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Xylocarpus granatum is a mangrove species found in coastal waters that performs
photosynthesis with the aid of chlorophyll pigments. These pigments are
considered bioactive compounds and are thought to have antioxidant properties.
Natural antioxidants are essential for combating free radicals and reducing the
carcinogenic effects of synthetic compounds over prolonged use. This study
aimed to evaluate the antioxidant activity and bioactive compounds of
Xylocarpus granatum fruit extract from Pengudang Village. Antioxidant activity
was assessed using the DPPH method, while bioactive compounds were analyzed
through steroid and triterpenoid, tannin, and saponin tests. The total flavonoid
and phenol content were determined using quercetin and gallic acid solutions, and
chlorophyll and carotenoid pigments were analyzed using acetone as the solvent.
The results showed that the antioxidant activity of the Xylocarpus granatum fruit
extract from Pengudang Village was in the very weak category, with an activity
value of 236.46 ppm. The total chlorophyll a and carotenoid content were found
to be 70.9 mg QE/g of the sample, while flavonoid content was 3.21 mg GAE/qg,
and phenolic content was 0.35 mg/g. Tannin and saponin contents were 0.69 mg/g
and 0.5 pmol/g, respectively. These findings indicate that although the extract
exhibits some antioxidant properties, it is relatively weak in comparison to other
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1. Introduction

The Nyiri plant (Xylocarpus granatum) is a
mangrove plant often found in Indonesia. This plant can grow
in tidal areas and along rivers. Antioxidants are chemical
compounds that can inhibit oxidation reactions by donating
one or more electrons to free radicals to reduce these free
radicals. The term antioxidant is now familiar because
antioxidants are known to positively influence human health,
especially their ability to neutralize the negative impact of
free radicals.

Free radicals are molecules with unpaired electrons,
which can cause the molecule to donate or accept electrons
from another molecule; this makes free radicals unstable and
very reactive (Nosa et al., 2020). Free radicals originate from
external environmental exposure and metabolism (Nurjanah
et al., 2021). The DPPH method is one of the methods used
to determine the antioxidant activity and has a simple, fast,
and easy for screening the antioxidant activity of food
ingredients or plant extracts. Antioxidant activity is indicated

Copyright ©2025 Journal of Marine Biotechnology and Immunology.

by the DPPH solution's color change from dark purple to pale
yellow and antioxidant activity is expressed in Inhibition
Concentration 50 (ICsp). This exploration of the use of
mangroves from Pengudang Village needs to be carried out
as an initial stage of information in developing a natural
product.

2. Material and methods
2.1 Study location

The sampling location was taken in the Pengudang
Village area, Riau Islands Province. Samples are taken as
much as possible from the X. granatum fruit available at the
sampling point (Figure 1).
2.2 Research Methods and Procedures
2.2.1 Sample preparation

The mangrove fruit samples that have been collected
are washed clean using running water and dried in a place that
is not exposed to direct sunlight or dry wind for + 5 days.
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Figure 1.

Next, the samples that have been collected will be cut into
smaller sizes + 2 cm.
2.2.2 Sample extraction

Sample extraction used a single maceration method.
50 gram samples of Xylocarpus granatum mangrove fruit that
had been mashed were then soaked in 500 mL methanol
solvent using a glass beaker for 1 x 24 hours and then filtered
with rotary evaporator. The filtrate that has been obtained will
be placed in a beaker the residue from the first soaking will
be macerated again with methanol solvent for 1 x 24 hours.
2.2.3 Determination of maximum absorbance of DPPH

Four mg of DPPH powder is then dissolved with 100
ml of ethanol in an Erlenmenyer to produce a DPPH 0.1 mM.
4 ml of the DPPH solution was put into a cuvette to measure
at a wavelength of 400-800 nm (Hidayati et al., 2020).
2.2.3.1 Determination of antioxidant activity

The 1000 ppm extract solution was diluted to 50,
100, 150, 200, and 250 ppm concentration into an
Erlenmeyer. 3 ml of each extract concentration was mixed
with 0.1 mM DPPH solution. Next, the solution was
incubated for 30 minutes, and the absorbance was measured
using the maximum DPPH wavelength. The antioxidant
strength value is measured using the %inhibition formula, and
then the results of the linear regression equation were
calculated for the 1C50 value.
2.2.4 Phytochemical analysis

Phytochemical testing was done on steroids &
triterpenoids, saponins, tannins, and flavonoids.
2.2.4.1 Flavonoids

Flavonoid testing was carried out by making a
solution of 1000 ppm Xylocarpus granatum extract then
taking 5 ml and adding 0.05 mg of magnesium powder, and
followed by 1 ml of concentrated HCI (Erlidawati and
Zahrina, 2023). The solution was shaken vigorously until a
color change occurred. A positive test indicates the formation
of a red, yellow, or orange color (Nur & Rahmawati, 2019).
2.2.4.2 Steroids and triterpenoids

Testing for steroids and triterpenoids uses the
Lierbermann-Bouchard method. Add acetic acid and sulfuric
acid to the 1000 ppm extract solution and observe the color
changes. According to Novitasari and Putri (2016), the
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Lierbermann-Bouchard method is a color test for the
characteristics of steroids and triterpenoids. Positive results
are green-blue for steroids and red-purple for triterpenoids
(Habibi et al., 2018).
2.2.4.3 Saponins

Saponin testing was carried out with a solution of
extract. 1000 ppm was added with 5ml of chloroform
solution, shaken until homogeneous, and left for 2 minutes.
Then, two drops of 2N HCI were added. Extracts containing
saponin produce stable foam for 10 minutes (Pontoh et al.,
2019).
2.2.4.4 Tannin

Tannin testing was carried out by taking a solution
of extract. 1000 ppm was added with 1% gelatin then a few
drops of 10% NaCl were added. A positive result contains
tannin if white precipitate forms (Makatamba et al., 2020).
2.2.4.5 Total phenolic and flavonoid testing

The total phenolic content was carried out with
gallic acid as a standard with a concentration of 5,10,15,20,25
ppm in 2 ml, then 5 ml of distilled water and 0.5 ml of 5%
Folin-Ciocalteu reagent and 1 ml of 5% Na,COjs solution,
then incubated for 1 hour. The absorbance was measured
using a spectrophotometer at a wavelength of 725 nm (Lakoro
et al., 2020). Next, the total flavonoid content was carried out
with a quercetin solution as a standard with a concentration
of 5, 10, 15, 20, 25 ppm with 1 ml of AICI; and 8 ml of 5%
acetic acid and left for 16 minutes, then the absorbance was
measured at a wavelength of 415 nm. The standard curve for
gallic acid and quercetin was obtained from the regression
values by entering the absorbance value obtained on the x-
axis and the concentration on the y-axis. The same steps were
carried out on the Xylocarpus granatum extract solution. The
total phenol value calculation is expressed in mg Galic Acid
Equivalent (GAE)/1000mg, and total flavonoids is expressed
in mg Quercetin Equivalent (QE)/1000mg.
2.2.4.6 Carotenoid and chlorophyll testing

A 1000 ppm Xylocarpus granatum extract solution
used acetone and the absorbance was measured at
wavelengths of 645nm, 663nm for cjlorophyll and 480 nm for
carotenoid (Hidayati et al., 2017).



3. Results
3.1 Xylocarpus granatum fruit extract

The yield percentage of Xylocarpus granatum fruit
extract with a single maceration process was 17.85% (Tabel
1).

Table 1. Extract of Xylocarpus granatum fruit
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3.2 Bioactive Compound Content

The phytochemical tests carried out are steroid &
triterpenoid, saponin, tannin, and flavonoid tests. Xylocarpus
granatum contains bioactive compounds like triterpenoids,
tannins, and flavonoids. (Table 2).

Solvent Dried samples (gram) Extract (gram)

Yield Percentage (%)

Extract colour Extract Form

Methanol 115 5.6

17.85

Reddish brown pasta

Table 2. Phytochemical test of extract Xylocarpus granatum fruit

Extract Bioactive compounds Result
Flavonoids +
Steroids -
Xylocarpus granatum fruit Triterpenoids +
Saponins -
Tanins +

3.3 Total Phenolic and Flavonoid Content

The standard curve of the gallic acid solution and the
quercetin solution has the same regression value with a value
of r = 0.9888 for the gallic acid solution and r = 0.9925 for
the quercetin solution. If the r value is close to 1, it shows a
relationship between the solvent concentration and the
absorbance value of gallic acid and quercetin. Next, the

equation from the linear regression was used to calculate the
total content of phenolic and flavonoid compounds. The
following is a table of absorbance values for standard gallic
acid, quercetin, and extract absorbance solutions (Table 3).

Xylocarpus granatum fruit extract has a total
phenolic compound content (32.1 mg GAE/g sample) and a
total flavonoid content (70.9 mg QE/ g sample).

Table 3. Total phenolic and flavonoids extract Xylocarpus granatum fruit

Concentration Standart Abs. Concentration Extract Abs. .
Test Regression Total
(ppm) (ppm) (ppm) (ppm)
5 0.160
10 0.283 _
Phenolic 15 0.424 1000 0.0710 YOI e
20 0.643 ' g samp
25 0.816
5 0.049
10 0.156 _
Flavonoid 15 0.244 1000 0.0866 y= 8'882ng " 70'95;2? (I%E/ g
20 0.393 ' P
25 0.517
3.4 Pigments Content
The chlorophyll a, chlorophyll b and carotenoid content of
Xylocarpus granatum extract showed in (Table 4).
Table 4. Pigments content of extract Xylocarpus granatum fruit
Extract Solvent Absorbance Pigment Result
663 645 480 Chlorophyll a (mg/g) 0.357
Xylocarpus granatum fruit Acetone 0.038 0.038 0.031 Chlorophyll b (mg/g) 0.692
Carotenoid (umol/g) 0.5
3.5 Antioxidant Activity o5 — T :
3.5.1 DPPH maximum wavelength 515 nm

DPPH or free radicals with unpaired electrons have
a maximum absorbance at a 510-520 nm wavelength. In this
research, the maximum absorbance of DPPH was obtained at
a wavelength of 515 nm (Figure 2).
3.5.2 Antioxidant activity of Xylocarpus granatum fruit
extract

The antioxidant activity test used five serial sample
concentration, namely 50, 100, 150, 200, and 250 ppm (Table
5). The linear regression graph of antioxidant activity, extract
concentration, and the resulting percentage of inhibition value
is directly proportional. If the concentration is higher, the
percentage of inhibition will also be higher. The following
table shows absorbance values, percentage inhibition, and
IC50 values.
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Figure 2. DPPH maximum wavelength
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Table 5. Antioxidant activity of Xylocarpus granatum fruit extract

Solvent Concentration DPPH Absorbance of extract Inhibition 1Cso Regression
(ppm) Absorbance + DPPH Percentage (ppm) Equation

50 0.168 12.50
100 0.154 19.79 _

Methanol 150 0.102 0.121 36.97 23646 YT OIINT
200 0.107 44.27 '
250 0.957 50.15

4. Discussion form y=bx + a which will determine at what concentration of

Xylocarpus granatum extract has a yield value of
17.85% from 11.5 grams of dry sample. This result is greater
than research (Ramadani et al., 2020) of 10.05% using
ethanol solvent. Methanol (polar) solvent has the property of
being able to dissolve various compound components, which
can influence the results of higher yield values (Saputri et al.,
2019). Differences in yield values in previous studies with the
same sample species and different solvents influenced the
yield values produced.

Triterpenoids are compound that function as
antiseptic, antimicrobial, and antibiotic (Akasiah et al., 2021).
Tannin compounds have a role in being antibacterial and
antioxidant. Flavonoids are a class of phytochemical
compounds with protective properties found in many plants.
And flavonoids are bioflavonoids that function as
antioxidants (sudirman et al.,2016). Another factor that
influences phytochemical tests is the solvent used due to the
role of the solvent in attracting compounds in the sample
(Haryani et al., 2022).

Compared with the other research, the Pedada fruit
skin extract (Sonneratia caseolaris) using methanol as a
solvent has a total phenolic compound content of 32.75 mg
GAE/g. Flavonoid compounds from the phenol group have a
role in reducing free radicals (Hudaifah and Utami, 2020).
Flavonoid compounds are compounds derived from phenol
which can act as antioxidants. One of the natural antioxidants
is flavonoid compounds by inhibiting oxidation
(Purwaningsih and Deskawati, 2020).

The other compounds that help Xylocarpus
granatum extract reduce free radicals are chlorophyll a, b, and
carotenoids. According to Sedjati et al. (2018), the effect of
high and low antioxidant activity can be influenced by other
compounds, namely chlorophyll, carotenoids, and flavonoids.
Xylocarpus granatum has a higher chlorophyll b value
compared to chlorophyll a. According to Febrianto et al.
(2019), it is thought that the use of methanol (polar) will
dissolve more chlorophyll b than chlorophyll a.

Inhibition percentage value that has been obtained
will be analyzed to look for the Inhibition correction value of
50 with linear regression, namely looking for the x value at
y=0.2176x+1.7761 for antioxidant activity. The value
obtained for antioxidant activity was 236.46 ppm and was
classified as very weak (Supriyana et al., 2019).
Determination of the dampening power of antioxidants was
carried out by calculating the decrease in the value of DPPH
absorbance on the concentration of the Xylocarpus granatum
extract solution. According to Hidayati et al. (2022), as the
concentration of the extract increases, there is an increase in
the inhibitory value and antioxidant capacity of the extract.
The %inhibition graph obtained results from calculating the
average absorbance value of each extract concentration and
analyzing it using the inhibition presentation formula. Then,
this value will be used as a linear regression equation with the

the sample can be an optimal antioxidant in the 1C50 range.
The higher the IC50 value, the smaller the strength of the
antioxidant activity, whereas conversely, if the IC50 value is
low, the greater the strength of the antioxidant activity
(Andriani and Murtisiwi, 2020). IC50 value of Xylocarpus
granatum extract amounting to 236.46 ppm, so that at this
concentration, the sample used can inhibit or counteract 50%
of the reactivity of free radicals. The resulting antioxidant
activity values vary due to differences in sampling locations,
sample handling after collection (Marraskuranto et al. 2021),
and the type of solvent used during the sample extraction
process (Purwaningsih and Deskawati, 2020).

5. Conclusions

The bioactive compounds of Xylocarpus granatum
from Pengudang Village, Riau Islands, are positive for
triterpenoids and tannins. The total flavonoid content, total
phenolic content, chlorophyll a, chlorophyll b, and
carotenoids had values of 70.9 mg QE/g sample, 32.1 mg
GAE/g sample, 0.357 mg/g, 0.692 mg/g, 0.5 pumol/ ml, and
has very weak antioxidant activity.
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