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ABSTRACT

Background: The helminthiasis parasitic worm present in the gastrointestinal tract of the animal
cause infection and physiological damage. This occurs due to poor sanitation, impecunious
personal hygiene, low socioeconomic position, and lack of education. Aim: Urochloa distachya
(Poaceae) commonly called as signal grass and used as fodder for the animal. The present
investigation was undertaken to investigate the phytochemicals and to study the anthelmintic
activity. Materials and Methods: The plant material was extracted by using petroleum ether and
methanol in Soxhlet apparatus and the obtained extract was subjected to GC-MS analysis for the
identification of the bioactive components responsible for anthelmintic activity. The anthelmintic
activity was performed against earthworms (Eisenia fetida) at concentrations 12.5, 25, and 50
mg/mL using piperazine citrate as standard. Results: The GC-MS analysis of the petroleum ether
extract showed five major and ten minor compounds. The major compounds were identified
as Stigmasterol (14.76%); a-Amyrin (12.47%); y-Sitosterol (10.31%); 17-(1,5-Dimethyl-3-phen
ylthiohex-4-enyl) -4,4,10,13,14-pentamethyl 2,3,4,5,6,7,10,11,12-(9.12%) and B-Amyrin (8.83%).
The minor compounds were D:C-Friedo-B": A'-neogammacer-9(11)-ene, 3-methoxy-, (3[3)-(8.28%);
Tritetracontane (7.23%); Campesterol (4.68%); Phytol (4.05%); Cholesterol (3.39%); Hexadecanoic
acid, methyl ester (2.20%); 2-Pyrrolidinone, 1-methyl-(1.46%); Oleic acid, 3-(octadecyloxy)
propyl ester (1.27%); Squalene (0.84%) and 9,19-Cyclolanostane-3,7-diol (0.68%). The time taken
for paralysis and death of Eisenia fetida parasite was noticed by methanolic and petroleum
ether extract at a concentration of 50 mg/kg as compared to the standard drug. Conclusion:
The anthelmintic activity of the plant was most achieved by methanolic extract which could
be attributed to the presence of the Octadecanoic acid. Also, the anthelmintic active of the
petroleum ether extract could be attributed to the antimicrobial, antibacterial, antifungal, and
antiprotozoal activities of the Hexadecanoic acid, methyl ester; Phytol; Squalene; Cholesterol,
and y-Sitosterol.
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Helminthiasis is an infectious disease of humans and other
animals, in which parasitic worms live in the gastrointestinal
tract and also other organs to induce physiological damage.'
It is the most common infectious disease around the world’s
population infecting about 2 billion people. Children in
developing countries are one of the most major burdens.
Helminth parasites are classified into two types such as Heirlooms
and Souvenirs that infect humans. Heirlooms are inherited from
ancestors in Africa while Souvenirs are acquired from animals
during contact through migration, evolution, and agricultural
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practices. Helminthes are divided into two major phyla which
are nematodes and platyhelminths. Nematodes are roundworms
that are soil-transmitted helminths and also include filarial
worms which cause lymphatic filariasis and onchocerciasis.
Platyhelminths which are also known as flatworms involve Fluke
Schistosomes and pork tapeworm which causes cysticercosis.
The soil-transmitted helminths such as Ascaris lumbricoides
(Roundworm), Trichuris trichuria (Whipworm) and Ancylostoma
duodenale, and Necator americanus (Hookworm) are arrived in
the human body through contaminated soil that contains eggs
of roundworm and hookworm. The larvae of hookworm could
penetrate the skin directly.” The key risk factors of helminthiasis
are poor sanitation, sub-standard personal hygiene, low
socioeconomic position, lack of nail clipping, lack of access to
health care, lack of education, etc. Many complications occur
in helminthic infection which includes anemia, malnutrition,
intestinal obstruction, growth impediment, developmental
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impediment, urinary bladder carcinoma, gastrointestinal
hemorrhage, cholecystitis, pancreatitis, and blindness.? Evidence
displays that there is synergism and antagonism in intestinal
nematode and schistosome infection as well as filarial nematode
infection and soil-transmitted helminth infection. A large
number of epidemiological information designate that individual
infected with a variety of species harbor heavier infection than
individual infected with a single species.’ The conventional drugs
albendazole, mebendazole, and levamisole are used to both kill
and expel the worms from the body. The commercially available
anthelmintic drugs have a serious problem (GI disturbance,
dizziness, headache, drowsiness, diarrhoea, nausea, vomiting,
fever, and allergic reactions etc.) observed over the world. In this
regard, medicinal plants have been effectively reducing parasite
invasion in animals and making them propitious alternatives to
common anthelmintics drugs.*®

Urochloa distachya (Poaceae) commonly known as Signal grass.
It is an annual grass with lance-shaped leaves, 2-3 racemes, and
native to tropical Asia, Africa, and other parts of the world. This
plant thrives in hot, humid climates, especially during monsoons.
The flowers of this plant bloom all year round.

Phyto-constituents present in the plant

The GC-MS analysis of methanolic extract of U. distachya
exhibited valuable phytocomponents which have been reported
in our previous study.”® The methanolic extract obtained by
hot method of extraction revealed 26 compounds. The major
compounds identified were Z-7-Pentadecenol (31.37%);
t-Butyl hydrogen phthalate (13.90%); Ricinoleic acid (11.88%);
Methyl -12-hydroxy-9-octadecenoate (9.72%); Octadecanoic
acid (3.14%); 4,6-Diphenyl-2-(2-hydroxyphenyl) pyrimidine
(2.82%); Glycerin (2.69%); Eicosanoic acid, methyl ester (2.62%);
2-Naphthalenol, 2,3,4,4a,5,6,7-octahydrol,4adimethyl-7-
(2-hydroxy-1-methylethyl) (2.34%); Cholest-5-en-3-ol (34),
tetradecanoate (2.26%); 6-Octadecenoic acid (2.10%).”* Gas
chromatography and mass spectrometry is the best accurate
analytical technique which requires a trace amount of sample
to identify various group of compounds like alkaloid, steroid,
alcohol, hydrocarbons, nitro compounds, organic acid, ester,
amino acid, etc.’ The literature study revealed that many fodder
plant are used as anthelmintic activity.! Therefore, the present
study was undertaken to investigate the anthelmintic activity of
U. distachya and the GC-MS analysis was carried to investigate
the compounds responsible for this activity.

MATERIALS AND METHODS

Collection of plant material

The whole plants were collected from the local area of Hatgaon,
Bargarh, Odisha, India, and authenticated by the Botanical
Survey of India, Kolkata (BSI, Kolkata) bearing registration
number CNH/Tech. 11/2021/18/686.
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Preparation of Plant Extracts

The collected plant materials (the entire part) were dried under
the shade at room temperature. The dried plant materials were
ground to a coarse powder and sieved to make the particle
uniform. About 70 g of coarsely powdered drugs were loaded into
the Soxhlet apparatus and extracted successively with petroleum
ether and methanol. The extraction procedure was continued
according to the boiling point of the solvents until all dissolved
components were eluted. The extracts were concentrated with
the help of a rotary evaporator and stored in a cool place in a
desiccator.

Chemicals used

The different solvents petroleum ether and methanol were
purchased from Central Drug House Pvt. Ltd., (New Delhi),
piperazine citrate was procured from Harihar Pharmaceutical
Pvt. Ltd., (SSP, Road, khamarmunda-767 065, Balangir, Odisha).

Collection of earthworms

The earthworms were collected from the department of
horticulture Sonepur, Odisha, India. The species of earthworms
are Eisenia fetida belonging to the family Lumbricidae.

Evaluation of anthelmintic activity

The anthelmintic activity was carried out as per the procedure
described by Ishnava and Konar et al’ and Das, et al.'' with
some modifications. Eisenia fetida earthworms were taken for
the test, because of their similar anatomical and physiological
characteristic to the human intestinal parasite. The earthworms
were cleaned with normal saline water. The methanolic extract of
U. distachya (MUD) and petroleum ether extract of U. distachya
(PUD) at concentrations 12.5, 25, and 50 mg/mL were dissolved
in 2% DMSO solution. The standard drug piperazine citrate at
concentration of 15 mg/mL was dissolved in 2% DMSO solution
and used as positive control. The normal control group received
2% DMSO. The time taken for paralysis and death was determined
whether the worms were neither moved when vigorously shaken
nor when pricked by the help of syringe.

Gas chromatography-mass spectrometry (GC-MS)
analysis

The petroleum ether and methanolic extract of U. distachya were
subjected to GC-MS analysis which was carried out in Agilent
5977 MSD technology. The mass-spectrophotometer, fitted with a
HP-5 MS fused silica column (Dimensions 30 m x 250 pm x 0.25
pm), interfaced with MSD. The carrier gas was used as Helium
and the velocity flow of the column was adjusted 1.2mL/min. The
temperature of the column ranges from 60°C-325°C (350°C) and
the pressure was 11.367psi. The total run time of GC was 50.643
min. 1yl of the sample was injected through the injector and the
mass was taken at 70eV. The quad temperature was set at 150°C
and the source temperature was set at 230°C up to 10 min holding
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Table 1: Anthelmintic activity with different extracts of U. distachya and standard drug.

Group Treatments

mL)
Group-1 Control (2% DMSO) -
Group-2 Piperazine Citrate 15
Group-3 MUD 12.5
Group-4 MUD 25
Group-5 MUD 50
Group-6 PUD 12.5
Group-7 PUD 25
Group-8 PUD 50

Concentrations (mg/

Time taken for death
(Mean %= SD) min

Time taken for
paralysis
(Mean = SD) min

50.76 £ 0.40 66.93 £ 0.20
59.86 + 0.41 97 +0.20

48.56 £ 0.85 89.50 £ 0.55
33.76 £ 0.70 78.10 £ 0.55
72 +0.30 85.93 £ 0.40
62.36 £ 0.60 74.06 £ 0.20
54.03 + 0.05 66.93 + 0.30

MUD: Methanolic extract of U. distachya, PUD: Petroleum ether extract of U. distachya Values are expressed as Mean + Standard deviation (SD). Statistical significance and standard

error were found by one-way ANOVA.

time. The quantity of the compound present in the petroleum
ether and methanolic extract of U. distachya was expressed in the
chromatogram as the percentage based.

Statistical analysis

The data were analyzed by both MS EXCEL (version 2019) and
SPSS (version 21, IBM corporation). The data of anthelmintic
activity were reported as mean + standard deviation and the
significant level P values less than 0.01, 0.05, and 0.001 were
considered statistically significant.

RESULTS

In-vitro Anthelmintic Activity of different extract

The methanolic and petroleum ether extract of U. distachya
showed paralysis as well as the death of worms at all the
concentrations of the sample. It was observed that the methanolic
extract and petroleum ether extract of U. distachya showed
potent anthelmintic activity at different concentrations, when
compared with the standard drug (piperazine citrate 15 mg/mL)
in a dose-dependent manner. The time is taken for paralysis of
methanolic extract at the concentration of 12.5, 25, and 50 mg/
mL were 59.86 + 0.41 min, 48.56 + 0.85 min, 33.76 = 0.70 min
and the death time were 97 £ 0.20, 89.50 + 0.55, 78.10 + 0.55. The
paralysis time taken of petroleum extract were 72 + 0.30, 62.36
0.60, 54.03 £ 0.05 and the death time were 85.93 + 0.40, 74.06 +
0.20, 66.93 £ 0.30 (Table 1). The standard drug, Piperazine citrate
showed paralysis at 50-51 min and death time at 66-67 min in the
concentration of 15 mg/mL (Table 1).

GC-MS analysis of petroleum ether extract of U.
distachya plant

The petroleum ether extract of U. distachya were showed
15 compounds exhibiting various biological activities. The
chromatogram of petroleum ether extract of U. distachya
has depicted in Figure 1. Among 15 compounds, five major
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Figure 1: GC-MS chromatogram of petroleum ether extract of U. distachya F.

compounds were determined (Table 2). They are Stigmasterol
(14.76) Figure 2B, a-Amyrin (12.47) Figure 3A, y-Sitosterol
(10.31) Figure 2D, 17-(1,5-Dimethyl-3-phenylthiohex-4-enyl)
-4,4,10,13,14-pentamethyl  2,3,4,5,6,7,10,11,12-(9.12)
3D, B-Amyrin (8.83) Figure 2E. The remaining 10 minor
compounds D:C-Friedo-B:  A'-neogammacer-9(11)-
ene, 3-methoxy-, (3p)-(8.28) Figure 3B, Tritetracontane (7.23)
Figure 2C, Campesterol (4.68) Figure 2A, Phytol (4.05) Figure
4C, Cholesterol (3.39) Figure 4E, Hexadecanoic acid, methyl
ester (2.20) Figure 4B, 2-Pyrrolidinone, 1-methyl-(1.46) Figure
4A, Oleic acid, 3-(octadecyloxy)propyl ester (1.27) Figure 3C,
Squalene (0.84) Figure 4D, 9, 19-Cyclolanostane-3,7-diol (0.68)
Figure 3E. The methanolic extract revealed 26 compounds which

Figure

were

have been reported earlier.

DISCUSSION

The petroleum ether and methanolic extract of U. distachya
showed anthelmintic activity in concentration dependent
manner. The time taken for paralysis and death was best achieved
by methanolic extract at a 50 mg/kg concentration as compared
to Piperazine citrate. Many plants with nematicide activity have
been reported as anthelmintic properties (Gad et al., 2014). The
compound 9,12,15-Octadecatrienoic acid, 2,3-dihydroxypropyl
ester, (Z, Z, Z) in methanolic extract have been reported
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Table 2: GC-MS analysis of petroleum ether extract of U. distachya.

SL.No R, Name of the compound Molecular formula Molecular weight Peak area%
(min)
01 5.181 2-Pyrrolidinone, 1-methyl- C,H,NO 99.1311 1.46
02 26.148 Hexadecanoic acid, methyl ester C.H,,0, 270.4507 2.20
03 29.986 Phytol C,H,,0 296.5 4.05
04 39.044 Squalene C,H,, 410.7 0.84
05 41.975 Cholesterol C,H, 6O 386.7 3.39
06 43.119 Campesterol C,H,0 400.7 4.68
07 43.513 Stigmasterol C,H,,0 412.7 14.76
08 43.701 Tritetracontane C.Hg, 605.2 7.23
09 44.220 y-Sitosterol C,H. 0 414.7067 10.31
10 44720 B-Amyrin C,H,0 426.7174 8.83
11 44.988 a-Amyrin C,H,0 426.7174 12.47
12 45.601 D:C-Friedo-B’: A'-neogammacer-9(11)-ene, C,H,0 440.7 8.28
3-methoxy-, (3p)-
13 46.476 Oleic acid, 3-(octadecyloxy)propyl ester C,H O, 593.0 1.27
14 47.133 17-(1,5-Dimethyl-3-phenylthiohex-4-enyl) C,H,,0S 534.9 9.12
-4,4,10,13,14-pentamethyl 2,3,4,5,6,7,10,11,12-
15 48.927 9,19-Cyclolanostane-3,7-diol C,H,,0, 444 0.68
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Figure 2: (A) Campesterol; (B) Stigmasterol (C) Tritetracontane; (D)
y-Sitosterol (E) B-Amyrin.
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as nematicide activity. Thus, the nematicide activity of the
methanolic extract could be attributed the presence of these
compounds.'

The GC-MS analysis of petroleum ether extract of the whole
plant part of U. distachya (L.) have shown various therapeutic
activities. The compound 2-Pyrrolidinone, 1-methyl-compound
belonging to ketone group has shown anti-proliferative activity.”®
The compound Hexadecanoic acid, methyl ester which is fatty
acid methyl ester showed various activities like antibacterial,
antifungal, blood
level, anti-inflammatory and also used as nematicide.

cholesterol
14-16

antioxidant,  decreases
Diterpene compound like phytol possessed antibacterial,
anti-fungal, anticonvulsant, anti-arthritis, insulin sensitizing,
antidiabetic effect, anti-cancer, antioxidant, neuroprotective,
antimicrobial, anti-inflammatory, and antidiuretic activities.'”'
Triterpene Compound such as Squalene have hypolipidemic,

hepatoprotective, cardioprotective, antioxidant and anti-toxicant

activity, anticancer, antimicrobial, pesticides, sunscreen,
immunostimulatory,  antiaging,  xenobiotic = neutralizer,
chemoprotective, atherosclerotic, diuretic, analgesic,

hypo-diabetics and antibacterial.””*' Cholesterol is a steroid
exhibits antifungal activity.? Campesterol is also a steroidal
compound have anti-inflammatory and cytotoxic activity.”
Stigmasterol which also belongs to sterol group previously

reported anti-osteoarthritic, anti-hypercholesterolemic,
anti-inflammatory,  antioxidant, cytotoxicity, anti-tumor,
hypoglycemia, antimutagenic, and CNS effects.® Alkyl

group like, Tri-tetracontane has anti-inflammatory activity.?®
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Chemical structure of phytocomponents of GC-MS
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Figure 3: (A)a-Amyrin; (B)D:C-Friedo-B":A-neogammacer-9(11)-ene,
3-methoxy-, (3B)-; (C)Oleic acid, 3-(octadecyloxy)propyl ester (D) 17-(1,5-Dim
ethyl-3-phenylthiohex-4-enyl) -4,4,10,13,14-pentamethyl 2,3,4,5,6,7,10,11,12-;

(E)9,19-Cyclolanostane-3,7-diol.

y-Sitosterol which is C-24 isomer of beta sterol shows a
wide range of activities such as anti-hyperglycemic activity,
anti-ulcer, anti-microbial, anti-pyretic, and hypolipidemic,
hypercholesterolemic, anti-inflammatory, anti-viral (influenza),
anti-cancer,  anti-bacterial, anti-protozoal (Leishmania),
hepatoprotective, antioxidant, anti-cancer, anti-angeogenic and
anti-diarrhoeal ?**? B-Amyrin (ester group) have anti-tumor,
anti-inflammatory, anxiolytic, and hepatoprotective effects. It
also shows anti-microbial activity against Streptococcus mutans,
Actinobacillus  actinomycetemcomitans and  Fusobacterium
nucleatum.®* a-Amyrin is a Tri-terpenoid compound shows
anti-tumor, anti-inflammatory, anxiolytic and hepatoprotective,
anti-microbial activities against S. aureus.***! Fatty acid like Oleic
acid, 3-(octadecyloxy) propyl ester shows anti-fungal effect.*>*
9,19-Cyclolanostane-3,7-diolis  triterpene compounds have (12) D:C-Frizdo B szoganmacer-$(1L-ene. 3-melhoxy-, (37)
anti-inflammatory effects.”

(10} B-Amyrin (11} a-Amyrin
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Figure 4: (A)2-Pyrrolidinone, 1-methyl-; (B)Hexadecanoic acid, methyl ester;

(C)Phytol; (D) Squalene(E) Cholesterol.

CONCLUSION

The current investigation concluded that the methanolic extracts
of U. distachya showed good anthelmintic activity against Eisenia
fetida in concentration dependent manner. The nematicide
activity of the compounds 9,12,15-Octadecatrienoic acid,
2,3-dihydroxypropyl ester, (Z, Z, Z) identified in GC-MS analysis
might be responsible for anthelmintic activity of the plant.
Further study is needed to isolate these compounds and evaluate
their pharmacological activity.

ACKNOWLEDGEMENT

The authors are honored to thank the Director, Principal, and
managing committee of The Pharmaceutical College, Barpali, for
the laboratory facilities regarding experiment. We are thankful
and acknowledge the SAIF-IIT Madras for providing spectral and
analytical data. Authors also express thanks to Mr. Sarap Kumar
Kalta (Horticulture Overseer, Sonepur Firm) for providing
earthworm.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

ABBREVIATIONS

U. distachya: Urochloa distachya
Chromatography and Mass spectrometry; HPLC: High
Performance Liquid Chromatography; HPTLC: High
Performance Thin Layer Chromatography; MUD: Methanolic
extract of U. distachyal; PUD: Petroleum ether extract of U.
distachya.

REFERENCES

1. Helminthiasis; 2022. Wikipedia Wikipedia [cited Jun 15, 2022]. Available from: http
s://en.wikipedia.org/w/index.php?title=Helminthiasis&oldid=1089637002. In:.

2. Amin ASMA, Wadhwa R. Helminthiasis. Stat. 2022.

3. HotezPJ, Brindley PJ, Bethony JM, King CH, Pearce EJ, Jacobson J. Helminth infections:
The great neglected tropical diseases. J Clin Invest. 2008;118(4):1311-21.doi: 10.1172
/JCI34261, PMID 18382743.

4. Conterno LO, Turchi M. D. Corréa I, Monteiro de Barros Almeida, R. A. Anthelmintic
drugs for treating ascariasis. The Cochrane Database of Systematic Reviews. 2020(4).
https://doi.org/10.1002/14651858.CD010599.pub2

5. Ishnava KB, Konar PS.Invitro anthelminticactivity and phytochemical characterization
of Corallocarpus epigaeus (Rottler) Hook. Bull Natl Res Cent. 2020;44(1):33.doi: 10.118
6/542269-020-00286-z.

6. Urochloa distachya (signal grass) [cited Jun 16, 2022]. Available from: https://www

.cabi.org/isc/datasheet/9664.

. Dash S, Bohidar J. GC-MS analysis of methanolic cold extract of Urochloa distachya
(L) T.Q. Nguyen, whole plant. Int J Pharm Res Appl. 2021;6:725-40. DOI. doi: 10.35629
/7781-0605725740 (5(September-October). 2021)

. Dash S, Meher A, Dash SK, Das C, Dash S. GC-MS analysis of methanolic extract of
Urochloa distachya (L.) T.Q. Nguyen, leave. International Journal of Pharmaceutical
Sciences and Research. 2022. [cited Jun 18, 2022]. Available from: https://ijpsr.co
m/bft-article/gc-ms-analysis-of-methanolic-extract-of-urochloa-distachya-I-t-g-
nguyen-leave/.

. Konappa N, Udayashankar AC, Krishnamurthy S, Pradeep CK, Chowdappa S, Jogaiah
S. GC-MS analysis of phytoconstituents from Amomum nilgiricum and molecular
docking interactions of bioactive serverogenin acetate with target proteins [sci rep].
Sci Rep. 2020;10(1):16438. doi: 10.1038/541598-020-73442-0, PMID 33009462.

10. Assefa A, Kechero Y, Tolemariam T, Kebede A, Shumi E. Anthelmintic effects of

indigenous multipurpose fodder tree extracts against Haemonchus contortus.

(L); GC-MS: Gas

~N

focl

Nel

International Journal of Pharmaceutical Investigation, Vol 13, Issue 2, Apr-Jun, 2023 253



Dash, et al.: In-vitro Anthelmintic and GC-MS analysis of Urochloa distachya (L.)

20.

21.

22.

23.

Tropical Animal Health and Production 2018;50:727-32. https://doi.org/10.1007/
511250-017-1488-0

. Das SS, Dey M, Ghosh AK. Determination of anthelmintic activity of the leaf and bark

extract of Tamarindus indica Linn. Indian J Pharm Sci. 2011;73(1):104-7. doi: 10.4103/
0250-474X.89768, PMID 22131633.

. Gad S.C. Nematicides, Encyclopedia of Toxicology (Third Edition), Academic Press,

2014:473-74, ISBN 9780123864550, https://doi.org/10.1016/B978-0-12-386454-3.
00888-5.

. Pal A, Ray R, Acharya K, Paul S. Assessment of the anti-leukemic and antioxidant

potential of the methanol extract of a wild, edible, and novel mushroom, Astraeus
hygrometricus, and unraveling its metabolomic profile. J Adv Biotechnol Exp Ther.
2021;4(3):388. doi: 10.5455/jabet.2021.d138.

. Abubakar MN, Majinda RRT. GC-MS analysis and preliminary antimicrobial activity of

Albizia adianthifolia (Schumach) and Pterocarpus angolensis (DC). Med basel Switz.
Medicines (Basel). 2016;3(1):E3. doi: 10.3390/medicines3010003, PMID 28930113.

. Belakhdar G, Benjouad A, Abdennebi EH. Determination of some bioactive chemical

constituents from Thesium humile Vahl. Published online. 2015;6.

. Zayed MZ, Ahmad FB, Ho WS, Pang SL. GC-MS analysis of phytochemical constituents

in leaf extracts of Neolamarckia Cadamba (Rubiaceae) from Malaysia. Int J Pharm
Pharm Sci. 2014:123-7.

. Mishra D, Patnaik S. GC-MS analysed phyto-chemicals and antibacterial activity of

Withania somnifera (L.) Dunal extract in the context of treatment to liver cirrhosis.
Biomed Pharmacol J. 2020;13(1):71-8. doi: 10.13005/bpj/1862.

. Olivia NU, Goodness UC, Obinna OM. Phytochemical profiling and GC-MS analysis of

aqueous methanol fraction of Hibiscus asper leaves. Future J Pharm Sci. 2021;7(1):59.
doi: 10.1186/543094-021-00208-4.

. Reddy K, Gurupadayya B M, Choezom L, Vikram P R H. Determination of

phytocomponents and validation of squalene in ethanolic extract of Clerodendrum
serratum Linn roots-using gas chromatography-mass spectroscopy and GC-FID
technique. J Anal Sci Technol. 2021;12(1):31. doi: 10.1186/540543-021-00286-2.

Ezhilan BP, Neelamegam R. GC-MS analysis of phytocomponents in the ethanol
extract of Polygonum chinense L. Pharmacogn Res. 2012;4(1):11-4. doi: 10.4103/
0974-8490.91028, PMID 22224055.

Saxena S, Rao PB. Comparative GC-MS and FT-IR analysis of Portulaca oleracea L. and
Portulaca quadrifida L. leaf extracts. J Pharm Innov J. 2021;10(12):40-8.

Girija S, DuraipandiyanV, Kuppusamy PS, Gajendran H, Rajagopal R. Chromatographic
characterization and GC-MS evaluation of the bioactive constituents with
antimicrobial potential from the pigmented ink of Loligo duvauceli. Int Sch Res
Notices. 2014;2014:820745. doi: 10.1155/2014/820745, PMID 27437466.

Suttiarporn P, Chumpolsri W, Mahatheeranont S, Luangkamin S, Teepsawang S,
Leardkamolkarn V. Structures of phytosterols and triterpenoids with potential
anti-cancer activity in bran of black non-glutinous rice. Nutrients. 2015;7(3):1672-87.
doi: 10.3390/nu7031672, PMID 25756784,

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34,

35.

Chaudhary J, Kaur N. Stigmasterol: A comprehensive review. International Journal
of Pharmaceutical Sciences and Research. 2011. Available from: https://ijpsr.com/
bft-article/stigmasterol-a-comprehensive-review/.

Razak S, Afsar T, Al-Disi D, Almajwal A, Arshad M, Alyousef AA, et al. GCMS
fingerprinting, in vitro pharmacological activities, and in vivo anti-inflammatory and
hepatoprotective effect of selected edible herbs from Kashmir valley. J King Saud
Univ Sci. 2020;32(6):2868-79. doi: 10.1016/j.jksus.2020.07.011.

Sirikhansaeng P, Tanee T, Sudmoon R, Chaveerach A. Major phytochemical as
y-sitosterol disclosing and toxicity testing in Lagerstroemia species. Evid Based
Complement Alternat Med. 2017;2017:7209851. doi: 10.1155/2017/7209851, PMID
28191023.

Lakshmi M, Nair BR. GC-MS analysis of the chloroform extract of bark of
Terminalia travancorensis Wight and Arn. (Combretaceae). International
Journal of Pharmaceutical Sciences and Research. 2017. Available from: http
s://ijpsr.com/bft-article/gc-ms-analysis-of-the-chloroform-extract-of-bark-of-
terminalia-travancorensis-wight-arn-combretaceae/.

Adnan M, Nazim UCM, Mostafa KATM, Azad MOK, Paul A, Uddin SB, et al. Investigation
of the biological activities and characterization of bioactive constituents of
Opbhiorrhiza rugosa var. prostrata (D. Don) and Mondal leaves through in vivo, in vitro,
and in silico approaches. Molecules. 2019;24(7):E1367. doi: 10.3390/molecules24071
367, PMID 30965575.

Godara P, Dulara BK, Barwer N, Chaudhary NS. Comparative GC-MS analysis of
bioactive phytochemicals from different plant parts and callus of Leptadenia
reticulata Wight and Arn. Pharmacogn J. 2019;11(1):129-40. doi: 10.5530/pj.2019.1
22,

Viet TD, Xuan TD, Anh H. a-Amyrin and B-Amyrin Isolated from Celastrus hindsii
Leaves and Their Antioxidant, Anti-xanthine oxidase, and Anti-tyrosinase Potentials.
Molecules. 2021;26(23):7248. doi: 10.3390/molecules26237248, PMID 34885832.

Akbar M, Ali U, Khalil T, Igbal MS, Amin A, Naeem R, et al. Cornus macrophylla, the
antibacterial activity of Organic Leaf Extracts and the Characterization of the More
Lipophilic Components by GC/MS. Molecules. 2020;25(10):2395. doi: 10.3390/molec
ules25102395, PMID 32455648.

Abubacker MN, Devi PK. In vitro antifungal potentials of bioactive compound
oleic acid, 3-(octadecyloxy) propyl ester isolated from Lepidagathis cristata Willd.
(Acanthaceae) inflorescence. Asian Pac J Trop Med. 2014;7:5190-3. doi: 10.1016/
$1995-7645(14)60230-3.

El-Naggar H, Shahata AM, allah MM. GC-MS analysis of important bioactive
compounds in bulbs and callus of in vitro produced Urginea Maritima. In review.
2022. doi: 10.21203/rs.3.rs-1382918/v1.

Diab TA, Donia T, Saad-Allah KM. Characterization, antioxidant, and cytotoxic effects
of some Egyptian wild plant extracts. Beni Suef Univ J Basic Appl Sci. 2021;10(1):13.
doi: 10.1186/543088-021-00103-0.

Zekeya N, Chacha M, Shahada F, Kidukuli A. Analysis of phytochemical composition
of Bersama abyssinica by gas chromatography Mass spectrometry. J Pharmacogn
Phytochem. 2014;3(4):246-52.

Cite this article: Dash S, Bohidar J, Das C, Mohanty A, Meher A, Hota R. Evaluation of Anthelmintic Activity and GC-MS Characterization of Urochloa
distachya (L.). Int. J. Pharm. Investigation. 2023;13(2):248-54.

254

International Journal of Pharmaceutical Investigation, Vol 13, Issue 2, Apr-Jun, 2023



