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In vitro antioxidant activity of methanolic and aqueous extracts of fruit pulp 

of Momordica balsamina was assessed by DPPH free radical scavenging, 

FRPA, Lipid peroxidation by thiobarbituric acid assay methods. The 

methanol and the aqueous extract had shown DPPH scavenging activity 

(IC50=371.29±1.57 µg/ml and IC50=384.22±2.46 µg/ml) respectively when 

compared with the IC50 values of the standards ascorbic acid and rutin 

(IC50=8.84±0.05 and 3.78±0.153 µg/ml respectively) and IC50 values of 

methanolic (311.07±0.009 µg/ml) and aqueous (386.01±0.006 µg/ml) 

extracts in lipid peroxidation as compared to BHT (48.89±0.01 µg/ml) 

μg/ml. The reducing power of the extracts were found to be concentration 

dependent. The total phenolic content was measured by Folin-Ciocalteu 

reagent was found to be 2.34%w/w. 
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INTRODUCTION   

Momordica balsamina also known as junglee karela in Hindi, is belonging to family Cucurbitaceae. This plant is 

most commonly found in the northern parts of India such as Punjab, Haryana and some parts of Rajasthan. M. 

balsamina is fairly common and widespread in Namibia, Botswana, Switzerland and all the provinces of South 

Africa except the Western Cape. It is also indigenous to tropical Africa and Asia, Arabia, India and Australia. It has 

been cultivated in gardens in Europe since the 1800's (1). Liniment made by infusing the fruit pulp in olive or 

almond oil is used as an application to chapped hands, burns and haemorrhoids and the mashed fruit is used as a 

poultice (2). Infusion of this plant is used to cure intestinal and stomach pains. It is believed that this drug is used in 

the prophylactic relief in diabetes (3). Regular use of Momordica balsamina reduces the risk of osteoporosis.(4). 

There are not so much scientific details are available on this plant, thereby indicating lack of exploration into its 

pharmaceutical advantages. The present study was carried out to assess the antioxidant activity of this plant using 

DPPH free radical scavenging, FRPA, lipid peroxidation by thiobarbituric acid assay. 

 

MATERIALS AND METHODS 

Plant Material  

Dried fruits of M. balsamina were procured from the local market of Moga and were identified by Dr. H.B. Singh, 

Director, Department of Raw Material Herbarium & Museum, National Institute of Science communication and 

Information Resources (NISCAIR), New Delhi, India (NISCAIR/ RHM 1062/93).  The fruits were collected, seeds 

and fruit pulp of M. balsamina were separately shade dried, coarsely powdered and used for the present study. 
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Preparation of extracts 

Momordica balsamina fruit pulp powder was defatted with petroleum ether and then extracted in Soxhlet apparatus 

with methanol and water and filtered to yield the extracts. The dried methanolic and aqueous extracts were used for 

the evaluation of antioxidant activity by using 1, 1-diphenyl, 2- picryl hydrazyl (DPPH), radical scavenging activity, 

lipid peroxidation with thiobarbituric acid and reducing capacity. 

 

Phytochemical screening 

Different qualitative tests were performed to determine the presence of various phytoconstituents in plant material. 

 

Determination of total phenolic content 

The total phenolic content in fruit pulp of Momordica balsamina was determined by using Folin-Ciocalteu’s 

method. Folin-Ciocalteu reagent is a mixture of phosphomolybdate and phosphotungstate used for the colorimetric 

assay of phenolic and polyphenolic antioxidants. It works by measuring the amount of substance being tested needed 

to inhibit the oxidation of the reagent. The sample extract dilution was oxidized with Folin-Ciocalteu reagent and the 

reaction was neutralized with sodium carbonate. The absorbance of the resulting blue color was measured at 765nm 

after 30 min. 

 

Preparation of calibration curve using gallic acid as standard 

10mg of standard gallic acid was accurately weighed and dissolved in 100ml distilled water in a volumetric flask 

(100μg/ml of stock solution). From the above stock solution, 0.5 to 2.5 ml aliquots were pipetted out into 25ml 

volumetric flasks. 10ml of distilled water and 1.5ml of Folin Ciocalteu reagent were added and diluted according to 

the label specification to each of the above volumetric flasks. After 5 min., 4ml of 20% sodium carbonate solution 

was added and volume was made up to 25ml with distilled water. Absorbance was recorded after 30 min. at 765nm 

and a calibration curve of absorbance vs concentration was plotted. 

 

Preparation of test solution 

1 g of sample (fruit pulp powder) was added to 15 ml of methanol (50%) and extracted for three times by maceration 

of 2 hours. Then filtered and make up the volume with methanol (50%) in volumetric flask upto 50 ml. 1 ml aliquot 

of the sample was taken in a test tube and diluted with 10 ml of distilled water. Then, 1.5 ml Folin Ciocalteu’s 

reagents was added and allowed to incubate at room temperature for 5 min.  4 ml of 20% (w/v) Na2CO3 were added, 

adjusted with distilled water up to the mark of 25 ml, agitated and left to stand for 30 min at room temperature 

Absorbance of the sample was measured at 765 nm. Three parallel determinations were recorded. Quantification 

was done on the basis of a standard curve of gallic acid. Results were expressed as µg gallic acid equivalents (GAE) 

and percentage w/w (5). 

 

In-vitro assays for anti-oxidant activity 

Determination of DPPH radical scavenging activity 

DPPH• is a stable free radical at room temperature which when accepts an electron or hydrogen radical becomes a 

stable diamagnetic molecule (6). The reduction capability of the DPPH radical is determined by the decrease in its 

absorbance at 517nm, induced by antioxidants. The absorption maximum of a stable DPPH radical in methanol was 

at 517nm. On reaction with antioxidant or free radical there is decrease in absorbance of DPPH radical because of 

scavenging of the radical by hydrogen donation. There is change in color from purple to yellow which is visually 

noticeable. Hence, DPPH is usually used as a substrate to evaluate the antioxidative property (7). The 0.1 mM 

solution of DPPH in methanol (22.2 mg in 1000 ml) was freshly prepared. Different concentrations of extract were 

added at an equal volume to methanolic solution of DPPH. After 30 min at room temperature, the absorbance was 

recorded at 517 nm. Ascorbic acid and rutin were used as standard controls. Percentage inhibition of DPPH free 
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radical was calculated based on the control reading, which contain DPPH and distilled water without extract using 

the following equation:- 

 

DPPH Scavenged (%) =  ( Acont - Atest) / Acont × 100 

 

Where; Acont is the absorbance of the control reaction and Atest is the absorbance in the presence of the sample of 

the extracts. 

Reducing power assay 

The different concentration of the extracts (25-400μg/mL) in 1 mL of deionized water were mixed with phosphate 

buffer (2.5mL, 0.2M, pH 6.6) and 1% potassium ferricyanide [K3Fe(CN)6] (2.5mL). The mixture was incubated at 

50°C for 20 min. The reaction was stopped by adding trichloroacetic acid (2.5mL, 10%) to the mixture, which was 

then centrifuged for at 1000 x g for 10 min. The upper layer of solution (2.5mL) was mixed with distilled water 

(2.5mL) and FeCl3 (0.5mL, 0.1%), and the absorbance was measured at 700nm. Ascorbic acid was taken as a 

reference (8-9). 

 

Inhibition of lipid peroxidation (%) = (sample OD / blank OD) × 100 

RESULTS AND DISCUSSION  

Phytochemical screening 

The preliminary phytochemical screening of methanol and aqueous extracts revealed the presence of phenolics, 

flavonoids, alkaloids, amino acids and carbohydrates. 

Total phenolic content 

Phenolic constituents are very important in plants because of their scavenging ability due to their hydroxyl groups 

(10). These substances are known to possess the ability to reduce oxidative damage and act as antioxidants (11). 

They can trap the free radicals directly or scavenge them through a series of coupled reactions with antioxidant 

enzymes (12).In addition, it is reported that phenolic substances are associated to play important role in stabilizing 

lipid peroxidation (13). Total phenolics determined in extract were 2.34% w/w. 

DPPH assay 

The 90% methanolic and aqueous extracts of the M. balsamina fruit pulp showed promising free radical scavenging 

effect of DPPH in a concentration dependent manner up to a concentration of 80 μg/ml are shown in fig.1 and fig.2. 

The 90% methanol showed more scavenging activity than the aqueous extracts. Ascorbic acid and rutin were used as 

the reference standards are shown in fig.3and fig4 respectively. The reduction of alcoholic DPPH by 90% methanol 

extract was very high and the scavenging ability increased with increasing concentration. The results were expressed 

as the quantity of extracts required to cause 50% inhibition (IC50) and the results are depicted in table 11. The IC50 

value for 90% methanol and aqueous extracts were 371.29±1.57 and384.22±2.46 µg/ml respectively. L-Ascorbic 

acid and rutin were used as the reference standard for antioxidant activity, and the IC50 value were 3.78±0.153 and 

8.84±0.05 µg/ml. 

 

 

 

 

 

 

 

 

Fig.1  - Free radical scavenging effect of 90% methanol extract of M. balsamina by DPPH 
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Fig.3 - Free radical scavenging effect of ascorbic acid by DPPH 

 

                 
 

 

 

 

 

 

Fig. 4 - Free radical scavenging effect of rutin by DPPH 
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                Fig.2 - Free radical scavenging effect of aqueous extract of M. balsamina by DPPH 
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FRPA method 

The reducing power of 90% methanol and aqueous extracts of the M. balsamina fruit pulp are shown in fig.5. 

Ascorbic acid was used as the reference standards. The reducing power of the extracts was found to concentration 

dependent. The methanol extract showed more reducing power than the aqueous extracts.  

 

Fig.5 Total reducing power of extracts 
 

 

        
                                    

 

TBARS assay 

The results of the TBARS assay for 90% methanol and aqueous extracts are given in fig. 6. Both the extracts 

showed antilipid peroxidation activities, but the activities are not substantial as compared to the butylated 

hydroxytoluene (BHT). 

 

 

  

 

 

 

 

 

Fig. 6- Antioxidant index of M. balsamina extracts and BHT at different concentration on lipid peroxidation 
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CONCLUSION  

The results of the present study has shown that the methanol and methanolic extracts of Momordica balsamina Linn. 

Fruit pulp possesses antioxidant activity proved via DPPH radical scavenging activity, lipid peroxidation with 

thiobarbituric acid and reducing power assay. Preliminary phytochemical analysis indicates the presence of 

polyphenols (tannins, flavonoids) and saponins in methanol and aqueous extracts. Polyphenols like flavonoids and 

tannins are the well known natural antioxidants (14). So, the antioxidant potential of methanol extract and aqueous 

extract of Momordica balsamina may be due to the presence of polyphenolic content and saponins. 
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