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In-Vitro Assessment of Free Radical Scavenging Potential
of Selected Stem Extracts of Cissus quadrangularis Using
Different Solvents
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The utilization of Cissus quadrangularis and other medicinal plants in traditional and modern medicine holds promise for the
prevention and management of oxidative stress-related maladies. The aim of present work was to assess the free radical scavenging
potential of the selected bioactive component of stem extract using different solvent (aqueous, methanol, dichloromethane, acetone
and chloroform) of the plant Cissus quadrangularis. Antioxidant activity of the selected phytochemical of stem extract of the plant
Cissus quadrangularis were done by Ferric reducing antioxidant power assay, DPPH antioxidant power assay and hydroxyl radical
scavenging activity. The analysis of ferric reducing antioxidant power assay indicate that all tested solvent extract have good
antioxidant potential as compare to ascorbic acid which was taken as reference. Acetone extract expressed maximum antioxidant
potential with EC50 value 0.17 and chloroform extract expressed minimum antioxidant potential with EC50 value 0.35. The order of
ferric reducing antioxidant potential among the tested solvent are as s follow: Acetone > Dichloromethane > Methanol > Aqueous >
Chloroform. The results of the present study showed that all the extracts exhibited potent antioxidant activity. The analysis of DPPH
antioxidant power assay, HRS antioxidant power assay and Ferric reducing antioxidant power assay indicate that all tested solvent
extracts have good antioxidant potential and among the five extracts methanolic, dichloromethane, and acetone extract respectively

exhibited higher potency of free radical scavenging activity.

ANTIOXIDANT, CISSUS QUADRANGULARIS, DPPH, FRAPA,
HRSA, OXIDATIVE STRESS. REACTIVE OXYGEN SPECIES.

Oxidative stress is one of the major region for the
initiation and progression of cancer, mellitus, diabetes,
neurodegenerative diseases, cardiovascular diseases and
inflammatory diseases among other syndromes (Arika et
al., 2019). The condition of oxidative stress arises due to the
excessive generation of free oxygen and nitrogen species
or their inefficient quenching within the cell (Bhat A.H.
et al., 2015). Free radicals, a natural byproduct of cellular
metabolism, are continuously generated in the human body
as a consequence of oxygen utilization by the cells. This
process, known as oxidative metabolism, occurs during
various physiological activities, including respiration and
energy production.
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The mitochondria, often referred to as the powerhouse
of the cell, are particularly implicated in this process.
Free radicals are highly reactive molecules with unpaired
electrons, capable of damaging cellular components such
as DNA, proteins, and lipids. While the body has defense
mechanisms to neutralize these harmful effects, excessive
free radical production or inadequate antioxidant defenses
can lead to oxidative stress, contributing to various diseases
and aging processes (Moriasi et al., 2020).

Free radicals play a fundamental role in any biochemical
process and constitute an essential component of acrobic life
and metabolism (Tiwari 2001). Reactive oxygen species
(ROS) and reactive nitrogen species (RNS) arise from
normal cellular metabolism. The prevalent ROS consist of
the superoxide anion, hydrogen peroxide (H202), peroxyl
(ROO) radicals, and reactive hydroxyl (OH) radicals.
Nitrogen-derived free radicals include nitric oxide and
peroxynitrite anion (ONOO) (Joyce 1987). Reactive oxygen
species and reactive nitrogen species are linked to numerous
pathological conditions, including atherosclerosis, ischemia,
tissue reperfusion injury, central nervous system damage,



gastritis, and cancer (Manoharan et al., 2005). Endogenous
sources of free radicals comprise electron transfer chain
reactions in the mitochondria, the xanthine oxidase pathway,
and occurrences during disease states such as inflammation,
ischemia, and reperfusion injury (Moriasi et al., 2020).

Figure 1: DPPH radical scavenging activity of different stem
extracts of the plant Cissus quadrangularis.

DPPH redical scavenging activity

ol oM Acetone
CONCENTRATION OF DIFFERENT STEM EXTRACTS

Figure 2: DPPH radical scavenging activity of different plant
extracts of the plant Cissus quadrangularis.
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Figure 3: Hydroxyl radical scavenging activity of different
plant extracts of the plant Cissus quadrangularis.
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Many antioxidants are utilized to eliminate these free
radicals. They exert a protective effect by neutralizing free
radicals, toxic byproducts of natural cell metabolism. The
human body employs various mechanisms to counteract
oxidative stress by producing antioxidants, which are either
naturally produced in situ or externally supplied through
foods and/or supplements. These antioxidants function as
free radical scavengers, preventing and repairing damages
caused by ROS. Consequently, they can enhance immune
defense and reduce the risk of cancer and degenerative
diseases (Ganapaty et al., 2007).
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Conventionally, oxidative stress is typically addressed
through the utilization of various types of synthetic
antioxidant compounds, such as butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT), and propyl
gallate (PG). However, despite their widespread use,
these synthetic antioxidant compounds have been linked
to undesirable effects (Ndhlala et al 2010). To overcome
the harmful effects of synthetic antioxidants, an available
alternative is the use of medicinal plants, which offer potent,
safer, more affordable, and easily accessible therapies for
oxidative stress-related ailments (Goyal etal 2019).Plants
are acknowledged as significant sources of novel drugs,
offering key molecules of pharmacological interest. Their
established applications in traditional medicines have
garnered significant attention as a central focus of research
(Javaid et al., 2023).

Figure 4: Hydroxyl radical scavenging activity of different
plant extracts of the plant Cissus quadrangularis.
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FigureS: Ferric reducing antioxidant power assay of different
plant extracts of the plant Cissus quadrangularis.
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Figure 6: Ferric reducing antioxidant power assay of different
plant extracts of the plant Cissus quadrangularis.

Ferric reducing antioxidant power assay

<

Dichloromethane Acetone

Methanal
CONCENTRATION OF DIFFERENT PLANTS EXTRACTS

15

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS

IN-VITRO ASSESSMENT OF FREE RADICAL SCAVENGING 60



Presently, researchers are directing their focus towards
phytochemicals for managing and treating various human
diseases. It's noteworthy that over 50% of all modern
clinical drugs originate from natural products, underscoring
their pivotal role in the development of pharmaceuticals
within the industry (Bardoloi et. al., 2018). Ayurveda,
Unani, Siddha, and modern medicinal systems utilize
numerous plants in the treatment of various diseases (Jainu
et al., 2004). In the Indian subcontinent, there exists a vast
array of medicinal plants that are utilized as drugs for
treating numerous diseases (Ballabh et al., 2007). Cissus
quadrangularis stands out as one of the most beneficial
flora among them.

Cissus quadrangularis, a perennial herb of the grape family,
features a stout, fleshy quadrangular stem with medicinal
properties found throughout the tropical regions of the
Earth. Also known as Cissus succulent, it is popularly
referred to as horjora in Hindi and pirandai in Tamil, and
belongs to the family Vitaceae. This plant is extensively
utilized in India and is believed to be native to India, Sri
Lanka, Malaysia, Java, and West Africa. Widely observed
in tropical forest regions of Asia and Africa, Cissus
quadrangularis is an evergreen climber that grows at a
rapid rate (Ruskin et al., 2014).Cissus quadrangularis
has been extensively studied for its phytochemical
composition, pharmacological activities, and toxicological
evaluation. Numerous phytochemicals, including alkaloids,
tannins, lignins, suberins, phenols, flavonoids, resveratrol,
piceatannol, pallidol, perthenocissin, phytosterols, and
others, have been identified in the plant extract of Cissus
quadrangularis (CQ) (Sundaran et al., 2020).

Among these, ascorbic acid, triterpenes, beta-sitosterol,
ketosterol, two asymmetrical tetracyclic triterpenoids, and
calcium have been recognized as the major phytochemicals
of this plant (Jainu et al., 2004). Cissus quadrangularis
exhibits a diverse range of beneficial properties, including
antimicrobial, antioxidant, anti-inflammatory, anti-
cancerous, and cytotoxic effects. Furthermore, it has been
observed to promote bone healing, making it particularly
valuable in traditional medicinal practices.

Its antimicrobial properties make it effective against various
pathogens, while its antioxidant and anti-inflammatory
actions contribute to overall health and wellness.
Additionally, its potential anti-cancer properties offer
promise in combating malignancies, and its ability to aid
in bone healing underscores its importance in orthopedic
medicine. These multifaceted properties highlight the
potential of Cissus quadrangularis as a valuable therapeutic
agent in the treatment of various ailments., Panche et
al 2016, Chinthamani et al 2014, Murthi et al 2003,
Kuppuramalingam et al 2018 & Rekha et al 2019, Anwar
et al 2021 and Dinesh et al 2021).

Preparation of stem extract: The fresh stems of Cissus
quadrangularis (CQ) were harvested from Supaul district
in Bihar, India (Latitude 26.5520640 and Longitude
87.0555330) (Figure 1). Authentication of the plant and

stem was conducted by Prof. Rimjhim Sheel, Former Head,
University Department of Botany & Dean Faculty of Science
and Principal GDM College. Patliputra University, Patna.
A voucher specimen has been preserved in the University
Department of Botany at Patliputra University, Patna, Bihar,
India for future reference. After collection, the stems were
cleaned thoroughly by washing them in tap water followed
by rinsing with distilled water. Subsequently, the stems were
shade dried and ground into a fine powder. The powdered
material was then stored in a clean, airtight container for
further use. All the chemicals utilized in this study were
procured from two suppliers: Bihar Scientific Company and
Krishna Scientific, both located in Patna, Bihar, India.

Soxhlet extraction: The dried powder of Cissus
quadrangularis stems (50g) was packed into the thimble
of a Soxhlet apparatus. Successively, 400 ml of methanol,
acetone, chloroform, dichloromethane, hexane, and aqueous
solvents (referred to as MACDHA) were employed as
solvents one after the other. These solvents were utilized
to dissolve the active biomolecules present in the plant
material. The stems remained as precipitate while the active
biomolecules were extracted into the solvent. The extraction
process was continued until the solvent in the thimble
appeared clear, typically taking approximately 8 hours on
average. Subsequently, the solvent extract was evaporated in
a water bath until a dark orange residue was obtained. The
percentage yield was 12%, 8%, 7%, 9%, 10% and 12% for
methanol, acetone, chloroform, dichloromethane, hexane
and aqueous (MACDHA) respectively. The extract were
kept at -200 C till further use. All the process of Soxhlet
extraction was completed in University Department of
botany and Department of Botany TPS College, Patliputra
University.

Estimation of free radical scavenging activity: Antioxidant
activity of the selected phytochemical of stem extract of the
plant Cissus quadrangularis were done by the following
methods.

Determination of 1,1, dipheny-2-picrylhydrazyl
(DPPH) Radical Scavenging Activities: The DPPH
radical scavenging assay was conducted following the
protocol outlined by Brand-Williams et al. with certain
modifications. In brief, five different concentrations of the
plant extracts under investigation (0.0625, 0.125, 0.25, 0.5,
and 1 mg/ml) were prepared in methanol (analytical grade).
Equivalent concentrations were also prepared for L-ascorbic
acid, serving as the standard antioxidant. Subsequently, 1
ml of each plant extract was transferred into a clean test
tube, to which 0.5 ml of 0.3 mM DPPH solution in methanol
was added.

The mixture was then shaken and left to incubate in the
dark at room temperature for 15 minutes. Blank solutions,
consisting of the plant extract solutions (2.5 ml) and 1 ml
of methanol, were utilized as the baseline. The negative
control was composed of 2.5 ml of DPPH solution and
1 ml of methanol, while L-ascorbic acid at equivalent
concentrations to the plant extracts served as the positive
control.
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Following the incubation period in darkness, the absorbance
values were measured at 517 nm using a spectrophotometer.
All experiments were conducted in triplicate. The DPPH
radical scavenging activity was calculated using the
equation as described by Brand-Williams et al. Where, As
is absorbance of the sample and Ac is absorbance of the
control. The half maximal inhibitory concentration (IC, ) of
the extracts was computed from a plot of percentage DPPH
free radical inhibition versus the extract concentration.

Determination of Hydroxyl Radical Scavenging
Activity: The following steps were conducted to determine
the Hydroxyl Radical Scavenging Activity of the plant
extracts by the method outlined by Klein et al. (1991) with
certain modifications: A solution containing 0.13% ferrous
ammonium sulfate and 0.26% EDTA was prepared. 1 mL of
the prepared Iron-EDTA solution was mixed with various
concentrations of plant extracts. To this mixture, 0.5 mL
of EDTA solution (0.018%) and 1 mL of DMSO (0.85%
v/v in 0.1 M phosphate buffer, pH 7.4) were added. The
reaction was initiated by adding 0.5 mL of ascorbic acid
(0.22%). The reaction mixture was then incubated at a
temperature ranging from 80 to 90°C for 15 minutes in a
water bath. After incubation, the reaction was terminated
by adding 1 mL of ice-cold trichloroacetic acid (TCA)
(17.5% w/v).Following TCA addition, 3 mL of Nash reagent
was added to the reaction mixture. The reaction mixture
was allowed to stand at room temperature for 15 minutes.
The absorbance of the reaction mixture was measured
spectrophotometrically at 412 nm against a reagent blank.
The percentage of hydroxyl radical scavenging activity was
calculated using the following formula:

Ac—As
Ac

% Radical scavenging activity - % 100

Where, As is absorbance of the sample and Ac is absorbance
of the control. The half maximal inhibitory concentration
(IC,,) of the extracts was computed from a plot of
percentage DPPH free radical inhibition versus the extract
concentration.

Ferric Reducing Antioxidant Power Assay: The reducing
power of the extracts was assessed following the method
outlined by Oyaizu et al. (1986) with slight modifications.
Four different concentrations of aqueous extract (1.5 mg,
0.75 mg, 0.38 mg, and 0.19 mg) along with L-ascorbic
acid at equivalent concentrations were mixed with 2 ml of
phosphate buffer (0.2 M, pH 6.6) and 2 ml of 1% potassium
ferricyanide. The mixtures were then incubated at 50°C for
20 minutes. Subsequently, 2 ml of 10% trichloroacetic acid
was added, followed by centrifugation at 1000 rpm for 10
minutes. The supernatant (2 ml) was aspirated and mixed
with 2 ml of distilled water and 1 ml of 0.1% ferric chloride.
The absorbances were measured at 700 nm using a UV-Vis
spectrophotometer and recorded. The concentration of each
extract capable of producing an absorbance value of 0.5 was
determined from the graph of absorbance at 700 nm against
extract concentration. This concentration was considered
as the median effective concentration (EC, ).

The stems of CQ were freshly collected from Supaul
district of Bihar, India (Latitude 26.5520640 and Longitude
87.0555330). Authentication of the plant and stem
was performed by Prof. Rimjhim Sheel, Former Head,
University Department of Botany & Dean Faculty of
Science and Principal GDM College, Patliputra University,
Patna.

Reactive oxygen species (ROS) or free radicals are natural
byproducts of cellular metabolic reactions. However, when
they accumulate in cells, they can transform into highly
toxic substances that damage essential cellular components
such as DNA, RNA, proteins, and lipids (Ali S. S. et al.,
2020). These accumulated damages can contribute to the
development of chronic diseases including cancer, diabetes,
and heart diseases (Hajam Y. A. et al., 2022). Balancing the
effects of ROS is crucial, and external antioxidants play a
significant role in this process. Plants, being a major part of
our diet, serve as the primary source of these antioxidants
(Nwozo O. S. et al., 2023).

The processing and extraction of the leaves and stems of CQ
were conducted accordingly, and the extracts were obtained
using various solvents (Acetone, Chloroform, Methanol,
Dichloromethane, and Aqueous). These extracts were
then subjected to further analysis for radical scavenging
activity. The results of the scavenging activity are tabulated
below.

DPPH antioxidant power assay

Comparative analysis of % inhibition by plant extract of
different solvents. (Table 1)

Graphical presentation of % inhibition by plant extract of
different solvents.

DPPH’ (1,1-Diphenyl-2-picrylhydrazyl) is a stable nitrogen-
centered free radical with an unpaired electron at one atom
of the nitrogen bridge. The scavenging of DPPH free
radicals is a widely used method for assessing antioxidant
activity. This assay measures the ability of antioxidants to
directly scavenge DPPH' radicals by monitoring changes
in absorbance using a spectrophotometer at a wavelength
of 517 nm (Kedare S. B. et al., 2011). The DPPH radical
scavenging assay offers a quick and simple way to evaluate
the antioxidant activity of various plant extracts. In this
study, the Acetone, Aqueous, Chloroform, Dichloromethane,
and Methanol extracts of Cissus quadrangularis stems were
assessed for their ability to scavenge free radicals using
DPPH" as the substrate.

This assay measures the hydrogen or electron donating
ability of the stem extracts. The extracts of Cissus
quadrangularis stems were found to reduce the stable purple
color of DPPH (1,1-diphenyl-2-picrylhydrazyl) free radicals
to yellow-colored 1,1-diphenyl-2-picrylhydrazine. The
reduction capacity increased with increasing concentration
of the extract. Analysis of the DPPH antioxidant power
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assay indicated that all tested solvent extracts exhibited
good antioxidant potential compared to ascorbic acid, which
was used as a reference antioxidant.

The IC, values for aqueous, methanol, dichloromethane,
acetone and chloroform extracts are 0.28, 0.09, 0.51, 0.08,
and 0.63 mg/ml respectively was compared with standard
ascorbic acid (IC,; = 0.07 mg/ml) (p < 0.05; Table 1).
Furthermore, it was demonstrated that the IC,; value for
L-ascorbic acid was lower than the IC,  values of all
the studied plant extracts. At all the tested concentration
the maximum DPPH" radical scavenging activity was
91.88+0.08 % for methanol extract and minimum was
21.45+0.11 for chloroform extract among the plant extracts

(p <0.05; Table 1 and Fig 1).

Table 1. DPPH radical scavenging activity showing % inhibit

Furthermore, it was demonstrated that the DPPH" radical
scavenging activity of ascorbic acid was maximum at all
the concentration against plant extracts. The decreasing
order of 1,1-diphenyl-2-picrylhydrazyle radical scavenging
activity of the different extract was found to be Methanol >
Acetone > Dichloromethane > Aqueous > Chloroform (p <
0.05; Table 1 and Fig 1) with correlation coefficient 0.95,
0.96, 0.98, 0.96 and 0.96 respectively.

Hydroxyl radical scavenging activity
Hydroxyl radical scavenging activity (Table 2).

Graphical presentation of % inhibition by plant extract of
different solvents.

ion of different plant extracts of the plant Cissus quadrangularis.

Data were expressed as Mean + Standard Deviations (SD). Values differ significantly at p<0.05

S. N. | Concentration % inhibition (By plant extract of different solvents)

(in mgs) Aqueous Methanol | Dichlorome-thane| Acetone Chloroform | Ascorbic acid
01 1.50 74.43+0.16 | 91.88+0.08 78.42+0.22 89.64+0.14 68.72+0.22 96.72+0.06
02 0.75 63.82+0.20 | 82.59+0.08 58.67+0.16 81.32+0.12 53.90+0.12 82.33+0.04
03 0.38 50.46+0.19 | 70.87+0.06 43.37+0.17 70.42+0.06 35.30+0.23 72.88+0.07
04 0.19 43.98+0.11 | 60.77+0.11 30.14+0.19 62.39+0.22 21.45+0.11 66.06+0.09
IC,, 00.28 00.09 00.51 00.08 00.63 00.07
(in mgs)

Table 2. Hydroxyl radical scavenging activity showing % inhibition of different plant extracts of the plant Cissus
quadrangularis. Data were expressed as Mean + Standard Deviations (SD). Values differ significantly at p<0.05.

S.N. | Concentration % inhibition (By plant extract of different solvents)

(in mgs) Aqueous Methanol | Dichlorome-thane| Acetone Chloroform | Ascorbic acid
01 1.50 73.03+0.07 | 68.38+0.21 78.90+0.26 54.82+0.10 68.09+0.29 81.45+0.20
02 0.75 65.35£0.03 | 62.61+0.17 65.97+0.10 41.69+0.40 58.46+0.21 73.00+0.21
03 0.38 59.34+0.07 | 55.61+0.20 50.31+0.20 31.49+0.32 49.32+0.16 65.00+0.20
04 0.19 52.65+0.17 | 49.69+0.17 37.19+0.69 25.43+0.08 46.93+0.23 57.26+0.20
IC,, 00.16 00.19 00.37 01.23 00.36 00.11
(in mgs)

The hydroxyl radical, being the most reactive oxygen-
centered species, can cause significant damage to
adjacent biomolecules. In this study, the hydroxyl radical
scavenging assay was conducted by generating hydroxyl
radicals using ascorbic acid and EDTA. The hydroxyl
radicals were formed through an oxidation reaction with
dimethyl sulfoxide (DMSO), resulting in the production
of formaldehyde, which provided a convenient method for
detecting hydroxyl radicals by treatment with Nash reagent.
All the extracts of Cissus quadrangularis, when added to the
reaction mixture, exhibited the ability to scavenge hydroxyl
radicals in a concentration-dependent manner.

This scavenging activity could be attributed to the presence
of phenolic compounds in the extracts, which possess
hydrogen-donating abilities. Analysis of the hydroxyl
radical antioxidant power assay revealed that all tested
solvent extracts (aqueous, methanol, dichloromethane,
acetone, and chloroform) displayed significant antioxidant
potential compared to ascorbic acid, which served as the
reference antioxidant in this study.

The IC, values for aqueous, methanol, dichloromethane,
acetone and chloroform extracts are 0.16, 0.19, 0.37, 1.23,
and 0.36 mg/ml respectively was compared with standard
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ascorbic acid (IC,; = 0.11 mg/ml) (p < 0.05; Table 3)
Furthermore, it was demonstrated that the IC, value for
L-ascorbic acid was lower than the IC,  values of all
the studied plant extracts. At all the tested concentration
the maximum hydroxyl radical scavenging activity was
78.90+0.26 % for dichloromethane extract and minimum
was 25.43+0.08 for acetone extract among the plant extracts
(p < 0.05; Table 3 and Fig 3). The decreasing order of

hydroxyl radical scavenging activity of the different extract

was found to be Dichloromethane > Aqueous > Methanol
> Chloroform > Acetone (p < 0.05; Table 3 and Fig 3)
with correlation coefficient 0.96, 0.97, 0.96, 0.99, and 0.99
respectively.

Ferric reducing antioxidant power assay

Comparative analysis of absorption of different solvents
(Table 3).

Table 2. Hydroxyl radical scavenging activity showing % inhibition of different plant extracts of the plant Cissus
quadrangularis. Data were expressed as Mean + Standard Deviations (SD). Values differ significantly at p<0.05.

S.N. | Concentration Absorbance

different solvents | Aqueous Methanol | Dichlorome-thane| Acetone Chloroform | Ascorbic acid
01 1.50 1.638+0.001 | 1.880+0.001 1.901+0.001 2.089+0.002 1.003+0.003 3.192+0.002
02 0.75 1.112+0.001 | 1.137+0.001 1.306:0.004 1.332+0.002 0.716+0.005 2.455+0.002
03 0.39 0.693+0.001 | 0.712+0.001 0.9560.002 0.884+0.003 0.540+0.001 1.885+0.001
04 0.19 0.342+0.001 | 0.394+0.001 0.62+0.001 0.692+0+0 0.383+0.003 1.664+0.004
EC,, 00.23 00.23 00.18 00.17 00.35 00.05
(in mgs)

Graphical presentation of absorbance value of Ferric
reducing antioxidant power assay by plant extract of
different solvents.

This method is based on the ability of the analyte to reduce
ferric ions (Fe3+) to ferrous ions (Fe2+) (Gulcin 1., 2010
& MacDonald-Wicks L. K. et al., 2006). Therefore, the
formation of Fe2+ can be assessed by measuring the
absorbance capacity at 700 nm. Increases in absorbance
at this wavelength indicate an increase in reducing power.
The analysis of the ferric reducing antioxidant power assay
revealed remarkable concentration-dependent increases in
absorbance values at a wavelength of 700 nm (Table 2)
compared to ascorbic acid, which was used as the reference
antioxidant in this study. The half-effective concentrations
(EC50) of the studied plant extracts required to produce an
absorbance value of 0.5 were determined in this study.

The EC50 values for aqueous, methanol, dichloromethane,
acetone and chloroform extracts are 0.23, 0.23,0.18, 0.17,
and 0.35 mg/ml respectively was compared with standard
ascorbic acid (IC,; = 0.07 mg/ml) (P < 0.05; Table 2).
Furthermore, it was demonstrated that the EC50 value for
L-ascorbic acid was lower than the EC50 values of all the
studied plant extracts. At all the tested concentration the
maximum absorbance value for ferric reducing antioxidant
activity was 2.089+0.002 for acetone extract and minimum
was 0.342+0.001 for aqueous extract (p < 0.05; Table 2
and Fig 2).

Furthermore, it was demonstrated that the absorbance value
for ferric reducing antioxidant activity of ascorbic acid was
significantly maximum at all the concentration against plant
extracts (table 2). The decreasing order of ferric reducing
antioxidant activity of the different extract was found to
be Acetone > Dichloromethane > Methanol > Aqueous >

Chloroform (p < 0.05; Table 2 and Fig 2) with correlation
coefficient 0.99, 0.99, 0.99, 0.98 and 0.99 respectively.

Today, there is a growing interest in the antioxidative
properties of plants due to their potential use as natural
additives to replace synthetic ones. The results of the present
study demonstrate that all the extracts exhibited potent
antioxidant activity. Analysis of the DPPH antioxidant power
assay, HRS antioxidant power assay, and Ferric reducing
antioxidant power assay indicated that all tested solvent
extracts possessed good antioxidant potential. Among the
five extracts, methanolic, dichloromethane, and acetone
extracts respectively exhibited higher potency of free radical
scavenging activity. These findings suggest that the stem
extract of the plant Cissus quadrangularis could serve as
a valuable source of natural antioxidants for promoting
health benefits. Further isolation of bioactive compounds
is recommended to identify the unknown compounds and
establish their pharmacological properties.
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