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Abstract: To analyze the presence of phytochemical compounds from the leaves of Cucurbita
pepo (Pumpkin) by preliminary phytochemical screening and GC-MS studies. The dried powder
leaves of C. pepo were extracted successfully by Soxhlet using ethylacetate and hexane solvents.
All the prepared extracts were used to preliminary phytochemical screening. GC-MS analysis
was performed to identify the phytocompounds present in the ethylacetate and hexane extracts
of C. pepo leaves. Phytochemical analysis of extracts showed the presence of major classes of
phytochemicals. GC-MS results revealed the presence of 7 phytoconstituents in ethylacetate
extract and 4 phytoconstituents in hexane extract. Among these, o-amyrin, phytol and morin are
medically important. Results of this study may provide a foundation for designing new drug for

several diseases.
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INTRODUCTION

Plants are known to contain innumerable biologi-
cally active compounds [1], which possess
antibacterial, antidiabetic, anticancer, antioxidant
activities [2]. One hundred and nineteen secondary
plant metabolites derived from plants are used as
drugs globally [3]. Therefore, it is imperative and
of utmost significance to carry out a screening of
these plants in order to validate their use in folk
medicine and reveal the active principle by isolation
and characterization of their constituents. Cucurbita
pepo is an herbaceous plant, belonging to a gourd
family, Cucurbitaceae. The plant is good source
of nutrients such as vitamin A and C. In many
parts of the world, C. pepo has been used to treat
tapeworm infection, hypertrophy of the prostate,
urinary problems, and burns [4,5]. Moreover, it

also has various health benefits such as antioxidant,
antimicrobial, anti-inflammatory, cancer preventive,
anti-diabetic and anti-hypertensive effects [6,7].
However, bioactive compounds present in this plant
are yet to be identified. Hence, the present study was
designed to investigate for the presence of various
phytochemicals in the leaf of C. pepo which evokes
various therapeutic effects.

MATERIALS AND METHODS

Collection of Plant material: The leaves of C.
pepo were collected from Kondichettipatti village
(Latitude 11°21° N and Longitude 78°15° E),
Namakkal District, Tamilnadu. The leaves were
washed thoroughly with tap water to remove dust
and then dried under the shade at room temperature.
The dried leaves were ground using kitchen blender
to obtain course powder.
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Preparation of extracts: The leaf powder of C.
pepo was extracted by Soxhlet extraction using
ethylacetate and hexane solvents for 48 hrs each.
The extracts were dried by hot air oven.

Phytochemical screening of C. pepo leaf extract:
The ethylacetate and hexane extracts of C. pepo
leaves were used for qualitative screening of
phytochemicals such as alkaloids, carbohydrates,
flavanoids, glycosides, cardiac glycosides, proteins,
saponins, steroids, tannins and terpenoids by
standard biochemical procedures [8,9].

GC-MS analysis: For the identification of bioactive
compounds in the extracts, it was subjected to GC-
MS analysis. It was performed using a JEOL GC
MATE II instrument with the following conditions:
Front inert temperature 220°C; Column HP 5Ms;
Helium gas (99.99%) was used as a carrier gas at a
constant flow rate of Iml/min. The oven temperature
was 50 to 250°C @ 10°C/min. The ion chamber
temperature and GC interface temperature was
250°C. The Quadruple Double Focusing Analyzer
was used for mass analysis: Photon Multiplier tube
was used for detection. Mass spectra were taken at
70eV. All data were obtained by collecting the full-
scan mass spectra within the scan range 50-600 amu.
The composition of the crude extract constituents
was expressed as a percentage by peak area.

Identification of compounds: The bioactive comp-
ounds in the ethylacetate and hexane extracts of
C. pepo leaves were identified based on the GC
retention time. Interpretation of mass spectrum
of GC-MS was done by comparing with the data
base at National Institute Standard and Technology
(NIST). The name of the compound, molecular
weight, molecular formula and structure of the
compounds of the plant extracts were also retrieved
from NIST, Guidechem, Chemspider and Pubchem
Libraries.

RESULTS

Preliminary phytochemical screening: The
extracts of C. pepo leaf were screened for the
qualitative determination of secondary metabolites.
Results of the phytochemical analysis showed the
presence of major classes of secondary metabolites
such as steroids, saponin, protein, cardiac glycosides,
and terpenoids in ethylacetate extract; and steroids,

flavonoids, saponin, cardiac glycosides, glycosides,
and terpenoids in hexane extract (Table 1).

Chemical composition of extracts by GC-
MS Analysis: The ethylacetate extract showed
seven peaks in the GC-MS chromatogram
(Table 2 and Figs. 1,2) which were identified
according to their retention time. They were
4H-1Benzopyran-4-one,7-hydroxy-2-[4-
methoxyphenyl]-,4H-1-Benzopyran-4-one,3,5,7
-trihydroxy-2-[4-hydroxyl-3-methoxyphenyl],
4H-1Benzopyran-4-one,2-[3-chloro-2-
hydroxyphenyl]-5-hydroxy-3,7,8-trimethoxy-,
a-amyrin, dodecanoic acid, 1,1’-biphenyl-4-ylcarb-
onylmethyl ester, 4H-1benzopyran-4-one, 5,7-dihy-
droxy-2-[2-methoxyphenyl] - and flavone, 2°,3,5,7-
tetramethoxy-. The hexane extract showed four
peaks in the chromatogram which were identified
based on their GC retention time. They were phytol,
tritriacontane, a-amyrin and morin (Table 2 and
Figs. 3,4).

DISCUSSION

Plants contain huge diversity of photochemical
compounds, many of them are reported to be biolo-
gically active compounds and are responsible for
exhibiting wide range of pharmacological activi-
ties. The bioactive secondary metabolites have been
shown to reduce the risk and progression of diseases
such as cancer, cardiovascular, neurodegenerative
diseases, etc by scavenging free radicals through
various biological mechanisms [10]. Several studies
are available on phenolic compounds have reported
their usefulness in exhibiting potential biological
activities such as antioxidant, antidiabetic, hepatop-
rotective, anti-inflammatory, antimicrobial, antican-
cer etc. [11 ]. Many plants contain non-toxic glyco-
sides that can be hydrolyzed to give phenolic
compounds which are toxic to microbial pathogens
[12]. Flavonoids and tannins are considered to
be the most promising polyphenolic compounds
among plant secondary metabolites [ 13]. Flavonoids
have been reported to exert multiple biological
property including antimicrobial, cytotoxicity,
antidiabetic, antioxidant, anti-inflammatory as well
as antitumor activities [14]. Tannins are a hetero-
geneous group of polyphenolic compounds. Plant
extracts with tannins are used as anti duodenal
tumours, and as anti-inflammatory, antiseptic,
antioxidant and haemostatic pharmaceuticals [15].

6036



Arul priya and Saravanan

Table 1: Results of preliminary phytochemical screening of ethanolic and hexane extract of C. pepo leaves. (+ = Present

- = Absent)

Phytochemical test Name of the test Ethylacetate extract Hexane extract
Tannins Lead acetate test, FeCl, test - -
Steroids Liberman Burchards test + +
Flavanoids Alkaline reagent test, Con H,SO, test, FeCl, test - +
Saponins Emulsion test, Foam test + +
Proteins Xanthoproteic test -
Alkaloids Hager’s test, Mayer’s test, Wagner’s test - -
Carbohydrates Barfoed’s test, Benedicts test, Fehling’s test - -
Glycosides Bromine water test, Fehling’s test - +
Cardiac glycosides Con H,SO, test +
Terpenoids Liberman Burchards test, Con H,SO, test +

Table 2: Chemical composition of ethyl acetate and hexane extracts of C. pepo leaf.
Extracts S. Compound Name Retention | Molecular | Molecular Peak
Name No Time (min) | Weight (d) [ Formula Area (%)
1 | 4H-1Benzopyran-4-one, 7-hydroxy-2-[4-methoxyphenyl]- 17.22 268 CH,0, 12.97
2 | 4H-1-Benzopyran-4-one, 3,5,7 -trihydroxy-2-[4- hydroxyl- 17.98 316 C,H,0, 12.68
3-methoxyphenyl]
Ethyla- 3 4H-1Benzopyraq-4-0ne, 2-[3-chloro-2-hydroxyphenyl]-5- 19.67 - CHClO, 14.97
cetate hydroxy-3,7,8-trimethoxy-

Extract 4 | a- Amyrin 24.95 427 C, H,, O 13.96

5 | Dodecanoic acid, 1,1’-biphenyl-4-ylcarbonylmethyl ester 23.17 395 C,H,, 12.70

6 | 4H-1Benzopyran-4-one, 5,7-dihydroxy-2-[2-methoxyphenyl- 17.53 - - 13.34

7 | Flavone, 2°,3,5,7-tetramethoxy- 19.02 342 C,H O, 19.38

1 | Phytol 19.05 297 C,,H,,0 26.90

Hexane 2 | Tritriacontane 25.88 465 C,H, 25.02

extract 3 | a—Amyrin 24.97 427 C,,H,,0 26.81

4 | Morin 20.4 302 C.H,0, 21.28
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Fig. 1: GC-MS chromatogram of ethyl acetate extract of C. pepo leaves
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4H-1-Benzopyran-4-one, 3,5,7 -trihydroxy-2-[4- hydroxyl-

4H-1Benzopyran-4-one, 7-hydroxy-2-[4-methoxyphenyl]- 3-methoxyphenyl]-

cl

Med

4H-1Benzopyran-4-one,2-[3-chloro-2-hydroxy-
phenyl]-5- hydroxy-3,7,8-trimethoxy-

D e e

O

Dodecanoic acid, 1,1’-biphenyl-4-ylcarbonylmethyl ester

4H-1Benzopyran-4-one, 5,7-dihydroxy-2-[2-methoxyphenyl-

Flavone, 2°,3,5,7-tetramethoxy-

Fig. 2: Chemical structure of bioactive compounds of ethyl acetate extract of C. pepo leaves.
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Fig. 3: GC-MS chromatogram of hexane extract of C. pepo leaves.
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Fig. 4: Chemical structure of bioactive compounds of hexane extract of C. pepo leaves.
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Saponins are considered as defense system of
plants and are reported to show many medicinal
properties like antimicrobial, immunostimulant,
hypocholesterolaemic, analgesic, antidiabetic, anti-
inflammatory and anticarcinogenic properties [16].
The terpenoids have shown to decrease blood sugar
level in animal models [17]. Steroids, terpenoids
and saponins showed the analgesic properties and
central nervous system activities [5,17,18]. In
this study, ethylacetate extract of C. pepo leaves
revealed the presence of phytochemicals such as
steroids, saponins, proteins, cardiac glycosides and
terpenoids. Hexane extract of C. pepo exhibited
the presence of steroids, flavanoids, saponins,
glycosides, cardiac glycosides and terpenoids. The
presence of these secondary metabolites in both
extracts of C. pepo leaf is quite instructive as this
lends credence of the use of the plant for medicinal

purpose.

The chromatogram of GC-MS of ethylacetate
extract of C. pepo showed 7 peaks. Among the 7
compounds identified from the ethylacetate extract,
a-amyrin is medically important. It is reported
to possess anti-inflammatory [19-21], analgesic
[22,23] and antifungal activities [24]. In the hexane
extract of C. pepo, four peaks were identified;
among these, 3 compounds viz., phytol, a-amyrin
and morin are medically important. Phytol is used as
a promising novel class of pharmaceuticals for the
treatment of rheumatoid arthritis and possibly other
chronic inflammatory diseases [25]. Phytol is also
a key acyclic diterpene alcohol that is a precursor
for vitamins E and K1 and an antioxidant and a
preventive agent against epoxide-induced breast
cancer carcinogenesis [26]. Further it is reported to
have many potential industrial uses and it could be
used as a precursor in the synthesis of a-tocopherol
(Vitamin E) [27] and phylloquinone (Vitamin K1)
[28] as well as its use in production of cosmetics,
fragrances and household cleaners [29]. Morin is
a phytocompound that comes under the flavanoid
group which showed protective effect against
gastric ulcer by enhancing antioxidant enzyme
activity leading to an accelerated ulcer healing [30].
Morin also possesses anticancer properties against
human leukemic cells (U937 cells) [31], antioxidant
and antibacterial activities [32].

The anti-inflammatory, antispasmodic, analgesic
and diuretic effects can be attributed to their high

alkaloids, phenols, tannins and flavonoids. The
results evidently specifies that ethylacetate and
hexane extract of C. pepo leaves contains yet
various bioactive compounds that have various
other medicinal properties that can be explored
for the treatment of many diseases. However,
isolation of individual phytochemical constituents
and subjecting them to biological activity will
definitely give fruitful results. Therefore, it may be
recommended as a plant for phytopharmaceutical
importance.
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