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ABSTRACT
The study was designed with the aim of qualitative and quantitative assessment of
phytochemicals as well as to ascertain the efficacy of hydroalcohol extract of Zizyphus
nummularia stem bark for free radical scavenging and antioxidant potential. Antioxidant
activity was investigated using DPPH assay, ferric reducing power, and by determining total
antioxidant capacity of extract. Findings reflect the promising antioxidant activity of stem
bark. Stem bark was also found to be rich source of phenolics as indicated by total phenolic
content. Phenolics and flavonoids are assigned as good natural antioxidants and may
contribute for the antioxidant efficacy of stem bark. Therefore, Z. nummularia may further be
explored as a potential candidate for developing the newer and safer natural antioxidants.
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1. INTRODUCTION
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Zizyphus nummularia belongs to the family Rhamnaceae is a
small, thorny bush majorly found in dry and arid region;
distributed in North western India.1,2 It is one of the
important plant used as traditional folk medicine. Plant is
abundant with secondary metabolite such cyclopetide
alkaloids, phenolics and flavonoids that are beneficial for
mankind.3
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In recent years, phytochemical exploitation of Z.
nummularia led to the isolation and characterization of
various pharmacologically active compounds with
anthelmintic, analgesic, antipyretic, anti-inflammatory,
sedative-hypnotic, and anti tumor potential.4-7 Apart from
these uses plant is traditionally known for its cooling,
digestible, tonic, astringent, laxative, aphrodisiac, and antiemetic property of fruit.1 Fruit is also reputed as antidote in
aconite poisoning.8 Traditionally, bark powder finds its
application in eye disorders and in treatment of tuberculosis.9
Reactive oxygen species or free radicals are found crucial in
various human diseases as overproduction of free radicals
and/ or inadequate antioxidant defense leads to chemical
alterations in biomolecules thereby causing modification in
structure and function.10 Antioxidants may find helpful in
improving the pathological conditions. Demand is increasing
for developing the more effective and harmless natural
antioxidants.
The study was undertaken for assessment of antioxidant
potential of Z. nummularia stem bark in search of newer and
safer natural antioxidant. Antioxidant activity of plant is
exploited by using three methods: DPPH free radical
scavenging, ferric reducing capacity and total antioxidant
capacity.

2. MATERIAL AND METHOD
2.1. Plant material
The stem bark of Zizyphus nummularia was collected from
Sikandarabad, UP, India. The plant material was
authenticated by Principal Scientist, NBPGR, Pusa, Delhi.
The voucher specimen (NHCP/NBPGR/2016-4/5633) was
preserved in NBPGR.
2.2 Preparation of extract
Air dried plant material was reduced to moderate coarse
powder and extracted with a mixture of alcohol and water
(1:1). The extract was decanted, ﬁltered with Whatman No.
1 ﬁlter paper and concentrated at reduced pressure below
40°C using rotary evaporator to obtain dry extract. This
alcoholic extract were designated as HAZN and taken up for
biological screening.
2.3 Preliminary phytochemical investigation
Preliminary phytochemical screening was performed using
standard procedures. The extracts obtained from different
solvents were subjected to identification tests for the
detection of various organic phytoconstituents such as
alkaloids, glycosides, saponins, flavonoids, tannins, and
steroids.11,12
2.4 Total Phenolic content
Folin–Ciocalteu method13 was used to evaluate the total
phenolic content in test extract iusing Gallic acid as
standard. 0.5 mL crude extract was diluted up to 10 mL with
distilled water, followed by addition of 1.5 mL of Folin–
Ciocalteu reagent and 4 mL 20% (w/v) sodium carbonate
and allowed to stand for further 30 minutes at room
temperature. The absorbance was measured at 765nm using

a UV-VIS spectrophotometer. The total phenolic content is
expressed as milligrams of gallic acid equivalent (GAE) per
gram of dry extract.
2.5 Total Flavonoid content
0.5 mL crude extract solution was mixed with 0.5 mL of 2%
methanolic AlCl3 solution and incubated for an hour at room
temperature. The absorbance was determined using
spectrophotometer at λmax = 415 nm. The same procedure
was repeated for the standard solution of quercetin and the
calibration line was constructed. The content of flavonoids
in extracts was expressed in terms of quercetin equivalent
(mg of QU/g of extract).14
2.6 Anti oxidant activity by DPPH assay
1, 1-diphenyl-2-picryhydrazyl (DPPH) free radicals
scavenging activity was assessed by the standard method.15
Different concentrations of extracts were mixed with 3 mL
of ethanolic solution of DPPH (DPPH, 0.004%), incubated
for 30 min at room temperature; and the reduction in DPPH
free radical was measured by reading the absorbance at
517nm using UV-Visible Spectrophotometer. Initially,
absorption of blank sample containing the same amount of
ethanol and DPPH solution was prepared and measured as
control. Gallic acid was used as standard. Percentage
inhibition was calculated using equation (1), whilst IC50
values were estimated from the % inhibition versus
concentration plot, using a non-linear regression algorithm.

2.7 Reducing power assay
Various concentration of extracts were prepared in 1ml of
distilled water was mixed with phosphate buffer (2.5 mL, 0.2
M, pH 6.6) and potassium ferricyanide [K3Fe(CN)6] (2.5
mL, 1%). The mixture was incubated at 50◦C for 20 min. A
portion (2.5 mL) of trichloroacetic acid (10%) was added to
the mixture, which was then centrifuged at 3000 RPM for 10
min. The upper layer of the solution (2.5 mL) was mixed
with distilled water (2.5 mL) and FeCl3 (0.5 mL, 0.1%) and
the absorbance was measured at 700 nm. Gallic acid was
used as the reference material. All the tests were performed
in triplicate and the graph was plotted with the average of
three observations.16
2.8 Total antioxidant capacity
The total antioxidant capacity of extract was evaluated by
the phosphomolybdenum reduction assay method according
to the procedure described by Prieto.17 1mL of various
concentrations of extract were combined with 1 mL of
reagent solution (0.6M sulfuric acid, 28 mM sodium
phosphate and 4 mM ammonium molybdate) and incubated
at 95°C for 90 min. The absorbance of the reaction mixture
was measured at 695 nm against reagent blank using a
spectrophotometer. The total antioxidant capacity was
expressed as the number of equivalent of ascorbic acid.
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3. RESULTS
3.1 Phytochemical screening
Preliminary phytochemical screening has its key role in
identification of bioactive secondary metabolites, which are
accountable for the pharmacological potential of the drug.18
Investigating the crude extract of stem bark revealed the
presence of alkaloids, flavonoids, tannins, and glycosides in
hydroalcohol extract of the stem bark (Table 1).

3.4 Reducing power assay
Reduction of the ferric cyanide complex (Fe3+) to the ferrous
cyanide form (Fe2+) by natural agents indicate their potential
as reducing agents. Dose dependent reducing action of
HAZN is illustrated in Figure 2. Reducing power was found
to increase with increase in concentration. Results are
summarized in Table 3.

Table 1: Qualitative phytochemical investigation of Z. nummularia stem
bark
Bioactive Group
Hydroalcohol extract
Alkaloids
Flavonoids
Tannins
Glycosides
Steroids
Carbohydrates
Proteins

+
+
+
+
-

3.2 Total phenolic and flavonoid content
The linear regression line of gallic acid (y=0.173x – 0.002,
R2 = 0.995) was used to calculate the TPC and expressed as
gallic acid equivalents. TPC in hydroalcohol extract of Z.
nummaria stem bark was found to be 15.89±0.15 mg GAE/g
extract.
TFC was determined using quercetin as standard and
expressed as quercetin equivalent, using regression equation
of quercetin (y = 37.3x – 0.073, R2 = 0.993). The TFC in
HAZN was found to be 4.72±0.10 mg QE/g extract (Table
2).

Fig 2: Ferric reducing power of HAZN

3.5 Total antioxidant capacity
The total antioxidant capacity was measured by
phosphomolybdate method and is expressed as number
equivalent of ascorbic acid per gram of extract. HAZN
extract was found to be 4.42 mmol ascorbic acid
equivalent/mg extract. A direct correlation was found to
exist between the concentration of the extract used and the
spectrophotometrically measured phosphomolybdenum
complex ( 2>0.98) (Figure 3). A calibration curve was also
plotted for ascorbic acid (y=4.835x+0.017; 2>0.97). The
total antioxidant capacity Results for antioxidant profile of
HAZN have been summarized in Table 5.

Table 2: Quantitative estimation of TPC and TFC
Parameter
Hydroalcohol extract of stem bark (mg/g
extract)
Total Phenolic content
15.89±0.15
(Gallic acid equivalent)
Total flavonoid content
4.72±0.10
(Quercetin equivalent)

3.3 Antioxidant activity by DPPH assay
hydroalcohol extract of stem bark exhibited promising
DPPH radical scavenging activity with IC50 value 0.0152
mg/mL when compared to 0.00195 mg/mL for gallic acid
used as standard. The scavenging potential of the crude
extract was found to be concentration dependent as
illustrated in Figure 1. 98.35% inhibition was reported at
concentration 100 g/mL which is comparable to standard
gallic acid activity (93.74%) produced at 4 g/mL
concentration (Table 3).

Fig 3: Total antioxidant capacity of HAZN
Table 3: Antioxidant Profile of HAZN
Results
IC50
mmol
(µg/mL) extract
Methods
Std. Test Std.
DPPH
1.95 15.2 Total
AntioxidantCapacity
Reducing Power
-

AA/

mgConcentration
µg/mL
(Absorbance 0.5)
Test
Std.
Test
4.42
-

56.69

221.7

4. DISCUSSION
Free radical mediated reaction may involve themselves in
pathogenesis of allied diseases and aggravate tissue damage.
A potent broad spectrum scavenger of these species may
serve as a possible preventive intervention for free radical
mediated cellular damage and diseases.19 There is an urgent
call for the development and utilization of natural
Fig 1: DPPH assay of hydroalcohol extract of stem bark (HAZN)
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antioxidants over synthetic ones due to lesser side effects,
higher solubility and dietary value of former.20
Presence of Alkaloids, tannins, glycosides, and phenols was
indicated by preliminary phytochemical investigation.
Further, the drug was explored for evaluating the total
phenolic conten and total flavonoid content. Total phenolic
content was found to be very high. Plant phenols are of great
interest, can be categorized into various classes and
flavonoids, have potent antioxidant potential.21 Flavonoids
are also reputed for their free radical scavenging potential
and find its use as antioxidant, antibacterial, antiinflammatory and antidiabetic.22
DPPH radical scavenging assay is most convenient and
standard method for estimating the radical scavenging
potential of the extract under study. DPPH is a stable pink
colored radical change to yellow on scavenging, which is
also indicated by decrease in absorbance at 517 nm. Dose
dependent scavenging was observed with both test extract as
well as standard gallic acid. % inhibition increased with
increase in concentration of HAZN and found to be
maximum at concentration 100 g/mL i.e. 98.3% activity
was observed.
Free radical chain reaction can be terminated by reducing the
free radicals into more stable products, which may not
participate in further reaction. Reducing ability of an
antioxidant may be illustrated by reduction of Fe3+ into Fe2+
in the reaction mixture by the crude extract under study The
reducing power is associated with the ability of an
antioxidant to donate an electron.23 Yellow colored reaction
mixture turned to various shades of green to blue, depending
on the reducing power of the compounds. Strong reducing
agents, however, formed Perl’s Prussian blue color and
absorbed at 700 nm.24 It was investigated that reducing
power of HAZN increased with increase in concentration,
which is indicated by increase in absorbance.
phosphomolybdenum method gives the total antioxidant
capacity of extract irrespective of nature and mechanisms of
the drug.17 A green colored complex phosphomolybdenum V
is formed from Mo (VI) by accepting an electron from the
extract. Total antioxidant capacity can be expressed as
ascorbic acid equivalent per gram extract. Many phenolics
and flavonoids may produce their antioxidant activity either
by donating an electron or hydrogen atom to the free
radical.25
The observed activity may be due to the presence of above
detected phytoconstituents. From the findings it can also be
concluded that phenolics and flavonoids may be responsible
for eliciting the antioxidant potential of the extract and may
also find helpful in reducing the oxidative stress. However,
further clinical studies are needed to be identifying the
bioactive compound and to re-confirm the findings.
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