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ABSTRACT:The identification of the phytocomponents in the methanolic extract of Telfairia occide.ntalis was done
using GCMS analysis. Ten phytocompounds were identified. The most abundant compounds were n-Hexadecanoic
acid with Peak area%: 39.47, RT:19.92,Mol. Formula: C16H32O2 ; Linoleic acid with Peak area%: 34.15, RT:22.691,
Mol. Formula: C18H32O2 and Ethyl hexadecanoate with Peak area%: 7.26, RT:23.084, Mol. Formula: C 18H32O2 which
showed similar antioxidant and antherosclerotic activity. Telfairia occidentalis phytocompounds could therefore be
effective in the control and prevention of cancer, free radical oxygen or free radical nitrogen species. Angiotensin
converting enzyme present in 2-Butyl propionate with Peak area%: 1.08, 14.823, Mol. Formula: C 7H12O2 which may be
antihypertension.

KEYWORDS: Angiotensin converting enzyme, Androgen/Estrogen receptor antagonist, GCMS, n-Hexadecanoic acid,
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I.INTRODUCTION
Fluted pumpkin (Telfairia occidentalis) is a plant with dark green three bladed leaves that also bears an inedible pod
containing edible seeds belonging to the family of cucurbitaceae. It is widely cultivated and eaten in the Eastern part of
Nigeria, West Africa having a high commercial importance even in neighbouring countries like Ghana and Sierra
Leone who are also major producers [1]. Telfairia occidentalis is called ugu in Igbo, umueke in Edo, krobonko in
Ghana gonugbe in Sierra Leone and cestillada in Spain. Telfairia occidentalis (fluted pumpkin) is a common tropical
green leafy vegetable native to many African countries especially Eastern Nigeria [2]. It is used primarily in soups and
herbal medicines to produce blood tonic used when a person is weak or ill. The seeds are planted directly in the soil in
groups of 3 to increase output in case of a failure of some seeds to germination [3] and as the leaves appear the plant
will be staked to a frame work of long sticks or bamboo for it to climb when twining. The fruit pod although inedible
produces edible seeds that have different colours. Telfairia occidentalis is high in protein and fat and therefore
contribute to a well balanced diet. The leaves have some mineral composition like the macro nutrients which are
calcium 6.8%, Phosphorous 8.1% Magnesium 4.0%, potassium 29.8% and the micro nutrients which are Iron 51.9%,
Manganese 45.4%, Copper 17.4% and Zinc 9.4% [4] due to high Iron content found in the leaves, it is used to control
anaemia [5].The young shoot and leaves of the plants are also used as soup because of their pleasant taste [6].The plant
is also used in herbal preparation for the treatment of sudden attack of convulsion, malaria and anaemia [7]. All these
properties and observations of Telfairia occidentalis stimulated research to find out scientifically the phytochemicals
responsible for the bioactivities.
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II. MATERIAL AND METHODS
A. Plant Materials
leaves of Telfairia occidentalis were harvested at Ohafia town in Abia State, Nigeria. The plant leaves were identified
by Prof M C Dike at the Taxonomy section of College of Natural Resources and Environmental Management, Michael
Okpara University of Agriculture, Umudike, Nigeria.
B. Preparation of Plant Extract
The plant material of Telfairia occidentalis was collected from home garden, shade dried for 10 days and pulverized to
powder using mechanical grinder. The plant extract was prepared using Soxhlet method described by [8]. Thirty five
grams (35 g) of powdered sample was introduced into the extraction chamber of the Soxhlet extractor using methanol
as solvent. Temperature was maintained at 70o C throughout the extraction period of 48 hrs. At the end of the extraction
period, the extract was concentrated using oven at 35 o C to obtain dried extract which was sent for GCMS analysis.

C. GCMS analysis of Telfairia occidentalis
The characterization of the Phytochemicals in Telfairia occidentalis was done using GC-MS QP2010 Plus (Shimadzu,
Japan). The identification of the phytochemicals in the sample was carried out using a QP2010 gas chromatography
with Thermal Desorption System, TD 20 coupled with Mass Spectroscopy (Shimadzu). The ionization voltage was
70eV. Gas Chromatography was conducted in the temperature programming mode with a Restek column (0.25 mm, 60
m, XTI-5).The initial column temperature was 80oC for 1min, and then increased linearly at 70 oC min-1 to 220oC, held
for 3 min followed by linear increased temperature 10oC min-1 to 290oC for 10 min. The temperature of the injection
port was 290oC and the GC-MS interface was maintained at 290oC .The sample was introduced via an all-glass injector
working in the split mode, with helium carrier gas low rate of 1.2 ml min-1. The identification of compounds was
accomplished by comparison of retention time and fragmentation pattern, as well as with mass spectra of the GC-MS.

D. Identification of Phytocompoments in Telfairia occidentalis
GC-MS Chromatogram of Telfairia occidentalis revealed ten peaks showing that ten different compounds were present.
Identity of the active components in the extract was done by comparison of their retention indices, peak area percentage
and mass spectra fragmentation pattern with those stored in the database of National Institute of Standards and
Technology (NIST) and also with published literature, NIST08.LIB [9], WILEY8.LIB [10], PESTEI-3.LIB and FAME.LIB library sources were used for matching the identified components from the plant material. The name,
molecular weight, formula, structure and bioactivities of the compounds were ascertained.

III. RESULTS
GCMS chromatogram of the ethanolic extract of Telfairia occidentalis (Figure 1) showed ten peaks which indicated the
presence of ten phytochemical constituents. The mass spectra data of Telfairia occidentalis is show in figure 2. The
retention time (RT), peak area percentage, molecular weight, molecular formula and bioactivities of Telfairia
occidentalis are shown in table 1.

Copyright to IJARSET

www.ijarset.com

1766

ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology
Vol. 3, Issue 4 , April 2016

Figure 1 shows ten peaks which indicated the presence of ten phytochemicals constituents in GCMS chromatogram of
the ethanolic extract of Telfairia occidentalis.
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Figure 2: Shows the mass spectra of the ten phytocompounds in Telfairia occidentalis identified by GCMS analysis
Table1: Shows the names, retention time, peak area percentage, molecular weight, molecular formula and bioactivity of
compounds identified in Telfairia occidentalis by GCMS analysis.
S.N
o

Name of
Compound

Retenti
on time

1

3,5Dihydroxy6-methyl2,3-dihydro4H-pyran-4one

7.024

2

Peak
area
%
2.13

Molecul
ar
weight
144.12

Molecul
ar
formular
C6H8O4

Molecular structure

O
HO

14.823

Copyright to IJARSET

1.08

128.16

C7H12O2

S-adenosylhomocysteine
hydrolase

OH

H3C

2-Butenyl
propionate

Bioactivity

O

O

H3C
O

www.ijarset.com

CH3

ACE,
angiotensinconverting
enzyme,

1768

ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology
Vol. 3, Issue 4 , April 2016

3
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IV .DISCUSSION
The chromatogram of Telfairia occidentalis showed ten peaks indicating the presence of ten different phytocompounds.
The compound 3, 5-Dihydroxy-6-methyl-2, 3 – dihydro-4H – pyran-4-one with the retention time of 7.024 and a peak
area percentage of 2.13% had S-adenosyl-homocysteine hydrolase activity. S-adenosyl homocysteine hydrolase is an
enzyme that hydrolyzes S-adenosyl homocysteine into adenosine and homocysteine [15].The compound 2-Butenyl
propionate that had a retention time of 14.823 with a peak area percentage of 1.08% had angiotensin-converting
enzyme (ACE) action. Angiotensin-converting enzyme (ACE) is a dipeptidyl-carboxypeptidase that splits off histidylleucine from the physiolofically inactive angiotensin I ,forming the octapeptide angiotensin II [16] various
nonapeptides analogs of angiotensin I and other compounds act as competitive inhibitors of converting enzyme and
are used to treat renin-dependent hypertension [17].
The compound n-Hexadecanoic acid or Palmitic acid which had a retention time of 19.920 and a peak area percentage
of 39.47% and Ethyl hexadecanoate or ethyl palmitate which had a retention time of 23.084 and a peak area
percentage of 7.26% had a mild antioxidant and anti-atherosclerotic activity.Antioxidants are substance that prevents
or reduces damage caused by reactive oxygen species or reactive nitrogen species. They are used as dietary
supplements in animals for aiding in the treatment of cancer, enhancing immune function and reducing treatment
toxicity [18]. Atherosclerosis is a risk factor of hypertension which can predispose to coronary heart failure, stroke,
peripheral artery disease and death [19]. The risk for coronary artery disease and stroke depends to a great extent on
other risk factors, such as obesity, smoking and elevated cholesterol levels [19], therefore, the compound linoleic acid
which has a retention time of 22.691 and had a high concentration of 34,15 peak area had also anti-obesity and antioxidant activity [13].
V. CONCLUSION
Therefore, Telfairia occidentialis could be beneficial for the control of atherosderotic related cases which could lead to
hypertension, stroke and eventual death. This is because the leaf extract contains n-Hexadecanoic acid in abundance
and linoleic acid which is an anti-obese factor ,Table 1.It could also be an effective tool against cancer which is
number one killer disease in the world, because the GCMS analysis shows the presence of the phytocompound,
linoliec acid. The plant extract is indicated to prevent the free oxygen species and nitrogen species that ravage the cell
because of the presence of the compound n-Hexadecanoic acid and Ethyl hexadeanoate identified by the GCMS
analysis. Structures of these compounds identified by GCMS analysis could also be docked for molecular modelling
and charting a new avenue for drug discovery.
ACKNOWLEDGEMENT
We appreciate with thanks the research supports from EUNISELL.
REFERENCES
[1] Nkang, A., Omokaro, D., Ejbe, A. and Amanke, G. “Nutritive value of Telfairia occidentalis” African journal of bioltechnology, 2 (3) 33 – 39,
2003.
[2] Buekett,H.M. “The results of plants of West Africa” Vol. 1 pg 603-604. Royal Botanic Garden Kews. England,1968.
[3] Akoroda, M. O “ Ethnobotany of Telfairia occidentalis (curcurbitacae) among Igbos of Nigeria” Economic Botany 29 – 39,1990
[4] Akubue,P.I.,A. Kar and F.N.Nnachetta “Toxicity of extracts of roots and leaves of Telfairia occidentalisdiet” Planta Med, 38: 339-343,1980
[5] Ajibade, S. R., Balogun, M. O., Afolabi, O. O., and Kupotali, M.D.”Ex differences Biochemistry contents of Telfairia occidental”, 2006
[6] Fagbemi TN, AA Oshodi and KO Ipinmordi “Processing effects on some Antinutrtional factors and in vitro multienzyme Protein Digestibility
(IVPD) of three tropical seeds. Bread nut (Artocarpus altilis) Cashew nut (Anacardium occidentale) and Fluted pumpkin (Telfairia occidentalis)”.
Pakistanian J. Nutr. (4) 205-256, 2005.
[7] Gbile,ZO “Ethnobotany,Taxonomy and Conservation of Medicinal plant. In the state of Medicinal plant research in Nigeria.” Pg 19, edited by A.
O. Sofowora,1989.
[8] Jensen W.B, (2007) “The origin of Soxhlex Extraction”. Journal Clinical Education. 84 (12),1913-1914, 2007
[9] [ Stein S. E., “ National Institute of Standards and Technology (NIST) Mass Spectral Database and Software” Version 3.02,USA,1990.
[10] Mc Lafferty F. W., “Registry of mass spectral data.” Fourth electronic ed.Wiley New York (1986)
[11] Cho K.H “Monoacylglycerol oleic acid has stronger antioxidant, anti-atherosclerotic and protein glycation inhibitory activities than MAGpalmitic acid.” Journal of medicinal food, 13(1): 99 – 107, 2015
[12] Gopalakrishnan, S., “ GC – MS analysis of some bioactive constituents of Mussaenda frondosa linn.” International Journal of Pharma and Bio
Sciences, 2(1): 313 – 320, 2011
[13] Yuan GF, Chen XE, and Li D. “Conjugated linolenic acids and their bioactivities: a review. Food Funct”. 25; 5(7):1360 – 1368, 2014
[14] Wishart DS, Tzur D, Knox C, “ HMDB: The human metabolome Database, Nucleic acids Res. 35 (database issue” D521 – D526, 2007

Copyright to IJARSET

www.ijarset.com

1770

ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology
Vol. 3, Issue 4 , April 2016
[15] Median, M. A., Urdiales, J.L., and Amores-Sanchez, M.I., “Roles of homocysteine in cell metabolism; old and new functions”, Eur. J. Biochem,
268, 3871 – 3882 (2001).
[16] Laragh, J. H., “Blockade of rennin or angiotensin for understanding human hypertension: a comparison of propranolol, saralasin and converting
enzyme blockade”. Fed proc 36: 1781, 1977.
[17] Robert K. Murray, Daryl K. Granner and Victor W. Rodwell “Harper’s Illustrated Biochemstry” 27th Edition pg 458-459, 2006
[18] V. P. Studert., C. C. Gay and D. C. Blood. “Saunders Comprehensive Veterinary Dictionary”. Fourth edition: pg 70, 2012.
[19] Kaplan N.M., “ Systemic hypertension”. In Zipes D. P., Libby L., bonw R. O., et al. (Eds). Braunwald’s heart disease (7 th ed., pp. 959 -985).
Philadelphia: Elsevier. Saunders, 2005.

Copyright to IJARSET

www.ijarset.com

1771

