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Introduction
Over the past few years, there has been a growing 
fascination with natural antioxidants drawn from 
botanical sources owing to their potential health benefits 
and reduced adverse effects in contrast to synthetic 
antioxidants.[1] Among these natural sources, Cayratia 
trifolia, a member of the Vitaceae family, has gained 
attention for its rich repertoire of bioactive compounds, 
including polyphenols, flavonoids, and terpenoids, which 
are known to possess antioxidant properties.[2] Linolenyl 
alcohol, a compound isolated from C. trifolia, has emerged 
as a promising candidate for further exploration due to its 
structural features and potential antioxidant activity.[3]

T he esc a lat ing preva lence of ox idat ive s t ress-
related diseases, including cardiovascular disorders, 
neurodegenerative diseases, and cancer, has spurred 
intense research into identifying novel antioxidant 
compounds capable of neutralizing harmful free radicals 

Article history:
Received: 25 April, 2024
Revised: 18 May, 2024
Accepted: 23 May, 2024
Published: 30 July, 2024
Keywords: 
Cayratia trifolia, Linolenyl 
alcohol, Antioxidant activity, 
In-vitro analysis.
DOI:
10.25004/IJPSDR.2024.160406

Cayratia trifolia, a plant rich in bioactive compounds, has been known for its diverse pharmacological 
properties, including antioxidant activity. In this study, we focus on linolenyl alcohol, a compound isolated 
from C. trifolia, and investigate its antioxidant potential through in-vitro analysis. Linolenyl alcohol was 
extracted from C. trifolia leaves using standard extraction techniques and characterized using spectroscopic 
methods. The antioxidant activity of linolenyl alcohol was evaluated using well-established antioxidant 
assays. The results explored the significant antioxidant activity of linolenyl alcohol, with dose-dependent 
scavenging of free radicals observed in all assays. Overall, our findings highlight the antioxidant potential 
of linolenic alcohol from C. trifolia, suggesting its utility as a natural antioxidant agent in pharmaceutical 
and nutraceutical applications. Further investigations are warranted to explore its therapeutic benefits 
and potential clinical applications.
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and mitigating oxidative damage.[4] Oxidative stress 
happens due to an imbalance between the generation of 
reactive oxygen species (ROS) and the body’s antioxidant 
mechanisms, leading to damage at the cellular level, 
inflammation, and, ultimately, disease progression. The 
crucial function of antioxidants in preserving redox 
stability involves scavenging ROS and shielding against 
oxidative damage to biomolecules such as lipids, proteins, 
and DNA.[5]

Natural antioxidants derived from plants of fer a 
sustainable and eco-friendly alternative to synthetic 
antioxidants commonly used in food, pharmaceutical, 
and cosmetic industries. These phytochemicals possess 
diverse chemical structures and mechanisms of action, 
making them attractive candidates for the development 
of antioxidant-based therapeutics and functional foods.[6] 
C. trifolia, commonly known as bush grape or fox grape, is 
a climbing vine found in tropical and subtropical regions, 
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particularly in Asia and Australia.[7] Traditionally, various 
parts of the C. trifolia plant, including leaves, stems, and 
fruits, have been employed for their therapeutic benefits, 
which encompass anti-inflammatory, antimicrobial, and 
antioxidant effects.[8]

Linolenyl alcohol, a naturally occurring unsaturated 
alcohol found in C. trifolia, has drawn attention due 
to its potential antioxidant activity. However, despite 
its structural similarity to other known antioxidants, 
such as vitamin E and f lavonoids, the antioxidant 
potential of linolenyl alcohol remains largely unexplored. 
Understanding the antioxidant properties of linolenyl 
alcohol could provide valuable insights into its mechanism 
of action and therapeutic potential in combating oxidative 
stress-related diseases.[9]

The current study seeks to explore the antioxidant 
capabilities of linolenyl alcohol isolated from C. trifolia 
extract through comprehensive in-vitro analysis. We 
hypothesize that linolenyl alcohol exhibits notable 
antioxidant efficacy demonstrated by its capacity to 
neutralize free radicals and prevent oxidative harm in 
various biochemical assays. To test this hypothesis, we 
employed a series of well-established antioxidant assays 
to evaluate the antioxidant capacity of linolenyl alcohol. 
Additionally, molecular docking studies were conducted 
to elucidate the potential mechanisms underlying the 
antioxidant action of linolenyl alcohol at the molecular 
level.
The outcomes of this investigation hold significant 
inferences in t he contex t of developing nat ural 
antioxidant-based therapeutics and functional foods 
aimed at combating oxidative stress-related disorders. By 
elucidating the antioxidant potential of linolenyl alcohol 
from C. trifolia, this research adds to the expanding body 
of evidence endorsing the therapeutic efficacy of natural 
antioxidants in promoting human health and well-being. 
Moreover, the identification of linolenyl alcohol as a potent 
antioxidant compound may inspire further investigations 
into its pharmacological properties, including its efficacy 
in preclinical and clinical settings.

Materials And Methods

Isolation of Linolenyl Alcohol
In our previous studies, the natural bioactive compound 
linolenyl alcohol was extracted from C. trifolia using 
established extraction techniques. This purified linolenyl 
alcohol was utilized for subsequent in-vitro antioxidant 
assays.[10]

DPPH (2,2-diphenyl-1-picrylhydrazyl) Scavenging 
Activity
The DPPH scavenging activity of linolenyl alcohol was 
determined as per Blois’s method (1958). A solution 
of 100 μM DPPH in ethanol was blended with varying 

concentrations (3.12–100 μg/mL) of Cmd-1 and incubated 
at ambient temperature for a duration of 30 minutes. 
Subsequently, the reduction measured in absorbance 
at 517 nm relative to an ethanol blank was gauged. 
Percentage reduction of the DPPH radical, indicative of 
Cmd-1,s scavenging capacity, was computed. Each assay 
was carried out in triplicate.[11]

Nitric Oxide (NO) Scavenging Activity
Assessment of nitric oxide scavenging potential followed 
Garratt’s protocol (1964). Sodium nitroprusside (SNP) 
served to generate nitric oxide, and the reaction mixture, 
comprising SNP, phosphate buffer, and various Cmd-1 
concentrations, was incubated at ambient temperature. 
Post-incubation, the absorbance of the result ing 
chromophore was assessed at 540 nm. Triplicate analyses 
were performed for each test.[12]

Hydroxyl Radical Scavenging Potential
Evaluation of the hydroxyl radical scavenging potential 
of Cmd-1 was conducted per the method proposed by 
Elizabeth and Rao (1990), with minor adaptations. A 
reaction mixture containing 2-deoxy-2-ribose, KH2PO4-
KOH buffer, FeCl3, EDTA, H2O2, ascorbic acid, and varying 
Cmd-1 concentrations was incubated at 37°C. Following 
incubation, the absorbance was measured at 532 nm 
using an appropriate blank. Reduced absorbance signified 
the hydroxyl scavenging activity of Cmd-1. Each trial was 
performed in triplicate.[13]

Reducing Power Assay
Cmd-1’s reducing power was determined following 
Oyaizu’s technique (1986). Different Cmd-1 concentrations 
were mixed with phosphate buffer and potassium 
hexacyanoferrate and incubated at 50°C. Subsequent 
measurement of absorbance at 700 nm served as the gauge 
for measuring reducing power, with higher absorbance 
indicating greater potential. Triplicate analyses were 
conducted for each assay.[14]

FRAP Reducing Assay
The FRAP assay, per Chakraborthy et al.’s recommendation 
(2010), was employed. A FRAP reagent comprising TPTZ, 
HCl, FeCl3, and acetate buffer was mixed with varied 
Cmd-1 concentrations. After incubation, absorbance at 
595 nm was measured, with the formation of a blue 
complex indicating a reduction of ferric ions to ferrous 
ions. All analyses were performed in triplicate.[15]

These assays collectively shed light on the antioxidant 
potential of linolenyl alcohol from C. trifolia, providing 
valuable insights for its potential applications in 
pharmacological and nutraceutical industries.

Results And Discussion 
The investigation into the antioxidant potential of 
linolenyl alcohol (Cmd-1) extracted from C. trifolia revealed 
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promising results across a spectrum of in-vitro assays. 
Through comprehensive analyses, we gained insights into 
the efficacy of Cmd-1 as a natural antioxidant compound.
In the DPPH scavenging activity assay, Cmd-1 displayed 
(Fig. 1) notable efficacy with IC50 values of 19.84 ± 
0.23 µg/mL, comparable to the standard (09.56 ± 
0.14 µg/mL). A dose-dependent reduction in absorbance 
at 517 nm was observed, indicating Cmd-1’s ability to 
scavenge DPPH radicals. The percentage reduction of 
DPPH radicals increased with rising concentrations 
of Cmd-1. These results highlight Cmd-1’s robust free 
radical scavenging capacity, suggesting its potential in 
counteracting oxidative stress-induced damage.[16]

In the nitric oxide scavenging activity assay, Cmd-1 
exhibited (Fig . 2) a not able IC50 value (28.63 ± 
0.16 µg/mL), demonstrating significant efficacy when 
compared to the standard (22.57 ± 0.08 µg/mL). Cmd-1 
exhibited significant scavenging activity against nitric 
oxide radicals induced by sodium nitroprusside. The 
decrease in absorbance at 540 nm indicated Cmd-1’s 

inhibitory effect on nitric oxide production, suggesting 
its potential therapeutic application in conditions linked 
to oxidative stress.[17]

The hydroxyl radical scavenging activity assay provided 
additional insights into the antioxidant capabilities of 
Cmd-1 (Fig. 3), demonstrating dose-dependent scavenging 
of hydroxyl radicals. In this study, Cmd-1 demonstrated 
a noteworthy IC50 value of 20.37 ± 0.13 μg/mL, whereas 
the reference compound exhibited an IC50 value of 14.54 
± 0.06 µg/mL. The reduction in absorbance at 532 nm 
indicated Cmd-1’s capability to efficiently counteract 
hydroxyl radicals, consequently shielding biomolecules 
from oxidative harm. This underscores the potential 
therapeutic application of Cmd-1 in combating oxidative 
stress-related conditions and highlights its efficacy as a 
natural antioxidant agent.[18]

Additionally, the reducing power assay revealed the 
remarkable reducing capability of Cmd-1, as evidenced 
by the increasing absorbance at 700 nm with rising 
concent rat ions of Cmd-1.  At a concent rat ion of 
100 μg/mL, the Cmd-1 exhibited the highest absorbance 
values at 0.84 ± 0.01, while the reference drug showed 
absorbance values of 0.86 ± 0.03, as depicted in 
Fig. 4. This capacity to donate electrons and reduce ferric 
ions underscores Cmd-1’s antioxidant effects, further 
supporting its potential therapeutic utility in combating 
oxidative stress-related conditions. These results highlight 
the promising role of Cmd-1 as a natural antioxidant agent 
and suggest its potential applications in preventive and 
therapeutic interventions against oxidative damage.[19]

Fig. 3: Hydroxyl radical scavenging activity assay

Fig. 1: DPPH scavenging activity assay

Fig. 2: Nitric oxide scavenging activity assay

Figure 4: Reducing power assay

Figure 5: FRAB assay
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Finwally, the FR AP assay affirmed the antioxidant 
potential of Cmd-1 by demonstrating its capability to 
reduce ferric ions to ferrous ions, as indicated by the 
increased absorbance at 595 nm. Cmd-1 displayed the 
maximum absorbance of 0.81 ± 0.01, whereas ascorbic 
acid demonstrated 0.85 ± 0.03 at a concentration of 
100 μg/mL, as illustrated in Fig. 5. These results are 
consistent with the findings of other assays, collectively 
reaffirming the potent antioxidant activity of Cmd-1. This 
underscores the efficacy of Cmd-1 as a natural antioxidant 
compound and supports its possible applications in 
battling oxidative stress-related disorders. The alignment 
of results across different assays underscores the 
trustworthiness of the results and further highlights 
the promising therapeutic potential of Cmd-1 in oxidative 
stress management.[20]

The findings of this study underscore the substantial 
antioxidant potential of linolenyl alcohol extracted 
from C. trifolia. Cmd-1 demonstrated robust free radical 
scavenging activity, inhibition of nitric oxide production, 
and effective reduction of ferric ions, indicative of 
its promising therapeutic applications in combating 
oxidative stress-related diseases. Further elucidation of 
the underlying mechanisms of Cmd-1’s antioxidant action 
and exploration of its potential pharmacological and 
nutraceutical applications are warranted, paving the way 
for the development of novel antioxidant-based therapies.

Conclusion
In conclusion, this study highlights the remarkable 
antioxidant potential of linolenyl alcohol (Cmd-1) from 
C. trifolia. Through a range of assays, Cmd-1 exhibited 
strong scavenging abilities against various free radicals 
and effectively inhibited nitric oxide production. Its 
potent reducing power further underscores its antioxidant 
efficacy. These findings suggest Cmd-1 is a promising 
natural antioxidant for mitigating oxidative stress-
related damage and preventing associated diseases. Its 
potential applications in pharmacology and nutraceutical 
industries are evident, though additional investigation 
is warranted to elucidate its mechanisms and confirm 
safety. This study adds to the increasing body of evidence 
supporting the therapeutic utility of natural antioxidants, 
with Cmd-1 showing promise for preventive healthcare 
and therapeutic interventions against oxidative stress-
related disorders.

Acknowledgment 
The authors express their gratitude to the Research 
and Development (R&D) team at Annai College of Arts 
and Science, Kovilacheri, Tamil Nadu, India, for carrying 
out this work and also express our deep thanks to the 
management for facilities and encouragement to complete 
this research work fine fulfillment.  

References
1.	 Ramasubburayan R, Sumathi S, Magi Bercy D, Immanuel G, 

Palavesam A. Antimicrobial, antioxidant and anticancer activities of 
mangrove associated bacterium Bacillus subtilis subsp. subtilis RG. 
Biocatalysis and Agricultural Biotechnology. 2015; 4(2): 158-165. 
Available from: doi.org/10.1016/j.bcab.2015.01.004

2.	 Perumal PC, Sowmya S, Velmurugan D, Sivaraman T, Gopalakrishnan 
VK. Assessment of dual inhibitory activity of epifriedelanol isolated 
from Cayratia trifolia against ovarian cancer. Bangladesh Journal 
of Pharmacology. 2016; 11(2): 545-551. Available from: doi.
org/10.3329/bjp.v11i2.24933

3.	 Perumal PC, Sowmya S, Pratibha P, Vidya B, Anusooriya P, Starlin T, 
Vasanth R, Sharmila DJS, Gopalakrishnan VK. Identification of novel 
PPARγ agonist from GC-MS analysis of ethanolic extract of Cayratia 
trifolia (L.): a computational molecular simulation studies. Journal 
of Applied Pharmaceutical Science. 2014; 4(9): 6-11. Available from: 
doi.org/10.7324/JAPS.2014.40902

4.	 Pei J, Yan Y, Jayaraman S, Rajagopal P, Natarajan PM, Umapathy 
VR, Gopathy S, Roy JR, Sadagopan CS, Thalamati D, Palanisamy 
CP, Mironescu M. A review on advancements in the application 
of starch-based nanomaterials in biomedicine: Precision drug 
delivery and cancer therapy. International Journal of Biological 
Macromolecules. 2024; 265: 130746. Available from: doi .
org/10.1016/j.ijbiomac.2024.130746

5.	 Alugoju P, Palanisamy CP, Anthikapalli NVA, Jayaraman S, 
Prasanskulab A, Chuchawankul S, Dyavaiah M, Tencomnao T. 
Exploring the anti-aging potential of natural products and plant 
extracts in budding yeast Saccharomyces cerevisiae: A review. 
F1000Research. 2023; 12: 1265. Available from: doi.org/10.12688/
f1000research.141669.1

6.	 Lavanya M, Krishnamoorthy R, Alshuniaber MA, Manoharadas 
S, Palanisamy CP, Veeraraghavan VP, Jayaraman S, Rajagopal 
P, Padmini R. Formulation, characterization and evaluation of 
gelatin-syringic acid/zinc oxide nanocomposite for its effective 
anticancer, antioxidant and anti-inflammatory activities. Journal 
of King Saud University-Science. 2023; 35: 102909. Available from: 
doi.org/10.1016/j.jksus.2023.102909

7.	 Sundaram S, Palanisamy CP, Subban R, Palanirajan A, Piramanayagam 
S, Eswaran M, Krishna CK, Kanniappan VG. 1-Pentacosanol Isolated 
from Stem Ethanolic Extract of Cayratia trifolia (L.) is A Potential 
Target for Prostate Cancer-In silico Approach. Jordan Journal of 
Biological Sciences. 2021; 14 (2): 359-365. Available from: doi.
org/10.54319/jjbs/140223  

8.	 Palanisamy CP, Pethanan S, Vincent GG, Murugesan K, Ramachandran 
A, Sivanandam R, Panagal M. Chemotherapeutic potential of Cayratia 
trifolia L nhexane extract on A2780 cells. Bioinformation. 2021; 
17(8): 710-714. Available from: doi.org/10.6026/97320630017710

9.	 Bhuvaneswari M, Palanisamy CP, Mani P. Antioxidant, antimicrobial 
and cytotoxicity potential of n-hexane extract of Cayratia trifolia 
L. Bioinformation. 2021; 17(3): 452-459. Available from: doi.
org/10.6026/97320630017452

10.	Meganathan B, Panagal M. Starch-based electrospun nanofibrous 
scaffold incorporated with bioactive compound from cayratia 
trifolia promotes wound healing by activating VEGF and PDGF 
signaling pathways. Applied Biological Research. 2023, 25(4): 437-
446. Available from: doi.org/10.5958/0974-4517.2023.00049.6

11.	Nandakumar N, Jayaprakash R , Rengarajan T, Ramesh V, 
Balasubramanian MP. Hesperidin, a natural citrus flavonoglycoside, 
normalizes lipid peroxidation and membrane bound marker 
enzymes in 7, 12-Dimethylbenz (a) anthracene induced experimental 
breast cancer rats. Biomedicine & Preventive Nutrition. 2011; 1(4): 
255-262. Available from: doi.org/10.1016/j.bionut.2011.06.004

12.	Pham HNT, Sakoff JA, Vuong Q Van, Bowyer MC, Scarlett CJ. 
Screening phytochemical content, antioxidant, antimicrobial and 
cytotoxic activities of Catharanthus roseus (L.) G. Don stem extract 
and its fractions. Biocatalysis and Agricultural Biotechnology. 2018; 
16: 405-411. Available from: doi.org/10.1016/j.bcab.2018.09.005



Bhuvaneswari Meganathan and Mani Panagal

Int. J. Pharm. Sci. Drug Res., July - August, 2024, Vol 16, Issue 4, 592-596596

HOW TO CITE THIS ARTICLE: Meganathan B, Panagal M. In-vitro Antioxidant Potential of Linolenyl Alcohol Isolated from Cayratia trifolia L. Int. J. 
Pharm. Sci. Drug Res. 2024;16(4):592-596. DOI: 10.25004/IJPSDR.2023.160406

13.	Elizabeth K, Rao MNA. Oxygen radical scavenging activity of 
curcumin. International Journal of Pharmaceutics. 1990; 58(3): 
237-240. Available from: doi.org/10.1016/0378-5173(90)90201-E

14.	Oyaizu M. Studies on products of browning reaction. Antioxidative 
activities of products of browning reaction prepared from 
glucosamine. The Japanese Journal of Nutrition and Dietetics. 
1986; 44(6): 307-315. Avai lable f rom: doi .org/10. 5264/
eiyogakuzashi.44.307

15.	Chakraborthy GS, Ghorpade PM. Free radical scavenging activity of 
Abutilon indicum (Linn) sweet stem extracts. International Journal 
of ChemTech Research. 2010; 2(1): 526-531. Available from: doi.
org/10.54319/ijctr/140672

16.	Palanisamy CP, Kanakasabapathy D, Ashafa AOT. In vitro antioxidant 
potential of Euclea crispa (Thunb.) leaf extracts. Pharmacognosy 
Research. 2018; 10(3): 296-300. Available from: doi.org/10.4103/
pr.pr_123_17

17.	Esmaeili A, Khakpoor M. Biological activities and chemical 
composition of solvent extracts of Stoechospermum marginatum (C. 

Agardh). Acta biochimica Polonica. 2012; 59(4): 581-585. Available 
from: doi.org/10.1016/j.fct.2009.04.043

18.	Ranković BR, Kosanić MM, Stanojković TP. Antioxidant, antimicrobial 
and anticancer activity of the lichens Cladonia furcata, Lecanora atra 
and Lecanora muralis. BMC Complementary Medicine and Therapies. 
2011; 11: 9. Available from: doi.org/10.1186/1472-6882-11-97

19.	Gopalakrishnan V, Perumal P, Sowmya S, Pratibha P, Vidya B, 
Anusooriya P, Starlin T, Ravi S, Gopalakrishnan VK. Isolation, 
structural characterization and in silico drug-like properties 
prediction of a natural compound from the ethanolic extract of 
Cayratia trifolia (L.). Pharmacognosy Research. 2015; 7(1): 121-125. 
Available from: doi.org/10.4103/0974-8490.147226

20.	Palanisamy CP, Poompradub S, Sansanaphongpricha K, Jayaraman 
S, Subramani K, Sonsudin F. Biosynthesis of silver nanoparticles 
(AgNPs) using ethanolic extract of Nigella sativa (L.) seeds promotes 
wound healing via PDGF and VEGF signalling pathways activation. 
Biocatalysis and Agricultural Biotechnology. 2023; 54: 102970. 
Available from: doi.org/10.1016/j.bcab.2023.102970


	_Hlk162811343

