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ABSTRACT

Medicinal plants have a long tradition as therapeutic
agents and have also been part of human and animal
diet. They contain numerous bioactive components
that are generally considered to be a safe replacement
for antibiotics. They also create a pollution free
environment and has no withdrawal period. The
results of the gas chromatography mass spectrometry
of Abrus precatorious oil revealed the presence of 19
bioactive compounds. These compounds include, y-
terpinene, p-caryophyellene, methylparaben, 3-
pyridinol, dibutyl phthalate, a-terpineol, D-allose,
limonene, a-pinene, p-cymene, n-hexadecanoic acid, 1-
hexadecyne, octadecanoic acid ethyl ester, 2-methoxy-
4-vinaylphenol,  di-hydroxypropyl ester, 9,17-
octadecadienal, oleic acid and 2-heptadecanone. D-
allose (31.06 %), n-hexadecanoic acid (14.50 %), p-
cymene (10.06 %), y-terpinene (7.93 %), 3- pyridinol
(5.90 %), B-caryophyellene (5.14 %), a-pinene (4.95 %),
limonene (4.80 %) and a-terpineol (4.08 %) were the
most abundant compounds. However, all phyto-
components have numerous therapeutic applications
(anti-inflammatory, cytotoxic, antioxidant, anti-
helminthic, anti-diuretic, anti-cancer, antiviral,
antimicrobial, antifungal, hepato-protective, gastro-
protective, immuno-modulator, antidiarrheal,
amongst others) and can be used in the treatment of
diseases or infections
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INTRODUCTION

Abrus precatorious commonly known as rosary pea is an evergreen,
slender, perennial plant belonging to the family fabaceae (Xiao et al., 2011). The
genus arbus consist of more than 16 species widely distributed in Australia,
Africa and some parts of Asia including India (Gul et al., 2013). The leaves of
Abrus precatorious are long and pinnate while the seeds contain toxin (abrin)
which is capable of causing convulsion, nausea and liver failure when found in
higher concentrations in the systems of animals (Kim et al, 2022). The
phytochemical screening of Abrus precatorious of leaves revealed the presence
of various secondary metabolites including the phenols, flavonoids, alkaloids,
terpenes, tannins, glycosides and saponins which possess antimicrobial, anti-
diarrhea, anti-inflammatory, anti-cancer, antiviral, immuno-modulatory, gastro-
protective, antifungal, antidepressant, cardio-protective, hypolipidemic,
antimalarial, anagelsics amongst others (Jang et al., 2010). The plant leaf extracts
are used in ethno-medical practices in the treatment of sores, wounds, skin
infection, tetanus, pyrexia, gastro-intestinal infections (Greay and Hammer, 2015;
Russo et al., 2013).

Essential oils from Abrus precatorious has strong antimicrobial activities
and have been reported to inhibit the activities of Styphyllococcus aureus,
Streptococcus spp, Escherichia coli, Klebsiellia spp and Salmonella spp (Huang
et al., 2012). According to (Abdulkabir et al., 2016), oils from the leaves of Abrus
precatorious contains selinene (15.30 %), cadinene (19.10 %), a-cubnene (12.80 %),
a-copanene (7.70 %), linalool (6.30 %), B-elemene (5.40 %), a-caryophyllene (4.00
%), a-pinene (1.60 %), B-pinene (0.025 %) and cymene (0.022 %). Similarly,
Shivam (2022) reported that Abrus precatorious leaf extract contains, D-allose
(10.98 %), n-Hexadecanoic acid (8.25 %), 2-methoxy-4-vinaylphenol (6.81 %),
Isosorbide (6.26 %), Abrusoside D (5 14 %), benzofuran (3.82 %), Abrusoside E
(2.81 %), dibutyl phthalate (1.92 %) and Abrusoside B (1.63 %). These results
suggest that Abrus precatorious oil has abundant pharmacological or medicinal
properties.

Evaluating the bioactive components in Abrus precatorious oil will help
to prevent toxicity, promote livestock sustainability, antimicrobial resistance and
food security. Therefore, this study is aimed at accessing the bioactive
compounds in the essential oil from the leaves of Abrus precatorious in Rajasthan
India.

LITERATURE REVIEW
Collection of Abrus Precatorious Leaves

Fresh Abrus precatorious leaves were collected from different plants at
Crop unit, Gandhi College of Agriculture in Rajasthan, India and sent to the
department of Biological Sciences, Sumitra Research Institute, Gujarat for proper
identification by a certified taxonomist (Mr. Singh Prakesh). Thereafter, it was
assigned a voucher number (DT/009T/2024/08A). Collected leaves were shade
dried for 10 days to retain their bioactive components and pulverized using an
electric blender before extraction.
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Extraction of Abrus Precatorious Oil and Analysis Using Gas Chromatography-
Mass Spectrometry

Extraction of oil was done using hydro-distillation method earlier outlined
by (Alagbe, 2024). Briefly, 300 g Abrus precatorious powder was measured into
a round bottom flask, placed on a heating mantle and heated at 70°C for 20
minutes the steam produced is collected in a glass condenser then into a round
bottom flask. Mixture of oil and water was separated using a laboratory separator
to obtain Abrus precatorious oil.

Analysis of bioactive compounds in Abrus precatorious oil was done
using DAF Triple gas chromatography and mass spectrometry (GC-MS
ADEF/08/20), China). To obtain precision in results, the machine was set at a
control range between 0 to 300 mL/min (N2), ionization energy (0-240 eV), ion
source temperature (50 to 350 °C) and transfer line temperatures of 50 to 400 °C.
Identification of bioactive components in the oil was based on comparison with
their retention time and mass spectra by matching with those of the National
Institute of Standard and Technology (NIST, 2011) database.

METHODOLOGY
Study Area

The study was carried out at the department of Animal Biochemistry at
Gandhi College of Agriculture, Rajasthan India. All laboratory procedures were
done were done according to the official method of analysis of Association of
Analytical Chemist. Machine/kits were operated strictly adhering to the
Manufacturers Recommendation.
Equipment/Reagent Required

Round bottom flask, heating mantle, condenser, clavenger apparatus,
seperatory funnel and beaker.

RESULTS AND DISCUSSION

Result on gas chromatography- mass spectrometry (Table 1) revealed the
various components which were identified using National Institute of Standard
and Technology (NIST) library by comparing the retention time and their peak
area. The most prominent compound includes, D-allose (31.06 %), n-
hexadecanoic acid (14.50 %), p-cymene (10.06 %), y-terpinene (7.93 %), 3-
pyridinol (5.90 %), p-caryophyellene (5.14 %), a-pinene (4.95 %), limonene (4.80
%) and a-terpineol (4.08 %). Dibutyl phthalate (1.61 %), oleic acid (1.41 %),
terpinene-4-ol (1.15 %), 2-heptadecanone (0.96 %), 1-hexadecyne (0.58 %),
methylparaben (0.40 %), di-hydroxypropyl ester (0.07 %), 9,17-octadecadienal
(0.03 %) and octadecanoic acid ethyl ester (0.02 %) were found at a lower
concentration. However, all these compounds possess numerous
pharmacological or medicinal properties (Singh et al., 2021; Musa et al., 2020).
Shivam (2022) reported a lower concentration of 8.25 % for n-hexadecanoic acid,
dibutyl phthalate (1.92 %), D-allose (10.98 %) and 3- pyridinol (1.60 %) in Abrus
precatorious extract. Solanki and Zaveri (2012) recorded a higher concentration
of 1.25 % for limonene found in Abrus precatorious oil. Results obtained in this
study is in agreement with the reports of Gnanavel and Mary (2013).
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Discrepancies in results could be attributed to processing method, age of
plant as well as geographical location (Adewale et al., 2021; John, 2024a). D-
allose, hexadecanoic acid, y-terpinene and p-caryophyellene have been reported
to have anti-inflammatory, antioxidant, antimicrobial, anti-helminthic as well as
immuno-modulatory activities (John, 2024b; John, 2024c). a-pinene, 9,17-
octadecadienal, octadecanoic acid ethyl ester and p-cymene are known to have
antifungal (Shanmugapriya et al, 2015) and antibacterial activity against
pathogenic organisms such as, Staphylococccus spp, Salmonella spp, Candida
albicans, Streptococcus spp amongst others (Simlai and Roy, 2012; Klavina et al.,
2015). Di-hydroxypropyl ester, 2-heptadecanone and 1-hexadecyne have been
suggested to possess anti-allergic (Shittu et al., 2024; Alagbe et al., 2022), anti-
carcinogenic (John, 2024d; Omokore and Alagbe, 2019), antiviral (Gawali and
Jadhav, 2011; Prabhu and Guruvayoorappan, 2012), anti-inflammatory (Daniel et
al., 2023); Alagbe, 2022, cytotoxic (John, 2024e), anti-mutagenic and anti-
carcinogenic properties (Nurdiani et al., 2012; Namkeleja et al., 2014). (James and
Mom, 2021; Olajuyige et al., 2011) reported that oleic acid are important
antibacterial agents. They are also capable of inhibiting the release of autacoids,
prostaglandins and promote immune functions (Odozi et al., 2014; Doughari,
2012; John, 2024c).

CONCLUSIONS AND RECOMMENDATIONS

The efficacy of essential oils can be attributed to the presence of bioactive
compounds which have the capability to defend against pathogenic organisms
and provide other health benefits to the body. Analysis of the natural compounds
in Abrus precatorious oil showed that it has infinite pharmacological benefits and
can be used as potential alternative to antibiotics.

Table 1. Major Bioactive Compounds Identified in Abrus Precatorious

Essential Oil
SN | Compounds Reaction time (min) Peak area (%)
1 | y-Terpinene 2.492 7.93
2 | p-Caryophyellene 3.454 5.14
3 | Methylparaben 3.858 0.40
4 | 3- Pyridinol 4.794 5.90
5 | Dibutyl phthalate 5.800 1.61
6 | a-Terpineol 6.091 4.08
7 | D-allose 6.475 31.06
8 | Limonene 7.104 4.80
9 | a-Pinene 7.642 4.95
10 | Terpinene-4-ol 9.025 1.15
11 | p-Cymene 9.379 10.06
12 | n-Hexadecanoic acid 10.221 14.50
13 | 1-Hexadecyne 14.050 0.58
14 | Octadecanoic acid ethyl ester 14.218 0.02
15 | 2-methoxy-4-vinaylphenol 15.553 9.72
16 | Di-hydroxypropyl ester 16.139 0.07
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17 | 9,17-Octadecadienal 16.782 0.03

18 | Oleic acid 17.108 1.41

19 | 2-Heptadecanone 17.858 0.96
FURTHER STUDY

This research still has limitations related to it, so it is necessary to conduct
turther research on the topic of Bioactive Profiling of the Essential Oil from the
Leaves of Abrus Precatorious in Rajasthan India in order to perfect this research
and increase insight for readers.
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