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ABSTRACT

This study was carried out to analyze the phytochemical profile of Euphorbia prostrata Aiton through GC-MS and
identification of possible antifungal, antibacterial and other pesticidal compounds through literature survey. Whole
plant material of the weed was collected from Lahore, Pakistan and shade dried followed by two-week extraction in
ethyl acetate. The filtrates were analyzed by GC-MS that showed the presence of 19 compounds. The major compound
in the extract was 9,19-cyclolanost-24-en-3-ol, (38)- (24.62%) followed by 9,19-cyclolanostan-3-ol, 24-methylene-,
(3B)- (19.51%) and y-sitosterol (12.51%). Other compounds were phytol (8.11%), n-hexadecanoic acid (6.15%),
9,12,15-octadecatrienoic acid, (Z,Z,Z)- (4.90%), neophytadiene (4.88%), cyclohexane, 1,3,5-triphenyl- (3.71%),
hexadecanoic acid, ethyl ester (3.04%), phenol, 2,2'-methylenebis[6-(1,1-dimethylethyl)-4-methyl- (2.42%),
octadecanoic acid, ethyl ester (2.24%), octacosane (2.11%), 1-heptacosanol (1.71%), stigmasta-5,24(28)-dien-3-o0l,
(3B,24Z)- (1.71%), 9,12,15-octadecatrienoic acid, ethyl ester, (Z,Z,Z)- (1.29%), oxirane, hexadecyl- (1.21), 9,12-
octadecadienoic acid (Z,Z)- (1.05%), Z-8-methyl-9-tetradecenoic acid (1.01%), and 9-octadecyne (0.76%). Literature
survey revealed that eight compounds possess antibacterial, antifungal, nematicidal and/or insecticidal properties.
Most of the pesticidal compounds were antibacterial in nature.

Keywords: Euphorbiaceae, GC-MS analysis, Pakistan, Prostrate spurge, Weed.

INTRODUCTION

In recent years, the use of synthetic agrochemicals has
important component of the modern
agriculture systems worldwide (Galt and Asprooth,
2021). These chemicals not only disrupt a wide variety
of pathogens, but some have also been developed against

become an

specific pests or pathogens resulting in increased crop
production. They interrupt the physiological activities of
the targeted organisms leading towards their reduced
vitality (Ahemad and Khan, 2013; Verheyen and Stoks,
2019). However, the excessive use of these pesticides
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attained a high impact on agricultural productions with
increased environment contamination (Tleuova et al,
2020). Many of these agrochemical residues are
sufficient sources to pollute soils, aquatic and terrestrial

ecosystems. These have the characteristics of
bioaccumulation, lipophilicity, and long shelf-life,
consequently, have toxic effects on human and

nonhuman biota even after many years of application
(Daam et al, 2019; Lupi et al, 2019). The persistent
usage of these products has caused chronic poisoning to
the applicators, frame workers, and thus the consumers
are compelled to adopt some eco-friendly alternative
means (Ahmed et al, 2019; Ali et al, 2020; Jabeen et al,
2021). One of the most significant alternatives is the use
of botanical pesticides, which is now being considered as
an efficient mean to replace synthetic pesticides (Mfarrej
and Rara, 2019; Banaras et al, 2021; Javed et al, 2021).
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These plants based natural products aid in pest
control as well as in increasing agriculture yield
(Vurro et al, 2019; Banaras et al, 2020; Khan and
Javaid, 20204, b).

Euphorbia prostrata Aiton,
prostrate spurge, belongs to family Euphorbiaceae
(Kengni et al, 2013). It is a small, prostrate, annual
herb, which is abundantly found in Asia and Africa
(Pahlevani and Akhani, 2011). This plant contains
tannins, flavonoids and phenolic compounds and was
demonstrated to have analgesic, antimicrobial, anti-
inflammatory, larvicidal, haemostatic, insecticidal,
nematicidal and cytotoxic properties (Chudasama et
al, 2018; Alsaffar et al, 2021). It is also used for the
treatment of diarrhea, dropsy, bronchitis, cancer,
hemorrhoids, dysentery, cardiac
dysfunction, typhoid and paratyphoid fevers (Ahmad
et al, 2011; Ashwin et al, 2015; Tchuenguem et al,
2017). Moreover, it has been traditionally used as a
remedy against venomous insect bites and digestive
system disorders (Ozbilgin and Citogl, 2012). The
present study was carried out to determine various
phytochemical compounds in E. prostrata through GC-
MS and to identify the possible pesticidal compounds
through literature survey.

MATERIALS AND METHODS

Collections of plant material: The whole plants of
E. prostrata were uprooted from a natural habitat
from Lahore. The plants were placed into a paper bag
to be shifted to the lab for further procedures. The
plant material was dried under shade and then

commonly known as

jaundice,

placed in an oven at 40 °C to evaporate all the
moisture contents.

Preparation of ethyl acetate extract: The
completely dried plant material was grounded into
very fine powder, and 50 g of that material was
placed into a conical flask by completely soaking it
with HPLC grade ethyl acetate. That mixture was
placed at room temperature for 21 days for
maximum extraction of chemical compounds into the
solvent. After that, the solvent mixture was filtered
by Whatman filter paper and the solution was taken
into a glass vial and shifted to lab for GC-MS analysis.
GC-MS analysis: GC-MS analysis was performed to
identify the possible pesticidal compounds from the
ethyl acetate extract of E. prostrata following the
procedure given by Ferdosi et al. (2020). The GC
machine used for the identification of compounds
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was made by Agilent Technologies; United States of
America. The machine model was 7890B whereas
helium was used as carrier gas. Injection volume was
1 pL; DB-5ms column (30 m x 0.25 pm x 0.25 pm)
was used to run the sample. Total run time for the
sample was 28 min with 3 minutes solvent delay
time; inlet temperature was 280 °C while oven
ramping initial temperature was 80 °C, raising 10 °C
per minute up to maximum of 300 °C.

The sample was scanned up to 28 min with 3 min of
solvent delay time in Mass spectroscopy machine
model 5977A, Agilent, USA. The source temperature
was 230 °C whereas the Quadrupole temperature
was 150 °C, Scan 50-500 m/z. The compounds were
identified by comparing their spectra with NIST
2017 library and were tabulated in ascending order
of their retention times and indices.

Literature survey: A thorough literature hunting
was done to find the reports of pesticidal activities of
organic compounds extracted from the ethyl acetate
extract of E. prostrata. The structures of these bio-
pesticidal compounds
ChemDraw Pro 8.0
Technologies, Inc.
RESULTS AND DISCUSSION

GC-MS chromatogram of ethyl acetate extract of E.
prostrata is shown in Figure 1 that indicates 19

were drawn by using

software of Informer

peaks of different compounds. Names, formulae,
molecular weights, retention times and peak area
percentages of these compounds are tabulated in
Table 1. The predominant compound in the extract
was 9,19-cyclolanost-24-en-3-o0l, (3B)- with peak
area 24.62%. Compounds namely phytol (8.11%), n-
hexadecanoic acid (6.15%), 9,12,15-octadecatrienoic

acid, (Z,2,2)-(4.90%), neophytadiene (4.88%),
cyclohexane, 1,3,5-triphenyl- (3.71%), and
hexadecanoic acid, ethyl ester (3.04%) were

recognized as moderately abundant ones. Phenol,
2,2'-methylenebis[6-(1,1-dimethylethyl)-4-methyl-
(2.42%), octadecanoic acid, ethyl ester (2.24%),
octacosane (2.11%), 1-heptacosanol (1.71%),
stigmasta-5,24(28)-dien-3-0l, (3B,24Z)- (1.71%),
9,12,15-octadecatrienoic acid, ethyl ester, (Z,72,Z)-
(1.29%), oxirane, hexadecyl- (1.21), 9,12-
octadecadienoic acid (Z,Z)- (1.05%), and Z-8-methyl-
9-tetradecenoic acid (1.01%) were categorized as
less abundant compounds. The least abundant
compound was 9-octadecyne (0.76%).
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Table 1. Compounds identified in ethyl acetate extract of Euphorbia351rostrata through GC-MS analysis.

Sr. Molecular Molecular Retention time Peak area
Names of compounds i )

No. formula weight (min) (%)
1 Neophytadiene C20H3s 278.51 13.452 4.88
2 9-Octadecyne CigHzs 250.46 13.704 0.76
3 n-Hexadecanoic acid C16H3202 256.42 14.785 6.15
4 Hexadecanoic acid, ethyl ester C18H3602 284.47 15.031 3.04
5 Phytol C20H400 296.5 16.158 8.11
6 9,12-Octadecadienoic acid (Z,Z)- C18H3202 280.44 16.444 1.05
7 9,12,15-0ctadecatrienoic acid, (Z,Z,Z)- C18H3002 278.42 16.484 4,90
8 9,12,15-Octadecatrienoic acid, ethyl ester, C20H3402 306.48 16.679 1.29

(Z,2,2)-
9 Octadecanoic acid, ethyl ester C20H4002 312.53 16.902 2.24

10  Z-8-Methyl-9-tetradecenoic acid C15H2802 240.38 17.818 1.01

11  Phenol, 2,2’-methylenebis[6-(1,1- C23H3202 340.49 18.813 2.42

dimethylethyl)-4-methyl-

12 Cyclohexane, 1,3,5-triphenyl- C24H24 312.44 19.157 3.71

13 Octacosane C2sHss 394.76 23.740 2.11

14  1-Heptacosanol C27Hs60 396.73 23.791 1.71

15 Oxirane, hexadecyl- C1sH360 268.47 24.736 1.21

16  vy-Sitosterol C29H500 414.70 25.445 12.51

17  Stigmasta-5,24(28)-dien-3-ol, (3,247Z)- C29H480 412.69 25.560 1.71

18  9,19-Cyclolanost-24-en-3-o0l, (3f)- C30Hs00 426.71 26.160 24.62

19 9,19-Cyclolanostan-3-ol, 24-methylene-, (3)- C31Hs20 440.74 26.681 19.51
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Figure 1. GC-MS chromatogram of ethyl acetate extract of Euphorbia prostrata.
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Figure 2. Structures of pesticidal compounds in ethyl acetate extract of Euphorbia prostrata. Structures were drawn
using ChemDraw Pro 8.0 software of Informer Technologies, Inc.
Table 2. Pesticidal activities of components of ethyl acetate extract of Euphorbia rostrata.

Sr.

N f d
No. ames of compounds

Pesticidal activity

Reference

1 Neophytadiene

Antibacterial

Ceyhan-Giivensen and Keskin (2016)

n-Hexadecanoic acid

Antibacterial, mosquito
larvicide, nematicide

Kumar et al. (2010); Rahuman et al. (2000); Yff
etal (2002)

4 Hexadecanoic acid, ethyl Nematicide Kumar et al. (2010)
ester
5 Phytol Antibacterial, antifungal Ghaneian et al. (2015); Lee et al. (2016); Saha

and Bandyopadhyay (2020)

6 9,12-Octadecadienoic acid Antibacterial Casillas-Vargas et al. (2021)
(Z,2)-

7 9,12,15-0ctadecatrienoic Antibacterial, nematicide, Kumar et al. (2010); Jung et al. (2015)
acid, (2,2,7)- insectifuge

14  1-Heptacosanol Antimicrobial Sharma and Menghani (2017)

18 9,19-Cyclolanost-24-en-3-
ol, (3B)-

Antibacterial, antifungal

Ragasa et al. (2004); Hasan et al. (2014)

Literature survey revealed that some of the compounds
identified in E. prostrata possess a variety of biological
activities including antifungal, antibacterial, larvicidal
and nematicidal (Table 2). The most abundant
compound 9,19-cyclolanost-24-en-3-ol, (33)- (24.62%),
also known as cycloartenol, was previously identified
from a fraction of propolis of Trigona spp. in very high
concentration (49.91%). This fraction showed profound

352

antibacterial activity against Escherichia coli that could
be attributed due to activity of this compound (Hasan et
al, 2014). Ragasa et al. (2004) isolated this compound
from Artocarpus

heterophyllus and reported its

antifungal activity against Candida albicans and
Aspergillus niger. It is a triterpenoid belongs to sterol
class and is the first point in the synthesis of nearly all

plant steroids (Schaller, 2003). The second most
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abundant compound was 9,19-cyclolanostan-3-ol, 24-
methylene-, (38)- (19.51%), also known as 24-
methylenecycloartanol.  Although a
bioactivities including anti-inflammatory (Tsuno et al,
2016), lipase inhibitor, antiobesity (Shaaban et al, 2018)
and anticancer (Baniadam et al, 2014) are known,

number of

however, it does not have any pesticidal activity. The
two major compounds identified in this study were also
found as the major constituents in the extract of Garcinia
kola. Although in purified form these compounds were
unable to control bacterial growth, however, they
showed synergistic effects with other compounds in the
extract and showed antibacterial activity against Listeria
strains (Penduka et al, 2014). Moderately abundant
compound neophytadiene was previously identified in
methanolic leaf extract of Mentha pulegium as the most
abundant compound (69.95%). Antibacterial activity of
this leaf extract against Staphylococcus aureus and
Salmonella  typhimurium was supposed due to
neophytadiene (Ceyhan-Giivensen and Keskin, 2016). n-
Hexadecanoic acid, also called as palmitic acid, has been
reported in various plant species including Chenopodium
murale (Naqvi et al, 2020) and Chenopodium quinoa
(Khan and Javaid, 2020b). n-Hexadecanoic acid isolated
from Feronia limonia showed larvicidal activity against
fourth instar larvae of Aedes aegypti, Anopheles stephensi
and Culex quinquefasciatus (Rahuman et al, 2000). In
addition to that its nematicidal and antibacterial
activities are also known (Yff et al, 2002; Kumar et al,
2010). Likewise, hexadecanoic acid, ethyl ester also
possesses nematicidal activity (Kumar et al, 2010).
Phytol has been found in many plant species including
Ageratum conyzoides (Ferdosi et al, 2021). It showed
antibacterial activity against Pseudomonas aeruginosa by
inducing oxidative cell death. Cells treated with phytol
showed transient NADH depletion and increased
reactive oxygen species (Lee et al, 2016). Likewise,
phytol isolated from Adhatoda vasica controlled in vitro
and in vivo growth of Bacillus licheniformis and reduced
the mortality rate of goldfish Carassius auratus (Saha
and Bandyopadhyay, 2020). It also showed antifungal
activity against Candida albicans and Aspergillus niger
(Ghaneian et al, 2015). 9,12-Octadecadienoic acid (Z,Z)-
or linoleic acid and 9,12,15-octadecatrienoic acid,
(Z,Z,Z)- or linolenic acid are unsaturated fatty acids. Such
compounds are known for their antibacterial activity
and are prepared by algae and higher plants to protect
themselves against bacterial invasions (Jung et al, 2015;
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Casillas-Vargas et al, 2021). 1-Heptacosanol, a fatty

alcohol has been found in plants and algae (Murugan and

Iyer, 2014), and possesses potent antimicrobial

properties (Sharma and Menghani, 2017).

CONCLUSION

This study concludes that ethyl acetate extract of E.

prostrata contains eight compounds with pesticidal

properties. Most of these compounds possess
antibacterial property while few of them have antifungal,
nematicidal and insecticidal properties.
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