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INTRODUCTION 

Cucurbitaceae, a plant family consisting of about 965 

species in around 95 genera. Most of them are perennial 

herbs and some of them are edible, use as vegetable, raw 

eatery item or in the form of salad. The seed of wild 

cucumber is used in Ayurveda as folklore medicine to 

cure cancer reported in literature.
[1,2]

 Wild variety of 

cucumber is a well-known medicinal plant belonging to 

Cucurbitaceae family widely distributed to the central 

forestry part of India. The fruits of the plant are very 

much useful for health benefits claimed by local 

communities as well as reported in literature. The seed 

are used as folklore medicine by the people of Gaulle 

and Dhungar communities in the central part of India and 

prescribed as folklore remedial agent for the treatment of 

cancer and preventive measure for different kinds of 

ailments. 

 

Now a days, the major health issue in our society is 

cancer and it is increasing in rapid rate as compare to 

other diseases.
[3]

 It is a very severe life-threatening 

disease to human beings in our modern society. Of 

course, in the modern pharmacy, some synthetic drugs 

and other therapies are being used to provide relief 

temporarily, but it is difficult or not possible to total 

eradicate this disease. These drugs are very much 

expensive beyond affordability of common people, 

prolong uses of these synthetic drugs, adaptation of 

chemo-prevention, radio-prevention for therapeutic uses 

reflected lot of side effects. In this regard, we are looking 

for suitable botanical medicines with low cost, not over 

burden to the common people, easy availability from 

natural resources, consider as the replacement of 

expensive and harmful synthetic drugs for therapeutic 

uses for treatment of this severe disease. In this 

connection, a combating process has been adopted 

world-wise to look for suitable botanical medicine from 

natural resources to prevent this disease. Medicinal 

plants and herbs extracts are now generally considered as 

effective and reliable medicines in modern pharmacy as 

remedies to cure many acute and chronic diseases due to 

their least side effects and easy availability in least prices 

comparatively. Majority of world population relies 

therapeutically on medicinal plants and herbs for their 

primary healthcare.
[4]

 Although botanical medicines have 

been used as remedial agent to cure various ailments 

since from antiquity, but due to lack of full scientific 

proof and unclearness of the functionaries of plants crude 

products in human physiology, it remains less reliable in 

modern society. Since there is no proper medication so 
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far in modern pharmacy as curative agent against many 

acute and chronic diseases, therefore, herbal products 

and botanical supplements may be considered as the last 

hope to survive in struggleful life performing diet and 

supplementary therapy. Many phytochemical 

investigations are going on all over the world in various 

aspects in order to combat suitable curative agent based 

on the ancient information available in 

ethnopharmacology.
[5-7]

 In this regard, we have chosen 

the seed of wild cucumber belonging to Cucurbitaceae 

family for its proliferation prevention activity reported in 

literature and evidence-based knowledge of local tribal 

communities in central forestry part of India.
[8]

 Details 

phytochemical investigation combated on methanol 

extract of the seed of wild cucumber to looking for the 

bio-active ingredients which could be responsible to 

prevent cancer, their structural characterization of active 

constituent and study of anti-proliferative activity against 

four different human cancer lines using SRB assay. 

 

RESULTS AND DISCUSSION 

The ethnobotanical survey shows that dry powder of the 

seed of wild cucumber is used as folk botanical remedy 

to cure cancer claimed by local communities in the 

central forestry region of India.
[8]

 From previous 

evidence-based experience of local communities in this 

region, the seed powder of wild cucumber would be 

considered as botanical medicine to save life for 

replacement of harmful synthetic drugs prescribed to 

prevent and treat the cancer disease. The dry powder of 

seed of wild cucumber possesses preventive performance 

against proliferation.
[8]

 In Hindi, it is known as ′Jangle 

khira‵ and in English known as wild cucumber 

(Cucurbita andreana). The fruit and seed of the wild 

cucumber are owing to prevent cell proliferation.
[9-19,21]

 

The major therapeutic credentialism of different parts of 

the fruit of wild cucumber are antistress, anti-oxidant, 

antiinflammatory, antidiabetics, antiproliferative, 

immunomodulatory, antitumour, antimelanoma, 

hepatoprotective, anticovid, antiviral, etc. But detailed 

chemical profiling of the seed of wild cucumber 

indicated the presence of a tetra-cyclic triterpene known 

as cucurbitacin in the form of triacetates as major 

chemical constituents (about 4% of crude extract of its 

dry seed) in methanol extract of its seed isolated by 

column chromatography over silica gel with gradient 

solvent elution. The structural determination of the major 

chemical constituent, tri-acetoxy cucurbitacin has been 

carried out by chemical (using different spray reagents 

followed by heating at 120 ºC for a span of 5 min and 

appeared as pink coloured spot in micro thin layer 

chromatography plates), spectral and spectrometric 

methods on comparison with published values of 
1
H 

NMR and 
13

C NMR, MS spectral data reported in 

literature.
[39,46-50] 

The chemical structure of the major 

active ingredient is depicted below in figure 1. 

 

 
Figure 1: Chemical structure of tri-acetoxy 

cucurbitacin (compound 1). 

 

This manuscript deals with the isolation of active 

ingredient, tri-acetoxy cucurbitacin from methanol 

extract of the dried seed of wild cucumber by column 

chromatography, its structure elucidation by chemical, 

spectral, spectrometric methods and study of cell 

cytotoxicity on four different human cancer cell lines 

using sulforhodamine B (SRB) assay in comparison with 

paclitaxel as control.
[51,52] 

 

 

MATRIALS AND METHODS 

General experimental procedures 
Melting points were determined using a Buchi melting 

point apparatus (Model number M560). Specific 

rotations were obtained using a JASCO DIP 1000 digital 

polarimeter. UV spectra were measured on Shimadzu 

UV-2100 UV-Vis spectrophotometer. NMR spectra were 

recorded in CDCl3 (manufactured by Board of Radiation 

and Isotope Technology, INDIA) on a Bruker Advance 

200 and Varian 600 NMR spectrometer using residual 

CHCl3/HDO as an internal standard. Chemical shifts are 

given in ppm (δH & δC), relative to residual CHCl3/HDO 

at 7.26 and 77.00 ppm. UHPLC/MS analysis of the 

samples was performed using a Vanquish UHPLC 

system coupled to a Q-Exactive quadrupole orbitrap 

mass spectrometer (Thermo Fisher Scientific, USA) at 

the Ohio State University, College of Pharmacy, 

Instrumentation Facility. Silica gel 60 (Merck, Germany) 

was used for analytical TLC. Silica gel 60 (70-230 mesh, 

Merck, Germany) was used for column chromatography. 

This compound was visualized by TLC using vanillin-

perchloric acid-EtOH followed by heating at 110 
°
C for 5 

min, expose in iodine vapour, spraying with alkaline 

KMnO4 followed by heating at 110
°
C, anisaldehyde in 

EtOH and neutral FeCl3 in MeOH. 

 

Plant material 

The dried seeds (10 gm) of wild Cucurbita used in this 

study has been gifted to us on March, 2019 by the 

eminent naturopath Mr. Vivek Rao Godbole of Bhopal 

Pattanum locality in Beejapur district of Chhattisgarh 

State, India for phytochemical analysis to combat the 

active ingredient owing anti-proliferation property. The 

seeds of wild cucurbita possessed anti-cancer property 

(knowledge-based evidence) also claimed by local 

Vaidya (naturopath) of Baster region of Chhattisgarh 

State. The material was authenticated by Dr. Hussain 

Barbhuiya, Landscape and Cosmetic Maintenance 

Section, A & SED Division, Bhabha Atomic Research 

Centre, Trombay, Mumbai. A voucher specimen was 
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deposited in the Herbarium of the Landscape & 

Cosmetic Maintenance Division, BARC, Mumbai-

400085, India. 

 

Extraction and Isolation 
The dried seeds (10 gm) of wild cucumber are finely 

powdered and extracted three times at room temperature 

with AR grade methanol (3 x 20 ml x 24 h). Removal of 

solvent afforded a colourless viscous residue (250 mg, 

extractable amount 2.5 % of dry seed) from methanol 

extract. Initial screening of the crude extract, it has 

revealed that crude extract of methanol possessed 

excellent anti-proliferative activity on different human 

cancer cell lines. In order to find out the active 

constituents, the crude extract was fractionated over 

silica gel (5 gm, 230-400 mesh, Aldrich) and eluted with 

a step gradient of chloroform followed by a binary 

mixture of methanol in chloroform to furnish five 

fractions, volume of each aliquot 5 mL. In some cases, 

the volume of aliquot collected is about 10-15 mL. 

Fractions were monitored by TLC to examine the 

chemical constituents. The fractions having similar 

chemical profiles were combined and, in some case, 

further purified by using repetitive column 

chromatograph on open column over silica gel, gel 

permeation chromatography (GPC) with solvent gradual 

elution followed by preparative thin layer 

chromatography (PTLC). 

 

Analysis of major chemical constituent isolated from 

methanol extract of the dry seed of wild cucumber 

The major chemical constituent has been isolated from 

methanol extract of the seed of wild cucumber is a 

tetracyclic triterpene known as tri-acetoxy cucurbitacin 

(compound 1). It is a colourless sticky substance present 

as major chemical constituent. The mass of the 

compound has been determined as 599.3920 au [M-H]
-
 

(obs. m/z in negative mode) [M-H]
-
 by LRESI mass 

spectrometry; calc. m/z in negative mode [M-H]
-
 

599.829 au. Therefore, the molecular formula of 

compound 1 (tri-acetoxy cucurbitacin) has been 

established as C34H54O6; UV (MeOH), λmax (log ε): 210 

nm; IR (neat), νmax (cm
-1

): 2924 (symmetric stretching -

CH2-), 2854 (asymmetric stretching -CH2-), 1739 (very 

strong peak for ester carbonyl), 1644 (>CH-O-

stretching), 1452 (>C=C< stretching), 1374, 1163, 1097, 

906, 724. 
1
H NMR (CDCl3, 600 MHz) and 

13
C NMR 

(CDCl3, 150 MHz) data see in Table 1: LRESI- MS 

(negative mode) mass interpretation and spectrum given 

below depicted in figure 2 & 3. 

 

 
Figure 2: Interpretation of LRESI-MS of tri-acetoxy cucurbitacin. 

 

 
Figure 3: Probable cleavage of bonds of tri-acetoxy cucurbitacin while mass fragmentation. 



Bauri et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

  

Mishra2 

 

www.ejbps.com        │        Vol 11, Issue 5, 2024.         │          ISO 9001:2015 Certified Journal        │ 

 

146 

 
Figure 4: LRESI-MS of tri-acetoxy cucurbitacin isolated from wild cucumber.
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Table 1: Chemical shift values for 
1
H & 

13
C nuclei of tri-acetoxy cucurbitacin isolated from dry seed of wild Cucumber (Cucurbita andreana). 

Chemical shift values (in ppm) for 
1
H (CDCl3, 600 MHz) spectrum and 

13
C NMR spectrum (CDCl3, 150 MHz) respectively 

Position No. of H Orientation δH, (JH-H values) Position No. of H Orientation δH (JH-H values) Position δC Position δC 
1a 1 H-1α 1.60, m 18 3 H-18 0.89, s, CH3 C-1 14.25 C-18 24.98 
1b 1 H-1β 2.32, m - - - - - - - - 
2 1 H-2 4.22, m 19 3 H-19 1.25, s, CH3 C-2 62.23 C-19 14.15 
3 1 H-3 3.98, m 20 1 H-20 0.88, dd (9.2, 13.5) C-3 69.04 C-20 29.30 
4 0 H-4 - 21 3 H-21 0.98, d (6.6), CH3 C-4 34.17 C-21 22.64 
5 0 H-5 - 22 2 H-22 2.04, m C-5 130.14 C-22 29.24 
6 0 H-6 5.38, m 23 1 H-23 7.50, dd (10, 2.4) C-6 128.20 C-23 128.02 
7a 1 H-7a 2.33, m 24 1 H-24 7.76, d (10.0 Hz) C-7 24.98 C-24 130.36 
7b 1 H-7b 2.02, m - - - - - 

 
C-25 62.23 

8 1 H-8 2.00, m 25 0 H-25 - C-8 32.04 C-26 29.45 
9 0 H-9 - 26 3 H-26 1.26, s, CH3 C-9 29.89 C-27 14.20 
10 1 H-10 1.04, m 27 3 H-27 1.27, s, CH3 C-10 29.82 C-28 22.81 
11a 1 H-11α 1.05, m 28 3 H-28 1.30, s, CH3 C-11 29.61 C-29 25.75 
11b 1 H-11β 1.60, m - 

 
- - - - - - 

12a 1 H-12α 2.01, m 29 3 H-29 1.28, s, CH3 C-12 29.40 C-30 22.70 
12b 1 H-12β 2.00, m - - - - - - - - 
13 0 H-13 - 30 3 H-30 0.88, s, 3H C-13 29.21 C-1′ 173.01 
14 0 H-14 - 2′ 3 C2-OAc 2.22, s, 3H C-14 29.49 C-1″ 173.46 
15a 1 H-15α 1.37, dd (9.2, 13.5) 2″ 3 C16-OAc 2.22, s, 3H C-15 27.32 C-1′′′ 173.46 
15b 1 H-15β 2.03, dd (9.2, 13.5) - - - - - - C-2′ 22.81 
16 1 H-16 4.30, m 2′′′ 3 C25-OAc 2.22, s, 3H C-16 62.23 C-2″ 22.81 
17 1 H-17 2.77, dd (9.2, 13.5) C3-OH 1 -OH 3.25, brs, 1H C-17 29.80 C-2′′′ 22.81 
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Anti-proliferative Bioassay  
Anti-proliferative activity of cucurbitacin against 

different cancer cell lines has been evaluated by using 

sulforhodamine B (SRB) assay and was performed at 

The College of Pharmacy, The Ohio State University, 

Ohio, Columbus, USA. 

 

Sulforhodamine B (SRB) cell cytotoxicity assay is one of 

the most widely used method to detect cell viability. This 

assay is independent of cell metabolic activity. The 

incorporated dye released from stained cells after 

washing is directly proportional to the cell biomass and 

can be measured at 515 nm. Four different types of 

cancer cell lines such as prostate (DU-145), breast 

(MCF-7), cervical (HeLa) and colon (HT-29) using SRB 

assay in comparison with paclitaxel as control drug were 

used to carry out bioassay for cell cytotoxicity study 

(Table 1). 

 

Sample preparation  
Test samples and controls (paclitaxel) were dissolved in 

100% DMSO to prepare stock solutions of 10 mg/ml. 

Dilutions were first prepared using 10% DMSO in water 

and then 100% water. 

 

Cell culture  
Cancer cells such as prostate (DU-145), breast (MCF-7), 

HeLa (cervical) and colon (HT-29) were obtained from 

American Type Culture Collection, Manassas, VA, USA. 

Monolayer cells were cultured using T75 tissue culture 

flasks in Roswell Park Memorial Institute medium 

(RPMI) or Dulbecco's Modified Eagle Medium 

(DMEM), containing 10% fetal bovine serum and 1% 

antibiotic-anti-mycotic from Gibco. Also, HPAC used 

DMEM: F12 with insulin, transferrin, hydrocortisone, 

epidermal growth factor and MDAT-32 used RPMI-1640 

with 1% NEAA (Nonessential amino acid). Cells were 

kept at 37 °C and in an atmosphere with 5% of CO2. 

 

Table 2: Anti-proliferative activity of cucurbitacin against different cancer cell lines. 

Bioassay results of tri-acetoxy cucurbitacin on cancer cell lines using SRB assay (µM) 

Cell lines used IC
50 

value of the isolate IC
50 

value of Paclitaxel 

Prostate (DU-145) 9.47±2.0 13.17±0.5 

Breast (MCF-7) 8.32±1.3 0.92±3.3 

Cervical (HeLa) 34.8 ±1.3 0.011±0.0005 

Colon (HT-29) 6.10 ± 0.6 0.0028±0.00007 
a 
Samples tested in triplicate and in two separate experiments at 20µg/mL 

b 
% Inhibition <50 deemed inactive 

c
IC50 ≥20 deemed inactive 

 

CONCLUSION AND SUMMARY OF THE WORK 
Details phytochemical analysis revealed that methanol 

extract of the dry seed of wild cucumber contained a 

tetracyclic triterpenoid as major chemical constituent and 

identified as tri-acetoxy cucurbitacin by means of 

chemical, spectral, and spectrometric study. For 

evaluation of anti-proliferation activity, this compound 

has been bio-assayed against four different human cancer 

cell lines named as prostate (DU-145), breast (MCF-7), 

cervical (HeLa) and colon (HT-29) cancer cell lines to 

check its potentiality using SRB assay in comparison 

with therapeutically used standard drug, paclitaxel as 

control. Bioassay results exhibited highly potent activity 

against aforesaid human cancer cell lines with IC50 

values 27.1±1.5, 24.9±0.8, 34.8±3.4, 26.3±2.4 µM level. 
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