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Abstract

Background: Jatropha gossypifolia, a plant traditionally recognized for its therapeutic properties,
has gained scientific interest due to its potential pharmacological applications. However,
comprehensive studies exploring its bioactive constituents and biomedical relevance remain limited.
The aim of the study: To evaluate the phytochemical compositions, antimicrobial efficacy, and
molecular interactions of Jatropha gossypifolia ethanolic leaf extract, with a particular focus on its
potential role in managing atopic dermatitis. Materials and methods: The ethanolic extract of
Jatropha gossypifolia leaves was analysed using GC-MS/MS to identify its bioactive compounds.
Antimicrobial activity was assessed against clinical microbial isolates using standard in vitro
methods. Molecular docking studies were performed in order to evaluate the binding affinities of key
phytochemicals particularly Squalene and Phytol against target proteins involved in atopic dermatitis,
including Interleukin-13, Interleukin-22, and JAK1 kinase. Results: GC-MS/MS analysis identified
several bioactive compounds, notably Squalene and Phytol. The extract exhibited potent activity
against diverse bacterial and fungal species. Molecular docking results revealed a strong binding
affinity of Squalene with the selected target proteins, indicating its potential role in modulating
inflammatory pathways associated with atopic dermatitis. Conclusion: This study highlights the
therapeutic potential of Jatropha gossypifolia leaves, particularly its antimicrobial properties and its
potential in targeting molecular pathways linked to atopic dermatitis. The findings support the
necessity of further investigation into its development as a source of novel pharmacological agents
for modern healthcare applications.

Keywords: antimicrobial activities; atopic dermatitis; Jatropha gossypifolia; GC-MS/MS analysis;
molecular docking; medicinal potential
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Introduction The  Euphorbiaceae
family member Jatropha gossypifolia has
garnered a lot of interest lately because of its
varied phytochemical makeup and traditional
medical applications. Commonly referred to as
"Physic Nut" or "Bellyache Bush", this
evergreen shrub has been used for generations
in conventional medical practices in many
different countries. The name is derived from
the Greek words "jatros", meaning doctor, and
"trophe", referring to nourishment. "Jatropha"
has traditionally been utilized for medicinal
purposes [1].

The fascination with the bioactive
components of the plant prompted the
necessity for a comprehensive phytochemical
examination. Our focus revolves around
identifying and quantifying secondary
metabolites in  Jatropha  gossypifolia,
employing cutting-edge methodologies [2].
This analysis forms the foundation for
comprehending the plant's medicinal attributes
and potential applications in modern medicine.
To unravel the chemical composition, GC-
MS/MS was employed, providing unparalleled
insights into the diverse compounds that
contribute to the plant's medicinal qualities.
The relevance of its antimicrobial properties is
accentuated against the backdrop of escalating
antibiotic resistance [3]. Our study delves into
the plant's efficacy against various microbial
strains, exploring its potential as a source of
antimicrobial drugs.

To clarify potential interactions between
bioactive chemicals and  important
biomolecular targets, molecular docking
experiments were carried out.  This
computational approach, estimating affinity

and  binding  patterns, complements
experimental findings and enhances our
understanding of the plant's pharmacological
actions [4]. The comprehensive synthesis of
data from multiple approaches contributes to a
nuanced comprehension of the medicinal
potential of the plant.

Our study aims to identify synergistic
relationships among the plant's constituents
by correlating phytochemical profiles with
biological activities. This holistic approach
provides a comprehensive perspective on the
medicinal  capabilities of  Jatropha
gossypifolia leaves. The results highlight its
potential to address contemporary healthcare
challenges, inspiring optimism for the
development of innovative medicinal agents.
Specifically, the study delves into
dermatological care, offering insights into
the plant’s potential in treating atopic
dermatitis [5, 6]. The integration of
traditional knowledge with contemporary
scientific  investigation positions this
research as a cornerstone for the
development of new and natural therapies,
aiming to provide comprehensive solutions
for the intricate challenges associated with
atopic dermatitis.

Materials and Methods

Sample collection

The fully grown, recently fresh, and
untainted foliage of Jatropha gossypifolia was
gathered from different locations in Eachanari,
Coimbatore, Tamil Nadu. The leaves were
thoroughly washed under running water and
were subsequently air-dried in the shade for
further utilization.
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Preparation of Extract

The plant extract was produced using the
solvent extraction method. First, the plant
leaves were dried and ground into a powder
using a mortar and pestle. The resulting
powder was then sealed in filter paper and
extracted in a  Soxhlet extraction
apparatus, each cycle using 200 ml of 100%
ethanol as the solvent at 60° C [7, 8]. Further
the extract underwent a rotary evaporation to
eliminate undesired residues, yielding a
concentrated extract. The resulting extract was
condensed and stored 4°C for activity
determination and analysis.

GC-MS/MS Analysis

The investigation of different bioactive
substances within Jatropha gossypifolia leaf
extract was accomplished through a
comprehensive GC-MS/MS analysis. The
evaluation utilized an Agilent make CH-
GCMSMSO02, 8890 GC System, and 7000
GC/featuring columns with dimensions of 30
m x 250p x 0.25p. Through an appropriate
interface, the GC system was linked to the MS-
D to facilitate mass spectrum detection. The
temperature was planned to rise from its
starting setting of 100°C to a final temperature
of 270° C at a pace of 10°C per minute. The
carrier gas utilized throughout the analysis was
helium [9, 10] while the solvent system
comprised Diluent-Ethanol. The entire
analytical procedure for each sample spanned
a total running time of 38 minutes.

Anti-bacterial activity

The antibacterial efficacy of Jatropha
gossypifolia leaf extract was assessed using the
disc diffusion method against clinical isolates
of Streptococcus aureus, Salmonella typhi, and
Pseudomonas aeruginosa obtained from
CBNR, Eachanari, Coimbatore. The bacterial
cultures were evenly spread on individual
Muller Hinton agar plates and allowed to dry.
Ampicillin  (10pg) antibiotic disc, were
employed for all three cultures [8]. Shortly
before the experiment, the antibiotic discs
were impregnated with plant extract at various
concentrations (50 and 100 mg/mL) and placed
on the agar surface. Ethanol was completely

removed from the extract by evaporation and a
solution of the extract was made by
introducing 0.1g of extract with DMSO to
constitute a final concentration of 100mg/mL.
Then, a part of the stock was diluted to
50mg/mL concentration. 20 pL of the 50 and
100mg/mL were impregnated separately on the
sterile discs, with 5 pL of extract being flecked
on either sides of the discs and left to dry
before the next set of 5 pL was spotted on the
discs for optimal impregnation [9]. Along with
two impregnated discs, each plate included a
positive control (standard antibiotic disc) and a
negative control (100% DMSO).
Subsequently, the plates underwent incubation,
and the resulting inhibition zones were
examined.

Anti-fungal activity

The antifungal effectiveness was
evaluated against a clinical isolate of Candida
albicans collected from CBNR, Eachanari,
Coimbatore. For the assay, fluconazole was
employed as the standard antifungal agent. The
fungal culture was evenly distributed on PDA
agar plates. Along with the positive control,
each plate featured a negative control (disc
with 100% DMSO), and two previously
impregnated discs, one immersed in the
50 mg/mL concentration of the stock solution
and the other in the 100 mg/mL concentration,
were used [10]. The plates were examined
closely to check for any resulting inhibitory
zones after incubation.

Docking studies

In our analysis, we conducted a docking
study for compounds identified through GC-
MS/MS analysis against proteins associated
with atopic dermatitis. Specifically, the
proteins involved in the disease are
Interleukin-13, Interleukin-22, and JAKI1
kinase. To acquire the 3D structures of the
compounds, we utilized the PubChem
database, while the 3D structures of the
proteins were acquired from the Protein Data
Bank. Protein preparation was done using
Discovery Studio Visualizer 3.0, and the
docking analysis was completed with PyRx,
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both of which are open-source tools for virtual
screening.

Ligand Preparation

After conducting a screening based on
Lipinski rule from the compounds screened
through GC-MS/MS  analysis [potential
compounds were selected [11]. The 3D
structures of phytol and squalene were
obtained in the SDF format from the PubChem
database.

Protein Preparation

Proteins  associated  with  atopic
dermatitis were selected based on existing
literature. The 3D structures of IL-13 (PDB ID:
3LB6), IL-22 (PDB ID: 1YKB), and JAKI
kinase (PDB ID: 6N77) were obtained from
the Protein Data Bank. The structures were
prepared using Biovia software by removing
any hydrogen atoms, heteroatoms or co-
crystallised proteins present in the complex.
Polar hydrogens were then added, and the final
structures were saved in the PDB format
following the protocol described by Mun et al.
(2022). This preparation was necessary to
reduce molecular complexity and ensure
accurate  docking, as crystallographic
structures  often lack hydrogen atom
information. The same procedure was applied
to all selected proteins prior to the docking
analysis.

Docking

The docking study was performed using
Pyrx software. For this process, the prepared
protein was incorporated into Pyrx by using
the open tool, designating the protein as the
macromolecule. The compounds were
introduced into Pyrx using Open Babel, and
preparations for docking were made.
Subsequently, energy minimization was

performed for the ligands and protein, which
will be effective during interaction. It was done
as per the Universal Force Field, where it
reduced energy to the minimum to make the
bonds strong. The compounds were converted
to the PDBQT format using the Open Babel
tool. The docking procedure commenced with
the use of Vina Wizard. Initially, we selected
the protein, followed by the choice of
compounds for screening. Further, the grid box
was adjusted to the active sites of the proteins,
where the ligands were expected to interact.
The docking parameters were then adjusted to
the default setting to ensure an effective
docking process. The docking process was
initiated [12-14]. After the docking was
completed; the interactions of each compound
were assessed by considering binding energy
(kcal/mol). For every component, the binding
pose with the lowest binding energy was
chosen. To comprehend and visualize these
interactions, Biovia Discovery Studio software
were used for the analysis of the chosen
compounds and their respective targets. This
process was replicated for all three proteins,
and the results were thoroughly discussed.

Result and discussion

GC-MS/MS Analysis

The results of the plant extract analysis
revealed the existence of a number of
compounds, which are displayed in Table 1, 2;
Fig. 1. Furthermore, the compounds were
identified based on their molecular weight and
retention time, as compared to the NIST
library. Among the list of compounds, squalene
and phytol were the prominent compounds in
our extract which has anti-inflammatory,
antimicrobial, antibacterial properties.
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Fig. 1. Chromotogram of the ethanolic leaf extract of Jatropha gossypifolia
Table 1
Constituents identified in the Jatropha gossypifolia ethanolic leaf extract
Retention Chemical | Match | Peak
No time Compound name
.. formula factor %
(in minutes)
1 4.51 N,N-Dimethylaminoethanol C4H11NO 92.2 16.25
2 5.37 Silane, diethylmethyl- C5H14Si 80.1 3.46
3 7.59 Cyclopentane, 1,1-dimethyl- C7H14 82.5 0.22
4 9.35 2,4,6-Octatrienal C8HI100 90.3 0.34
5 10.73 Propane, 1,1,3,3-tetracthoxy- C11H2404 80.3 13.23
6 12.77 Naphthalene C10HS8 98.9 3.28
7 18.49 1-(3,6,6-Trimethyl-1,6,7,7a C13H1802 87.2 0.36
tetrahydrocyclopenta[c]pyran-1-yl)ethanone
8 21.30 Dodecanoic acid C12H2402 89.5 0.19
9 20.51 Pentanoic acid, 5-hydroxy-, 2,4-di-t-butyl phenyl C19H3003 77.2 0.27
esters
10 22.74 7-Oxabicyclo[4.1.0]heptan-3-ol, 6-(3-hydroxy-1- C13H2203 88.8 0.71
butenyl)-1,5,5-trimethyl
11 23.80 Tetradecanoic acid C14H2802 94.9 0.88
12 24.65 Neophytadiene C20H38 95.3 3.12
13 25.55 Dibutyl phthalate C16H2204 95.4 1.32
14 26.06 n-Hexadecanoic acid C16H3202 96.3 7.72
15 27.07 Ethyl 9-hexadecenoate C18H3402 83 0.63
16 27.83 Phytol C20H400 96.9 21.35
17 29.22 (E)-9-Octadecenoic acid ethyl ester C20H3802 85.7 0.89
18 30.27 4,8,12,16-Tetramethylheptadecan-4-olide C21H4002 88.9 0.70
19 33.08 Hentriacontane C31H64 88.3 4.10
20 34.23 Squalene C30H50 96.9 44.79
21 34.85 1-Hexacosanol C26H540 93.9 7.71
22 36.28 1,6,10,14,18,22-Tetracosahexaen-3-ol, C30H500 84.6 242
2,6,10,15,19,23-hexamethyl-, (all-E)-(.+/-.)-
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Beginning of 7able 2

Significant compounds present in the Jatropha gossypifolia's ethanolic leaf extract

No Compound name Structure Activity
1 N,N-Dimethylaminoethanol Anti-inflammatory, Improvement
e of aging skin [15].
2 2,4,6-Octatrienoic acid Enhancer of antioxidant defence
H H H and melanogenesis in human
el melanocytes [16].
H H H
0
3 7-Oxabicyclo[4.1.0]heptan- Lon Anti-inflammatory properties [17].
3-ol, 6-(3-hydroxy-1- /
butenyl)-1,5,5-trimethyl H3c / N\
/)‘
e H3
~
\.0/
4 1,6,10,14,18,22- . . . Anti-inflammatory antiarthritic
Tetracosahexaen-3-ol, ] ' ] antimicrobial antitumor
2,6,10,15,19,23-hexamethyl- | « . .. . A \/\/t N \J\ J\ antiprotozoal
r\‘” r" (\ e ”’/\( o Chemopreventive [18].
[ [ ] [}
5 1-Hexacosanol Larvicidal and repellent property
[19].
6 Squalene Cardioprotector,Antioxidant,
. Antibacterial and Antifungal [20].
. . . - et .
7 9-Octadecenoic acid (2)- . Food additive, biocompatible
,2,3-dihydroxy propyl ester f\v\/»\/\JL\/\TAW controlled-release substance, and
J/H emulsifying agent [21].
8 Hentriacontane o ) . Antitumor, Antimicrobial, Anti-
T T inflammatory [22].
9 cis-9-Hexadecenoic acid, Wt Reduce glutamate, oxaloacetate
heptyl ester transaminase, catechol-o-methyl-
transferase inhibitor, acidifier[23].
L«/’v"v’\/‘“r\/ AVAVAW
]
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End of Table 2
Significant compounds present in the Jatropha gossypifolia's ethanolic leaf extract

n-Hexadecanoic acid

0

No Compound name Structure Activity
10 (E)-9-Octadecenoic acid B AN B M Anti-Inflammatory [24].
ethyl ester VNIV VN \(
]
11 Phytol o o a a Analgesic, anti-inflammatory,
/L A /K ~ l Antiarthritic, Antihyperalgesic [25,
P P T N 26].
12 Ethyl 9-hexadecenoate NP p A Anticancer, Anemiagenic,
NV NN “/\’ Insectifuge Antiandrogenic,
13

Dermatitigenic [27].

OH
a,//.l\//\‘\/\\/f\wﬁ\/\/’/\\/\\(nz

Anti Inflammatory [28]

Plasticizers, solvents, and perfume
fixatives [29].

3 .

OH

HIC ; ; A
10000000
3 (H (H

Antibacterial, antipyretic, anti-
inflammatory, analgesic, and
antioxidant properties [30].

14 Dibutyl phthalate
15 Neophytadiene
16 Tetradecanoic acid
17

(18,3aS,4S,58S,7aR,8R)-5-
Isopropyl-1,7a

o NN NP /\\/\‘*xm

Larvicidal and repellent activity
[31].

dimethyloctahydro-1H-1,4-
methanoinden-8-ol

Antimicrobial, antitumor and
antioxidant effects [32].

odecanoic aci ‘ ntibacterial, antioxidant and anti-
18 Dod ic acid o o NN Antib ial, antioxid d anti
NN 7" apoptotic activity [33].
0
19 1-(3,6,6-Trimethyl-1,6,7,7a X Anti-cancer activity [34].
tetrahydrocyclopenta[c]pyra .
n-1-yl)ethanone
20 Naphthalene

Anti-inflammatory, antibacterial,
antioxidant, and antifungal [35].
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Antibacterial activity

The ethanolic leaf extract of Jatropha
gossypifolia exhibited significant activity [36]
against pathogenic isolates of Streptococcus
aureus, Salmonella typhi, and Pseudomonas
aeruginosa, which were studied by the disc
diffusion method. Microbial activities were
quantitatively assessed based on the diameter
of the inhibition zone (in millimeters) as
shown in Fig. 2; Table 3. Jatropha gossypifolia
shows the higher inhibition diameter for
Pseudomonas aeruginosa of 30 mm for the
100 mg/mL concentration. Further, it shows
the inhibition activity for all 3 species were
similar in range and significant, which shows
the efficiency of the antibacterial activity.
Okoh et al. [37] demonstrated that the essential

oil from Jatropha gossypifolia exhibits weaker
bactericidal activity against Gram-negative
bacteria than Gram-positive ones. Conversely,
this study found that the ethanolic extract
exhibited significant bactericidal activity
against both Gram-positive and Gram-negative
bacteria. This result can be due to the specific
chemical composition and driving forces.
Many essential oils have a high content of
lipophilic terpenes and aromatics and therefore
may have relatively little capacity to penetrate
the outer membrane of Gram-negative
bacteria. In contrast, ethanolic extracts have a
wider range of polar components, and can
penetrate easily through the dual membrane of
Gram-negative bacteria, strengthening their
antibacterial action.

Table 3

Zone of Inhibition in antibacterial assay against Streptococcus aureus, Salmonella typhi, and
Pseudomonas aeruginosa.(in mm)

Bacteria -VE control | +VE control | 50mg/mL concentration | 100mg/mL concentration
Streptococcus aureus - 12 22 26
Salmonella typhii - 10 20 21
Pseudomonas aeruginosa - 26 29 30

A

Fig. 2. Antibacterial assay against A) Streptococcus aureus B) Salmonella typhi
C) Pseudomonas aeruginosa

Antifungal activity

The ethanolic leaf extract of Jatropha
gossypifolia leaves exhibited significant
antifungal ability against the clinical isolate of
Candida albicans. The inhibition zone was
observed as shown in Table 4; Fig. 3.
Antifungal activity of Jatropha gossypifolia
shows inhibition with diameter of 21 mm for
100mg/ml concentration, which has higher
than the positive control. Also, this assay

shows that at 50mg/ml concentration, it has
efficient inhibition of 20 mm diameter as like
the 100 mg/ml concentration. In an earlier
investigation, Félix-Silva et al. [38] observed
only mild antifungal effects from the
chloroform and hexane fractions of Jatropha
gossypifolia. In contrast, this study shows that
the ethanolic extract shows considerably
stronger activity against Candida albicans.
This difference may be due to the polarity of
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ethanol, enabling it to extract a wider range of
active phytochemicals. Compounds such as
squalene and phytol, present in our ethanolic
extract, are likely contributors to this increased
activity. These constituents are believed to
interfere with the fungal cell membranes by
disrupting lipid organization and inhibiting

ergosterol biosynthesis. Based on these
findings, ethanol appears to be a more effective
solvent for isolating antifungal agents from J.
gossypifolia than non-polar alternatives. This
underscores the importance of solvent choice
in phytochemical extraction and its impact on
biological activity.

Table 4

Zone of Inhibition in antifungal assay against Candida albicans (in mm)

Fungi -VE control

+VE control

50mg/mL concentration | 100mg/mL concentration

Candida albicans - 10

20 21

Fig. 3. Antifungal assay against Candida albicans

Docking studies

A docking study shows how ligands
interact with proteins. The Pyrx tool can screen
ligands with nine different poses of the target
protein's active site to identify better
interactions. The interactions of each
compound were assessed based on binding
energy (kcal/mol), and for every compound,
the binding pose with the lowest energy was
chosen. These energies depict the interaction
of the compounds with proteins, which
involved the protein mechanism to inhibit the
inflammatory proteins. To gain insights into
these interactions, the selected compounds and
their targets were analyzed using Biovia Studio
software, facilitating  visualization and
comprehension of the molecular interactions.
This can visualize the interaction bonds and
forces of the compounds with amino acid.
Further, it represents the biological changes of

the proteins during interaction. After docking,
we acquired the results for three different
proteins against 2 compounds which were
obtained from GC-MS/MS analysis. (Table 5)
represents the docking result for the
Interleukin-13 (3LB6) protein against squalene
and phytol. From this result, it is evident that
squalene has the least binding affinity of -6.6
kcal/mol, indicating a more potent and robust
interaction with the protein. (Fig. 4, 5) depict
the 2D diagram illustrating the interaction
between amino acids and the compound. The
phytol compound interacted with Argl08 via a
hydrogen bond, while Phel07, Argll, Ilel4
and Vall8 interacted with the ligand via an
alkyl bond. Lys and Glu interacted via van der
Waals forces. Similarly, squalene strongly
interacted with amino acids through strong
alkyl bonds.

Table 5

Docking result for the Protein Interleukin-13 (3LB6) against squalene and phytol

Ligand Pubchem ID Molecular weight (g/mol) Binding affinity(kcal/mol)
Squalene 638072 410.73 -6.6
Phytol 5280435 296.53 -4.2
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Table 6 shows the binding energy for the
Interleukin-22 (1YKB) protein against the
squalene and phytol compound. Based on this
result, we concluded that both compounds
exhibit a significant binding affinity of -5.1
kcal/mol. (Figures 6, 7) show the 2D diagram
of the interaction between amino acids and

compounds. Further investigation of the bonds
and interaction forces between different amino
acids and ligands was carried out. Squalene
strongly interacted with the amino acid's
hydrogen bonds, showing significant binding
energy, while phytol interacted with the amino
acid through van der Waals interactions.

Table 6

Docking result for the protein Interleukin-22 (1YKB) against
the compounds squalene and phytol

Ligand Pubchem ID Molecular weight(g/mol) Binding affinity(kcal/mol)
Squalene 638072 410.73 -5.2
Phytol 5280435 296.53 -5.1
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Table 7 shows the result for the JAK1
kinase protein against the compounds. The
compound squalene has the least binding
affinity of -7.1 kcal/mol which has more
potential in targeting this protein. Fig. 8, 9
show the 2D representation of the interaction
of 6N77 protein amino acid with the

compounds. The figures illustrate the bonds
and forces between the amino acid and ligands.
Phytol interacts with amino acids through van
der Waals forces and forms hydrogen bonds
with the amino acid chains. Similarly, squalene
was bound to the amino acid via alkyl bonds.

Table 7
Docking result for the JAK1 kinase protein (6N77) against the compounds
Ligand Pubchem ID Molecular weght (g/mol) Binding affinity(kcal/mol)
Squalene 638072 410.73 -7.1
Phytol 5280435 296.53 -5.3
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Conclusion. In conclusion, Jatropha
gossypifolia, renowned for its rich
phytochemical composition and historical
medicinal uses, has been subject to a
comprehensive study. Employing advanced
techniques such as GC-MS/MS and molecular
docking we uncovered the plant's diverse
bioactive compounds and explored their
potential in medicinal applications. Notably,
our research highlights the antibacterial and
antimicrobial ~ properties  of  Jatropha
gossypifolia, crucial in the face of increasing
antibiotic resistance. The study's integrative

approach, which combines traditional
knowledge with modern scientific
investigation, establishes Jatropha

gossypifolia leaves as a promising source of
novel medicinal agents. Specifically, our focus
on its potential to treat atopic dermatitis adds
depth to research into dermatological care,
offering prospects for innovative, natural
therapies. In vivo and in vitro studies are
essential for improving our understanding of
atopic dermatitis. Combining these approaches
enhances our understanding of the complex
pathophysiology and aids the development of
effective treatments. Overall, this
comprehensive study provides valuable
insights into the multifaceted medicinal
properties of Jatropha gossypifolia, paving the
way for further exploration and potential
advancements in healthcare.



OpMZLIHaﬂbHa}l cmamous

ue ! Ramesh A, et al. Exploring the medicinal potential of Jatropha ... 488
Original article
Financial support International. 2014;2014:521287. DOl:

No financial support has been provided for this
work.

Conflict of interests
The authors have no conflict of interest to
declare.

References

1. Bhagat R, Ambavade SD, Kulkarni
DK, et al. Anti-inflammatory activity of Jatropha
gossypifolia L. leaves in albino mice and Wistar
rat. Journal of Pharmacology and
Pharmacotherapeutics. 2011;70:289-292.

2. Saini V, Mishra R, Mandloi S, Yadav
N. Analysis of the phytochemical content of
Jatropha gossypifolia L. Chemical Engineering
and Processing. 2015;35:99-104.

3. Bhagat RB, Kulkarni DK. Evaluation
of phytochemical, antibacterial and antidiarrhoeal
activity of Jatropha gossypifolia L. root methanol
extract in Swiss albino mice. World Journal of
Pharmaceutical Research. 2014;3(4):566-581.

4.  Apu AS, Hossain F, Rizwan F, et al.
Study of pharmacological activities of methanol
extract of Jatropha gossypifolia fruits. Journal of
Basic and Clinical Pharmacy. 2012;4(1):20-24.
DOI: https://doi.org/10.4103/0976-0105.109404

5.  Meledathu S, Naidu MP, Brunner PM,
et al. Update on atopic dermatitis. Journal of
Allergy and Clinical Immunology.
2025;155(4):1124-1132. DOI:
https://doi.org/10.1016/j.jaci.2025.01.013

6. Furue M, Chiba T, Tsuji G, etal. Atopic
dermatitis: immune deviation, barrier dysfunction,
IgE autoreactivity and new therapies. Allergology
International. 2017;66(3):398-403. DOI:
https://doi.org/10.1016/j.alit.2016.12.002

7. Bindu TK, Udayan PS. GC-MS
analysis of bioactive compounds in methanolic
extract of tubers of Pueraria tuberosa (Roxb. ex
Willd.) DC. International Journal of Environment,
Agriculture and Biotechnology. 2018;3(4):1493-
1498. DOI: http://dx.doi.org/10.22161/ijeab/3.4.47

8. Bhalodia NR, Shukla VJ. Antibacterial
and antifungal activities from leaf extracts of
Cassia fistula L. Journal of Advanced
Pharmaceutical Technology and Research.
2011;2(2):104-109. DOI:
https://doi.org/10.4103/2231-4040.82956

9. Razmavar S, Abdulla MA, Ismail SB,
et al. Antibacterial activity of leaf extracts of
Baeckea frutescens against methicillin-resistant
Staphylococcus aureus. BioMed  Research

https://doi.org/10.1155/2014/521287

10. Prabha S, Kumar J. Gas
chromatographic and mass spectroscopic (GC-MS)
analysis of rhizome of Acorus calamus Linn. for
identification of potent antimicrobial bio-active
compounds. Journal of Scientific Research.
2021;13(1):263-273. DOI:
https://doi.org/10.3329/jsr.v13i1.48452

11. Jayakumar PR, Kumar SS, Rangaraj
PR, et al. Exploring the therapeutic potential of
cinnamon and clove essential oils for mitigating
foodborne diseases: bioactivity and molecular
interactions. Food Science and Applied
Biotechnology. 2024;7(1):122. DOI:
https://doi.org/10.30721/fsab2024.v7.i11.318

12. Mun CS, Hui LY, Sing LC, et al. Multi-
targeted molecular docking and pharmacokinetics
of coumarins targeting COVID-19 proteins. Saudi
Journal of Biological Sciences.
2022;29(12):103458. DOI:
https://doi.org/10.1016/j.sjbs.2022.103458

13. Furue M, Chiba T, Tsuji G, et al. Atopic
dermatitis: immune deviation, barrier dysfunction,
IgE autoreactivity and new therapies. Allergology
International. 2017;66(3):398-403. DOl:
https://doi.org/10.1016/j.alit.2016.12.002

14. Kondapuram SK, Sarvagalla S, Coumar
MS, et al. Docking-based virtual screening using
PyRx: autophagy target Vps34. In: Coumar MS,
editor. Molecular Docking for Computer-Aided
Drug Design. 2021;463-477. DOI:
https://doi.org/10.1016/B978-0-12-822312-
3.00019-9

15. Grossman R. The Role of
Dimethylaminoethanol in Cosmetic Dermatology.
American Journal of Clinical Dermatology.
2005;6:39-47. https://doi.org/10.2165/00128071-
200506010-00005

16. Flori E, Mastrofrancesco A, Kovacs D,
et al. The activation of PPARy by 2,4,6-
octatrienoic acid protects human Kkeratinocytes
from UVR-induced damages. Scientific Reports.
2017;7:9241. DOI:
https://doi.org/10.1038/s41598-017-09578-3

17. Sanjeewa KKA, Kim HS, Lee HG, etal.
B-lonone from Sargassum horneri protects lung
cells. Applied Sciences. 2021;11(22):10929. DOI:
https://doi.org/10.3390/app112210929

18. Jenecius A, Uthayakumari F, Mohan
VR, et al. GC-MS determination of bioactive
components of Sauropus bacciformis Blume
(Euphorbiaceae). Journal of Current Chemical and
Pharmaceutical Sciences. 2012;2(4):347-358.


https://doi.org/10.4103/0976-0105.109404
https://doi.org/10.1016/j.jaci.2025.01.013
https://doi.org/10.1016/j.alit.2016.12.002
http://dx.doi.org/10.22161/ijeab/3.4.47
https://doi.org/10.4103/2231-4040.82956
https://doi.org/10.1155/2014/521287
https://doi.org/10.3329/jsr.v13i1.48452
https://doi.org/10.1016/j.sjbs.2022.103458
https://doi.org/10.1016/B978-0-12-822312-3.00019-9
https://doi.org/10.1016/B978-0-12-822312-3.00019-9
https://doi.org/10.1038/s41598-017-09578-3

OpMZLIHaﬂbHa}l cmamaos
Original article

HayuHble pe3ys1ibmambl 6uomMeduyuHcKux uccaedoganutl. 2025:11(3):476-490
Research Results in Biomedicine. 2025:11(3):476-490

489

19. Gade S, Rajamanikyam M, Vadlapudi
V, et al. Acetylcholinesterase inhibitory activity of
stigmasterol & hexacosanol is responsible for
larvicidal and repellent properties of Chromolaena
odorata. Biochimica et Biophysica Acta - General
Subjects. 2017;1861(3):541-550. DOI:
https://doi.org/10.1016/j.bbagen.2016.11.044

20. Lozano-Grande MA, Gorinstein S,
Espitia-Rangel E, et al. Plant sources, extraction
methods, and uses of squalene. International
Journal of Agronomy. 2018;2018:1-13. DOI:
https://doi.org/10.1155/2018/1829160

21. Lim DG, Jeong WW, Kim NA, et al.
Effect of the glyceryl monooleate-based lyotropic
phases on skin permeation using in vitro diffusion
and skin imaging. Asian Journal of Pharmaceutical
Sciences. 2014;9(6):324-329. DOI:
https://doi.org/10.1016/j.ajps.2014.06.008

22. Khajuria V, Gupta S, Sharma N, et al.
Anti-inflammatory potential of hentriacontane in
LPS stimulated RAW 264.7 cells and mice model.
Biomedicine and Pharmacotherapy. 2017;92:175-
186. DOI:
https://doi.org/10.1016/j.biopha.2017.05.063

23. Owolabi OO, James DB, Sani I, et al.
Phytochemical analysis, antioxidant and anti-
inflammatory potential of Feretia apodanthera
root bark extracts. BMC Complementary and
Alternative  Medicine.  2018;18:12.  DOI:
https://doi.org/10.1186/s12906-017-2070-z

24. Xie C, Wang S, Cao M, et al. (E)-9-
Octadecenoic Acid Ethyl Ester Derived from Lotus
Seedpod Ameliorates Inflammatory Responses by
Regulating MAPKs and NF-«xB Signalling
Pathways in LPS-Induced RAW264.7
Macrophages. Evidence-Based Complementary
and Alternative Medicine. 2022;2022:6731360.
DOI: https://doi.org/10.1155/2022/6731360

25. Bindu TK, Udayan PS. GC-MS
analysis of Pueraria tuberosa. International
Journal of Environment, Agriculture and
Biotechnology.  2018;3(4):1493-1498.  DOI:
https://doi.org/10.22161/ijeab/3.4.47

26. Carvalho AMS, Heimfarth L, Pereira
EWM, et al. Phytol, a chlorophyll component,
produces antihyperalgesic, anti-inflammatory, and
antiarthritic effects: Possible NFkB pathway
involvement and reduced levels of the
proinflammatory cytokines TNF-a and IL-6.
Journal of Natural Products. 2020;83(4):1107-
1117. DOI:
https://doi.org/10.1021/acs.jnatprod.9b01116

27. Adegoke AS, Jerry OV, Ademola OG.
GC-MS analysis of phytochemical constituents in

methanol extract of wood bark from Durio
zibethinus Murr. International Journal of Medicinal
Plants and Natural Products. 2019;5(3):1-11. DOI:
http://dx.doi.org/10.20431/2454-7999.0503001

28. Aparna V, Dileep KV, Mandal PK, et
al. Anti-inflammatory property of n-hexadecanoic
acid. Chemical Biology and Drug Design.
2012;80(3):434-439. DOI:
https://doi.org/10.1111/j.1747-0285.2012.01418.x

29. Brandt K. Final report on the safety
assessment of dibutyl phthalate, dimethyl
phthalate, and diethyl phthalate. Journal of the
American College of Toxicology. 1985;4:267-303.

30. Swamy MK, Arumugam G, Kaur R, et
al. GC-MS based metabolite profiling, antioxidant
and antimicrobial properties of different solvent
extracts of Malaysian Plectranthus amboinicus
leaves. Evidence-based Complementary and
Alternative Medicine. 2017;2017:1517683. DOI:
https://doi.org/10.1155/2017/1517683

31. Sivakumar R, Jebanesan A,
Govindarajan M, et al. Larvicidal and repellent
activity of tetradecanoic acid against Aedes aegypti
(Linn.)) and Culex quinguefasciatus (Say.)
(Diptera: Culicidae). Asian Pacific Journal of
Tropical Medicine. 2011;4(9):706-710. DOI:
https://doi.org/10.1016/S1995-7645(11)60178-8

32. De G, Santiago C, De D, et al
Pharmacological applications of farnesol: a patent
review. Expert Opinion on Medicinal Patents.
2020;30(3):227-234. DOI:
https://doi.org/10.1080/13543776.2020.1718653

33. Zaveri M. Bioactivity of Dodecanoic
Acid Extracted from Geitlerinema sp. TRV57.
Indian Journal of Pharmaceutical Education and
Research. 2021;55(1):224. DOI:
https://doi.org/10.5530/ijper.55.1.25

34. Dhanalakshmi E, Rajesh P, Arunkumar
K, et al. Synthesis, GCMS, spectroscopic,
electronic properties, chemical reactivity, RDG,
topology and biological assessment of 1-(3, 6, 6-
trimethyl-1, 6, 7, 7a-tetrahydrocyclopenta [c]
pyran-1-yl) ethanone. Chemical Physics Impact.
2023;7:100385. DOI:
https://doi.org/10.1016/j.chphi.2023.100385

35. Luo L, Jia JJ, Zhong Q, et al. Synthesis
and anticancer activity evaluation of naphthalene-
substituted triazole spirodienones. European
Journal of Medicinal Chemistry.
2021;213:1130309. DOI:
https://doi.org/10.1016/j.ejmech.2020.113039

36. Fatokun O, Liberty O, Esievo K, et al.
Phytochemistry, ethnomedicine and pharmacology
of Jatropha gossypiifolia L.: a review. Archives of


https://doi.org/10.1016/j.bbagen.2016.11.044
https://doi.org/10.1155/2018/1829160
https://doi.org/10.1016/j.ajps.2014.06.008
https://doi.org/10.1016/j.biopha.2017.05.063
https://doi.org/10.1186/s12906-017-2070-z
https://doi.org/10.1155/2022/6731360
https://doi.org/10.22161/ijeab/3.4.47
https://doi.org/10.1111/j.1747-0285.2012.01418.x
https://doi.org/10.1155/2017/1517683
https://doi.org/10.1016/S1995-7645(11)60178-8
https://doi.org/10.5530/ijper.55.1.25
https://doi.org/10.1016/j.chphi.2023.100385
https://doi.org/10.1016/j.ejmech.2020.113039

Opuzunaﬂbua}z cmamao
Original article

Ramesh A, et al. Exploring the medicinal potential of Jatropha ... 490

Current Research International. 2016;5:1-21. DOI:
https://doi.org/10.9734/ACRI/2016/28793

37. Okoh SO, Iweriebor BC, Nwodo UU, et
al. Antibacterial and Antioxidant Properties of the
Leaves and Stem Essential Oils of Jatropha
gossypifolia L. BioMed Research International.
2016;12:9392716. DOI:
http://doi.org/10.115/2016/9392716

38. Félix-Silva J, Giordani RB, Da Silva-Jr
AA, et al. Jatropha gossypiifolia L.
(Euphorbiaceae): a review of traditional uses,
phytochemistry, pharmacology, and toxicology.
Evidence-Based Complementary and Alternative
Medicine. 2014;2014:369204. DOI:
https://doi.org/10.1155/2014/369204

Received 20 February 2024
Revised 27 March 2024
Accepted 29 July 2024

Information about the authors

Aparna Ramesh, Student, Karpagam Academy of
Higher Education, Coimbatore, India, E-mail:
aparnaaparnab36@gmail.com, ORCID:
https://orcid.org/0009-0003-5254-0332.
Sasidharan S. Kumar, Assistant Professor at the
Department of Food Technology, JCT College Of

Engineering and Technology, Coimbatore, India,
E-mail: satheesh88in@gmail.com, ORCID:
https://orcid.org/0009-0000-3256-0764.
Nikashini, Student, Karpagam Academy of
Higher Education, Coimbatore, India, E-mail:
nikashini286@gmail.com, ORCID:
https://orcid.org/0009-0003-3312-1351.

R Krishnan, Assistant Professor at the PG and
Research Department of Microbiology, St.
Joseph’s College of Arts and Science, Cuddalore-
1, India, E-mail: Krishnan@sjctnc.edu.in, ORCID:
https://orcid.org/0000-0001-5198-030X.
Gokulkrishnan, Student, Karpagam Academy of
Higher Education, Coimbatore, India, E-mail:
gokulkrishnanavs@gmail.com, ORCID:
https://orcid.org/0000-0002-0080-3263.

Alish K. Victoriya, Student, Karpagam Academy
of Higher Education, Coimbatore, India, E-mail:
alishvictoriya@gmail.com, ORCID:
https://orcid.org/0009-0009-4951-353X.
Venkatesa P. Sundramurthy, PhD, Associate
Professor at the Department of Biotechnology;
Associate Professor at the Centre for Natural
Products and Functional Foods, Karpagam
Academy of Higher Education, Coimbatore, India,
E-mail: venkatchemdata@gmail.com, ORCID:
https://orcid.org/0000-0003-1101-6051.


https://doi.org/10.9734/ACRI/2016/28793
http://doi.org/10.115/2016/9392716
https://doi.org/10.1155/2014/369204

