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Abstract The antioxidant activity and total phenolic content of Sonneratia ovata Back, a mangrove 

plant, were investigated in this study. Methanol was used to extract the leaf, fruit, stem bark, and 

root of S. ovata Back. The antioxidant assay was conducted using the scavenging radical DPPH, 

and the total phenolic content was measured following the Folin Ciaocalteu method. Methanol 

extract from leaves of S. ovata Back presented the highest antioxidant activity than stem bark, root, 

and fruit. The IC50 were 4.07 mg/L, 25.94 mg/L, 100.94 mg/L, and 195.83 mg/L, respectively. The 

total phenolic content of leaf (52.00 mgGAE/g) was higher than fruit (14.06 mgGAE/g). This study 

suggested that the methanolic leaf extract of S. ovata Back contained a potential source of natural 

antioxidants more than the other parts. 
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Introduction 
 

Free radicals can be produced by the body as a result of cell metabolism products or external exposure 
to food, sunlight, cigarette smoke, or air pollution. Excessive quantities of free radicals can induce 
oxidative stress and excessive oxidation processes. It can lead to cell damage and diseases like 
diabetes, atherosclerosis, cancer, heart disease, cataracts, premature aging, hypertension, 
inflammation, liver diseases, Alzheimer's, Parkinson's, and other degenerative diseases [1, 2]. 
Antioxidants are essential for preventing the destructive effects of free radicals. Carotenoids, phenolics, 
flavonoid groups (including flavones, anthocyanins, and their derivatives), unsaturated fatty acids, 
vitamins, enzymes, and cofactors are only a few of the antioxidant substances found in plants that can 
scavenge free radicals. These compounds may be beneficial in maintaining health and treating or 
preventing disease [3]. Therefore, the exploration of natural antioxidants is needed to scavenge free 
radicals. 

 

Sonneratiaceae contains nine species of mangrove plants, including S. apetala, S. caseolaris, S. gulngai, 
S. griffithii, S. lanceolata, S. alba, and S. ovata [4]. Traditional medicine has utilized Sonneratia plants to 
treat asthma, fever, hepatitis, sprains, febrifuge, ulcers, and hemorrhages [5]. S. ovata Back grows 
natively on the coast of Kotabaru, South Kalimantan, Indonesia.   

 

Many researchers have recently discovered chemical compounds such as phenolic and its derivate, 
phenolic acid and its derivate, steroid, triterpenoid, lignan, and cerebroside from S. ovata fruit and leaves 
[6, 7]. β-sitosterol & stigmasterol were isolated from the stem bark of S. ovata [8]. In our previous work, 
phytochemical screening revealed that the root, stem bark, leaf, and fruit of S. ovata Back contained 
saponins and flavonoids. In contrast, the root, stem bark, and leaf contained alkaloids and tannins. 
Carotenoid has been discovered in the leaves, stem bark, and fruit [9, 10]. Some of these compounds 
were considered to have antioxidant activity. Phenolic compounds play a role in antioxidant activity [14]. 
Numerous studies have discussed the antioxidant activity and total phenolic in Sonneratia plants, such 
as S. alba [11], S. apetala [12], and S. caseolaris [13, 15, 16, 17]. However, to the best of our knowledge, 
no research has been conducted on the antioxidant activity and phenolic content of S. ovata Back. 
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Therefore, this study aimed to determine the antioxidant activity and total phenolic content of the 
methanolic extract of S. ovata Back. 

 
Materials and Methods 
 

Chemicals 
DPPH (2,2-Diphenyl-1-Picrylhydrazil), quercetin, and gallic acid were purchased from Sigma- 
Aldrich. Methanol p.a (pro analysis), Folin Ciaocalteu, and Natrium carbonate were obtained 
from Merck. Methanol technical quality was bought from Jong Java Store. 

 

Samples Preparation 
The stem bark, root, leaf, and fruit of S. ovata were collected from Kotabaru district, South Kalimantan, 
Indonesia. The plant was identified by an expert from Biology Laboratory at Muhammadiyah University 
Surakarta, Indonesia. The samples were ground into powder after being air dried at room temperature. 
The powder of stem bark (500 g), fruit (300 g), and leaf (500 g) was separately macerated with 1.5 L of 
methanol for 24 hours, while the powder of root (50 g) was macerated with 1 L methanol. Extraction was 
repeated three times successively. The methanol-soluble parts of the stem bark, root, leaf, and fruit of 
S. ovata were separately concentrated on a rotary vacuum evaporator. A water bath was then followed 
to produce the solid mass of stem bark extract (21.55 g), fruit extract (19.99 g), leaf extract (50.78 g), 
and root extract (5.53 g). The yield (%) was calculated based on the following equation: 

 

   𝑌𝑖𝑒𝑙𝑑 (%) =
mass of crude extract (g)

mass of fine powder (g)
𝑥100                                                      (1) 

 

Determination of Antioxidant Activity 
An antioxidant activity assay was carried out based on scavenging free radicals of DPPH (2,2-diphenyl-
picrylhidrazyl) according to the modified method described [18]. Briefly, 2-10 mg/L (leaf extract), 15-75 
mg/L (fruit extract), 20-140 mg/L (root extract), and 10-50 mg/L (stem bark extract) were prepared with 
methanol p.a as a solvent. In a flask, 2 mL of each extract solution or standard chemical was mixed with 
2 mL of DPPH 0.15 mM. The mixture was vortexed and left at room temperature in the darkroom for 30 
minutes. The absorbance was measured at 516 nm using a UV spectrophotometer (GENESYS 10S) 
with methanol p.a as a blank. The control contained methanol and DPPH. Quercetin was used as a 
positive control/standard compound (0-10 ppm).  
 
The scavenging of free radical DPPH was calculated based on the following equation:  

                                                        𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑜𝑛 𝑜𝑓 𝑓𝑟𝑒𝑒 𝑟𝑎𝑑𝑖𝑐𝑎𝑙𝑠 (%) =
A0−As

A0
𝑥100                                                             (2)        

                

A0 is the absorbance of the control reaction. As is the absorbance of solutions with the sample extract or 
standard. The IC50 is the inhibition concentration that could scavenge 50% DPPH. The IC50 value for 
each extract was graphically determined by plotting the inhibition of free radical DPPH percentage (y-
axis) and extract concentration (x-axis). 

 

Determination of Total Phenolic Content  
Total phenolic content was determined by modifying the Folin Ciocalteu method as described [19]. For 
each sample (leaf and fruit extract), 0.5 mL of methanol solution of leaf or fruit was mixed with 0.5 mL of 
Folin-Ciocalteu reagent, 4 mL Na2CO3 1 M, and 5 mL aquades. The tubes were placed in a 45°C water 
bath for 5 minutes before being placed in a cold water bath. The absorbance was measured at 765 nm 
using a UV spectrophotometer (GENESYS 10S). Gallic acid was used as a standard curve (50-90 ppm). 
The total phenolic contents of each extract were expressed as gallic acid equivalents (mg GAE/g extract).  

  

Results and Discussion 
 

The stem bark, leaf, root, and fruit of S. ovata Back were employed in this study. Table 1 summarizes 
the yield % of methanol extract in various parts of the plant. The result of the extract varied from 4.31% 
to 11.06%. The highest yield was found in the root (11.06%). The percentage of yield in extraction is 
determined by the type of plant components, and extractant used [17].  
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Table 1. Yield (%) of methanol extract from various parts of S. ovata Back 

 

Extract Yield (%) 

Stem bark 4.31 

Leaf 10.16 

Fruit 6.66 

Root 11.06 

 

 

Antioxidant activities of various part S. ovata Back was determined by the DPPH method. The result was 
presented in Table 2.  

 

Table 2. DPPH radical scavenging activities S. ovata Back 

 

Extract IC50 (mg/L) 

Stem bark 25.94  

Leaf 4. 07 

Fruit 195.83 

 Root 100.94  

Quercetin 4.36 

 

 

The antioxidant activity (IC50) of all extracts ranged from 4.07 to 195.83 mg/mL (Tabel 2). The leaf extract 
of S. ovata has a very strong antioxidant activity against DPPH radicals (IC50 10 mg/L) [20], whereas the 
stem bark extract has a strong activity (IC50 10-50 mg/L) [20]. The other test revealed that the root and 
fruit of S. ovata had low antioxidant activity (IC50 100-250 mg/L) [20]. The leaf methanol extract has the 
highest antioxidant content, followed by the stem bark, root, and fruit. The data experiment revealed that 
the IC50 of S. ovata Back leaf was comparable to that of conventional quercetin. It indicates that the leaf 
of S. ovata has a high potential as a natural antioxidant source. The antioxidant activity of S. ovata Back 
stem bark, fruit, and root was lower than quercetin as a standard chemical.   

 

The IC50 value was reported on another Sonneratia species. The IC50 of a methanol extract of S. alba 
leaf was 0.038 mg/mL [11]. The IC50 for S. caseolaris young leaf was 13,9915 mg/L [21]. Pericarp and 
seed of S. caseolaris had IC50 117 ± 11 mg/L and 16 ± 3 mg/L, respectively [13]. There were only a few 
studies on the antioxidant activity of Sonneratia root. The root of S. alba has the potential to scavenge 
DPPH by 40.70% [14]. Methanol extract of S. alba bark had IC50 of 0.0025 ± 0.003 mg/L [11]. 

 

Table 3. Total phenol content S. ovata Back 

 

Samples Total Phenol (mg GAE/g) 

Leaf 52.00 

Fruit 14.06 

 

 

Table 3 shows that the total phenolic content of S. ovata Back leaf extract and fruit extract was 52.00 
mg GAE/g and 14.06 mg GAE/g extract, respectively. The leaf has a higher total phenolic content than 
the fruit. The leaf of S. ovata Back exhibited stronger antioxidant activity and a higher total phenolic 
content. It is pertinent to Rhizophora stylosa and S. alba, the mangrove plants with the highest 
antioxidant activity and phenolic content [14].  

 

The total phenolic content in other Sonneratia plants has been reported, and the values were varied. 
The leaf of S. alba was 216.53 ± 3.09 mg GAE/g extract [11] and 8.27 ± 1.13  mg/g [14]. The total phenol 
content of fruit S. alba was 29.18 mg TAE/g extract [16], whereas pericarp and seed of S. caseolaris had 
total phenolic content of 20.4 ± 0.2 mg GAE/g and 103.9 ± 0.8 mg GAE/g [13], respectively.   

 
Conclusion 
 

The antioxidant content of S. ovata leaf extract was higher than that of the stem bark, root, and fruit 
extracts, with an IC50 of 4.07 mg/L and a total phenolic content of 52.00 mg GAE/g. According to this 
study, the methanolic leaf extract of S. ovata Back possessed a higher potential source of natural 
antioxidants than the others.   
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