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The present study was to trace out the variations in the profile of bioactive
compounds from chloroform, methanol and agueous extracts of Benincasa hispida
fresh fruit pulp using Gas chromatography Mass spectrometry analysis (GC-MS).
The identity of the bioactive components of the extracts was established on the basis
of GC retention indices, by comparing their mass spectra with National Institute of
Standards and Technology (NIST) data center. According to GC-MS spectral data,
in methanolic extract 22 bioactive compounds were identified and characterized in
which the major components are al-Sitosterol (97.24% ), Lupan-3-ol (56..83 %),
CucurbitacinB, dihydro- ( 25.29 %). and cis-13-Octadecenoic acid (20.56 %) ,
whereas in chloroform extract 16 compounds were identified , in which the major
components are 4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6-methyl  (100%),
Methanecarboxylic acid (34.49 %), In aqueous extract 13 compounds were
identified and the major components are Methanecarboxylic acid ( 100%), 4H-
Pyran-4-one, 2,3-dihydro-3,5-dihydroxy -6-methyl-( 21.64%) . The identified
compounds may have significant therapeutic value.

INTRODUCTION:

A large trailing gourd, Benincasa hispida
(Thunb.) Cogn. of family Cucurbitaceae,
commonly known as ash gourd ,winter
melon, and wax gourd. It is cultivated
throughout the plains of India and on hills
up to 1200 meter altitude as a vegetable. The
fruit is large, cylindrical and completely
covered with waxy bloom. In Ayurvedic
system of medicine, ash gourd pulp is
employed as a main ingredient in
Kushmanda leyham or rasayana which
potential application for neurodegenerative
disorders and to improve immunity and

strength. The perusal of literature studies
also reveals its anti-inflammatory (Gover JK
et al.,1994)!, anti-diuretic (Dong MY et
al.,1995)?,  anti diarrheal (vrushabendra
Swamy Bhyrapur Mathad et al.,2005)3,
antioxidant, anti-diabetic (Abhishek
mahatma et al., 2014)*, antiulcer (Gover JK
et al.,2001)°, antihistamine (Anilkumar D et
al.,2002) °, anti-obesity, anticancer (Kumar
A et al., (2002)’, anti compulsive (Shika
Girdhar 2010)8, anti-Alzheimer’s, (Chandra
Roy et al.,)’ gastroprotective effect
(Manish A et al., 2008)*°. anti convulsant (S
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K Nimbal et al., 2011)! and its potential
usefulness in the management of morphine
withdrawal ( Gover JK et al.,2000)'2. The
seeds are rich in protein and play active role
in antifungal, antiviral, anti-proliferative,
antitumor and immune dilatory activities.
The ash gourd rind extract possesses
significant diuretic activity with a potassium
sparing effect.

The major phytoconstituents of the
fruits are  triterpenoids,  flavonoids,
glycosides,carotenes, vitamins, and uronic
acid. Phyto chemical screening on the
extracts of B. hispida fruit pulp revealed that
triterpenoids and saponins were the major
constituents of the sample. Certain literature
studies carried out for checking the bioactive
components in the fruit of Benincasa hispida
reveals the presence of beta-sitosterol,
lupeol, iso-vitexin, iso-multiflorenol,
cucurbitacin-B, and different amino acids by
Thin Layer Chromatograhy study.( Manish
A et al.,2008)*. The present study was to
compare and determine the profile of
bioactive compounds of Benincasa hispida
fresh fruit pulp extracts prepared with
solvents of different polarity using GC-MS
technique.

MATERIALS AND METHODS

Plant Materials

The fresh fruit of Benincasa hispida was
purchased from local vegetable market. The
identification and authentification of the
material was done in Postgraduate and
Research Department of Botany,
Pachaiyappa’s college, Chennai 600 030,
Tamil Nadu.
Preparation of extract

The fruit was initially washed under
running tap water, then again washed with
distilled water and wiped dry. The rind was
peeled off and seeds were removed. The
fresh fruit pulp cut into pieces then meshed

to fine juice in an air blender. The fresh
juice was serially extracted with chloroform,
methanol and aqueous based on their
polarity. For chloroform extraction 500ml
fruit juice was mixed with 1000ml of
chloroform and kept covered for 36h at
room temperature, the slurry was stirred
intermittently for 2h and left overnight (J.K.
Grover et al., 2001)*. The mixture was then
filtered using what man no. 1 filter paper
and the filtrate was concentrated on a
vacuum rotatory evaporator, the
concentrated final extract was thick brown
liquid and the yield of extract was
2.4ml/100ml fresh juice. The residue was
used for methanolic extraction with same
procedure. For aqueous extract hot distilled
water is used. The crude extract is stored in
refrigerator throughout the study.

GC-MS analysis

GC-MS analysis of these extracts was
carried out by Agilent 7890B,Gas
chromatography connected to 5977A Mass
Spectrometer. Column name HP_5MS,
column capillary composed of 5% Phenyl
Methyl siloxane. GC working temperature
starts from -60° C to 325° C. Column
capillary film thickness 30m x 250um
X0.25um. An electron ionization system
with ionizing energy of 70eV was used for
GC-MS  detection. Oven temperature
programmed at 50° C for 2min then ramp up
to 280° C, increased by 5°C/min; at 280° C
maintained for 15min; total run time 63min.
In MS the solvent delay 2min, scan range
50-700m/z, carrier gas was helium; gas flow
rate Iml/min; GC injector port temperature
250° C, and the detector temperature 290° C.
1ul of extract injected through auto sampler
by split less injection mode.

Identification of components

The spectral output of GC-MS analysis was
interpreted using the database of National
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Institute of Standard and Technology (NIST)
database center. The mass spectrum of the
unknown components was compared with
the spectrum of the known components data
stored in the NIST library. Name of the
components, molecular weight and the
molecular structure of the components of
test sample were illustrated.
RESULTS AND DISCUSSION

The GC-MS analysis was utilized
successfully for the investigation and
characterization of bioactive compound
profile of Benincasa hispida fruit sample
prepared by successive extraction with
different polarity solvents. The method
applied provided good separation for each
compounds and their abundance of
compounds detected, retention time (RT),
peak percentage varies with different
polarity solvents. GC-MS chromatogram of
total ion concentration (TIC) of extracts are
shown in figurel,2 and3, while detected
compounds are displayed in table 1, 2 and
3.and fig 4,5,6,7,and 8 illustrates the mass
spectrum of major components. According
to the result(table 1- 3) the mass spectra of
the constituents compared with NIST
library, in methanolic extract 22 peaks of
components were identified and
characterized in  which the major
components are al-Sitosterol (97.24% ),
Lupan-3-ol (56..83 %), Cucurbitacin B,
dihydro-( 25.29 %)., cis-13-Octadecenoic
acid (20.56 %) , 3-Hydroxy-3-methyl-2-
butanone oxime (5.16%),1,2-
Cyclopentanedione (4.16%), whereas in
chloroform extract 16 compounds were
identified , the major components were 4H-
Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-
methyl- ( 100 %), Methanecarboxylic acid
(34.49 %), a-Pyrrolidone, 5-[3-
hydroxybutyl]-(10.01%),  Ethanoic acid.
(6.88%). In aqueous extract (Table 3) 13
compounds were identified and the major
components are Methanecarboxylic acid
(100%), 4H-Pyran-4-one, 2,3-dihydro-3,5-

dihydroxy-6-methyl-
(21.64%).Cyclotrisiloxane, hexamethyl
(11.36%), 2-Hydroxy-gamma-
butyrolactone(8.00%.). Certain literature
studies reveals the medicinal applications of
bioactive compound obtained in the present
analysis , n-hexadeconic acid the structural
basis of the anti-inflammatory property and
the kinetic parameters of inhibition by n-
hexadeconic acid have been determined
(Vasudevan aparna et al,.2012)*®, furan and
2-  furanmethanol are  decomposition
products of thymine(Adriano A.S. et al.,
2003)*,  cis-Vaccenic  acid,  cis-13-
Octadecenoic acid are the phosphofatty
acids play role in brain responses(M. G.
Murphy et al., 2006)%, 3-methyl-1,2-
cyclopentanedione ( Young Choi et al.,
2007)'® suggest that this agent may have
potential to  minimize  inflammation,
cucurbiticin —b which are implicated in
apoptosis and the cell cycle rich source of
potential anticancer compounds(L. Rios, J.
et al., 2012)*, al1-Sitosterol and Lupan-3-ol
are triterpenoids, 4H-Pyran-4-one, 2,3-
dihydro-3,5-dihydroxy-6-methyl- have anti
inflammatory and antimicrobial
activity,(Ramalakhmi S. et al.,2012)*® |
Butanoic acid, 4-hydroxy- and hexonic acid
contribute quantitative aroma composition to
the fruit (M Larsen et al.,1992)*°

CONCLUSION

GC-MS analysis applied to investigate
the bioactive compound profile of Benincasa
hispida fruit extracts prepared with solvents
of different polarity was compared and
determined. Significant difference between
methanol, chloroform and aqueous were
observed in  which methanolic and
chloroform extracts have distinct classes of
bioactive compounds. The present analysis
was useful for drawing profile of detected
bioactive compounds which may proceed to
do further studies.
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Table 1. Bioactive components identified in the methanolic extract of Benincasa hispida

fruit pulp by GC-MS.

Peak RT Name of the compound Molecular MW Peak
No. formula area %
1 2.137 Furfural Cs Hs O2 96 0.71
2 2.793 2-Furanmethanol Cs Hs O2 98 0.86
3 3.091 3-Hydroxy-3-methyl-2-butanone oxime CsH11 NO; 117 5.16
4 3.499 Dihydroxyacetone C3H6 03 90 1.36
5 3.735 1,2-Cyclopentanedione Cs Hs O 98 4.16
6 4.168 2-Hydroxy-gamma-butyrolactone CsHes O3 102 2.08
7 4.701 Methyl acetoxyacetate Cs Hg O4 132 0.23
8 4,912 2,5-Dimethyl-4-hydroxy-3(2H)-furanone Ce Hs O3 128 0.28
9 5.085 D-Alanine, N-propargyloxycarbonyl-, ischexyl = CizHz1 NO4 255 0.30

ester
10 5.222 Pentanal Cs Hp O 86 0.53
11 5.668 I-Alanine, N-methoxycarbonyl-, butyl ester CoH17NO4 203 1.10
12 6.795  4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6- Cs Hg O4 144 0.38
methyl
13 6.956 5-Hydroxymethylfurfural Cs Hg O3 126 1.03
14 7.303 Ketone, methyl 2-methyl-1,3-oxothiolan-2-yl CeH10 02 S 146 0.88
15 7.910 d-Mannose CeH1206 180 3.01
16 8.307 Methyl B-d-galactopyranoside C7 His Og 194 1.27
17 9.335 n-Hexadecanoic acid Ci6 Hz2 O2 256 0.21
18 9.620 cis-Vaccenic acid Cis Ha: O2 282 0.63
19 9.781 cis-13-Octadecenoic acid CigH34 02 282 20.56
20 10.376 Cucurbitacin B, dihydro- Cs2Hag Og 560 25.29
21 42.019 al-Sitosterol Cso Hso O 426 97.24
22 42.106 Lupan-3-ol Cs Hs2 O 428 56.83
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Fig 1: GC-MS chromatographic peak condition of methanolic extract of Benincasa hispida

fruit pulp.
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Table 2: Bioactive components identified in the chloroform extract of Benincasa hispida
fruit pulp by GC-MS analysis.

Peak RT Name of the compound Molecular MW Peak
No. formula area %
1 2.986 Ethanoic acid C2H; O, 60 15.38
2 3.290 Methanecarboxylic acid C2H40, 60 34.49
3 3.394 2-Propanone, 1-hydroxy- C3sHs O 74 6.88
4 4.093 Pyridine C5HsN 79 0.78
5 4,761 Cyclotrisiloxane, hexamethyl- Ces Hig O3 Sis 222 1.94
6 5.616 2-Furanmethanol Cs Hs O 98 1.67
7 6.782 Butanoic acid, 4-hydroxy- C4Hs O3 104 2.08
8 7.109 1,2-Cyclopentanedione CsHs O 98 1.16
9 8.268 2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3- CeHs Oq4 144 1.86

one
10 11.209 2,5-Dimethyl-4-hydroxy-3(2H)-furanone Ce Hs O3 128 3.05
11 13.550  4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy- C6 Hs O4 144 100.00
6-methyl-
12 14.864 4H-Pyran-4-one, 3,5-dihydroxy-2-methyl- Ce He Oq4 142 5.62
13 20.146 ‘a-Pyrrolidone, 5-[3-hydroxybutyl]- CsHisNO; 157 10.01
14 29.566 Acetic acid, 2-oxo0-2-[2-(1- C11H11 NO4 221 0.66
oxopropylamino)phenyl]-
15 32.344 n-Hexadecanoic acid Ci H2 O 256 1.30
16 32.344 4H-Pyran-3-carboxylic acid, 6-amino-5- Co1 His N2Os 346 1.00
cyano-2-methyl-4-phenyl-, benzyl ester
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Fig 2: GC-MS chromatographic peak condition of chloroform extract of Benincasa hispida fruit

pulp.
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Table 3: Bioactive components identified in the aqueous extract of Benincasa hispida fruit

pulp by GC-MS.
Peak RT Name of the compound Molecular MW  Peak
No. formula area %
1 3.335 Methnecarboxylic acid C2H1 0, 60 100.00
2 3.439 Pyridine CsHsN 79 0.31
3 3.498 Propanoic acid, 2-oxo-, methyl ester CsHes O3 102 1.08
4 4.739 Cyclotrisiloxane, hexamethyl- CeHis O3Sis 222 11.36
5 7.985 Silane, dimethyl(dimethylisobutoxysilyloxy)  Ci2Hz O3Si, 278 1.04
isobutoxy-
6 8.282 L-Lactic acid 1 C3Hs O3 90 7.26
7 8.684 Cyclotetrasiloxane, octamethyl- CgH24 O4Sis 296 1.67
8 9.055 2-Hydroxy-gamma-butyrolactone C4HeO3 102 8.00
9 10.949 2,5-Dimethyl-4-hydroxy-3(2H)-furanone Ce Hs O3 128 6.47
10 11.521 1,2,4-Triazino[5,6-E][1,2,4]-triazine-3,6-dione, C4Hg N6 O 2.23
hexahydro- 172
11 13.029  4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6- CeHgO4 144 21.64
methyl-
12 15.347 Cyclotetrasiloxane, octamethyl- Ce H24,04Sis 296 0.87
13 17.843 Cyclohexasiloxane, dodecamethyl- C12H3s06Sis 444 1.23
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Fig 3: GC-MS chromatographic peak condition of aqueous extract of Benincasa hispida

fruit pulp.

5327



Vedha Balakumar et al, J. Global Trends Pharm Sci, 2018; 9(2): 5322- 5330

1001 207 428
95
189
123
59 81 135
501 25
43 109
149
. 177 385 410
o 259 367
395
o 299315 345
30 60 90 120 150 180 210 240 270 300 330 360 390 420
Fig 4: Mass spectrum of Lupan-3-ol
100 43 142
\)/O ;
O\\ Py Y Y
Voo
OH
O‘Q:\/,—"\-\._k _-OH
501
69 g
85 | o5
109 166
219 403 482
0 . e 25 525 | |47 aae | 00 o50
40 80 120 160 200 240 280 320 360 400 440 480 520 60
(mainlib) Cucurbitacin B, dihydro-
Fig 5: Mass spectrum of Cucurbitacin B
100 285
|IIII -
328 ~|
501 - >
HO™ ““]/ d
7
227 245 I 310
215 l 295 ‘ | 411 426
D_Zm .'.I"...l.ll..l:“,..l.h.l."............,..3.9?,..1!|., ——
200 220 240 260 280 300 320 340 360 380 400 420 440

Fig 6: Mass spectrum of Lupan-3-ol

5328



Vedha Balakumar et al, J. Global Trends Pharm Sci, 2018; 9(2): 5322- 5330

100 43
o
Ho A _on
50 j
P
= 144
0 101
55
. 72
I s |
5 .
0 ,..!.!'.'..:';'I T PO | ML . B PR S - !
20 30 40 S0 60 70 80 90 100 110 120 130 140 150

mainlib) 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-

Fig 7: Mass spectrum of 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-

1001 43

60

50 OH
29

a3 129

3 115
‘ | ‘ 143 137 1
i} i i || ...|I||I L L iy L
T T t T t T

71 18

0 ~ -
= T/““\ N N N N N

} 213
5 199 | 227 39

20 40 60 a0 100 120 140 160
(mainlib) n-Hexadecanoic acid

T T T F
2

180 200 220 240

Fig 8: Mass spectrum of n-Hexadecanoic acid

ACKNOWLEDGEMENT 3.

The authors great fully acknowledged
the principal, HOD of Botany
Pachaiyappa’s College , Chennai , for
providing necessary facilities. We also
thank Dr. Pachaiyappan, Dept. of 4
Biotechnology, SRM University, for the
valuable support and lab facilities.

REFERENCES

1. GoverJK and Rathiss 1994). Anti- 5
inflammatory activity of the fresh
juice of Benincasa hispida.Indian
Journal of Pharmacology. 26: 66.

2. Dong MY, Lumz, Yin QH, Feng
WM, Xu JX and Xu WM (1995).
Benincasa hispida contents effective 6
for protection of kidney. Jiangsu J
Agricultural Sciences. 1(3): 46-55.

Vrushabendra Swamy  Bhyrapur
Mathad, (2005).  Antidiarrheal
Evaluation of Benincasa hispida
(Thunb.) Cogn. Fruit Extracts
Jranian Journal of Pharmacology &
Therapeutics. 4(1) : 24-27.

. Abhishek Mahatma, (2014).

Evaluation of Antidiabetic Potential
of Methanolic Extract of Benincasa
Hispida in Dexamethasone Induced
Diabetic Rats. Journal of Dental and
Medical Sciences. 13( 12): 118-125.

. Grover JK., G.Adiga, V.Vats,

S.S.Rathi(2001), Extracts of

Benincasa hispida prevent
development of experimental
ulcers.Journal of

ethnopharmacology. 78: 159-164.

. Anil Kumar D and Ramu P (2002).

Effect of methanolic extract of
benincasa hispida against histamine

5329



10.

11.

12.

13.

Vedha Balakumar et al, J. Global Trends Pharm Sci, 2018; 9(2): 5322- 5330

and acetylcholine induced
bronchospasm in guinea pigs. Indian
Journal of Pharmacology, 34(5):
365-366.

Kumar A, Rama (2002), Antiulcer
properties of the methanolic extract
of Benincasa hispida (Thunb.) Cogn.,
Indian Drugs 39: 9-13.

Shika Girdhar, (2010),Evaluatuion of
anti-compulsive effect of methanolic
extracts of Benincasa hispida
Cong. Fruit in mice, Acta Poloniae
pharmaceutica-Drug research 67(4):
417-421

Chandan Roy, T. K. Ghosh and
Debjani  Guha  (2008). Dose
Dependent Activity of Benincasa
hispida on Colchicine Induced
Experimental Rat Model of
Alzheimer's Disease. International
Journal of Pharmacology , 4(4):
237- 244,

Manish A Rachchh and Sunita M
Jain (2008). Gastroprotective effect
of Benincasa hispida fruit extract ,
Indian Journal of Pharmacology
40(6): 271-275.

Nimbal (2011). Evaluation of
anticonvulsant activity of alcoholic
extract of Benincasa hispida (thunb)
cogn. Fruit extracts. International
research journal of pharmacy 2 (12):
166-168.

Grover, J.K., Rathi, S.S. and Vats, V
(2000.). Preliminary study of fresh

juice of Benincasa hispida on
morphine addiction. Fitoterapia.
71(6): 707-9.

Vasudevan aparna, Kalarickal V.

Dileep, Pradeep K. Mandal Ponnuraj
Karthe,Chittalakkottu Sadasivan and
Madathilkovilakathu Haridas (2012),
Anti-Inflammatory Property of n-
Hexadecanoic ~ Acid:  Structural
Evidence and Kinetic Assessment.

14.

15.

16.

17.

18.

19.

chemical biology and design. 10:
1747-0285.

Adriano. Aradjo (2003). Thermal
analysis of the antiretroviral
zidovudine (AZT) and evaluation of
the compatibility with excipients
used in solid dosage forms,
International journal of
pharmaceutics. 260(2): 303-14.
Murphy .M .G and M. W. Spence
2006). Long-chain Fatty Acid:CoA
Ligase in Rat Brain in vitro: A
Comparison of Activities with Oleic
and cis-Vaccenic Acids. Journal of
Neurochemistry, 34(2): 367-373.
Young Choi, Jae Heun Chung, Dae
Hyun Kim, Sang Woon Chung, Ji
Young Kim, Byung Pal Yu (2007 ).
Peroxisome proliferator-activated
receptor gamma agonist action of 3-
methyl-1,2-cyclopentanedione,
Biochimica et Biophysica Acta
(BBA) - General Subjects12: 1612—
1619.

Rios. (2012). Cucurbitacins  as
Inducers of Cell Death and a Rich
Source of Potential Anticancer
Compounds, Current Pharmaceutical
Design 18(12): 1663-1676.
Ramalakhmi (2012). Studies on
cytotoxicity,  phytotoxicity  and
volatile profile of flower extract of

Tabebuia rosea (Bertol) DC.
Medicinal Plants - International
Journal of Phytomedicines and

Related Industries 4(3): 154-161.
Larsen M., L Poll, CE Olsen (1992).
Evaluation of the aroma composition
of some strawberry (Fragaria
ananassa Duch) cultivars by use of
odour threshold values. Springer.
10: 1007.

5330


http://www.sciencedirect.com/science/article/pii/S0378517303002886
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/article/pii/S0304416507001687
http://www.sciencedirect.com/science/journal/03044165
http://www.sciencedirect.com/science/journal/03044165
http://www.ingentaconnect.com/content/ben/cpd;jsessionid=451gi4wsoh8as.alice
http://www.ingentaconnect.com/content/ben/cpd;jsessionid=451gi4wsoh8as.alice
http://link.springer.com/article/10.1007/BF01204558
http://link.springer.com/article/10.1007/BF01204558
http://link.springer.com/article/10.1007/BF01204558
http://link.springer.com/article/10.1007/BF01204558

