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Introduction 
 

Reactive oxygen species (ROS) such as 

superoxide anion, hydroxyl radical and 

hydrogen peroxide are physiological 

metabolites formed during aerobic life as a 

result of the metabolism of oxygen. 

Although ROS at an extent is required for 

normal cell function but over accumulation 

of ROS results in oxidative stress, leading to 

damage of various biomolecules like 

proteins, DNA and lipids which is 

associated with chronic degenerative 

diseases, including cancer, coronary artery 

 

 

 

 

 

 

 

diseases, hypertension and diabetes etc. 

(Santharam et al., 2015 & Gafrikova et al., 

2014). In order to reduce the oxidative stress 

caused by various endogenous and 

exogenous free radicals, the human body has 

its own antioxidant defense mechanism 

against ROS. Antioxidants are synthesized 

within the body and can also be extracted 

from the food humans eat such as fruits, 

vegetables, seeds, nuts, meats and oil. These 

compounds react with free radicals and 

neutralize them (Raju 2005). There are two 
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Bryonopsis laciniosa is an annual climber with bright red fruits is a 

traditional plant used in India. The plant is used in treatment of broad range 

of diseases and disorders. In the present study, chloroform extract of B. 

laciniosa fruits were used to evaluate in vitro antioxidant study. Antioxidant 

assays like DPPH, ABTS, H2O2 and FRAP were used to measure the 

antioxidant capacity. Chloroform extract showed the effective antioxidant 

activity in all assays compared to ascorbic acid and BHT. The present study 

shows potential application of Bryonopsis laciniosa fruits suggesting their 

potential application as a health-promoting functional ingredient or natural 

preservative in foods. 
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lines of antioxidant defence within the cell. 

The first line, found in the fat soluble 

cellular membrane consists of vitamin E, b-

carotene and coenzyme Q; of these, vitamin 

E is considered the most potent chain-

breaking antioxidant within the membrane 

of the cell. Inside the cell, water-soluble 

antioxidant scavengers are present (Marinal 

2012). Antioxidants occurring naturally in 

leafy vegetables and seeds, such as ascorbic 

acid, vitamin E and phenolic compounds 

possess the ability to reduce the oxidative 

damage associated with many diseases. That 

is why many researchers have focused on 

natural antioxidants and, in the plant 

kingdom, numerous crude extracts and pure 

natural compounds have been reported to 

have antioxidant properties (Santharam et 

al., 2015).  

 

A large number of medicinal plants has been 

investigated for their antioxidant properties. 

Natural antioxidants either in the form of 

raw extracts or their chemical constituents 

are very effective to prevent the destructive 

processes caused by oxidative stress (Zengin 

2015 and Sayed 2012).  

 

Bryonopsis laciniosa an annual climber of 

Cucurbitaceae family and one such plant 

species distributed throughout India. The 

fruit is expected to have antioxidant property 

as it is being used by the local communities 

for aphrodisiac, tonic. Sharp, cutting, 

lancinating or tearing pain, inflammation 

with muscular tension is cured by this plant 

(Malarvili. et al., 2015). Therefore to have 

the scientific validation on antioxidant 

properties, the fruits of this plant were taken 

for the present study. The chloroform 

extracts of B.laciniosa were used to 

investigate four different assays, DPPH 

scavenging activity, ABTS radical-

scavenging capacity, Hydrogen peroxide 

scavenging (H2O2) assay and the Ferric 

reducing-antioxidant power (FRAP) assay. 

 

Materials and Methods 

 

Chemicals 

 

Chemicals, such as 1,1 diphenyl-2-

picrylhydrazyl (DPPH), 2,20-azino-bis(3-

ethylbenzothiazoline-6-sulphonic acid) 

diammonium salt (ABTS, 98% purity), 

potassium ferricyanide, trichloroacetic acid 

(TCA), ferric chloride, and aluminium 

chloride, were purchased from Sigma 

Chemicals (Steinheim, Germany). Solvents 

such as methanol, chloroform and hexane 

were purchased from Merck (Germany). 

Butylated hydroxytoluene (BHT) and 

ascorbic acid were purchased from HiMedia 

(India). All chemicals and solvents used in 

the study were of analytical grade. 

 

Plant Material 

 

Fruits of B. laciniosa L plants (5 kg) were 

collected from the Gulbarga University 

campus during the month of December, 

2013. 

 

Extract Preparation 

 

The collected fruits of B. laciniosa were 

washed under running tap water to remove 

dust particles and dried in the shade for 72 h. 

The air-dried fruits were coarse powdered 

and stored in an air-tight dark glass bottle at 

25 °C for further use. The powdered fruits 

(100 g) were successively extracted by three 

different solvents (350 mL each), from non-

polar to polar, i.e., hexane, chloroform and 

methanol, using Soxhlet extraction. The 

successive extracts of different solvents 

were dried, weighed and stored at - 4° c for 

further use. 

 

In vitro Antioxidant Activity 

 

The free radical scavenging activity of the 
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chloroform extract was determined by using 

various in vitro assays such as DPPH, 

ABTS, Reducing power and Hydrogen 

peroxide assay. 

 

DPPH Radical Scavenging Activity 

 

The free radical scavenging activity using 

the 1.1- diphenyl-2-picryl- hydrazil (DPPH) 

reagent was determined according to Braca 

et al., 2002. The freshly prepared DPPH 

solution (0.004%, w/v) was dissolved in 

95% methanol. Different concentration of 

chloroform extract were mixed with DPPH 

solution (900 μL). The reaction mixture was 

shaken well and incubated in the dark for 30 

min at room temperature. Then the 

absorbance was taken at 517 nm. Methanol 

(95%), DPPH solution, ascorbic acid (AA) 

and BHT were used as a blank, a control and 

a reference standard, respectively. The 

scavenging activity was estimated based on 

the percentage of DPPH radical scavenged 

as the following equation: 

 

DPPH radical scavenging activity (%) = (Ac 

− As)/Ac × 100, 

 

where Ac is the absorbance without the 

samples and As is the absorbance in the 

presence of the samples. 

 

ABTS Radical Scavenging Activity 

 

The 2,20-azinobis (3-ethylbenzthiazoline-6-

sulphonic acid), commonly called ABTS 

cation scavenging activity was performed by 

the method of  Thoo et al. (2013) and 

Surveswaran et al. (2007) with a slight 

modification. Briefly, ABTS solution (7 

mM) was reacted with potassium persulfate 

(2.45 mM) solution and kept for overnight in 

the dark to yield a dark coloured solution 

containing ABTS radical cations.  

 

Prior to use in the assay100 µL of the ABTS 

solution with 3.9 mL of ethanol to obtain an 

absorbance of 0.700 ±0.02 at 734 nm with 

temperature control set at 30°C. Free radical 

scavenging activity was assessed by mixing 

Different concentrations of the chloroform 

extract (1 mL) were allowed to react with 1 

mL of the ABTS solution, and the 

absorbance was measured at 734 nm after 6 

min using a UV-visible spectrophotometer. 

Ascorbic acid and BHT were used standard 

reference for ABTS radical scavenging 

activity. The ABTS radical scavenging 

activity was calculated according to the 

following equation: 

 

ABTS radical scavenging activity, % = (Ac 

− As)/Ac × 100, 

 

where Ac is the absorbance without samples 

and As is the absorbance in the presence of 

the samples. 

 

Ferrous Reducing-Antioxidant Power 

(FRAP) 

 

The reducing powers of chloroform extracts 

were determined according to the methods 

of Oyaizu (1986) and Oh et al. (2013) with a 

slight modification. 0.25 of chloroform 

extracts of were added to Phosphate buffer 

(0.25 ml, 0.2 M, pH 6.6) and 1% potassium 

ferricyanide (0.25 ml). The mixture was 

incubated at 50°C for 20 min. Aliquots of 

trichloroacetic acid (0.25 ml,10%) were 

added to the mixture, which was then 

centrifuged at 5000 rpm for 5 min. The 

upper layer of solution (0.5 ml) was mixed 

with distilled water (0.5 ml) and a freshly 

prepared ferric chloride solution (0.1 ml, 

0.1%). The absorbance was measured at 700 

nm. Increased absorbance of their action 

mixture indicated increased reducing power. 

The results were compared with Ascorbic 

acid and BHT as a standard reference; the 

readings were expressed as the mean 

absorbance value. 
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Hydrogen Peroxide-scavenging Activity 

 

The ability of the chloroform extract to 

scavenge hydrogen peroxide was determined 

by the method of Cetinkaya et al. (2012). 

Hydrogen peroxide solution (1 mM) was 

prepared with 50 mM phosphate buffer (pH 

7.4). Different concentrations of the 

methanolic extract (1 mL) were allowed to 

react with 0.6 mL of the hydrogen peroxide 

solution. Absorbance was determined at 230 

nm after 10 min against a blank solution 

containing phosphate buffer without 

hydrogen peroxide. The scavenging activity 

of chloroform extract was compared with 

Ascorbic acid and BHT. The hydrogen 

peroxide scavenging activity was calculated 

according to the following equation: 

 

Hydrogen peroxide scavenging activity, % = 

(Ac – As)/Ac) × 100, 

 

where Ac is the absorbance without the 

samples and As is the absorbance in the 

presence of the samples. 

 

Statistical Analysis 

 

All assays were carried out in triplicate, and 

the results were expressed as the mean ±SD.  

 

Results and Discussion 

 

Antioxidant Assays 

 

DPPH Radical Scavenging Activity 

 

DPPH is a purple colored stable free radical, 

when reduced completely the colour 

changes from purple to colourless diphenyl-

picryl hydrazine. DPPH radicals react with 

suitable reducing agents and then electrons 

become paired-off and the solution loses 

colour stoichimetrically with the number of 

electrons taken up (Chidambara Murthy et 

al., 2003). The DPPH radical scavenging 

activity of chloroform extract were detected 

and compared with Ascorbic acid and BHT 

(Fig. 1). The antioxidant activity of the 

chloroform extract was 86.15% at the 

concentration of 1000 µg/mL, and the 

radical scavenging activities of ascorbic acid 

and BHT at the same concentration were 

99.05% and 95.27%, respectively. Thus, the 

chloroform extract was effective in 

comparison with ascorbic acid and BHT. 

The IC50 values showed in Table 1. were 

251.8 ±0.60, 31.66 ±2.3 and 28.3 ±2.4 

μg/mL for chloroform extract, ascorbic acid 

and BHT, respectively. Thus by comparing 

IC50 values of DPPH assay, BHT showed a 

effective antioxidant activity followed by 

ascorbic acid and methanolic extract. These 

overall results indicates that the methanolic 

extract has a proton-donating ability and can 

serve as a source of free radical inhibitors or 

scavengers possibly acting as primary 

antioxidants, along with the reference 

standards that have similar scavenging 

activities. 

 

ABTS Radical Scavenging Activity 

 

The decolorization of the ABTS
+
, through 

measuring the reduction of the radical cation 

as the percentage inhibition of absorbance at 

734nm (Re et al., 1999). ABTS
+
 was 

generated by incubating ABTS
+
 

chromophore through the reaction 

(Wolfenden et al., 1982). The presence of 

various chemical compounds in the 

chloroform extracts of B.laciniosa have 

inhibited the potassium persulfate activity 

and hence reduced the production of 

ABTS
+
. This study reports that the 

chloroform extracts of B.laciniosa has 

highest antioxidant activity (90.45%, 

68.83% and 55.05%, respectively) followed 

by ascorbic acid and BHT (Fig. 2). The IC50 

values of the chloroform extract showed 

lower IC50 value (310.6 ±0.94 μg/mL) 

compared to ascorbic acid and BHT (507.6 
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±2.05 and 401 ±2.35 μg/mL, respectively) 

clearly indicating chloroform extract acted 

as a potent antioxidant agent then standards. 

 

Hydrogen Peroxide Scavenging Activity 

 

Hydroxyl radical are the major active 

oxygen causing lipid peroxidation in 

enormous biological damage. The highly 

reactive hydroxyl radical can cause 

oxidative damage to DNA, lipid and protein 

(Srikanth G et al., 2010.)  

 

The Hydroxyl radical scavenging activity of 

chloroform extract of were detected and 

compared with Ascorbic acid and BHT. The 

percentage inhibition at various 

concentration of as well as Ascorbic acid 

and BHT were calculated and plotted in Fig. 

3.  BHT showed the highest inhibition, 

followed by ascorbic acid and the 

methanolic extract (96.57 %, 94.05 % and 

77.46 % respectively). When compared to 

IC50 values of both Ascorbic acid and BHT 

(73.66 ±0.94 and 66.6 ±0.9 μg/mL, 

respectively), chloroform extracts (180 

±1.41 μg/mL) was as effective as both 

standards. 

 

Ferrous Reducing-Antioxidant Power 

(FRAP) 

 

A reducing power is an indicative of 

reducing agent having the availability of 

atoms which can donate electron and react 

with free radicals and then convert them into 

more stable metabolites and terminate the 

radical chain reaction (Ganu GP et al. 2010).

 

Table.1 IC50 values of DPPH, ABTS, Hydrogen Peroxide and Absorbance of Reducing Power 

of Chloroform Extract of B. Laciniosa Fruits 

 

Samples DPPH 

(μg/mL) 

ABTS (μg/mL) H2O2 (μg/mL) Reducing power  

(Abs at 700 nm) 

Chloroform Extract 251.8 ±0.60 310.6 ±0.94 180 ±1.41 0.827±0.02 

Ascorbic acid 31.66 ±2.3 507.6 ±2.05 73.66 ±0.94 1.33±1.24 

BHT 28.3 ±2.4 401 ±2.35 66.6 ±0.9 2.03±1.06 
Results represented in means ± standard deviation (n = 3) 

 

 

Figure.1 DPPH Radical Scavenging Activity of Chloroform Extract, Ascorbic Acid and BHT. 

Values are Means ± SD (n = 3) 
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Figure.2 ABTS Radical Scavenging Activity of Chloroform Extract,  

Ascorbic Acid and BHT. Values are Means ± SD (n = 3) 

 

 
 

Figure.3 Hydroxyl Radical Scavenging Activity of Chloroform Extract,  

Ascorbic Acid and BHT. Values are Means ± SD (n = 3) 

 

 
 

Figure.4 Reducing Power of Chloroform Extract, Ascorbic Acid and BHT  

Values are Means ± SD (n = 3) 
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The antioxidant activity of the chloroform 

extract was investigated, along with ascorbic 

acid and BHT as standard references. The 

reducing power of the B. laciniosa extract as 

well as that of ascorbic acid and BHT is 

shown in Fig. 4. BHT showed higher 

reducing power (2.03±0.06) than ascorbic 

acid (1.33±0.04) and the chloroform extract 

(0.921±0.06).  Accordingly, chloroform 

extract of B.laciniosa might contain a 

sizable amount of reductants which may 

react with the free radicals to stabilize and 

terminate from free radical chain reaction. 

 

In conclusion, the overall assay concludes 

that the chloroform extract of B.laciniosa 

fruits showed strong antioxidant activity 

when compared to standards such as 

ascorbic acid and BHT. Presence of  phenol 

and other compounds may account for this 

fact. So these findings of present study 

suggest that this plant have a potential 

source of natural antioxidant. Further studies 

are warranted for the isolation and 

characterization of antioxidant compounds, 

and also in vivo studies are needed for 

understanding their mechanism of action as 

antioxidants. 
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