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ABSTRACT
This study aimed to analyze and determine the antioxidant bioactivity of Rhizhopora mucronata leaf crude
extract against free radical scavenging or DPPH (2,2-diphenyl-1-picrylhydrazyl). Antioxidant activity testing
was carried out using the DPPH method with a calculation of (%) inhibition for linear regression and
inhibition concentration (IC50). The research treatment used 3 different polar solvents, namely methanol,
ethanol, and distilled water in the maceration method extract process. Also used is a control in the form of
0.1 mM DPPH solution in p.a. ethanol. Positive control comparisons were treated as samples. R. mucronata
extract is known to contain secondary metabolites which have antioxidant properties. The readings using a
UV-Vis spectrophotometer showed that the crude extract of R. mucronata with methanol as a solvent had
the strongest antioxidant activity with an IC50value of 8.5744 ppm. While the crude extract with ethanol and
distilled water solvent had a value of 29.2815 ppm and 471.4607 ppm, respectively.
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Introduction
Free radicals in fish are the result of normal cellular
metabolism, and many of these compounds play important roles in various metabolic pathways (Billertakahashi et al., 2015). In cells, there are three main
sources of free radical formation, such as oxidative
metabolism in mitochondria, the respiratory activity
of leukocytes due to pathogen attack, and environmental factors (some drugs, diet, ionizing radiation,
ultraviolet light, and visible light). However, free
radicals are highly reactive molecules with unpaired
electrons in the final electron layer (Ferreira and

Matsubara, 1997). So that free radicals can bind
nonspecifically with other biological molecules and
if excessive, it has the potential to cause damage to
tissue proteins, enzymes, DNA, carbohydrates, and
membrane lipid peroxidation (Biller and Takahashi,
2018).
The excess of free radicals can be overcome by
natural antioxidants in the fish body, such as endogenous sources (enzymes or cofactors) or through
exogenous sources (food). Antioxidants are compounds that can give one or more electrons to oxidant compounds and make oxidant compounds
stable (Wang et al., 2013). Currently, the commonly
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used antioxidants are synthetic antioxidants, but
these compounds are suspected to have carcinogenic and toxic effects. Therefore, it is important to
develop and utilize antioxidants that are safer and of
natural origin (Bariyyah et al., 2013). One of the
natural ingredients that can be used and are abundant is the mangrove Rhizophora mucronata. This is
because most of its parts are known to contain
bioactive compounds that can potentially act as antioxidants (Dhayanithi et al., 2020). The choice of solvent type becomes important in the extraction process, due to several factors such as selectivity, capability, convenience, and price considerations. The
extraction solution used is adjusted to the polarity of
the desired compound with the like dissolves like
principle (Putri, 2015). Secondary metabolites are
known to function as antioxidants in capturing free
radicals (DPPH) (Batubara et al., 2020). According to
Snehlata et al. (2018), extraction to extract secondary
metabolites is more effective using polar solvents
(ethanol, methanol, and distilled water) than nonpolar solvents. Therefore, this study was conducted
to determine which type of polar solvent is best for
obtaining the highest content of an antioxidant activity.

Materials and Methods
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centrations (ppm) with the addition of 0.1 mM
DPPH. After that, it was incubated at 30 ºC and the
absorbance was measured using a UV-Vis spectrophotometer at a wavelength of 515 nm. The absorbance data obtained from each concentration of each
extract was calculated as a percent (%) of the inhibitory value according to the procedure of Andayani
et al. (2008). Furthermore, the IC50 value is calculated
by the formula ((50-B)/A) from the regression equation with the control (DPPH 0.1 mM solution in p.a.
ethanol) and the ratio (ascorbic acid) which is used
as the sample (Yefrida et al., 2014).

Results
Rhizophora mucronata leaf sample preparation produced dry powder. Then the powder is macerated
with a different solvent. After this process, the extract is filtered and evaporated to produce a thick
extract with a yield which can be seen in Table 1.
The results of determining the wavelength with 0.1
mM DPPH obtained a maximum wavelength of 515
nm. Meanwhile, the measurement of antioxidant
stability is in the range of ± 30 minutes.
Table 1. Rhizophora mucronata extract yield
Solvent

Sample preparation
The samples of Rhizophora mucronata leaves that
have been obtained are then processed through drying by washing with running water and drying according to the method of Subeki et al. (2018).
Extraction of Rhizophora mucronata
At the extraction stage, the method used is the maceration method using volatile organic solvents. Extraction was carried out by maceration and evaporation. The use of solvents with 3 polar solvents such
as ethanol, methanol, and distilled water was used
to test the bioactive compound R. mucronata in capturing free radicals (Verdiana et al., 2018).
Antioxidant Activity Test with DPPH (1,1diphenyl-2-picrylhydrazyl)
Determination of the maximum wavelength and
measurement of antioxidant stability were measured based on Bariyyah et al. (2013). Then the extract samples (methanol, ethanol, and distilled water) were dissolved in the solvent each with 6 con-

Methanol
Ethanol
Distilled water

Yield (%)
(w/w)
6,02
5,11
2,10

Concentrated
extract color
Deep dark green
Deep dark green
Chocolate

The antioxidant activity test of R. mucronata crude
extract using ethanol methanol and distilled water
was carried out at several concentrations. All treatment concentrations including control were measured at an absorption wavelength of 515 nm with
the stability time obtained. The results in this process are measured by (%) inhibition and linear regression to obtain A and B values resulting in R2
values close to  1. The calculation results can be
seen in Table 2. Then the inhibition concentration
(IC50) is obtained which can be seen in Table 3.

Disscussion
The yield of Rhizophora mucronata crude extract produced by methanol solvent was greater with a yield
of 6.02% compared to other solvents. This is because
methanol has a better polarity than ethanol and dis-
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Table 2. Determination of linear regression (Y = A + B)
with the value of R2
No

1
2
3
4

Treatment

Methanol
Ethanol
Distilled water
Positive control

R2

Linear regression
(Y=A + B) of
concentration and
(%) inhibition
A
B
1,6169
0,7516
0,0178
9,1099

36,136
27,992
41,608
29,919

0,9749
0,9779
0,9801
0,9606

Table 3. Inhibition concentration (IC50).
No

Treatment

IC50 (ppm)

1
2
3
4

Methanol
Ethanol
Distilled water
Positive control

8,5744
29,2815
471,4607
2,2043

tilled water. Methanol is a polar solvent that is often
used because it penetrates cell walls more efficiently,
producing more secondary metabolites. This causes
maceration with methanol as a solvent to produce
extracts with more variations in secondary metabolites (Bariyyah et al., 2013). Determination of the best
solvent, in this case, to produce the highest levels or
values of antioxidant activity. The parameter used to
see this is using IC50. The definition of IC50 is the concentration of the sample solution which will cause a
decrease in DPPH activity by 50% (Artanti and
Lisnasari, 2018).
The results showed that the crude extract of
Rhizophora mucronata on the leaves, with methanol
and ethanol as solvent, had a very high level of antioxidant activity. The antioxidant levels of the two
solvents were 8.5744 ppm and 29.2815 ppm. Meanwhile, distilled water solvent extract does not have
antioxidant activity, because it produces a value of
471.4607 ppm. This is because antioxidants are very
strong if the IC50 value is <50 ppm, strong if the IC50
value is 50-100 ppm, moderate if the IC50 value is
100-150 ppm, weak if the IC50 value is 151-200 ppm,
and is declared inactive if it has an IC50 value> 200
ppm (Nicoli et al., 1999).
This explanation shows that extraction with
methanol as a solvent has the potential to be applied
to animals (in vivo) as a natural remedy to fight oxidative stress due to free radicals. Apart from being
a very strong antioxidant, the extract with methanol
solvent had an antioxidant value close to the control

(ascorbic acid) with a value of 2.2043 ppm compared
to the ethanol solvent extract.

References
Andayani, R., Maimunah and Lisawati, Y. 2008. Determination of antioxidant activity, total phenolic content
and lycopene in tomatoes (Solanum tycopersicum L).
Journal of Pharmaceutical Science and Technology. 13
(1): 31–37.
Artanti, A.N. and Lisnasari, R. 2018. Antioxidant activity
test of the Solanum leaf ethanol extract using the free
radical reduction method. Journal of Pharmaceutical
Science and Clinical Research. 2 : 62–69.
Bariyyah, S.K., Fasya, A.G., Abidin, M. and Hanapi, A.
2013. Antioxidant activity test on dpph and identification of active compounds classes of microalga
extracts Chlorella sp. cultivation results in the tauge
extract medium. Alchemy. 2 (3) : 195–204.
Batubara, R., Surjanto, S., Hanum, T.I., Handika, A. and
Affandi, O. 2020. The screening of phytochemical
and antioxidant activity of agarwood leaves
(Aquilaria malaccensis) from two sites in North
Sumatra, Indonesia. Biodiversitas. 21 (4) : 1588–1596.
Biller-Takahashi, J.D., Takahashi, L.S., Mingatto, F.E. and
Urbinati, E.C. 2015. The immune system is limited
by oxidative stress/: Dietary selenium promotes optimal antioxidative status and greatest immune defense in pacu Piaractus mesopotamicus. Fish & Shell fish
Immunology. 47: 360–367.
Biller, J.D. and Takahashi, L.S. 2018. Oxidative stress and
fish immune system/: phagocytosis and leukocyte
respiratory burst activity. Annals of the Brazilian
Academy of Sciences. 90(4): 3403–3414.
Dhayanithi, N.B., Kumar, T.T.A., Balasundaram, C., Devi,
G. and Ramasamy, H. 2020. Immuno-antioxidant
defense of partially purified Rhizophora mucronata in
clownfish (Amphiprion sebae) against Vibrio
alginolyticus. Journal of Cell & Molecular Biology. 4(9):
1–10.
Ferreira, A.L.A. and Matsubara, L.S. 1997. Radicais livres:
conceitos, doenças relacionadas, sistema de defesa
e estresse oxidativo. Rev Ass Med Brasil. 43(1) : 61–68.
Nicoli, M.C., Anese, M. and Parpinel, M. 1999. Influence
of processing on the antioxidant properties of fruit
and vegetables. Trends in Food Science & Technology.
10: 94–100.
Putri, A. 2015. Larvacidal activity of kemuning leaf extract
(Murraya paniculata (L.) Jack) againts dengue hemorrhagic fever vector. J Majority. 4 (3): 1–8.
Snehlata, K., Sheel, R. and Kumar, B. 2018. Evaluation of
Phytochemicals in polar and non polar solvent extracts of leaves of Aegle marmelos (L.). IOSR Journal
of Biotechnology and Biochemistry (IOSR-JBB). 4 (5):
31–38.
Subeki, S., Asih, I.P., Setyani, S. and Nurainy, 2018. Formu-

S294
lation study of cassava (Manihot esculenta) and seaweed leaves (Eucheuma cottonii) against sensory and
chemical properties of nori. Proceedings of the National
Seminar on Agricultural Technology Development,
Polinela Journal. 357–365.
Verdiana, M., Widarta, I.W.R. and Permana, I.D.G.M.
2018. Ultrasonic waves on antioxidant activity of
lemon leather extract (Citrus limon (Linn.) Burm F.).
Journal of Food Science and Technology. 7(4) : 213–222.

Eco. Env. & Cons. 27 (October Suppl. Issue) : 2021
Wang, C.,Yue, X., Lu, X. and Liu, B. 2013. The role of catalase in the immune response to oxidative stress and
pathogen challenge in the clam Meretrix meretrix’,
Fish and Shellfish Immunology. Elsevier. 34 (1): 91–99.
Yefrida,Y., Ulfaningsih, M. and Loekman, U. 2014. Method
validation of total antioxidant determination (calculated as cytric acid) in orange sample by
spectophotometry using fecl3 oxidator and ortophenantroline complex. J. Ris. Kim. 7 (2) : 186–193.

