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Article Info: Abstract

Researchers are particularly interested in medicinal plants because most pharmaceutical
businesses use them to make pharmaceutical compounds. Traditionally, especially in India, a large
number of compounds utilized as food colors, tastes, perfumes, and medicinal biochemicals are
obtained from plants. Most herbal treatments and their derivative products were often made from
crude plant extracts, which are a complex mixture of various phytochemical constituents (plant
secondary metabolites). The chemical properties of these components differ greatly between
species. The GC-MS method employed for the study of the extracted materials is an interesting
instrument for figuring out the concentration of specific active principles in herbs used in the food,
pharmaceutical, cosmetic, or pharmaceutical industries. The aim of this work was to discover
Singh BR, Verma A, Yadav VK, GC-MS analysis of  pjpactive compounds from the ethanolic fruit extract of Momordica charantia using gas
ethanolic extract of Momordica charantia fruit,  chromatography and mass spectrometry (GC-MS). The GCMS-QP2010 Ultra Version was used to
Journal of Drug Delivery and Therapeutics. perform GCMS analysis of the ethanolic extract in accordance with standard procedure. The
2026;  16(7):33-43 DOI: findings demonstrated the presence of various 32 phytochemicals, including heptacosanoic acid,
https://doi.org/10.22270/jddt.v1617.7858 Eicosanoic acid,Eicosanoic acid, Undecanoic acid, docanoic acid, decanal, 1-(Pyrrolidin-3-yl)
pyrazole, Tricotanoic acid in the ethanolic extract of M. charantia. Because of the ethanolic extract
contains secondary metabolites, the M. charantia may have anti-inflammatory, Antifungal,
neurological disorders, anti-tumor, anti-microbial, antioxidant, and antidiabetic properties. These
results support the traditional use of M. charantia for a number of ailments. Further research is
needed to determine the extract's active ingredient and elucidate its exact method of action in a
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INTRODUCTION medicinal plants or the identification of lead compounds
for use as therapeutic medicines 7. The concentration of
specific active principles in herbs used in food,
medicine, cosmetics, environmental, and forensic
applications can be ascertained using the GC-MS
technique used for the analysis of the produced extracts.
It integrates two analytical methods into one for the
analysis of chemical compound mixtures. Mass
spectroscopy examines each component independently,
whereas gas chromatography separates the constituents
of amixture. According to chemical analyses, phenolics,
flavonoids, alkaloids, terpenoids, saponin, tannin, and
volatile components are its primary elements 8.

MATERIALS AND METHODS

Momordica charantia Linn. Bitter melon, often called
bitter gourd or karela, is a member of the Cucurbitaceae
family. It grows in tropical regions of Asia, East Africa,
and the Caribbean 1. The fruit has surface warts and is
oblong or spindle in shape 2. Dysmenorrhea, piles,
rheumatism, pneumonia, gout, jaundice, eczema, and
psoriasis are among the conditions it is used to treat 34
5. The plant is used to treat several illnesses, including
diabetes, anthelmintics, laxatives, and digestive
disorders. Extraction is the primary technique used to
extract and separate bioactive phytochemicals from
plant sources prior to component analysis ¢. Because of
this, medicinal plants are now a significant source of
pharmaceuticals and account for around 25% of

prescriptions. The World Health Organization believes Collection and identification of plant material

that traditional medicine will continue to play a major
part in the healthcare system because over 80% of
people in third-world countries rely on it. The likelihood
of medicinal plants going extinct is higher. Therefore,
identifying the active principles in medicinal plants is
necessary for the scientific validation of traditional
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Fresh fruits of Momordica charantia L fruits were
harvested from local area of Prayagraj, U.P., India. The
Botanical Survey of India (BSI), Prayagraj, recognized
and verified the plant material with Authentication No.
2023-24/100.
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Sample preparation

A soxhlet extracter was used to extract 100 g of dried
plant powder in 500 ml of ethanol until a clear, colorless
solvent was obtained. The extracted substance was
stored in an airtight container and dried by evaporation
for subsequent use. Momordica charantia fruit extract
was analyzed by gas chromatography-mass
spectroscopy (GC-MS) using the Thermo GCMS-QP2010
Ultra, which features a DB 35 - MS Capillary Standard
non-polar column with dimensions of 30 mmx0.25 mm
IDx0.25 pm films. The carrier gas, helium, is used at a
slow pace of 1.0 ml/min. After five minutes at 70 °C, the
oven's temperature was gradually increased to 310 °C
after ten minutes. At 280 °C, the injector was operating,
Component identification was based on comparing the
retention indices of NIST libraries. The components
were identified and the results were tallied after a
comparison with those in the computer library (NIST)
attached to the GC-MS apparatus °.

RESULTS AND DISCUSSION

The analysis and extraction of plant material play an
essential role in the development, modernization and
quality control of herbal compositions. Understanding
plant toxicity and protecting humans and animals from
natural poisons are two more benefits of studying
medicinal plants. Therefore, using gas chromatography
and mass spectroscopy, the current study was
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conducted to identify the bioactive chemicals contained
in the ethanolic extract of Momordica charantia. Table 1
and Fig. 1, 2 provide the active principles together with
their retention time (RT), molecular formula, molecular
weight (MW), and concentration (peak area%). The
ethanolic extract of Momordica charantia contains 32
phytochemical components. Figure 2 displayed the GC-
Mass spectra of the discovered chemicals from
Momordica charantia. Among the found bioactive
phytocompounds, heptacanoic acid, Docosanoic acid,
Tridecanoic acid, ethyl tridecanoate, undecanoic acid,
Levomenthol, decanal, 1-Hexanol,5-methyl-2-(1-
methylethyl)-, 1-(pyrrolidin-3-yl) pyrazole,
Bicyclo[2.2.1] heptan-2-one,4,7,7-trimethyl-,
isomyocorene and 1-Cyclohexene-1-methanol have
anticancer, anti-inflammatory, antifungal, antibacterial
activity 1; antifungal [11; anticonvulsant, antioxidant,
Antimicrobials 12; antimicrobial; topical antifungal 13;
topical analgesic and respiratory infection !; antifungal,
skin protection; anti-microbial 15; alpha-glucosidase
inhibitors, neurodegenerative disorders, immunological
disorders 16; hypoglycemic, antiseptic , analgesic 17;
antioxidant, antimicrobial activity 18; antitumor,
antiepileptic, antimicrobial, antifungal activites 1%
20respectively. Due to the presence of above stated
chemicals in the fruit ethanolic extract of Momordica
charantia may be used in different therapeutic
applications.

Table 1 GC-MS spectral analysis of ethanoilc fruit extract of Momordica charantia

Peak | RT Name of Compound Molecular Mol. Peak A/H
(Min) Formula Wt. area %

1. 36.675 | Heptacosanoic acid, methyl ester C28Hs560, 424 13.08 6.52

2. Eicosanoic acid, methyl ester C21H420, 326

3. Docosanoic acid, methyl ester C23H460- 354

4, Tridecasanoic acid, methyl ester C14H250, 228

5. Triacontanoic acid, methyl ester C31He20- 466

6. 37.892 | Ethyl tridecanoate C15H300; 242 9.69 3.26

7. Docosanoic acid, ethyl ester C24H4g0- 368

8. Undecanoic acid, ethyl ester C13H260- 214

9, Octadecanoic acid, ethyl ester C20H400- 312

10. Eicosanoic acid, ethyl ester C22H440, 340

11. 39.600 | Octadecanoic acid, 2-(dimethylamino) ethyl ester C22H4sNO, 355 12.60 6.24

12. S-[2-[N,N Dimethylamino] ethyl] N,N | CgH17N30,S 219
dimethylcarbamoyl thiocarbohydroximate

13. 4-Methylpentyl S-2-(dimethylamino) ethyl | C13H30NO,PS 295
propylphosphonothiolate

14. Dimethylaminoethyl palmitate C20H41NO; 327

15. [2-(Benzo[4,5]thiazolo[2,3-c][1,2,4]triazol-3- C12H14N4S; 278
ylsulfanyl)ethyl](dimethyl)amine

16. | 47.908 | Decanal C10H200 156 20.38 9.35

ISSN: 2250-1177 [34]

CODEN (USA): JDDTAO




Singh et al.

Journal of Drug Delivery & Therapeutics. 2026; 16(7):33-43

17. 1-Hexanol,5-methyl-2-(1-methylethyl)- C10H220 158
18. 48.075 | 1,4-Hexadiene,3,3,5-trimethyl- CoHie 124 14.29 8.31
19. Bicyclo[2.2.1]heptan-2-one,4,7,7-trimethyl- C10H160 152
20. 1-(Pyrrolidin-3-yl) pyrazole C7H11N3 137
21. 2-Octene, 2-methyl-6-methylene- CioH1s 138
22. Cycloprapane,1,1-dimethyl-2-(2-methyl-2-propenyl)- | CoHie 124
23. 55.192 1,3,7-Octatriene,2,7-dimethyl- C1oH16 136 21.86 5.33
24, Butane, 1-chloro-4-(methylenecyclopropyl)- CsH13Cl 144
25. Furosolidagonone C20H250; 300
26. 2,3-Diazabicyclo[2.2.1]hept-2-ene,4-methyl-1-(pent-4- | C1;H1gN» 178
en-1-yl)
27. Isomyocorene CioH1e 136
28. 58.908 | 7,7-Dimethyl-bicyclo[2.2.1]teptan-2-ol CoH160 140 8.10 4.10
29. (5-Methylcyclopent-1-enyl)methanol C7H120 112
30. 1-Cyclohexene-1-methanol CsH120 112
31. Cyclopropane, 1,1-dibromo-2-hexyl- CoH16Br2 282
32. Levomenthol C10H200 156
intensity
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Figure 1 GC-MS chromatogram for fruit ethanolic extract of Momordica charantia
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Figure 2: GC-Mass spectra for compounds 1-5
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Figure 2 (Continue) : GC-Mass spectra for compounds 6-10
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Figure 2: GC-Mass spectra for compounds 11-15 (Continue..)

ISSN: 2250-1177 [38] CODEN (USA): JDDTAO




Singh et al. Journal of Drug Delivery & Therapeutics. 2026; 16(7):33-43

<< Target >>

Lino#:4 R.Tine:47.908(Scarn¥: 5150) MassPeaks:465
RawMode:Avernged 47.900-47.917(5149-5151) BasPeak:41.10(127)
BG ModeCalc. from Peak Group 1 -Event 1

100 gy

s

LA »l 49
U0 20W? LD T Usmm IR 35 5p e 4 L 613 €82 92 9 VMM gig g
Ll ) . ¥ 16 539 &58 ‘

AP ETITY TP o O T YRR A TSR TR ST "SI 1 el U e [ TR Y

10 50 90 130 170 210 250 290 330 370 410 450 490 530 570 610 65 690 730 770 810
Hiw:1 Entry:12823 Libmry:NIST20R lib
SESS FormmlaC10H200 CAS:112-31-2 MolWeight156 RetIndex:1204
(l:::apumwsummssswsnmqlmasmacwscmecwwswaSQ

ll’

u2 °

b
? 95
n ] 110
I h 1
4 pa il s 153
10 50 S0 130 170 210 250 290 330 370 410 450 4% 530 570 610 650 65 730 770 S0
Hit¥:2 Eatry:12820 Library:NIST20R lib
SESS Fornula<C10H200 CAS:112-31-2 MolWeight156 Retlndex:1204
CompName: Decanal §3 n-Decaldehyde 33 n-Decanal $$ o Decyl aldehyds $$ Aldehyde C10 $§ Capraldebryde $3 Capeic aldehyde $$ Capeinaldelyde $$ Co
00 g
1 41

~
| u2
| 1 %110
' Jl 18
st ad ALy 156 -
10 50 90 130 170 210 250 290 330 370 410 450 490 530 570 610 650 €50 730 770 810
Hit¥:3 Eatry:12824 Library:NIST20R lib
SES7 Formula:C10H200 CAS:112-31-2 MolWeight:156 RetIndex:1204
CompNamne: Decanal §3 n-Decaldehyde 35 n-Decanal $$ o Decyl aldebyds $ Aldehyde C10 $ Capraldebryde $3 Capeic aldebyde $$ Capeinaldehyde $6 Co
100 g

“sm

u2
MU
_ ll 1
SHALALA ne
10 50 90 130 170 210 250 290 330 370 410 450 49 530 570 610 650 65 730 770 810
Hith:4 Eatry:22122 Libmary:NIST20M1 tib
SES7 FormulaXC10H220 CAS:2051-33-4 MolWeight:158 Retlndex:1066
(lfduonme 1-Hexanol, S-methyl-2{1-methylethyl). $6 2-Isopropyl-S-methyl- 1-bexancl #
[ 49N

a 35 . o

|7
asif ) h?“{““

10 50 90 130 170 210 250 290 330 370 410 450 490 530 570 610 650 650 730 770 810
Hit¥:5 Eatry:20943 Libmry:NIST20M1 Lib
SES7 Formula<C10H200 CAS:112-31-2 MolWeight'156 Retindex:1204
CompNamne: Decanl §3 n-Decaldehyde 335 n-Decanal $$ o Decyl aldebyds $ Aldehyde C10 $$ Capraldetryde §3 Capeic aldehyde $$ Copeinnldehyde $§ Ce
100

41
b

lsre o

56 90 130 170 210 250 290 330 370 410 450 4% SSO 570 610 650 6% 730 770 810

Figure 2 (Continue) : GC-Mass spectra for compounds 16-17
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Figure 2 (Continue) : GC-Mass spectra for compounds 18-22
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Figure 2 (Continue) : GC-Mass spectra for compounds 23-27
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Figure 2 (Continue) : Mass spectra for compound 28-32
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The source of novel medications is medicinal plants.
Many of the current medicines are produced indirectly
from the medicinal herbs. They have provided several
substances to fight against various diseases and illness.

CONCLUSION

Due to their potential as sources of novel compounds
with therapeutic value and as discovery of lead
compounds for drug development, medicinal plants, the
foundation of conventional medicine, have been the
subject of significant pharmacological research in recent
decades. Therefore, 32 compounds were found when
the bioactive molecules in Momordica charantia were
identified by GC-MS analysis. Heptacanoic acid,
Docosanoic acid, Tridecanoic acid, ethyl tridecanoate,
undecanoic acid, Levomenthol, decanal, 1-Hexanol,5-
methyl-2-(1-methylethyl)-, 1-(pyrrolidin-3-yl) pyrazole,
Bicyclo [2.2.1] heptan-2-one,4,7,7-trimethyl-,
isomyocorene and 1-Cyclohexene-1-methanol among
the phytochemicals that have been found to have
antioxidant, antibacterial, anticancer, antidiabetic, and
anti-inflammatory properties. This study concludes that
the existence of these phytochemicals and bioactive
substances in Momordica charantia may make it a new
potential source of pharmaceuticals.
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