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Abstract. Total phenolic content and antioxidant activity of various Sonneratia caseolaries
pneumatophores root extracts were evaluated. The total phenolic content of the extract was
determined based on the Folin-Ciocalteau method which showed that methanol contained
the greatest total phenolic (119,44 + 3,99 mg GAE/g). Antioxidant activity was determined
through measurement of DPPH free radical scavenging activity (ICsp) and reduction capacity.
The 1Cso values of extracts were 19.50, 49.36, 96.16, and 119 ug / mL respectively for
methanol, ethyl acetate, chloroform and n-hexane extract. Reduction capacity can be seen
from the ability to transform Fe** - Fe* ions that methanol extract shows the highest
capacity. Solvent polarity affects antioxidant activity and total phenolic content. Similarly,
total phenolic content is positively and significantly correlated with antioxidant activity. It can
be concluded that the roots of S.caseolaries have potential as a source of pharmaceutical raw
materials.
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INTRODUCTION

Sonneratia caseolaries like halophyte plants generally grow well in extreme
areas such as high salinity and ultraviolet radiation which can cause oxidative
damage to plant cells (Jithest et al., 2006; Xiong & Zhu, 2002). Plants that have the
ability to adapt to extreme areas like this, certanly have a unique defense system to
protect them from damage. One of these defense systems is in the form of
secondary metabolites found in halophyte plants (mangroves) which include
alkaloids, phenolics, steroids and terpenoids. These compounds have important toxic,
pharmacologic and ecological effects (Bandaranayake, 2002; Kokpol, 1990). Phenolic
compounds are known to protect plants from herbivores, and the main function of
most phenolic compounds is to protect plants from damage due to excessive light
by acting as antioxidants, and their levels vary according to environmental
conditions, and there is a tendency to increase the production of phenolic
compounds in mangroves when grow and survive under stressful conditions
(Banerjee et al. 2008; Agati et al. 2007; Close & McArthur, 2002). Various studies on
the phytochemicals of S. Caseolaries plants have been carried out. Tian et al. (2009)
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reported a variety of compounds including phenolics from S stem bark, caseolaries.
Bunyapraphatsara et al. (2003) studied 32 species of mangrove plants and found
that extracts of various parts of S. caseolaris and S. alba plants had antioxidant
activity. Sadhu et al. (2006) isolated two flavonoids and determined their antioxidant
activity from leaves of S. caseolaris. Latif et.al (2018) reported that the ethyl acetate
extract of S.alba root contains B-sitosterol and stigmasterol.

Crude extracts from fruits, vegetables, grains and other plant materials that are
rich in phenolic compounds have attracted attention in the food industry, this is due
to the ability of these compounds to prevent lipid degradation so that food nutrition
is maintained (Kahkonen et al., 1999 ; Rice Evans et al., 1995). The extraction,
characterization and utilization of natural antioxidants that can act as potential
candidates against carcinogenesis and aging are being promoted (Namiki, 1990;
Mathew and Abraham, 2006). Thus the isolation, identification and quantification of
active compounds (phytochemicals) contained in plants and evaluation of their
potential uses in health are very important.

The active components of plants are distributed in various edible parts of the
plant, although they are also often found in the inedible parts. Mangrove habitat in
the form of sandy mud in river estuaries, is often found in areas that jut into the sea
with relatively high salinity (Anonymous, 2008). Thus, the roots of mangrove plants
face high environmental stress. The root part is the object of this research due to the
extreme environmental conditions, so the roots are likely to contain unique
compounds and contribute highly to the protection and functioning of the roots
properly.

In this study, the antioxidant activity of various S. caseolaries root extracts was
evaluated based on DPPH free radical scavenging activity and reduction capacity.
Total phenolic content was also measured according to the Folin-Ciocalteau method.
The results of this study can help to understand about this plant and its potential in
the pharmaceutical industry

METHODE

Tools and Materials

Tools: the extraction process uses a variety of glassware and a rotary
evavorator. To measure the antioxidant activity and total phenolic content, the Cary
100 Conc.UV-Vis variant spectrometer was used.

Materials: 1,1-diphenyl-2-picrylhydrazyl (DPPH), Folin-Ciocalteau reagent, n-
hexane, chloroform, ethyl acetate, methanol, ascorbic acid, Na2CO3, phosphate
buffer, potassium fericinide [K3Fe (CN) 6], acid trichloroacetate, FeCl3. All chemicals
used are pro analysis grade.

Sample Preparation

The roots of the mangrove plant, S. caseolaries, were obtained from the
mangrove forests around the mouth of the Waetuo River, Bone Reagency, South
Sulawesi Province, Indonesia. For methanol extraction, 500 g of dried root is ground

1121



\PSNR r""’l‘ . . .

’m Proceeding of The International Conference on Science and Advanced Technology (ICSAT)
imfipm? | 1SBN: 978-623-7496-62-5

* Pa® «

into a fine powder and macerated with 500 mL of methanol solvent. The extraction
continues until the extraction solvent becomes colorless. The extract obtained was
filtered with Whatman No.1 paper and the filtrate was collected, then methanol was
removed by a rotary evaporator at 50 ° C. The same treatment was used to obtain
the extract, n-hexane, chloroform and ethyl acetate.
Determination of Total Phenolic

A total of 0.1 g of S.caseolaries mangrove root extract was dissolved in 10 mL
of distilled water. The sample solution was pipette 0.2 mL and then added with 1 mL
of Folin-Ciocalteu reagent, 15.8 mL of distilled water then shaken and let stand 10
minutes. Then 3 mL of 20% Na2CO3 were added and then shaken until
homogeneous. Let stand at room temperature for 2 hours. The sample solution was
then measured for its absorbance wusing a UV-Vis (Ultraviolet-visible)
spectrophotometer at a predetermined maximum wavelength. This absorbance value
will be used to calculate the total phenol content using the equation y = ax + b that
was previously obtained using gallic acid.
Determination of DPPH Radical Scavenging Activity

The free radical scavenging activity of the extract was evaluated with DPPH
radical following the methodology described by Blois (1958). ), where the rate of free
radical scavenging DPPH + is monitored at a characteristic wavelength in the
presence of the sample. In its radical form, DPPH absorbs at 517 nm, but after being
reduced by antioxidants or radical species its absorption decreases (Elmastas et al.,
2006). Briefly, 0.1 mM solution of DPPH « in ethanol was prepared and 1 mL of this
solution was added to 3 mL of aqueous solution of the compound at different
concentrations. After 30 minutes later, the absorbance was measured at 517 nm. The
lower absorbance of the reaction mixture indicates a higher free radical scavenging
activity.

__ ([Akontrol] _ (517 )— [Sample] _517)

% DPPH free radical scavenging = {Akontrol] 517 x 100%

Determination of Reduction Capacity

The reduction capacity of the compound was determined using the Oyaizu
(1986) method. Various concentrations of extract (25-200pg / ml) in 1 ml of distilled
water mixed with phosphate buffer (2.5 ml; 0.2 M; pH 6.6) and potassium fericinide
[K3Fe (CN) 6] (2.5 mL, 1%). The mixture was incubated at 50 ° C for 20 minutes. 2.5
ml trichloroacetic acid 10% was added to the mixture, then centrifuged for 10
minutes at 1000 rpm. The top layer of the solution (2.5 ml) was mixed with distilled
water (2.5 ml) and FeCl3 (0.5 mL, 0.1%), then the absorbance was measured at 700
nm using a UV-Vis spectrophotometer. An increase in the absorbance of the mixture
indicates an increase in reduction capacity.
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RESULTS AND DISCUSSION

Total phenolic content of S. caseolaries root extract

Gallic acid was used as the standard for determining phenolic content in the
Folin-Ciocalteau method. The phenolic content is expressed as the gallic acid
equivalent per gram of sample. The phenolic content level in the extract determined
by this method does not measure absolutely the amount of phenolic present, but is
based on the fact that the chemical reduction capacity of phenolic is relative to the
equivalent of the reduction capacity of gallic acid. Based on table 1, it can be seen
that n-hexane contains the lowest total phenolic, then chloroform, ethyl acetate and
methanol extracts. the polarity of the solvent used in the extraction affected the total
phenolic content of the S. caseolaries root extract. The more polar the solvent, the
higher the phenolic content, so it can be said that the phenolic compounds in the
root extract of S. caseolaries are semipolar to polar.

Table 1. Total Phenolics and Antioxidant Activity of S. caseolaries root extracts

Total Phenolics 1Cso
Extract ( mg GAE/qg) (ng/ml)
n-Hexane 19,50 + 0,48 140.70 + 2.15
Cloroform 49,36 + 4,69 124+ 4.60
Ethyl acetat 96,16 + 5,44 27.98 £+ 2.06
Methanol 119,44 + 3,99 18.55+ 1.83
Ascorbic Acid - 12.52 + 1.05

Data is average + SD (n = 3)
DPPH Free Radical Scavenging Activity
120 ~
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Figure 1. Percentage of DPPH free radical scavenging from S. caseolaries root
extracts

Methanol extract showed the greatest DPPH radical scavenging activity

followed by ethyl acetate, chloroform and n-hexane extracts (Table 1 and Figure 1).

Although the activity of methanol extract was still smaller than ascorbic acid which

was used as a positive control, this activity value was high according to the criteria;

IC50 <50 pg / ml is classified as a strong antioxidant, 50 <IC50 <100 pg / ml is
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considered moderate, while IC50> 100 ug / ml is classified as a weak antioxidant
(Makhmoor, 2005; Shetty & Whalquist, 2004). Methanol extract most likely has a
compound with high radical scavenging activity, although the activity shown by the
extract may be due to the synergistic effect of the compounds present in the extract.
The polarity of the S. caseolaries root extracting solvent affected the activity of free
radical scavenging. The more polar the solvent the greater the activity. This is
supported by several previous studies which stated that the extraction solvent used
in isolating antioxidant compounds has an effect on the amount and activity of
antioxidants due to differences in polarity of these compounds (Falleh, 2008;
Marinova & Yanishlieva, 1997). The increase in polarity of the solvent used for
fractionation resulted in an increase in activity, indicating that semi-polar to polar
compounds such as phenol group compounds contributed to the activity.
Reducing Capacity
Table 2. Absorbance of S. caseolaries root extract at various concentrations

in the ion transformation Fe3 + - Fe2 +.

Consentration of Extract (nug/mL)

25 50 75 100 150 200
n-Hexane 0.054 0.09625 0.188 0.278 0.31175 0.2945
Chloroform  0.161 0.18375 0.266 0.336 0.46725 0.63525
Ethyl acetate 0.27497 0.267905 0.41354 0.75838 1.216955 1.59478
Methanol 0.2 0.32625 0.48125 09725 1.64 2.1125
Note: Data are average of absorbance, measure at 700 nm (n=3)

Reducing capacity has been used as an important parameter of antioxidant
ability in traditional medicine (Duh et al., 1999: Duh and Yen, 1997). The antioxidant
effect of various compounds has been shown to be related to the presence of
reductors that show antioxidant activity through breaking free radical chain reactions
through the donation of hydrogen atoms (Qi et al., 2005). The reduction capacity of a
compound can be a significant indicator of potential antioxidant activity. In this
study, all the root extracts of S. caseolaries had activity in reducing Fe3 + ions to Fe2
+ ions in the order of the highest namely methanol, ethyl acetate, chloroform and n-
hexane extracts (Table 2 and Figure 2). The order of this ability is the same as the
DPPH radical scavenging activity. The dependence of the reduction capacity on the
concentration shows that all extracts contain compounds that can donate electrons,
can react with free radicals to turn them into stable products, so that they can stop
radical chain reactions (Liu, et al., 2008).

Extract
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Figure 2. Reduction capacity of S. caseolaries root extract as measured by transforms
FE3 + to Fe2 +

The relationship between antioxidant activity and the total extract phenolic
content

Extracts with high radical scavenging activity have a high total phenolic
content with good correlation. In this study, regression analysis showed a strong
correlation between IC50 for DPPH radical scavenging activity and total phenolic
content with a correlation coefficient value, r2 of 0.995 (Figure 3). Strong correlations
between these two variables have been reported from various studies (Borneo, 2008;
Katalinic et al., 2006; Parejo et al., 2003; Silva et al., 2007). This fact is supported by
several researchers who state that the antioxidant properties of plant extracts are
generally caused by phenolic compounds, such as flavonoids, phenolic acids, and
tannins (Tian et al.,, 2008; Sighn et al., 2007; Sighn & Jayaprakasha, 2002; Pietta , 2000;
Revilla & Ryan, 2000). However, Ou (2003) reported the opposite, namely that there
was no strong correlation between total phenolic content and antioxidant activity.
This difference is likely due to different researchers using different methods of
determining antioxidant activity. Different methods have different research
conditions and principles (Borneo, et al., 2003).

200 - y =-1.3597x + 173.71
R% =0.9554

= 150 -+

§° TS

2100 -

o

n

O 50 -
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0 50 100 150

Total Phenolics of etxtrac (pg/mL)

Figure 3. Correlation Between Total Phenolics and an Antioxidant Activity of Extract
of S. caseolaries Root
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CONCLUSION

The root of S. caseolaries has high antioxidant activity related to DPPH free
radical scavenging activity and reduction capacity. Its antioxidant activity is related to
the total phenolic content in the extract. The more polar the extracting solution the
greater the phenolic content and the higher the antioxidant activity. Thus, phenolic
compounds have a major contribution in the high antioxidant activity of S.
caseolaries root extracts. To better understand the potential of this plant, it is
necessary to carry out various bioactivity tests and isolate the compounds
responsible for their activity.
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