a formula of C30H500, and the molecular weight is
426 (Ali et al. 2022). Previously, it has been reported that
B-Amyrone contained in some plant materials possessed
antioxidant activity (Ali et al. 2022) and showed systemic
anti-inflammatory action in rats (de Almeida et al. 2015).

Overall, the GC-MS results showed that the most
dominant compound found among the 3 solvents used was
1,2,3 benzenetriol, identified in ethanol extracts of P.
emblica fruit (68.5%). The higher polyphenol compound
found in the extracted ethanol of P. emblica fruit using GC-
MS analysis agrees with DPPH analysis results, in which
the higher antioxidant activity was observed in ethanol
extract. Phenolic groups have been reported to have the
ability as antioxidants and prevent free radical damage
through donating hydrogen ions, acting as direct free
radical scavengers, and chelating metal cations. Plant-derived
polyphenols act as reducing agents and antioxidants due to
their characteristic of donating hydrogen from their
hydroxyl groups to form stable radicals (Olszowy 2019).
This stable radical formation occurs because the free
electrons in the radical are stabilized by electron
delocalization in the presence of resonances in the aromatic
ring (Mustarichie et al. 2017). Therefore, we assumed that
the polyphenol compounds are responsible for the observed
antioxidant activity in this study.

Table 4. Bioactive compounds from ethanol extract of Phyllanthus
emblica fruit

Retention time

Name of the compound Peak area (%)

. ; X (Min)
mfIammatlo_n, hyperglycemia, and elevated cholesterol 1.2.3-Benzenetriol 19.993 68.85
levels (Khalil et al. 2017). 3-Furanacetic acid, 4-hexyl-2, 22.194 0.67
5-dihydro-2,5dioxo
GC-MS analysis of n-Hexane extract of P. emblica fruit Z-2-Tridecen-1-ol 30.026 0.64
The results of the chromatogram of the n-hexane extract ~ Urs-12-en-24-oic acid, 3-0x0-, 47.627 4.44

of P. emblica fruit are shown in Figure 4; the chemical —Mmethyl ester, (+)
compounds that were successfully identified using GC-MS Ihunblergol gggii 231-9&
are shown in Table 6. The dominant chemical compounds upeo : :
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Figure 2. GC-MS chromatogram of ethanol extract of Phyllanthus emblica fruit



1916 BIODIVERSITAS 25 (5): 1911-1919, May 2024

4.528 4 g Etil acetat

cournts
4.0e8 H
3.5e84
3.0e8 A o
2.568 ] o
2.0e8
1.5e8
1.0e8 A .

_hr (‘Syé_\h

™ &

5.0e7 ] @ S @‘b@
FF' ﬂ P min
1.6e7 4 L
4.0 50.C 60.C

Figure 3. GC-MS chromatogram of ethyl acetate extract of Phyllanthus emblica fruit

Table 5. Bioactive compounds from ethyl acetate extract of Phyllanthus emblica fruit

Name of the compound

Retention time (Min)

Peak area (%)

Acetic acid, butyl ester

2H-Pyran-2,6(3H)-dione

1,2,3-Propanetriol, 1-acetate

Glycerin

3-Allyl-6-methoxyphenol

Copaene

1,2,3-Benzenetriol

1,2,4-Benzenetriol

2-Propenoic acid, 3-phenyl-

3-Furanacetic acid, 4-hexyl-2,5-dihydro-2,5dioxo
Naphthalene, 1,2,3,4-tetrahydro-1,6dimethyl-4-(1-methylethyl)-, (1S-cis)
1H-Indene, 1-ethylideneoctahydro-7amethyl-, cis-
1-Hexadecanol

Diethyl Phthalate

11,11-Dimethyl-4,8 dimethylenebicyclo[7.2.0Jundecan-3-ol
Isoaromadendrene epoxide

Caryophyllene oxide

Benzenesulfonamide, N-adamantan-1ylmethyl-2-chloro-5-nitro-
Phenol, 4-(1,1-dimethyl propyl)-

Phenol, 2-(1,1,3,3-tetramethyl butyl)-
3,5,7-Nonatrien-2-one, 8-methyl-7-(1methylethyl)-, (E,E)
Phenol, 2-(1,1,3,3-tetramethyl butyl)-
4-(2-Methyl-cyclohexane-1-enyl)-but-3-en-2-one
E-15-Heptadecenal

Hexadecanoic acid, methyl ester

n-Hexadecanoic acid

5-Eicosene, (E)-

trans-13-Octadecenoic acid

Octadecanoic acid

1-Heneicosanol

Heptacos-1-ene

Phthalic acid, di(2-propyl pentyl) ester

9-Hexacosene

Pentacosane

?-Sitosterol

B-Amyrone

Lup-20(29)-en-3-one

4.314
8.834
12.065
15.272
19.132
19.500
20.299
20.642
21.343
22.272
23.173
23.918
24.686
24.856
25.897
26.349
26.649
27.349
27.543
27.707
28.155
28.353
28.533
29.098
31.788
32.682
33.087
35.883
36.328
36.733
40.080
42.522
43.178
47.477
53.014
53.171
53.803

1.28
0.71
0.75
2.36
19.20
0.63
29.93
18.26
1.27
1.50
0.37
0.42
0.99
0.28
2.27
0.27
0.46
1.15
1.22
0.74
0.29
0.66
0.33
1.48
0.32
3.05
1.10
1.80
1.32
0.80
0.49
0.39
0.28
0.41
1.34
1.53
0.32
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Figure 4. GC-MS chromatogram of n-hexane extract of Phyllanthus emblica fruit

Table 6. Bioactive compounds from ethyl acetate extract of Phyllanthus emblica fruit

1917

Name of the compound

Retention time (Min)

Peak area (%)

Thanone, 1-(3-ethyloxiranyl)-

Pentanal, 2,2-dimethyl-

2-Pentene, 2,4-dimethyl-

a-Cubebene

Eugenol

Copaene

Caryophyllene

1,4,7,-Cyclounderatrieme, 1,5,9,9-tetramethyl-, z,z,z,-
3- Furanacetic acid, 4-hexyl-2,5-dihydro-2,5- dioxo-
Cis-Calamenene

Caryophyllene oxide

(1R, 3E, TE, 11R)-1,5,5,8-Tetramethyl-12- oxabicyclo[9.1.0]dodeca-3,7-diene
11,11-Dimethyl-4,8- dimethylenebicyclo[7.2.0] undecan-3-ol
Tricyclo[5.2.2.0(1,6)] undecan-3-ol, 2- methylene-6,8,8-trimethyl-
Caryophyllene oxide

Humulenol-1

E-15-Heptadecenal

cis-Z-a-Bisabolene epoxide

Tetradecane, 2,6,10-trimethyl-

Dibutyl phthalate

n-Hexadecanoic acid

1-Heneicosanol

cis-Vaccenic acid

Octadecanoic acid

Heptacos-1-ene

n-Tetracosanol-1

Phthalic acid, di(2-propyl pentyl) ester
1-Heptacosanol

Pentacosane

1-Heptacosanol

Nonacosane

Octacosyl trifluoroacetate

Octacosanal

Tetratriacontane

13,27-Cycloursan-3-one

Nonacosanal

Olean-12-en-3-ol, acetate, (3R)-

B-Amyrone

B-Amyrin

Lup-20(29)-en-3-one

Lupeol

Glutinol

Glutinol

1-Heptatriacotanol

24-Norursa-3,12-dien-11-one
2,6-Di-tert-butyl-4-methoxyphenol, trifluoroacetate

6.464

6.886

8.056

18.783
19.303
19.603
20.813
21.538
22.286
23.194
24.806
25.293
26.027
26.354
26.714
28.949
29.129
29.289
29.442
32.612
32.789
33.136
36.057
36.435
36.785
40.125
42.621
43.227
44.723
46.128
47.699
48.774
49.376
50.107
50.903
52.165
53.284
53.563
53.804
54.141
54.348
54.539
55.831
56.059
57.158
57.913

0.71
0.36
0.24
0.49
18.59
1.27
6.56
0.74
0.46
0.44
6.51
0.66
5.96
0.31
1.25
0.89
0.99
0.29
0.31
1.87
0.93
1.34
1.57
0.34
1.22
0.93
2.71
0.99
0.38
1.74
6.89
0.38
0.33
0.55
00:34
1.83
2.66
15.38
1.89
3.94
0.60
1.19
1.19
0.11
0.36
1.32
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In conclusion, based on bioactive components and
antioxidant activity, ethanol is suggested as the optimal
solvent for obtaining a higher content of polyphenols and
flavonoid compounds as well as antioxidant activity from
P. emblica fruit for utilization in pharmacognosy.
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