Research Article

Received:12 July 2025 | Revised:18 November |Accg3t_ed:24 November 2025| Publishedonline:1 December 2025| ISSN :2959-9687

Phytopharmacology Research Journal (PRJ) Open Access

DPPH Radical Scavenging of Crude Extracts and Their Polar and Non-
Polar Fractions of Berberis Vulgaris L

Fida Hussain!", Nasruddin?, Muska Mahabat Khan?, Shakra Khurshid?

!Department of Pharmacy, University

of Swabi, KP, Pakistan

2Shaheed Benazir Bhutto University,

Sheringal, Dir Upper, KP, Pakistan
3Department IMBB (Institute of

Molecular Biology and Biotechnology,

University of Lahore, Lahore, Pakistan

Correspondence
Dr. Fida Hussain, E-
mail:fida2k16 @gmail.com

Fundinginformation
Not Applicable

1.0 INTRODUCTION

Reactive oxygen species (ROS) and free radicals play

Abstract

The present study the antioxidant potential of crude methanolic extract and
solvent-partitioned fractions of Berberis vulgaris L. using the DPPH free radical
scavenging assay was assessed. The plant material was extracted with methanol
followed by fractionation into n-hexane, chloroform, ethyl acetate, butanol and
remaining methanol fractions to determine how polarity influences antioxidant
capacity. Results showed that a clear concentration-dependent response across
all fractions. The butanol fraction showed the strongest antioxidant activity
(88.15+1.87% at 100 pg/mL), followed by the methanol fraction (83.00+1.33%)
and ethyl acetate fraction (67.00+1.55%). The non-polar n-hexane fraction
showed the lowest activity (39.45+1.09%). The standard drug showed
consistently higher radical inhibition across all concentrations, validating the
assay. This study indicates that B. vulgaris contains potent antioxidant
constituents predominantly present in its polar fractions. These findings support
the traditional medicinal applications of the plant and highlight its potential
value for pharmaceutical and nutraceutical development.
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adverse biological effects have led to an increased
antioxidants derived from

demand for natural

Phytopharmacol.

a critical role in oxidative stress, which is strongly
associated with aging and numerous chronic diseases,
including cancer, cardiovascular disorders, diabetes,
neurological ~ degeneration, and inflammatory
conditions[1-3]. While synthetic antioxidants such as
BHA and BHT are widely used in food and
pharmaceutical industries, concerns over toxicity and

Res. J. Vol 4,

Issue 3.

plants[4-6].

Medicinal plants have also continued to be one of the
most rich sources of natural bioactive molecules[7-8].
The well-known ones include the Berberis vulgaris L.
(barberry) which has been used in a wide range of
therapeutic uses at the traditional and folk medicine
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levels[9-10]. Other parts of the plant have been
utilized to treat digestive problems, liver problems,
fever, infections and inflammation[11-12]. The plant
contains a wide spectrum of phytochemicals including
isoquinoline  alkaloids  (notably  berberine),
flavonoids, tannins, phenolic acids, vitamins, and
other secondary metabolites, many of which exhibit
biological  activities such as antioxidant,
antimicrobial, antidiabetic, anti-inflammatory, and
cardioprotective effects[10, 13].

Since polarity affects the solubility and extraction
efficiency of phytochemicals, analyzing solvent
fractions provides insight into the distribution of
antioxidant constituents within the plant [14-15]. The
DPPH free radical scavenging assay is a widely
accepted method to evaluate antioxidant capability
due to its simplicity, reproducibility, and
sensitivity[16].The objective of this study is to
determine the DPPH radical scavenging potential of
crude extract and different polarity-based fractions of
B. vulgaris, enabling the identification of fractions
rich in antioxidant molecules.

2.0 MATERIALS AND METHODS

Fresh plant material of Berberis vulgaris was
collected fromKyberPakhtunkhwa Pakistan. The
plant was identified by the plant taxonomist at the
University of Swabi. The collected material was
washed, shade-dried at room temperature, and ground

into fine powder using a laboratory grinder.

2.1 Extraction and Fractionation
Approximately 200 grams of plant powder was
subjected to methanolic maceration for several days
with occasional stirring. The extract was filtered using
Whatman filter paper and concentrated under reduced
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pressure. The concentrated crude extract was further
fractionated sequentially with solvents of increasing
polarity: n-hexane, chloroform, ethyl acetate, and
butanol. The remaining portion was considered the
methanol fraction. All extracts were stored at 4°C
until analysis [17].

2.2 DPPH Radical Scavenging Assay

Antioxidant activity was evaluated using the DPPH
radical scavenging assay. Solutions of each extract
and fraction were prepared at concentrations ranging
from 10-100 pg/mL. After incubation in the dark, the
reduction in absorbance was measured at 517 nm.
Radical scavenging percentage (%) was calculated
relative to the standard antioxidant [18].

2.3 Statistical Analysis
All tests were performed in triplicate and values were
represented as mean + standard deviation. Results
were interpreted based on concentration-dependent
activity patterns.

3.0 RESULTS

The antioxidant activity of crude extract and solvent
fractions showed notable variation depending on
solvent polarity and concentration. All tested samples
demonstrated a concentration-dependent increase in
DPPH radical scavenging activity. At the highest
tested concentration (100 pg/mL), the butanol fraction
exhibited the strongest inhibition (88.15+1.87%),
followed by the methanol extract (83.00+£1.33%) and
the ethyl acetate fraction (67.00+1.55%). The
chloroform extract showed moderate activity
(60.88+1.56%), while the n-hexane extract displayed
the lowest scavenging effect (39.45+1.09%). At all
concentrations, the standard antioxidant demonstrated
significantly higher activity compared to plant
extracts. The antioxidant activities are tabulated in
Table 1.

Table 1. Antioxidant activity of crude extracts and various fractions of Berberis vulgaris

Concentration n-hexane Chloroform Ethyl Methanol Butanol Standard
Acetate

10 pg/mL 13.65+1.87 30.66+1.88 36.98+2.00  45.02+1.54  47.65+1.60  92.18+0.54
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20 pg/mL 19.44+1.87 35.09+1.40 44.12+1.89 54.10+1.00 55.09+1.70 94.76+0.40
40 pg/mL 26.00+1.43 40.54+1.43 48.09+1.88 60.12+1.03 65.05+1.82 95.87+0.43
60 pg/mL 32.45+1.67 45.29+1.60 55.02+1.92 73.88+1.67 78.88+1.23 92.34+0.01
80 pg/mL 38.02+1.87 53.89+1.60 60.34+1.76 78.89+1.45 84.19+1.17 93.11+0.90
100 pg/mL 39.45+1.09 60.88+1.56 67.00+1.55 83.00+1.33 88.15+1.87 94.98+0.55

4. DISCUSSION

5.0

Phytopharmacol.

The current results prove that B. vulgaris has
strong antioxidant compounds with diverse
solubility characteristics based on solvent
polarity. The most active polar butanol and
methanol  fraction indicated the high
concentrations of flavonoids, phenolic acids, and
glycosylated compounds that are considered to be
the most effective to neutralize free radicals. The
moderately active compounds were ethyl acetate
and chloroform fractions which are compound
with intermediate polarity. The least active
fraction was the non-polar n-hexane fraction
which implies little availability of lipophilic
antioxidants. The apparent presence of this
polarity-dependent pattern can be attributed to the
behavior of phytochemicals in other allied
medicinal plants reported to react in similar ways
to a particular concentration.The concentration
dependent rise in the extracts of all extracts is
indicative of the presence of active constituents
that can neutralize radicals. Standard activity is
high, hence validating assays and offering a
comparative standard. These findings are in line
with the already established literature stating a
strong antioxidant property of B. vulgaris which
confirms its traditional use in medicine and
pharmacological value.

CONCLUSION

This study demonstrates that Berberis vulgaris
possesses significant antioxidant potential,
particularly in its polar solvent fractions. The
butanol and methanol extracts exhibited the
highest radical scavenging ability, confirming the
presence of bioactive phytochemicals with strong
antioxidative properties. These findings highlight
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the potential of B. vulgaris for the development of
natural antioxidant formulations and justify
further phytochemical and pharmacological
investigations.
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