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ABSTRACT
Fruit extracts of Coccinia grandis (Cucurbitaceae) are used in India for reducing oxidative stress and inflammation. The objective of this study is to
investigate the phyto‐chemical constituents, antioxidant and anti‐inflammatory activities to justify the use of the plant in folkloric medicine.
Phytochemical screening of Coccinia grandis fruit powder in different organic solvents revealed the presence of alkaloids, carbohydrates,
phytosterols, resins, tannins, flavonoids, proteins and diterpenes. Antioxidant activities of different fractions from different extracts were evaluated
by using InVitro antioxidant assay models like phosphomolybdenum and reducing power assay. Anti‐inflammatory activity was evaluated using
induced protein denaturation method. The percentage of antioxidant activity was in the order methanol>ethanol>petroleum ether>chloroform>n‐
hexane. Almost all the fractions showed anti‐inflammatory activity but n‐hexane and petroleum ether showed the highest activity in induced protein
denaturation method. The results obtained in this study showed that the fruits of Coccinia grandis have antioxidant and anti‐inflammatory
properties which provide a basis for the traditional use of the plant. IC50 value was calculated for both antioxidant and anti‐inflammatory activity
and was found to be 140 µg/ml (methanolic extract) and 100µg/ml (n‐hexane extract) respectively.
Keywords: Antioxidant, Anti‐inflammatory, Coccinia grandis, Reducing power assay, Protein denaturation.

INTRODUCTION

MATERIALS AND METHODS

If infectious diseases are troubling the general population on one
hand, the pace of modern life is adding to the woes of the middle
class. Stress and pollution are known to generate reactive oxygen
species termed as free radicals which play havoc with the body.
These are found to induce tissue damage resulting in inflammation
and physical pain.

Plant material

Coccinia grandis, the ivy gourd, also called as baby water melon
belongs to the family Cucurbitaceae. In traditional medicine
fruits have been used to treat leprosy, fever, asthma, bronchitis
and jaundice[1]The fruit possesses mast cell stabilizing; anti
anaphylactic and antihistaminic potential [2].There is some
research to support that compounds in the plant inhibit the
enzyme Glucose‐6‐phosphatase is one of the key liver enzymes
involved in regulating sugar metabolism[3]. Therefore, Ivy
Gourd is sometimes recommended for diabetic patients[4].
Although these claims have not been supported, there currently
is a few amount of research focused on the medicinal properties
of this plant focusing on its use as an antioxidant, anti‐
hypoglycemic agent, immune system modulator. Some countries
in Asia like Thailand prepare traditional tonic like drinks for
medicinal purposes.
Free radicals play an important role in a number of biological
processes including intracellular killing of bacteria and certain cell
signalling processes. Free radicals are derived from molecular
oxygen under reducing conditions. Excess amount of these free
radicals can lead to cell injury, which results in many diseases like
cancer and diabetes [5]. Free radicals may be involved in Alzheimer’s,
Schizophrenia, Parkinson’s and drug induced deafness [6]. Because
free radicals are necessary for life, the body has numerous
mechanisms to reduce free radical induced damage and to repair
this occurred damage [7], antioxidants are required. The function of
antioxidant is not to remove oxidants entirely, but instead to keep
them at an optimum level. In addition to this antioxidants play a key
role in defence mechanisms [8].
In recent years, many studies revealed that plants contain high
antioxidant and anti‐inflammatory activity. Dietary measures
and traditional plant therapies as prescribed by ayurvedic and
other indigenous systems of medicine are used commonly in
India. The world health organization has also recommended the
evaluation of plants effective in conditions were safe modern
drugs are lacking.

Fruits of Coccinia grandis were collected from rural areas of
Bangalore, Karnataka (India) during the month of November 2011.
The plant was identified by Botanist, Bangalore University,
Bangalore, Karnataka, India.
Chemicals and reagents
All the chemicals and reagents used were of analytical grade and are
purchased from Lancaster Research Lab, Chennai, India and Himedia
Lab, Mumbai, India.
Extraction of plant material
Extraction was carried out at room temperature under normal
conditions. About 20g of shade dried powder of fruits of Coccinia
grandis was successively extracted with methanol, ethanol,
chloroform, n‐hexane, petroleum ether. The extract obtained was
filtered, concentrated by heating at 1000C in a water bath and dried
in a vacuum oven.
Phytochemical analysis
The extracts were used for preliminary screening of phytochemicals
such as alkaloids (Wagner’s and Meyer’s tests), Carbohydrates
(Molish’s, Benedict’s and Fehling’s test),saponins (foam and froth
tests), phytosterols (Salkowski’s test), fats (Stain test), resins
(Acetone‐water test), Phenols ( Fecl3 test), tannins (gelatin test),
flavonoids (Alkaline reagent and Lead acetate tests),proteins
(Xanthoproteic and Biuret tests), diterpenes (Copper acetate test).
The screening was done as per the standard method[9].
Antioxidant Activity
Determination of phospho molybdenum scavenging assay
The antioxidant activity of all the extract was determined by the
phosphor‐molybdenum Method as described by Prieto et al [9]. 0.3 ml
of extract of different concentrations (100 to 500µg/ml) was mixed
with 3 ml of reagent solution (0.6 M sulphuric acid, 28 mM sodium
phosphate and 4 mM ammonium molybdate). The reaction mixture
was incubated at 950C for 90 min and cooled to room temperature
[10]. Finally, absorbance was measured at 695 nm using a
spectrophotometer (Merck thermo spectronic, Model NO. UV‐1,
double beam) against blank. Distilled water (0.3 ml) in place of
extract was used as the blank. The total antioxidant capacity was
expressed as the number of equivalents of Ascorbic acid (AE).
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Reducing Power Activity (Iron (III) to iron (II) reduction)
The ferric reducing power method was applied with slight
modifications of the method in the Literature [11]. 2.5 mL of extract
solution of different concentrations (100 to 500 µg/mL was mixed
with phosphate buffer (2.5 mL, 0.2 M, pH 6.6) and potassium
ferricyanide (2.5 mL, 1%). This was incubated at 50 C° for 20 min.
After the incubation, 2.5 mL of 10% trichloroacetic acid was added.
2.5 mL of the reaction mixture was mixed with distilled water (2.5
mL) and ferric chloride (0.5 mL, 0.1%). The solution absorbance was
measured at 700 nm. Increasing absorbance of the reaction mixture
indicates increasing reducingpower. The same procedure was
applied for ascorbic acid which acts as the standard. Increase in the
absorbance indicates increase in reducing power [12].
AntiInflammatory Activity
Inhibition of protein denaturation
0.5ml of test solution having different concentrations (100 to
500µg/mL) of extract was taken with 1.5ml of bovine serum
albumin (BSA). The mixture was incubated at 27±1oC for 15
minutes. Denaturation was induced by keeping the reaction mixture

at 600C in a water bath for 10 minutes. After cooling the turbidity
was measured spectrophotometrically at 660 nm. Percentage
inhibition of denaturation was calculated from control where no
drug was added [13]. Percentage of anti‐inflammatory activity of the
extract is given by,
% AI = (Ac ‐ At) x 100
Ac
Where Ac is the absorbance of the control
At is the absorbance of the test.
RESULTS AND DISCUSSION
In this study In Vitro antioxidant activity and anti‐inflammatory
activity of different fractions of fruit extracts of Coccinia grandis was
evaluated by different in‐vitro screening methods.
Preliminary phytochemical screening of the different fractions of
dried fruit extracts revealed the presence of alkaloids,
carbohydrates, phytosterols, tannins, flavonoids, proteins and
diterpenes. The type of phyto‐constituents of methanol, ethanol,
chloroform, n‐hexane and petroleum ether are given in Table 1.

Table 1: Phytoconstituents present in different extracts of Coccinia grandis
Phytochemical Constituent

Test

Alkaloids

Meyers
Wagner’s
Molish’s
Benedict’s
Fehling’s
Froth
Foam
Salkowski’s
Stain
Acetone‐water
Ferric chloride
Gelatin
Alkaline Reagent
Lead Acetate
Biuret
Xanthoproteic
Copper Acetate

Carbohydrates
Saponins
Phytosterols
Fixed Oil and Fat
Resin
Phenol
Tannins
Flavonoids
Proteins
Diterpenes
The results of the free radical
fractions tested by phospho‐
depicted in Figure [1] and
method is quantitative, since
expressed as ascorbic acid

Extract of Coccinia grandis in
Methanol
Ethanol
Chloroform
+
+
‐
+
+
‐
+
+
‐
+
‐
+
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
+
+
‐
‐
‐
‐
‐
‐
‐
‐
‐
+
+
‐
+
+
+
+
+
+
‐
‐
‐
‐
+
‐
+
+
‐

scavenging potentials of different
molybdenum assay method are
table [2].The phosphomolybdate
the total antioxidant capacity is
equivalents.The percentage of

nhexane
‐
‐
‐
‐
‐
‐
‐
+
‐
‐
‐
‐
‐
+
+
‐
‐

Pet.Ether
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
+
‐
‐

antioxidant activity was in the order methanol>ethanol>
petroleum ether>chloroform>n‐hexane. The IC 50 value of methanol
fraction was found to be 140 µg/mL, whereas the IC50 value of
ethanol 200, chloroform and n‐hexane and petroleum ether was
found to be, >400 µg/mL.

Fig. 1: Free radical scavenging potential of different fractions by phospho molybdenum scavenging assay at different concentrations (µg/mL)
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Table 2: Free radical scavenging activity of different fractions at different concentrations by phospho molybdenum scavenging assay
Concentration
µg/ml
100
200
300
400
500
IC50(µg/mL)

Methanol

Ethanol

Chloroform

nhexane

Pet. Ether

48
52
63
76
83
140

45
50
58
67
73
200

25
30
36
45
55
450

18
29
34
42
52
475

19
26
37
46
58
430

In reducing power assay, ethanol fraction seemed to have quite high
reducing activity when compared to methanol, chloroform, n‐hexane
and petroleum ether. The reducing power of different extracts is
given in Table [3].

n‐hexane (100 to 500µg/mL) showed significant (93%) inhibition of
denaturation of bovine serum albumin (BSA) in concentration
dependent manner. Petroleum ether also showed significant (92%)
inhibition of denaturation of BSA, which is slightly lesser than n‐
hexane. Ethanol, methanol and chloroform also showed significant
(60 to 85%) inhibition of denaturation of BSA when compared with
the control.

The In Vitro anti‐inflammatory activity was estimated by inhibiting
protein denaturation. The inhibitory effect on protein denaturation
by different extracts is shown in Table [4].and fig [4]

Table 3: Reducing power assay of different extracts at different concentrations
Concentration
µg/mL
100
200
300
400
500

Methanol

Ethanol

Chloroform

nhexane

Pet. Ether

48
52
63
76
83

45
50
58
67
73

25
30
36
45
55

18
29
34
42
52

19
26
37
46
58

Table 4: The inhibitory effect on protein denaturation by different extracts and standard drug at different concentration
Concentration
(µg/ml)
100
200
300
400
500
IC50(µg/mL)

Methanol

Ethanol

Chloroform

nhexane

Pet.Ether

Sodium Diclofenac

46
59
70
83
85
130

45
57
69
80
81
140

38
43
49
56
62
310

50
69
82
90
93
100

49
65
77
89
92
105

89
89.5
91
92
94
<50

Fig. 2: Percentage inhibition on protein denaturation by different extracts and standard drug at different concentration.
CONCLUSION
Two methods were used to estimate the amount of antioxidant
activity in the fruits of Coccinia grandis. Among the two methods,
antioxidant activity was more when performed with
phosphomolybdate assay. Ethanol and methanol extracts seemed to
have more antioxidant activity than any other extracts.
Denaturation of proteins is well documented cause of inflammation
and rheumatoid arthritis. Several anti‐inflammatory drugs have
shown dose dependent ability to inhibit thermally induced protein

denaturation. Ability of n‐hexane and pet‐ether extracts to bring
down thermal denaturation of protein is possibly a contributing
factor with the mechanism of action.
The presence of alkaloids, carbohydrates, phytosterols, tannins,
flavonoids, proteins and diterpenes in the fruits of Coccinia grandis
has been observed by general observation tests. Ethanol and
methanol extracts were found to have significant antioxidant
property which may be due to the presence of phytochemicals. The
presence of proteins and amino acids in the extracts of n‐hexane and
241
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petroleum ether may be responsible for the anti‐inflammatory
activity possessed by them.

9.

This study has revealed the potential for antioxidant activity and
also lent scientific justification to the traditional use of plant in anti‐
inflammatory conditions. However, the exact structures of the
bioactive components and the mechanisms involved in both
antioxidant and anti‐inflammatory activity of different extracts are
yet to be elucidated.
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