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Abstract. Perepat (Sonneratia alba) is one of the mangrove plants found in Tanjung Jabung
Timur, Jambi Province. Research on perepat plants has been widely carried out on leaves, fruit
and bark, but there is no research on perepat roots, so it is necessary to do research on perepat
roots. This study aims to determine the compounds found in ethyl acetate extract from roots
which have antioxidant activity. Extraction and fractionatiffof percpat roots were carried out
in multilevel maceration. The isolation technique was carried out using vacuum column
chromatography and gravity column chromatograph e isolated compound was identified
using UV-Vis spectrophotometer, FT-IR and NMR. Antioxidant activity test of the isolated
compound was carried out by DPPH method. Characterization using UV-Vis gives maximum
absorption at wavelengths 268and 313 nm. While the characterization with FT-IR provide
information that the isolate containing functional groups of OH, C=0, CH; and CH,. Further
identification using NMR suggests that isolate are a mixture of stigmasterol and B-sitosterol
compounds, known as phytosterols. Antioxidant activity testing of ethyl acetate extract and
isolate gave 1Csy values of 223.67 and 439.71 ppm, respectively, indicating that these
compounds were classified as less active but still potential as antioxidants.

1. Introduction

Sonneratia alba or commonly known by the community as perepat, which one of the mangroves found
on the coasts of countries in Asia, among others in Indonesia, Malaysia, Philippines, India and China.
In several regions in Indonesia such as Jawa, Sulawesi and Maluku, the mangrove species Sonneratia
alba have been used as medicine, drinks and as raw materials for the manufacture of various cakes[1].
The leaves of perepat (Sonneratia alba) have antibacterial activity [2]. According to Kusyana
[3]Sonneratia alba has been widely used by coastal communities traditionally for medicine and food
ingredients, and the leaves of Sonneratia alba has an activity as antioxidants.

Antioxidants are compounds that can inhifd the oxidation rate of other molecules or neutralize free
radicals. Antioxidants are needed to prevent oxidative stress which is an imbalance condition between
the available number of free radicals and the amount of the antioxidants in the body [4]. SEEln and
Jayaprakasha [ 5] state that the antioxidant properties of plant extracts are generally caused by phenolic
compounds, such as flavonoids, phenolic acids, and tannins.

Based on research conducted by Herawati [6], compounds isolated from the bark of Sonnerdgfl
alba are phenolic group compounds with lactone rings. This compound is likely to contribute to the
antioxidant activity of various plant extracts. The selection of ethyl acetate fraction was carried out
based on research conducted by [7]. Ethyl acetate extract had the highest total phenol content of
377.250 mg / g, which was concluded that with high phenol levels the antioxidant activity was also
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high.Likewise, the research@@hducted by Latief er al. [8] of ethyl acetate fraction of Sonneratia alba
leaves and fruit showed antioxidant activity at a concentration of 1000 ppm with inhibition
percentages of 79.43% and 69.98%, respectively. Further testing of antioxidant activity with CAP-e
method was carried out,which provides information on how antioxidants can scavange free radicals in
red blood cells. This study focuses on knowing the ability of a compound to diminish oxidative stress
in red blood cells with thalassemia. The results indicated the activity of scavanging free radicals in
normal red blood cells, nature carriers and thalassemia patients [9]. Another study conducted by
Paputungan [10], showed that Senneratia alba fruit had antioxidant activity with an ICs, value of
296.54 ppm.

Based on the description above manifested that the leaves, bark and fruit have antioxidant activity.
But there is not much information about the chemical content and bioactivity at the root, so it is
necessary to do research on Sonneratia alba roots. It can be predicted that the root part also has an
opportunity as a source of antioxidants.

?Materials and methods

2.1. Plant materials

Sonneratia alba samples in this study were obtained from the river coast in Kampung Laut Village,
Kuala Jambi @strict, Tanjung Jabung Timur Regency, Jambi Province. The sample was then
determined in the Laboratory of Biotechnology and Engineering, Faculty of Science and Technology,
Jambi University.

2.2. Isolation and purification of compounds

Sonneratia alba roots that have been mashed, then macerated several times using n-hexane solvents
until the macerate obtained was no longer colored. Maserate was collected and the solvent was
evaporated with a rotary evaporator to obtain a thick n-hexane extract. The residue was dried until the
n-hexane solvent evaporated and then macerated with ethyl acetate. Maserate was collected and the
solvent was evaporated with a rotary evaporator to obtain thick ethyl acetate extract.Then a
phytochemical screening test was carried out on ethyl acetate extract.

Compound isolation was carried out on the most active extract in antioxidant activity, nameqthyl
acetate extract. Initial fractionation of ethyl acetate extract was carried out using vacuum column
chromatography using silica gel stationary phase. The samples were prepared by pre-absorbed and
cluted using n-hexane: ethyl acetate solvent gradienty. Eluate was collected in a bottle and each was
checked using a Thin Layer Chromatography (TLC) to be grouped. Each fraction was evaporated and
tested for antioxidant activity using DPPH stain sprayers. The active stains on the TLC plate were then
separated and purified by column chromatography techniques and recrystallized until pure active
compounds were obtained.

2.3. Characterization and identification of isolated compounds

Compound characterization was carried out using a UV-Vis spectrophotometer (Biochrom Libra
S§70) with wavelength of 200-400 nm and FT-IR spectrophotometer(Pelkin Elmer) at a wave number
of 4000400 cm’. Furthermore, isolation compounds were also identified using spectroscopic
methods, included'H NMR and'’C NMR, spectra were recorded using CDCl; as solvent.

2.4. Antioxidant activity test of isolated compounds

Testing of antioxidant activity was carried out by DPPH method [11]. For determination of antioxidant
activity, samples used ethyl acetate extract and isolated compounds with concentration variations of 0-
500 ppm and 0-200 ppm, respectively. A total of 0.2 ml of sample solution was pipette with a micro
pipette into vial, then added 3.8 ml of400 ppm DPPH solution. The mixture was homogenized and
incubated for 30 minutes in a dark place. Absorbance value was measured by UV-Vis
spectrophotometer at a wavelength of 517 nm. The same procedure was also done for positive control
using ascorbic acid.

[
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The antioxidant activity of each sample of ascorbic acid, ethyl acetate extract and isolated
compound was expressed by the percentage of free radical inhibition (% inhibition). The concentration
values of samples and% inhibition were plotted respectively on the x and y axes in the linear
regression equation. The linear regression equation obtained in the form of equation: y =b (x) + a, was
used to find the ICsy of each sample. The ICsq value states the sample solution concentration needed
to reduce DPPH by 50%.

?Results and discussions

3.1. Plants preparation

The sample preparation process is the initial stage of a research series. The samples obtained are
washed with clean water and then the samples are cut into small pieces, then dried but still not
exposed to direct sunlight, the process of drying the sample aims to reduce the moisture content in the
sample. The next sample is grinded, this is done to reduce the sample size. The extraction process is
then carried out, using multilevel maceration using n-hexane and ethyl acetate solvents.

3.2. Phyvtochemical screening test

Phytochemical test was carried out to determine qualitatively the class of compounds contained in the
ethyl acetate extract of Somneratia alba roots. According to Harbome (1987) [12], phytochemical
screening was carried out to provide an overview of the class of compounds contained in the extracts.
The following is a table of phytochemical screening results of ethyl acetate extracts.

Table 1. Phytochemical test results of ethyl acetate extract from Sonneratia alba roots.

Compound groups Result of phytochemical test
Alkaloid
- Tes Mayer -
- Tes Dragendorff -
Flavonoid
Tanin
Saponin
Streroid
Terpenoid
Fenol

+ o

+ o+ o

Kuinon -

From table 1. it is known that ethyl acetate extracts of Senneratia alba roots are contains tannin,
steroid and phenol compounds.

3.3. Spectroscopic characterization and identification

3.3.1. Uv-Vis characterization. Based on UV@§§s spectrum in Figure 1, there is absorption at
maximum wavelengths at 268 nm 13 nm. Absorption at a wavelength of 268 nm indicates the
influence of conjugate bonds, while absorption at a wavelength of 268 nm is an electron transition
from 7->m* double bond. For compounds with conjugated double bonds, the transition occurs from
m—>m*. Where the electron transition from m=>m* indicates the presence of a chromophore which is
typical for the C=C double bond system.
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Figure 1. Spectrum absorption of isolated compounds.

3.3.2 FT-IR Characterization. Identification using FT-IR spectrophotometer serves to determifffjthe
functional group of a compound. Here are the results of measurements using FT-IR
spectrophotometer.
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Figure 2. FT-IR spectrum of isolated compounds

From the FT-IR spectrum in Figure 2. shows that the compound obtained gives absorption at wave
number 3356.84 cm-1 with weak absorption which is assumed to be uptake of OH functional groups
from intermolecular hydrogen bonds. The presence of this —OH group is supported by absorption at
wave number 1033.22 cm™ from the vil&}ion of C-O stretching on primary alcohol %] The presence
of sharp bands at wave numbers 292231 ¢em™ and 2862.89 em are the extension of aliphatic C-H
groups. According to Socrates (1994), the presence of an aliphatic —CH stretch range absorption
indicates the possibility of a methyl group (CH;) at 2922.31 cm™' and methylene (CH,) at 2862.89 cm’
! This assumption is reinforced by the appearance of absorption in the wave number regions 1447.46
cm’ and 1370.64 cm™. Sharp absorption with strong intensity at wave number 1709.03 cm™ which
shows strain C=O from carbonyl group. Then the absorption at 1245.04 ¢m” appears as an R-O-
aromatic stretching vibration.

3.3.3. 'H and “C NMR Interpretation. The complete 'H and “C NMR spectral assigfhents of the
isolated compounds were made based on HSQC and HMBC spectroscopic data, also by comparing
their physical properties reported in the literature [14].
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Table 2.'H and C NMR chemical shift values for isolated compound.

Chemical Shift Value (ppm)

Carbon atom 5CNMR 5C NMR "H NMR " NMR Nature of
number . . . . carbon
experimental literature experimental literarture

1 36.65 36.72 CH,
2 29.74 29.71 34 CH,
3 71.99 71.97 3.54 (m, 1H) 3.53 (m, 1H) CH
4 42.39 42.35 CH,
5 140.86 140.94 Cc=C
6 121.88 121.32 5.35 (s, 1H) 5.38 (s, 1H) C=CH
7 31.76 31.71 CH,
8 29.22 29.24 CH
9 50.28 50.03 CH
10 36.30 36.16 C
11 24.45 24.32 CH,
12 39.93 39.82 CH,
13 40.64 40.45 C
14 56.92 56.90 CH
15 24.86 24.32 CH,
16 28.40 28.90 CH,
17 56.92 56.03 F CH
18 12.01 12.06 1.25 (s, 3H) 1.29 (d, 3H) CH;
19 19.13 19.06 0.77 (d, 3H) 0.74 (d, 3H) CH;
20 39.93 39.82 CH
21 23.22 23.12 1.25 (s, 3H) 1.20 (d, 3H) CH;
22 140.86 138.40 5.08 (m, 1H) 5.07 (e, 1H) Cc=C
23 121.88 129.34 5.17 (m, 1H) 5.20 (m, 1H) c=C
24 51.39 51.26 CH
25 34.05 34.01 CH
26 21.23 21.12 0.88 (d, 3H) 0.84 (d, 3H) CH;
27 22.84 22.82 0.92 (d, 3H) 0.97 (d, 3H) CH;
28 22.55 25.32 CH,
29 12.13 12.06 0.85 (t, 3H) 1.04 (t, 3H) CH;

The proton NMR showed the proton of H3 appearing as a multiplet at 6 3.54 ppm and
revealed fhe existence of signals for olefinic protons at 5.08 (m), 5.17 (m), 5.35 (s), and 2.34
(t) . The 13C-NMR has shown recognizable signals at 140.86 ppm and 121.88 ppm which are
assigned C5 and C6 double bondsfkespectively. The value at 19,13 ppm corresponds to
@hgular carbon atoms (C19) 39.93 ppm for C-20 and 23.22 ppm for C-21. Spectra shows
twenty nine carbon signals including six methyls, nine methylenes, eleven methane and three
quaternary carbons.

Based on the study of similarity of literature, manifested that the isolated coggpound is a
mixture of stigmasterol and beta-sitosterol compounds, known as pgjtosterols. According to
the literature beta-sitosterol and Stigmasterol are always in a mixture form ,it is very difficult to obtain
Stigmasterol in pure state. The only difference between the two compounds is the presence of
C22=C23 double bond in Stigmasterol and C22-C23 single b@}d in f-sitosterol, which can see in the
figure 3. Furthermore, literatures have shown that sitosterol is difficult to be obtained in pure state.
Stigmasterol and beta-sitosterol have the same Rf value 0.55 [15- 17].
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Figure 3. The structure of (a). stigmasterol and (b) beta-sitosterol

3.3.4. Antioxidants Activity from ethyl acetate extracts and isolated compounds. Testing of antioxidant
activity was carried out on ethyl acetate extract, isolate compounds (phytosterol) and ascorbic acid (as
a positive control), it was done to determine the initial potential of a compound as an antioxidant.
Table 3. shows the results of testing antioxidant activity based on the scavenging of a DPPH radical by
active compounds.

Table 3. Antioxidat activity of ethyl acetate, isolated compound (Phytosterol) and
ascorbic acid.

No Sample IC5, Value  Level of antioxidant
1 Ethyl acetate Extracts 223.67 ppm Weak
2 Isolated compounds (Phytosterol) 439.71 ppm Weak
3 Ascorbic acid (positive control) 7.06 ppm Strong

The ICs, value in the sample obtained from the calculation of the linear regression equation. The
coefficient “y” in this equation is as ICs,, while the “x” coefficient obtained is the amount of
concentration needed to scavange 50% of DPPH radical activity. in the experiment showed an increase
in percent inhibition by increasing the concentration of the sample. From the antioxidant activity test,
the ICs, values for ethyl acetate extract, isolated compound (Phytosterol) and ascorbic acid were
obtained at 223.67 ppm, 439.71 ppm and 7.065 ppm, respectively. From these results it was known
that the IC5, value from both ethyl acetate extracts and isolated compound obtained was not close to
the ICsq value of the positive control. According to Molyneux [18], that the compound has antioxidant
activity if the ICs, value obtained ranges from 200-1000 ppm, where these compounds are classified as
weak activity but still have potential as antioxidants.

4. Conclusions

According to the results, isolated compound from the ethyl acetate extract of Sonneratiqlba rootsis a
mixture of stigmasterol and @ta-sitosterol. Well known as phytosterols. The structure of the isolated
compounds were identified on the basis of spectroscopic methods and by comparing their physical
properties reported in the literature. Antioxidant activity of ethyl acetate extracts and isolated
compounds (Phytosterol) gave ICsy values of 223.67 and 439.71 ppm, respectively. So it can be
concluded that the compound was classified as less active (weak) but still has the potential as an
antioxidant.
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