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Abstract 

This study was carried out to investigate the antioxidant activity in terms of free radical scavenging capacity 

and membrane stabilizing ability of methanol extract of bark of Sonneratia apetala.  The total phenol content 

of the extract was measured by Folin-Ciocalteu reagent. The antioxidant potential was investigated using 2,2 

diphenylpicrylhydrazyl (DPPH), reducing power assay and chelating power determination. The membrane 

stabilizing capacity was assessed by monitoring the hypotonic solution - and heat-induced haemolysis of 

human erythrocytes. The total phenolic content was found 50.75 mg/gm of gallic acid equivalent. The extract 

exhibited significant antioxidant activity in DPPH free radical scavenging assay with IC50 value of 81.42 

g/ml as compared to the standard, BHT (IC50=42.56 g/ml), Fe2+ ion reducing power assay and chelating 

power ability. In case of assay for chelating ability, EDTA represented 98.76% chelation while the plant 

extract showed 82.83% at concentration of 100 µg/ml. In addition, the methanol extract of bark of this plant 

was found to moderately inhibit the haemolysis of human erythrocyte. In conclusion, the methanol extract of 

S. apetala could be valuable candidate for future development for antioxidant activity.  
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Introduction 

 During the oxidative stress, various reactive 

oxygen species (ROS) like superoxide, hydroxyl and 

peroxyl radicals are generated. These ROS play 

important role for the pathogenesis of several health 

problems like cancer, Alzhimer’s disease (Ames, 1983; 

Gey, 1990; Smith et al., 1996), cellular aging (Finkel, 

2000), diabetes (Stadler, 2012), and inflammation 

(Aruoma, 1998). Thus minimizing the effect of these 

free radicals is important for the maintaining a healthy 

life (Davies, 2000).  Human beings are using plants to 

treat various illnesses for thousand of years and 

discovery of new medicines from plant sources has 

been always a major area of research (Samuelsson, 

2004).  Antioxidants from natural sources have gained 

benefits of having better efficacy with less side effects.   

 

 Sonneratia is a plant genus of plants having 20 

identified species in the family of Lythraceae. S. 

apetala Buch.-Ham. is found in Bangladesh, Sri Lanka, 

Myanmar, and India, including the Andaman and 

Nicobar islands. It has been introduced into Fujian and 

Guangdong provinces of China. S. apetala is a highly 

adaptable, fast growing plant that acts as a pioneer 

species in ecological succession in many degenerated 

mangrove forests (Chen et al., 2003). The fruits of S. 

apetala are extensively consumed by the coastal people 

of Bangladesh for antidiabetic, antibacterial and 

antioxidant capacities (Hossain et al, 2013). Thus, we 

aimed to study the total phenolic content and free 

radical scavenging activity related to antioxidant 

capacity and membrane stabilizing ability of the bark of 
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S. apetala and we, here in, report the results of our 

preliminary investigations. 

 

Materials and Methods 

 Drugs and chemicals: 1,1-Diphenyl-2-picryl-

hydrazyl (DPPH), ascorbic acid, quercetin and gallic 

acid were obtained from Sigma Chemical Co (MO, 

USA). Folin- ciocalteu reagent (FCR) was purchased 

from Merck, Germany. All other chemicals and 

reagents were of analytical grade. 

 Extraction:  The plant S. apetala is locally known 

as kewra. The bark of S. apetala was collected from 

Sundarban, in February, 2013 with the help of local 

people. A specimen has been kept in our laboratory for 

future reference. After drying and crushing, the 

powdered material (500 gm) was fully soaked into 

methanol (2.5L) and allowed to stand for 15 days with 

occasional shaking and stirring. The extract was filtered 

and solvents were evaporated to dryness. 

 Determination of total phenol content: Total 

phenol content of S. apetala extract was measured as 

per published method by employing Folin-Ciocalteu 

reagent (Foiln and Ciacalteu, 1927). Total phenolic 

content in the plant extract was expressed in terms of 

gallic acid equivalent (mg/gm of dry mass), which is a 

common reference compound. 

 DPPH free radical scavenging activity: The DPPH 

oxidative assay is used worldwide in the quantification 

of radical scavenging capacity. The antioxidant 

activities of plant extracts and the standard were 

assessed on the basis of the free radical scavenging 

effect of the stable DPPH free radical activity described 

by Monzarro et al (1998). Here, BHT was used as 

standard.  The following equation was used to calculate 

the scavenging activity. 

 DPPH scavenged (%) = {( Acontrol– Atest)/ Acontrol}  x 

100 

 where, Acontrol is the absorbance of the control 

reaction and Atest is the absorbance in the presence of 

the test sample. 

 Reducing power assay: The reducing power of the 

extract was determined by the method described by 

Benzie and Strain (1999).  Briefly, various 

concentrations of the plant extract in 1.0 ml deionized 

water were mixed with potassium ferricyanide (2.5 ml) 

in phosphate buffer and incubated for 20 min at 50OC. 

Trichloroacetic acid (2.5 ml) was added to this mixture 

and allowed to centrifuge at 3000 rpm for 10 min. The 

upper layer of the solution (2.5 ml) was mixed with 

distilled water (2.5 ml) and freshly prepared ferric 

chloride solution (0.5 ml) and the absorbance was 

measured at 700 nm using ascorbic acid as standard. 

Reducing power was calculated by using the following 

equation: 

 % Increase in the reducing power =  

 {(Atest/Ablank)-1} x 100 

 

 Chelating power ability: The chelation of ferrous 

ions by extracts was estimated by method of Dinis et al. 

(1986). Briefly, 50 l of 2 mM FeCl2 was added to 1 ml 

of various concentrations of extract. The reaction was 

initiated by addition of 0.2 ml of 5 mM ferrozine 

solution. The mixture was vigoriously shaken and 

allowed to stand at room temperature for 10 min.  The 

absorbance of the solution was thereafter measured at 

562 nm. Here EDTA was used as standard. The 

chelating power was determined by using the following 

equation: 

 % Inhibition of ferrozine–Fe2+ complex =  

 [(A0 - As)/As] x 100 

 

 where, A0 was the absorbance of the control, and 

As was the absorbance of the extract. 

 Membrane stabilizing activity: The membrane 

stabilizing activity was assessed using hypotonic and 

heat-induced hemolysis of human erythrocyte by the 

method developed by Shindhe et al. (1999) with slight 

modification by Sikder et al. (2011). The result was 

compared with standard, acetyl salicylic acid.  

 

Result and Discussion 

 Antioxidants play important roles in the defense 

mechanism of human body and help to minimize the 

oxidative stress caused by the reactive oxygen species 

(Davies, 2000). There is growing interest in the 

antioxidant activity of plant materials. Estimation of 

total phenolic contents is the first step to determine the 

antioxidant capacity of plant extract. Here we assessed 
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the total phenolic content of the extractive, which was 

found to be 50.75 mg of GAE/gm.  

 Several studies have indicated that the antioxidant 

activities of some plants are highly correlated with their 

total phenolic contents (Palave et al., 2006; Gupta          

et al., 2010).  Taking this into consideration, the 

antioxidant activity of this extract was assessed. The 

results are presented in figure 1. 

                    

 

Figure 1. DPPH scavenging activity of bark of S. apetala. 

 

 In case of DPPH scavenging activity, IC50 value of 

the extractive was 81.42 g/ml, whereas the standard 

BHT showed IC50 value of 42.56 g/ml. The linearity 

range of calibration curve was 2 g/ml to 125 g/ml (R2 

=0.939 for extract and R2 = 0.851 for BHT).  Although, 

the extent of inhibition was less than that of BHT, the 

test extractive was shown to have a good DPPH 

scavenging activity. 

 Furthermore, as the Fe+2 reducing power is also 

considered to be a parameter to address the antioxidant 

activity, the reducing power capability of the extractive 

was estimated. The results presented in figure 2 shows 

that the reducing power of the extractive was seen to 

increase as a function of concentration. The reducing 

power of the extract was compared with ascorbic acid. 

Although, at lower concentration, the extract showed 

the fairly similar absorbance with that of the standard, it 

was evident that the extract was less potent that 

ascorbic acid to reduce the Fe+2 at higher concentration. 

 Moreover, another mechanism of antioxidative 

action is chelation of transition metals, thus preventing 

catalysis of hydroperoxide decomposition and Fenton 

type reactions (Gordon, 1990). In the presence of 

chelating agents, the complex formation is disrupted 

with the reduction of the red color of the complex. 

Measurement of color reduction, therefore, allows the 

estimation of the chelating activity of the coexisting 

chelator. The transition metal ion, Fe2+ possesses the 

ability to move single electrons by virtue of which it 

can allow the formation and propagation of many 

radical reactions, even starting with relatively non-

reactive radicals (Aboul-Enein et al., 2003). The result 

of chelation assay is presented in figure 3. At 

concentration of 5µg/ml, EDTA showed 36.97% 

chelating ability, where as the plant extract displaced 

24.08%. On the other hand, at 100 µg/ml concentration, 

EDTA represented 98.76% chelation, as compared to 

82.83% by the plant extract. All these data agree with 

the strong chelating ability of bark of S. apetala.  
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             Figure 2. Reducing power assay of S. apetala.        Figure 3. Chelating ability of bark of S. apetala. 

 

 The anti-inflammatory potentials of the crude 

extract was assessed through the membrane stabilizing 

activity by using acetyl salicylic acid as positive 

control. Membrane stabilization is well studied as a 

mechanism of anti-inflammatory response (Shinde et 

al., 1999). Our data (Table 1) revealed that the 

methanolic extract of S. apetala has moderate inhibitory  

 

Table 1. Membrane stabilizing effect of bark of S. apetala. 

 

Treatment % Inhibition of haemolysis 

Hypnotic solution 

induced 

Heat 

induced 

Acetyl salicylic acid 

(Standard) 

77.3  1.45 61.5  0.46 

Extract of Sonneratia 

apetala 
56.0  1.76 42.5  1.45 

 

capacity of haemolysis of erythrocyte in hypotonic 

solution- and heat-induced conditions. As erythrocyte 

membrane is similar to lysosomal membrane 

components, it is extrapolated that the drugs which 

stabilizes erythrocyte membrane can also stabilizes 

lysosomal membrane (Omale et al., 2008) and thus 

interfere with the release and or action of mediators 

responsible for inflammation like histamine, serotonin, 

prostaglandins, etc. (Shinde et al., 1999). Thus, the test 

extract may be considered to be moderately effective to 

inhibit the release of inflammatory mediators. 
 

Conclusion 

 The present study suggests that, the methanolic 

crude extract of bark of S. apetala possesses potential 

free radical scavenging, reducing power, chelating 

abilities and moderate inhibitory effect on membrane 

stabilization. Further studies are necessary to isolate the 

specific active compounds from the bark of S. apetala 

and elucidate the mechanism of action. 
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