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Plants were being used in the treatment of diseases for centuries. In this present work,
Coccinia.grandis, a traditionally significant plant has been studied for its potential
medicinal properties. The fruits of this plant were used as the ingredient in variety of
recipes all over the world. The leaves and fruits of C.grandis were collected and their
ethanolic extracts were subjected to phytochemical screening and comparative analysis was
done. HPLC was done to quantify the compounds present in the extracts. Antioxidant
activity of the extracts was also carried out to determine the free radical scavenging
efficiency of the extract. The results of the phytochemical analysis of the medicinal plant
showed that the terpenoids, reducing sugar, flavonoids and proteins were found to be
present in significant quantity. The comparative analysis Between the fruit and leaf extracts
indicates that the fruit extract shows better antioxidant and phytochemical characteristics
than the leaf extract.

Copyright©2017 Pavithra M.K.S et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Coccinia grandis is a tropical plant in the family of
Cucurbitaceae. It is commonly known as Ivy gourd. It is an
aggressive climbing vine that can spread quickly over trees,
shrubs, fences and other supporters. Being a perennial plant, it
can spread vegetatively or by seed. The leaves of Coccinia
grandis plant were approximately 5-10 cm in width and
length. The leaves are bitter sweet and astringent. The Ivy
gourd fruit belongs to the berry type, oval and hairless with
thick and sticky skin. The raw fruit is green in colour which
turns bright red on ripening. The mature fruit is usually from
25-60mm long and 15-35mm in diameter and contains several
pale, flattened seeds 6-7mm long (Reddy, 2009).

The fruit possesses mast cell-stabilizing, anti-anaphylactic
and antihistaminic potential. Through chemical analysis, Ivy
gourd is known to be rich in B-carotene, a major precursor of
vitamin A from plant sources. Besides B-carotene, it is also a
good source of protein, fiber and a moderate source of
calcium. The plant is used as a laxative (Pekamwaret al.,
2013). Ivy gourd has been classified as one of the medicinal
herbs in the traditional practice. The leaves, root, stem and
fruits are used in the treatment of illness symptoms like skin
eruptions, burns, insect bites, fever, indigestion, nausea and

*Corresponding author: Pavithra M.K.S
Bannari Amman Institute of Technology, India

constipation to diseases such as diabetes, various types of eye
infections, allergies, gonorrhoea, etc. In addition, the aqueous
and methanolic extracts of the plant have shown
hypoglycemic action. It helps to regulate blood sugar levels
(Bamba et al., 2009).

Compounds in the plant inhibit the enzyme glucose-6-
phosphate which supports the body’s own regulatory systems
and promotes a balanced and healthy body. Therefore, it is
suggested good for diabetic patients (Amir Hossain et al.,
2014). Coccinia grandis contain important raw material for
drug production, bioactive compounds such as secondary
metabolites like alkaloids, glycoside and saponin, -amyrine,
lupeol, cucubbitacin, cephalandrol, cephalandrine, flavonoids,
polysaccharides,  xyloglucan, taraxerol, carotenoids,
cryptoxanthin, B-sitosterol, stigma-7-en-3-one and taraxerone.
It also possess antidiabetic, hypolipidemic, hepatoprotective,
larvicidal, anti-inflammatory, analgesic and antipyretic
activities (Tamilselvanet al., 2011). Terpenoids, saponins and
flavonoids were found to be responsible for antidiabetic
activity (Muniappan et al., 2009).

Cucurbitacin B is the major phytoconstituent responsible for
the antioxidant activity of this plant. Antioxidants are the
agents which neutralize the free radicals before they attack the
cells and prevent damage to lipids, proteins, enzymes,
carbohydrates and DNA (Chun 2001). A free radical is
defined as any atom or molecule possessing unpaired
electrons. Free radicals are highly reactive species and their
overproduction may be the cause of a variety of diseases such
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as cancer, atherosclerosis, arthritis, neurodegenerative
disorders, liver injury and degenerative processes associated
with aging. It is also a valuable source of nutrients
(Umamaheswari et al., 2009). By considering the significance
of this plant, our work aimed at the quantification of leaf and
fruit extracts of Coccinia grandis.

MATERIALS AND METHODS

Sample collection

The fruits and leaves of Coccinia grandis were procured from
the local markets of Sathyamangalam, Tamilnadu. The raw
materials were washed 2-3 times with running water and dried
in shade for 15 days, grinded to fine powder separately and
stored in airtight container at room temperature. 20 g of
shade-dried fruit powder was added to a 1000ml round-
bottomed flask and extracted with ethanol for 4 h. The solvent
extracts were concentrated under reduced pressure and
preserved at 5°C in air tight bottle (Chandaka Madhu et al.,
2013). The same process was repeated with 20g of the leaf
powder. The sample was then lyophilized and obtained about
4 g which is then prepared in the range of 50 mg/ml and used
as crude sample (Aggarwal et al., 2011).

Chemicals and Reagents

Ethanol, concentrated HCI, chloroform, concentrated H,SO,,
2% FeCls, 2% NaOH, distilled water, Fehling solution A and
Fehling solution B.

Phytochemical screening of fruit and leaf extracts

The fruit and leaf extracts of Coccinia grandis were screened
for the presence of major bioactive constituents like proteins,
carbohydrates, phenolics, flavonoids, tannins, terpenes and
saponins using standard qualitative phytochemical methods as
described by Trease (1989) and Harborne (1998).

Determination of Total Protein Content

The protein content of the fruit and leaf extract were
determined by Lowry’s method. Alkaline copper sulphate
reagent was prepared using 2% sodium carbonate in 0.1N
NaOH, 0.5% copper sulphate and 1% sodium potassium
tartrate. Folin’s reagent was prepared using Folin-Ciocalteu
and phenol of 1:1 ratio. The reaction mixture was prepared
using 0.5 ml of aqueous extract and 4.5 ml of alkaline copper
reagent. 0.5 ml of Folin’s reagent was added to the reaction
mixture after 10 mins. The absorbance was determined using
spectrophotometer at 660 nm and the protein content was
estimated using a standard graph of 1mg/ml Bovine Serum
Albumin (Tamilselvan et al., 2011 and Lowry et al.,1951)

Determination of Total Carbohydrates

The crude sample was mixed with equal volume of Fehling’s
A and Fehling’s B solution and heated in water bath.
Formation of red colour indicates the presence of sugar. The
absorbance was then determined using spectrophotometer at
210 nm for the fruit and leaf extracts (Boxi et al., 2010).

Determination of Terpenoids

Crude extract of 2 ml was dissolved in 2 ml of chloroform and
evaporated to dryness. To this 2 ml of concentrated H,SO4
was added and heated for about 2 minutes. The greyish colour
indicates the presence of terpenoid. The absorbance of the

fruit and leaf extracts was then estimated using
spectrophotometer at 385 nm (Prashant et a/., 2011.)

Determination of Total Phenols

The crude extract was mixed with 2 ml of 2% solution of
FeCl;. A blue green or black coloration indicates the presence
of phenol. The absorbance was then measured using
spectrophotometer at 760 nm (Martinez and Valencia, 2003).

Determination of Saponins

About 3 ml of the extract was diluted with 2 ml of distilled
water and was shaken in a graduated cylinder for 15 minutes.
Formation of 1 cm layer of foam indicates the presence of
saponin. The quantity of saponin present in the fruit and leaf
extract was measured spectrophotometrically at 430 nm
(Sofowora, 1993).

Determination of Total Sterols

About 3 ml of crude extract was mixed with 2 ml of
chloroform and H,SO, was added. A red colour was produced
in the lower chloroform layer indicating the presence of
sterols. =~ The  absorbance @ was  measured  using
spectrophotometer at 550 nm (Prashant et al., 2011).

Qualitative determination of antioxidant activity

The antioxidant activity of the leaf and fruit was determined
by DPPH (2,2-diphenyl-1-picrylhydrazyl) scavenging assay.
The reaction mixture was prepared by mixing 0.5ml of
aqueous extract and 0.5ml of 6.5%10°M DPPH in absolute
ethanol. The mixture was incubated for 30 minutes. The
appearance of yellow colour after incubation indicates the
presence of antioxidant activity in the sample (Nanasombat
and Teckchuen, 2009 and Deshpande ef al., 2011).

Purification and quantification

The HPLC system (Waters, Singapore) with a photodiode
array detector (W2998), dual pump system (515 waters),
temperature control module II (TC2 waters), pump control
module (PC2 waters), system controller (EMOAAO01712), and
a reverse phase HPLC analytical column waters Spherisorb
C8, 4.6 x 100mm, Sum particle size was used. The flow rate
was adjusted to 1ml/min; the detector was set at 280 nm and
330 nm at 1.2nm resolution with the mobile phase methanol:
acetonitrile (80:20). The extracts were dissolved in methanol
and identified by comparison of the retention time in
chromatogram  with  standard  gallic acid, rutin,
quercetin,ellagic acid, and punicalagin obtained from Sigma
Chemical Co, St. Louis, USA (Nanasombat et al.,2009).

RESULTS AND DISCUSSION

The phytochemical constituents present in the aqueous extract
of the Coccinia grandis fruit was analysed and the results
were tabulated. The presence of saponins indicates the
antimicrobial, anti-inflammatory, antitussive, antihelmintic,
cytotoxic property of the extract. The presence of phenols and
terpenoids (Table 1) validates the anticarcinogenic activity.
(Chandaka and Ramanjanyulu et al., 2013).

Total Protein estimation

The protein concentration in the leaf and fruit was determined
from the standard plot of Bovine serum albumin and it was
found that the concentration of the protein in the fruit was
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29.2% more than in leaf (Table 1). (Chandaka and
Ramanjaneyulu, 2013 and Gautam et al., 2014).

Table I Phytochemistry of Coccinia grandis

Concentration (mg/ml)

S.No Particulars

Leaf Fruit
1 Total Proteins 0.434 0.613
2 Total Carbohydrates 0.175 0.2
3. Total Phenolics 0.134 0.097
4. Saponins 0.763 1.142
5. Terpenoides 0.680 1.088

Total Carbohydrate estimation

The carbohydrate concentration in the leaf and fruit was
determined from the standard plot of glucose and it was found
that (Table 1) the concentration of the carbohydrate in the
fruit was 12.5% more than in leaf (Shaheen et al., 2009 and
Gautam et al., 2014).

Total Phenolics estimation

The phenolic concentration (Table I) in the leaf and fruit was
determined from the standard plot of gallic acid and it was
found that the concentration of the phenolics in the fruit was
29.2% less than that in leaf. (Shaheen et al., 2009, Gautam et
al., 2014).

Antioxidant activity

The antioxidant activity of the leaf and fruit extracts was
qualitatively determined (Figure I) by DPPH scavenging
assay. The formation of yellow colored complex with the leaf
and fruit infers the presence of antioxidants in the extract. But
there prevails huge difference in the development of the color
in the extracts. In the leaf, it was pale yellow while in fruit it
was dark yellow color. This shows that the fruits have high
antioxidant activity qualitatively compared to the leaves.
(Nanasombat and Teckchuen 2009, Deshpande ef al., 2011)

Figure I Antioxidant assay for leaf(L) and fruit(F) extract

Quantification by HPLC

The polyphenols and flavonoids present in leaf and fruit were
analyzed using HPLC. The obtained results were compared
with standard profile to quantify the compounds present in
both the extracts. (Tamilselvan et al, 2011). As a result
(Figure II, III, IV and V), it was found that the number of
peaks for polyphenols is found to be more in leaf than in fruits
which determines that the leaf is considered to have more
compounds compared to the fruit.
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Figure I HPLC Profile of Coccinia grandis (fruit) at 280nm-
Estimation of polyphenols
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Figure 111 HPLC Profile of Coccinia grandis (leaf) at 280nm-
Estimation of polyphenols
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Figure IV HPLC Profile of Coccinia grandis (leaf) at 330nm-
Estimation of flavonoids
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Figure V HPLC Profile of Coccinia grandis (fruit) at 330nm-
Estimation of flavonoids

The flavonoid content of the fruits was more compared to that
of the contents in the leaf. The presence of flavonoids has
been found to have antibacterial activity and researches are
under progress to find the role of flavanoids in cancer (Koleva
etal., 2002).
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CONCLUSION

The present study suggested that the selected plant, C.grandis
could be a prospective resource of natural antioxidant owing
to the presence of secondary metabolites like terpenoids,
saponin and flavonoids, proteins and carbohydrates and thus
could be used as therapeutic agent used as antioxidant,

antidiuretic,

anti-inflammatory, antianalgesic, anticancer

agents. Further studies will be carried out in this plant in order
to isolate, identify, characterize and elucidate the structure of
the bioactive compounds.
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