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ABSTRACT

The in vitro antioxidant activity of the Capparis Zeylanica extract showed that has 
a scavenging ability of hydroxyl peroxide radicals (421.74 ± 25.61 mg/ml) and 
DPPH radical scavenging activity (around 95%). In vivo study in rats with Cappa-
ris Zeylanica extract showed significant antioxidant activity in the DPPH test as 
compared to the control. Capparis Zeylanica extract at doses of 100 and 200 mg/
kg significantly increased rats TAP as compared to control where as the decreased 
in TBARS was significant in 200 and 400 mg/kg compared to the control. Admi-
nistration of Capparis Zeylanica extracts at a dose of 400 mg/kg per day did not 
significantly alter serum TAP but little alteration was observed in TBARS test. 
Antioxidant activities of the extract at doses of 100 and 200 mg/kg were in all ex-
periments comparable to that of α-tocopherol (10 mg/kg). A good result for DPPH 
and TBARS was found at a dose of 400 mg/kg compared to the α-Tochopherol. 
Dose dependent effect was found in DPPH scavenging activity. The constituents 
like total phenolic compounds (43.625±1.45 mg/g of dry extract), total tannins 
(24.75±1.23 mg/g of dry extract), total flavonols (1.653 ± 1.41mg rutin equivalents/g 
dry extract), total flavonoids (0.876±0.26 mg/g Rutin/g of dry extract), Saponins 
(1.22±1.35 mg/g of dry extract) and fatty acids (0.0867 ± 0.01 mg/g of dry extract) 
indicate that the Capparis Zeylanica root extract may contribute to the antioxidant 
activity. www.relaquim.com
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RESUMEN

La actividad antioxidante in vitro de los extractos de Capparis Zeylanica mostró 
que tienen la habilidad atrapadora de radicales hidroxil peróxido (421.74 ± 25.61 
mg/ml) y actividad atrapadora de radicales DPPH (alrededor del 95%). El estudio 
in vivo en ratas con extractos de  Capparis Zeylanica mostró actividad antioxidan-
te significativa en la prueba de DPPH comparado con el control. Los extractos de 
Capparis Zeylanica a las dosis de 100 y 200 mg/kg incrementaron significativa-
mente el TAP en ratas comparados con el control, en tanto que la disminución en 
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el ensayo TBARS fue significativo a 200 y 400 mg/kg comparado con el control. 
La administración de extractos de Capparis Zeylanica a la dosis de 400 mg/kg 
por día no alteró el TAP en suero y se observaron pocas alteraciones en el ensayo 
de TBARS. La actividad antioxidante de los extractos a las dosis de 100 y 200 
mg/kg en todos los experimentos fueron comparables al de α-tocoferol (10 mg/
kg). Se encontró un buen resultado para DPPH y TBARS a la dosis de 400 mg/kg 
comparable al de α-tocoferol. Se encontró un efecto dosis-dependiente en la acti-
vidad atrapadora  del radical libres en la prueba DPPH. Los constituyentes como 
compuestos fenólicos totales (43.625±1.45 mg/g de extracto seco), taninos totales 
(24.75±1.23 mg/g de extracto seco), flavonoles totales (1.653 ± 1.41mg equivalentes 
de rutina/g extracto seco) y ácidos grasos (0.0867 ± 0.01 mg/g de extracto seco) 
indica que el extracto de raíz de Capparis Zeylanica puede contribuir a la actividad 
antioxidante. www.relaquim.com 

analgesic, anti-inflammatory, antimicrobial 
and immunostimulant activity. This plant 
has been of interest to researchers because 
it is a medicinal plant employed in Indian 
traditional system of medicine.  Root is 
astringent, diuretic, germicidal, and abor-
tifacient. Root bark ten gram with one cup 
water crush and filter; this juice is narcotic, 
useful for relieving accidental pain (Varsha 
et al., 2011). It contains alkaloids, phytos-
terols, mucilaginous substances and water 
soluble acid. (Chakravarti et al., 1932) The 
plant possesses sedative property (Schults 
et al., 1984 and Jain et al. 1994).  Despite 
its wide range of folk medicinal uses in 
India sub-continent, there is very little do-
cumentation on its phyto- constituents and 
antioxidant activity is available especially 
for the root part. A review of the literature 
throws a little light on the antioxidant study 
of this plant. The aim of this study was to 
assess the in vitro and in vivo antioxidant 
activity of the ethanolic extract of Capparis 
Zeylanica root. For this purpose, the factors 
responsible for the potent antioxidant have 
been evaluated for the total free radical 
scavenging activity, preliminary phytoche-
mical assay, hydrogen peroxide ability and 
hydroxyl inhibitory activity. Attempts have 
also been made to quantitatively identify 
important phytochemicals (phenolics) and 
correlate these constituents with the free 
radical scavenging reactions.

INTRODUCTION

Antioxidants have the ability of protecting 
organisms from damage caused by free radi-
cal-induced oxidative stress (Li L.J., 1999). 

Presently, the probable toxicity of synthetic 
antioxidants has been condemned. It is 
strongly believed that regular consumption 
of plant-derived phytochemicals may drift 
the balance toward an adequate antioxidant 
status (Halliwell, B, 1996). Thus, in recent 
years, interest on natural antioxidants, 
especially of plant origin, has increased ma-
nifolds (Jayaprakash et al., 2000). Cappa-
ris Zeylanica, variously known as Indian 
caper, a climbing shrub found throughout 
India belonging to family Capparidaceae. 
In Sanskrit it is known as Vyakhranakhi, 
kinkani, tapasapriya, granthila, karambha 
(Satyanarayana et al., 2008). It grows in 
moist habitat and is found throughout the 
majour parts of India. In different parts of 
India it is known with different names like 
Asadhua in Orissa, Kathotti in tamil etc 
(Muthu et al., 2006). Almost all the parts 
ie.  Root, bark, fruits, leaves, fruits, seeds 
are used for different purposes, it is used 
in many ayurvedic formulations (Mishra et 
al., 2011). Capparis Zeylanica Linn. (Cappa-
ridaceae) has been used as a (Rasayan) 
drug in the Ayurvedic system of medicines. 
Capparis Zeylanica Linn. is reported to 
posses anti oxidant, sedative, antipyretic, 
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MATERIALS AND METHODS

Chemicals and Reagents
2,2-diphenyl-1-picryl-hydrazyl (DPPH), Ru-
tin, sodium nitrite (NaNO2 ), trichloroacetic 
acid (TCA), ascorbic acid, ferric chloride 
(FeCl3), 2-deoxy-2-ribose, butylated hydro-
xytoluene (BHT), gallic acid, magnesium 
ribbon, acetic anhydride and ammonium 
hydroxide (NH4OH) were obtained from 
Hi Media Laboratories Pvt. Ltd, Mumbai, 
India. Thiobarbituric acid (TBA) was obtai-
ned from Loba Chemical, Mumbai, India. 
Ethanol, chloroform, ethanol, glacial acetic 
acid, benzene, hydrogen peroxide, ethylene-
diamine tetraacetic acid (EDTA), potassium 
di-hydrogen phosphate (KH2PO4), di-potas-
sium hydrogen phosphate (K2HPO4), potas-
sium hydroxide (KOH), sodium hydroxide 
(NaOH), potassium ferricyanide (K3Fe(CN)6), 
Fehling’s solution, Mayer’s reagents, so-
dium carbonate (Na2CO3), conc. HCl and 
conc. H2SO4 were procured from Merck, 
Mumbai, India. Folin-Ciocalteu reagent was 
from Sisco Research Laboratory, Mumbai, 
India. Aluminum chloride (AlCl3) was ob-
tained from SD Fine Chemicals Limited, 
Mumbai, India. All chemicals and solvents 
are analytical grade. All chemicals were of 
highest purity (99.0%). Sodium acetate, 
2,4,6-tripyridyl-striazine (TPTZ), 1,1,3,3-te-
tramethoxypropan (MDA), trichloroacetic 
acid (TCA), glacial acetic acid, FeCl3´6H2O, 
HCl, α-Tocopherol (Trolox) and n-butyl 
alcohol were purchased from Merck India.

Plant Material and Extraction
Roots of Capparis Zeylanica Linn. (C. ho-
rrida Linn., Capparis brevispinia DC.), 
were collected in the month of March from 
Medicinal Plant garden of Banaras Hindu 
University, varanasi campus. It was iden-
tified, confirmed and authenticated by 
comparison with an authentic specimen. 
A voucher specimen (H. P. L. 512) of the 
plant including the root is deposited in the 
department of Pharmaceutics, Institute of 
Technology, Banaras Hindu University, 

Varanasi for future reference. Collected 
fresh root was washed, dried and 10g of 
root powder was extracted in a Soxhlet 
apparatus using 90% ethanol (the ratio of 
plant material to solvent was 1:15 m/v). 
The extraction was carried out at boiling 
temperature for 6 h. The extracts obtained 
were evaporated under pressure at 50 o C 
to a constant weight. The extract was sto-
red at 4ºC until required. Before use, the 
Capparis Zeylanica root extract was dis-
solved in double-distilled water in desired 
concentrations.

Determination of Plant Extract Yield
The yield of evaporated dried Capparis Zeyla-
nica  root extract based on dry weight basis 
was calculated from the following equation: 
 
Yield (g/100 g of dry plant material) = (W1 Χ 100) / W2 

Where, W1 and W2 were the weight of the 
extract after the solvent evaporation and the 
weight of the dry plant material, respectively. 

Preliminary Phytochemical Screening
Tests for sterols/triterpenes, phenolic 
compounds, flavonoids, tannins, car-
bohydrates/ glycosides, saponins and 
alkaloids were carried out according to 
the previously reported method (Harbor-
ne JB, 1973). Phytochemical screening 
for the presence of secondary metabolites 
was performed using TLC analyses (pre-
coated aluminium silica gel plates, GF254, 
Merck) with different eluting systems. 
The solvent systems were (CH2Cl2: MeOH, 
18:1),CHCl3:EtOAc:MeOH; 2:2:1), (CHCl3: 
MeOH, 8:1 and 8:2), (CHCl3:MeOH:H2O; 
62:35:5),(n-BuOH:MeOH:H2O, 5:1:1). 
Spray reagents used in order to develop the 
spots were: 1% ferric chloride (tannins), 2% 
aluminium chloride in ethanol (flavonoids), 
40% sulphuric acid/ethanol (saponins), 
and Dragendorff reagent (alkaloids) (Wag-
ner et al., 1984). Also, one dimensional PC 
was performed on Whatmann No. 1 (57 _ 46 
cm) using BAW solvent systems (n-BuOH: 
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AcOH: H2O, 4:1:5 organic layer) and 15% 
AcOH/H2O. The change of spot colours 
on the chromatograms was detected by 
exposing to ammonia vapour or spraying 
with 1% ethanol AlCl3 or FeCl3 (Mabry & 
Thomas, 1970). 

Estimation the total amount of phenolic 
compounds, flavonoids, flavonols, fatty acids 
and tannins

Determination of the Total Phenol Content
The total phenolic, flavonoid, flavonol and 
tannin contents of each active fraction 
was measured according to the methods 
previously described for total phenolics, 
flavonoids and flavonols (Kumaran & 
Karunakaran, 2006).  The total phenolic 
content of plant extracts was determined 
using FCR. This method depends on the 
reduction of FCR by phenols to a mixture of 
blue oxides which have a maximal absorp-
tion in the region of 750 nm. About 100 µl 
of plant extracts (100 µg/ml) and also 100 
µl of gallic acid (100 µg/ml) were mixed 
with 500 µl of the FCR and 1.5 ml of 20% 
sodium carbonate. The mixture was shaken 
thoroughly and made up to 10 ml using 
distiled water. The mixture was allowed to 
stand for 2 h. Then the absorbance at 765 
nm was determined against a blank which 
contain all reagents without the samples or 
the gallic acid at the same conditions. All 
determinations were carried out in duplica-
tes. The total phenolic content is expressed 
as the number of equivalents of gallic acid.

Determination of the Total Flavonoid Content
The flavonoids content was determined by 
aluminium chloride method using rutin as 
a reference compound. This method based 
on the formation of a complex flavonoid-
aluminum having the absorptivity maxi-
mum at 415 nm. About 100 µl of plant 
extracts in ethanol (10 mg/ml) was mixed 
with 100 µl of 20% aluminium trichloride in 
ethanol and a drop of acetic acid, and then 
diluted with ethanol to 5 ml. The absorption 

at 415 nm was read after 40 min. Blank 
samples were prepared from 100 µl of plant 
extracts and a drop of acetic acid, and then 
diluted to 5 ml with ethanol. The absorp-
tion of standard rutin solution (0.5 mg/ml) 
in ethanol was measured under the same 
conditions. All determinations were carried 
out in triplicates. The amount of flavonoids 
in plant extracts in rutin equivalents was 
calculated by the following formula:

X = (A. mo) / (Ao. m)

where X is the flavonoid content, mg/
mg plant extract in rutine equivalent, A is 
the absorption of plant extract solution, Ao 
is the absorption of standard rutin solution, 
m is the weight of plant extract, mg and mo 
is the weight of rutin in the solution, mg.

Determination of the Total Flavonol Content
The content of flavonols was determined 
by using rutin as a reference compound. 
This method also based on the formation 
of complex with maximum absorption at 
440. About 1 ml of each ethanolic plant 
extract (10 mg/ml) was mixed with 1 ml 
aluminium trichloride (20 mg/ ml) and 3 
ml sodium acetate (50 mg/ ml). The absor-
bance at 440 nm was read after 2.5 h. The 
absorption of standard rutin solution (0.5 
mg/ml) in ethanol was measured under the 
same conditions. All determinations were 
carried out in triplicates. The amount of 
flavonols in plant extracts in rutin equi-
valents (RE) was calculated by the same 
formula of flavonoids:

X = (A . mo) / (Ao . m)

Determination of the Total Tannins Content
The total content of tannins was determi-
ned using FCR. About10 ml (100µg/ml) of 
each fraction (solution 1, S1) was mixed 
with 100 mg of casein with interval sha-
king for two hours (adsorption oftannins) 
and then filtered (solution 2, S2). The total 
phenolic contentsfor both solutions S1 
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and S2 using Folin–Ciocalteu’s methodas 
(Grubesic et al. & Vladimir-Knezevic et al., 
2005). The difference between absorbances 
of S1 and S2 correspond to concentration 
casein-adsorbed tannins in sample. All 
determinations were carried out in triplica-
tes. The total casein-adsorbed tannins are 
expressed as the number of equivalents of 
gallic acid.

Determination of Fatty acids
Extract was evaporated under vacuum to 
obtain fatty oil. A few drops of 0.5N of al-
coholic potassium hydroxide was added to 
small quantities of the Capparis Zeylanica 
root extracts along with a drop of Phenol-
phthalein separately and heat on a water 
bath for 1-2 hrs. The formation of soap in-
dicates the presence of Fixed oils and Fats. 
The hydrolyzed oil was then separated to 
obtain unsaponified fraction and free fatty 
acid. Unsaponified part was collected and 
further hydrolyzed to get complete free fatty 
acids. Hydrochloric acid water was added 
to make the water layer (containing the 
free fatty acids) acidic and extracted with 
diethyl ether for complete separation of free 
fatty acids and estimation of quantity by 
titration with standard alkali (I.P., 1996). 

DPPH Radical Scavenging Activity
The free radical scavenging capacity of 
the extracts was determined using DPPH 
(Hasan et al. 2006). The DPPH solution 
(0.006% w/v) was prepared in 95% etha-
nol. The ethanol extract of the BVV leaves 
was mixed with 95% ethanol to prepare the 
stock solution (1 mg/ml). Freshly prepared 
DPPH solution was taken in test tubes 
and extracts were added followed by serial 
dilutions (100-1000 μg) to every test tube 
such that the final volume was 2 ml, and 
discoloration was measured at 517 nm after 
incubation for 30 min in the dark (Themo 
UV1 spectrophotometer, Thermo Electron 
Corporation, England, UK). Measurements 
were performed at least in triplicate. Ascor-
bic acid was used as a reference standard 

and dissolved in DDW to make the stock 
solution with the same concentration (1 
mg/ml). The control sample was prepared, 
which contained the same volume without 
any extract and 95% ethanol was used as 
the blank. 

Percent scavenging of the DPPH free 
radical was measured using the following 
equation: 

 
DPPH scavenging effect (%) = (Ao - A1) / Ao X 100

 
where, Ao was the absorbance of the 
control and A1 was the absorbance in 
the presence of the sample (ethano-
lic extract of Capparis Zeylanica root) 
The actual decrease in absorption induced 
by the test compounds was compared with 
the positive controls. The IC50 value was 
calculated using the dose inhibition curve.

Hydrogen Peroxide Scavenging
This activity was determined according to 
a previously described method with mi-
nor changes (Oyaizu, 1986). An aliquot of 
H2O2 (2 mM) and various concentrations 
(100-1000 μg/ml) of samples were mixed 
(1:0.6 v/v) and incubated for 10 min at 
room temperature. After incubation, the 
absorbance of hydrogen peroxide at 230 
nm was determined against a blank solu-
tion containing phosphate buffer without 
hydrogen peroxide. For each concentra-
tion, a separate blank sample was used for 
background subtraction. The percentage 
scavenging activity of hydrogen peroxide 
by the Capparis Zeylanica root extract was 
calculated as follows:

 
% scavenging activity [H2O2] = [Abs (control) 
- Abs (standard) / Abs (control)] Χ 100

 
Where, Abs (control): absorbance of the 
H2O2 (2 mM) as control

 
Abs (standard): absorbance of the extract 
/ standard
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Reducing Power
The reducing power of the Capparis Zeyla-
nica root extract was determined according 
to the method previously described (Evans 
et al., 1997). Different concentrations of the 
extract (250-2,500 μg) in 1 ml of double 
distilled water were mixed with phosphate 
buffer (2.5 ml, 0.2 M, pH 6.6) and potas-
sium ferricyanide [K3 Fe(CN)6 ] (2.5 ml, 1%). 
The mixture was incubated at 50ºC for 20 
min. A portion (2.5 ml) of TCA (10%) was 
added to the mixture, which was then cen-
trifuged at 3,000 rpm for 10 min. The upper 
layer of the solution (2.5 ml) was mixed with 
double distilled water (2.5 ml) and FeCl3 
(0.5 ml, 0.1%) and the absorbance was 
measured at 700 nm. Increased absorbance 
of the reaction mixture indicated increased 
reducing power. Ascorbic acid was used 
as a reference standard. Phosphate buffer 
(pH 6.6) was used as a blank solution. The 
absorbance of the final reaction mixture of 
the two parallel experiments was taken and 
expressed as mean ± standard deviation.

Animals and treatment
Experiments were performed on adult 
male Wistar rats from the animal room of 
Institute of Medical Science, BHU, Vara-
nasi weighing 180–200 g. They were kept 
under standardized conditions (tempera-
ture 21–24 °C and a light/dark cycle of 12 
hours/12 hours) and fed a normal labora-
tory diet. After 1 week of acclimatization, 
rats were divided into one control and 
four experimental groups with 6 animals 
in each group. The study protocol was as 
per the guide line of IMS, BHU, Varanasi 
Ethics Committee. The extract was dissol-
ved in normal saline to provide a 20 mg 
mL–1 solution. Animals from group 1 to 3 
received doses expressed on the basis of 
mg dry extract per kg body mass, namely 
100, 200, and 400 mg/kg per day of the 
extract by intra-gastric intubation for 
14 days. Group 4 received α-tocopherol 
(10 mg/kg per day) dissolved in saline 
by intra-gastric intubation as a referen-

ce antioxidant for comparison. The fifth 
group of animals was treated as control 
and received only saline.

Blood collection
About 4 mL of blood was collected through 
direct heart puncture from anesthetized 
rats. Intraperitoneal administration of pen-
tobarbital (60 mg/kg) was used to induce 
anesthesia in rats. The blood was centrifu-
ged at 2000 × g for 10 minutes to separate 
serum. The serum was kept at –20 °C for 
subsequent determination of lipid peroxi-
dation and antioxidant status.

Lipid peroxidation assay
Thiobarbituric Acid Reactive Substances 
(TBARS) assay is the method of choice for 
screening and monitoring lipid peroxida-
tion, a major indicator of oxidative stress. 
To precipitate the serum proteins, 2.5 mL 
of TCA 20% (m/V) was added into 0.5 mL 
of the sample, which was then centrifuged 
at 1500 × g for 10 min. Then 2.5 mL of 
sulfuric acid (0.05 m L–1) and 2 mL TBA 
(0.2%) was added to the sediment, shaken, 
and incubated for 30 min in a boiling water 
bath. Then, 4mL n-butanol was added, and 
the solution was centrifuged, cooled and 
the supernatant absorption was recorded 
at 532 nm using a UV-Visible spectropho-
tometer (Shimadzu, Japan). The calibration 
curve was obtained using different concen-
trations of 1, 1, 3, 3-etramethoxypropane 
as standard to determine the concentration 
of TBA-MDA adducts in samples (Satho, 
1978).

Total antioxidant power (TAP) assay
The total antioxidant capacity of serum 
was determined by measuring its ability 
to reduce Fe3+ to Fe2+ by the FRAP (Ferric 
Reducing Ability of Plasma) test. The FRAP 
assay measures the change in absorbance 
at 593 nm owing to the formation of a blue 
colored Fe(II)-tripyridyltriazine compound 
from Fe(III) by the action of electron do-
nating antioxidants. The FRAP reagent 
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consists of 300 mmol L–1 acetate buffer 
pH = 3.6, 10 mmol L–1 TPTZ in 40 mmol 
L–1 HCl and 20 mmol L–1 FeCl3´ 6 H2O in 
the ratio of 10:1:1. Briefly, 10 mL of serum 
was added to 300 mL freshly prepared and 
pre warmed (37°C) FRAP reagent in a test 
tube and incubated at 37°C for 10 min. The 
absorbance of the blue colored complex 
was read against a reagent blank (300 mL 
FRAP reagent + 10 mL distilled water) at 
593 nm. Standard solutions of Fe2+ in the 
range of 100 to 1000 mmol L–1 were pre-
pared from ferrous sulphate (FeSO4´7 H2O) 
in water. The data was expressed as mmol 
ferric ions reduced to ferrous form per liter 
(FRAP value) (Benzie, 1996). 

DPPH radical scavenging activity
In this test, serum ability to inhibit DPPH 
radical was measured (Yokozawa, 1998). 
DPPH is one of the few stable organic nitro-
gen radicals and has a maximum of absorp-
tion at 517 nm. 20 mL of rat’s serum was 
added to 3 mL of DPPH solution (0.1 mmol 
L–1 in ethanol) and the reaction mixture 
was shaken vigorously. After incubation at 
room temperature for 10 min, the absor-
bance of this solution was determined at 
517 nm DPPH solutions without serum and 
with α-tocopherol were used as the control 
and reference, respectively.

Determination of LD50
In order to determine the acute toxicity 
(LD50) of Capparis Zeylanica, doses of 10, 
100, 1000, and 2000 mg/kg of the day 
extract were administrated to rats via in-
tragastric tube. The animals were observed 
for 48 h and mortality was recorded at the 
end of this period (Hayes, 1988).

Statistical Analysis
Results are expressed as mean ± S.E.M. of 
triplets. One way analysis of variance (ANO-
VA) was used to analyze the results with 
post-hoc analysis, and where appropriate, 
Turkey’s test was employed; p values less 
than 0.05 were considered significant.

RESULTS

Plant Yield
The yield of the Capparis Zeylanica root 
ethanolic extract was 10.46%.

Preliminary Phytochemical Screening
Preliminary phytochemical screening of the 
extract revealed the presence of various 
bioactive components, of which phenol, 
fatty acids and tannins were the most pro-
minent, and the result of the phytochemical 
test has been summarized in (Table 1, 2). 
Reports are also available where the phe-
nolic compounds, flavonols, fatty acids and 
tannins are found to be associated with the 
antioxidative activity in biological systems 
(Shinde et al., 2007). 

DPPH Scavenging Activity of the Capparis 
Zeylanica ethanolic root Extract Compared with 
Standard Ascorbic Acid (In vitro)
In this present study, the antioxidant acti-
vity of the ethanol extracts of the Capparis 
Zeylanica root was investigated using the 
DPPH scavenging assay, reducing power 
of the extract and by determining the to-
tal antioxidant capacity of the extract. All 
these have proven the effectiveness of the 
ethanol root extract of Capparis Zeylanica 
compared with the reference standard 
antioxidant ascorbic acid. The DPPH an-
tioxidant assay is based on the ability of 
DPPH, a stable free radical, to decolorize 
in the presence of antioxidants. The DPPH 
radical contains an odd electron that is 
responsible for the absorbance at 540 nm 
and also for the visible deep purple color. 
When DPPH accepts an electron donated 
by an antioxidant compound, the DPPH is 
decolorized, which can be quantitatively 
measured from the changes in absorbance. 
Comparison of the antioxidant activity of 
the extract and ascorbic acid is shown in 
(Figure 1). The ethanol extract of Capparis 
Zeylanica exhibited a significant dose-de-
pendent inhibition of DPPH activity, with a 
50% inhibition (IC50) at a concentration of 
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532 μg/ml as compared with the standard 
ascorbic acid (269.53 μg/ml).

Hydrogen Peroxide Scavenging
(Figure 2) shows that the root extract is 
a good scavenger of H2O2 (IC 50 = 521.74 
± 25.61 mg/ml) compared with standard 
ascorbic acid (IC50 = 700 ± 0.3 mg/ml). 
The IC50 value (Figure 2) of the extract was 
lesser than that of the standard. 

Reducing Power Assay
The reductive capabilities of the plant ex-
tract compared with ascorbic acid have been 
depicted in (Figure 3). The reducing power 

of the extract of Capparis Zeylanica root was 
found to be remarkable, which increased 
gradually with a rise in the concentration. 
As illustrated in (Figure 3), Fe 3+ was trans-
formed to Fe 2+ in the presence of the extract 
and the reference compound ascorbic acid 
to measure the reductive capability. At 0.25 
mg/ml, the absorbance of the plant extract 
and ascorbic acid was 0.026 and 0.016, 
respectively, while at 2.0 mg/ml, the absor-
bance of both the extract and ascorbic acid 
were almost the same. From the figure, it 
can be inferred that a low dose of the extract 
shows the maximum reducing capability 
when compared with the standard.

Table 2. Estimation of Phytoconstituents in methanol extracts of Capparis Zeylanica root.
Chemical Constituents Amount
Total Tannin 21.1±2.37 mg/g GAE/g of dry extract
Total Flavonoids 0.876±0.26 mg/g Rutin/g of dry extract
Total Flavonols 1.653 ± 1.41mg rutin equivalents/g dry extract
Total Phenols 43.625±1.45 mg/g GAE/g of dry extract
Total simple phenolic 18.875±1.33 mg/g GAE/g of dry extract
Total Saponin 1.22±0.35 mg/g of dry extract
Fatty acids 0.0867 ± 0.01 mg/g of dry extract

Table 1. Preliminary phytochemical screening of Capparis Zeylanica root extract
Constituent Pet. ether Chloroform Ethyl acetate Butanol Alcohol
Alkaloids - + - - +
Carbohydrates - - - - -
Coumarins - - - - -
Flavonoids - + + + +
Fixed oils + - - - +
Glycosides - - - - -
Gums and 
resins

- - - - -

Mucilages - - - - +
Proteins and 
amino acids

- - - + +

Saponins - - + + +
Steroids and 
sterols

+ - - + +

Tannins + + + + +
Triterpenoids - - - + +
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Figure 1. Inhibition v/s Concentration, of Capparis Zeylanica, Signi-
ficantly different *P-value<0.05 from CZ group, as was determined by 
one-way ANOVA followed by the Turkey’s test.

Figure 2. Hydrogen peroxide assay, Significantly different *P-value<0.05 
from CZ group, as was determined by one-way ANOVA followed by the 
Turkey’s test.

Figure 3. Reducing power assay, Significantly different *P-value<0.05 
from CZ group, as was determined by one-way ANOVA followed by the 
Turkey’s test.
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Fig. 4. Antioxidant potential of CZ in assays: a) DPPH, b) TAP and c) TBARS compared 
to α-tocopherol in rat blood. Data are mean ± SEM of 6 animals in each group. *Diffe-
rent from the respective control (p < 0.05) followed by Turkey’s test. α-Tocopherol was 
administered at a dose of 10 mg/kg per day.
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Determination of LD50 (In vivo)
The acute toxicity test (LD50) demonstrated 
that Capparis Zeylanica extract is not lethal 
up to a dose of 2000 mg/kg. 

DPPH radical scavenging activity

Capparis Zeylanica extracts in all doses 
(mg/kg) used significantly (p < 0.05) increa-
sed the serum DPPH scavenging potential 
when compared to the control as follows: 
100 (480%), 200 (520%), 400 (620%). This 
value for α-tocopherol (10 mg/kg) compared 
to the control was 640% (p < 0.05) (Fig. 4a). 

Total antioxidant power (TAP) assay 

Capparis Zeylanica extract in the all doses 
(mg/kg), significantly (p < 0.005) increa-
sed the serum TAP when compared to 
the control as follows: 100 (25.0%), 200 
(37.5%), 400 (12.5%) (Fig. 4b). This value 
for α-tocopherol (10 mg/kg) compared to 
the control in the TAP assay was 20.0% (p 
< 0.05) and at dose of 400 mg/kg per day 
did not significantly alter the serum TAP.

Lipid peroxidation assay

Capparis Zeylanica extract in the same 
doses (mg/kg), significantly (p < 0.005) de-
creased the serum TBARS when compared 
to the control as follows: 100 (7.3%), 200 
(29.3%), 400 (23.2%) (Fig.4c). This value 
for α-tocopherol (10 mg/kg) compared to 
the control in the TBARS assay 26.8% (p < 
0.05) and at dose of 400 mg/kg per day did 
not significantly alter the serum TBARS.

DISCUSSION

Medicinal plants have become extremely 
popular all over the world as antioxidants 
and markets are flooded with herbal formu-
lations. Studies in the USA have reported 
that roughly 40–60% of cancer patients who 
use some form of complementary medicine 

include the use of herbs, vitamins, antioxi-
dants or all three (Wang et al., 2005). Free 
radicals are involved in the normal phy-
siology of living organisms. Under certain 
conditions, the excess of free radicals and 
reactive oxygen species have been proposed 
to induce cellular damage and to be involved 
in several human diseases such as cancer, 
arteriosclerosis, inflammatory disorders as 
well as in ageing process. In recent past se-
veral dietary and herbal formulations which 
have free radical scavenging potential have 
gained important in treating such chronic 
diseases (Tiwari et al., 2007). In the present 
experiment, the radical scavenging activity 
of ethanol extract of Capparis Zeylanica root 
growing in India is estimated using DPPH 
assay. Antioxidant studies indicate that 
Capparis Zeylanica root extract possess the 
ability of either inhibiting free radical for-
mation or itself be a free radical scavenger. 
The ethanolic extract of Capparis Zeylanica 
root showing almost similar response as 
reported earlier (Arol et al., 2010). The dose 
inhibition curve and IC50 values of the root 
extract are shown in [Figure 1]. In the dose-
response experiment, it could be observed 
that total inhibition of the enzymes was ne-
ver achieved. The maximum inhibition was 
in the range of 75-85% in the presence of 
the 25 mg/ml extract. With the addition of a 
larger amount of extract to the DPPH assay 
mixture, the degree of inhibition decreased, 
indicating a pro-oxidant effect. The explana-
tion for the higher IC50 (IC50 = 269.53 μg/ml) 
value found in the experiment was because 
the sample used was a crude extract, with 
the compound(s) reacting as antioxidants.

The antioxidative effect of Capparis Zey-
lanica root extract is mainly due to phenolic 
components such as tannins and phenols 
(Zhang et al., 2005).  The antioxidant acti-
vity of phenolic compounds is mainly due 
to their redox properties, which can play an 
important role in absorbing and neutralizing 
free radicals, quenching singlet and triplet 
oxygen or decomposing peroxides (Osawa 
T, 1994). In this respect, polyphenolic com-



18 S. Kumar miShra, P. n. Singh, S. D. Dubey

pounds like tanins and phenols commonly 
found in plants have been reported to have 
multiple biological effects, including an 
antioxidant activity (Gil et al., 1999 & Vin-
son et al., 1995). For measurements of the 
reducing power assay method is based on 
the principle that substances, which have 
reduction potential, react with potassium 
ferricyanide (Fe3+) to form potassium ferro-
cyanide (Fe2+), which then reacts with ferric 
chloride to form ferric ferrous complex.  
Similar trends have been observed with 
the Capparis Zeylanica root extract. Earlier 
authors have observed a direct correlation 
between antioxidant activity and reducing 
power of certain plant extracts (Tanaka et 
al., 1988). The presence of reducing agents 
is thought to be associated with the reducing 
properties (Duh et al., 1999), which in turn 
have been shown to exert an antioxidant 
action by donating a hydrogen atom that 
breaks the free radical chain (Gordon, 1990). 

Data obtained by DPPH, FRAP, and 
TBARS assays indicate that Capparis Ze-
ylanica  effectively inhibits oxidative stress 
in vivo. When tested by FRAP and TBARS, 
Capparis Zeylanica extract at a dose of 400 
mg/kg per day exhibited no significant 
antioxidant activity in comparison to the 
control. It is proposed that the DPPH test 
is more sensitive than FRAP and TBARS 
tests for examination of the antioxidant 
capacity of Capparis Zeylanica. The etha-
nolic extract of Capparis Zeylanica root 
showing almost similar response as re-
ported earlier (Arol PM, 2010) for in vitro 
study. The antioxidative effect of Capparis 
Zeylanica root extract is mainly due to 
phenolic components such as tannins and 
phenols (Zhang et al., 2005). The Capparis 
Zeylanica extract also consists of fatty acids 
containing the conjugated double bonds 
like linoleic acids, palmitic acids and other 
long chain fatty acids which are reported 
to be responsible for antioxidant activity. 
Reducing agents are also reported to react 
with certain precursors of peroxide thus 
preventing peroxide formation.

 CONCLUSION

The Capparis Zeylanica root ethanolic ex-
tract showed a strong antioxidant activity 
by inhibiting DPPH, hydrogen peroxide 
and reducing power activities when com-
pared with the standard L-ascorbic acid 
and α-tochopherol. In addition, the Cappa-
ris Zeylanica root was found to contain a 
noticeable amount of total phenols and 
flavonoids, which play a major role in con-
trolling oxidation. The results of this study 
show that the Capparis Zeylanica root can 
be used as an easily accessible source of 
natural antioxidant. However, the phyto-
constituents responsible for the antioxidant 
activity of Capparis Zeylanica are not much 
clear. Therefore, a further study is needed 
to determine the mechanism behind the 
antioxidant activity of this plant. The study 
indicates the interesting anti oxidative stress 
potential of Capparis Zeylanica in vivo that 
is comparable to that of α-tocopherol. Fur-
ther studies are needed to elucidate whether 
Capparis Zeylanica root could be useful in 
the management of human diseases resul-
ting from oxidative stress.

ACKNOWLEDGMENT

The author is thankful to Department of 
Pharmacy, Institute of Technology, BHU, 
Varanasi for providing necessary facilities 
to carry out the work.



Evaluation of antioxidant activities in ethanolic extract of Capparis Zeylanica Linn. root. Rev. Latinoamer. Quím. 41/1(2013)  19

REFERENCES

Arol, P. Macwan, Patel, M. A. (2010) Antioxidant Potential Of Dried Root Powder Of CAPPARIS 
ZEYLANICA Linn., International Journal of Pharmacy and Pharmaceutical Sciences, 3 (2): 
58-60. 

Benzie, I.F. and Strain, J.J. (1996) Ferric reducing ability of plasma (FRAP) as a measure of 
antioxidant power: the FRAP assay. Analytical Biochemistry 239: 70–76.

Chakravarti, S. and Venkatasubban, A., (1932) Preliminary chemical examination of the root 
bark of Capparis Zeylanica. J Ann.Uni.IB, 176-180.

Duh, P.D., Tu Y.Y., Yen. G.C. (1999) Antioxidant activity of the aqueous extract of Harn Jyur 
(Chrysanthemum morifolium Ramat). Lebensmittel-Wissenschaft & Technologie  32: 269-77.  

Gil, M.I., Ferreres, F.A. Tomas-Barberan, (1999) Effect of Postharvest storage and processing 
on the antioxidant constituents (Flavonoids and Vitamin C) of fresh-cut spinach Journal 
of Agricultural and Food Chemistry 47: 2213-7.

Gordon, M.H. (1990) The mechanism of antioxidant action in vitro. In: Hudson BJ, editor. Food 
antioxidants. London: Elsevier Applied Science. 1-18.

Grubesic, R.J., Vukovic, J., Kremer, D., & Vladimir-Knezevic, S. (2005) Spectrophotometric 
method for polyphenols analysis: Prevalidation and application on Plantago L. species. 
Journal of Pharmaceutical and Biomedical Analysis, 39: 837–842.

Halliwell, B. (1996) Oxidative stress, nutrition and health. Experimental strategies for optimi-
zation of nutritional antioxidant intake in humans. Free Radical Research 25:1-32.

Harborne, J. B., (1973) Methods of plant analysis. In Phytochemical methods. London: Cha-
pman and Hall, 1–32. 

Hasan, M.S., Ahmed, M.I., Mondal, S., Uddin, S.J., Masud, M.M., Sadhu, S.K. et al. (2006) 
Antioxidant, antinociceptive activity and general toxicity study of Dendrophthoe falcata 
and isolation of quercitrin as the major component. Oriental Pharmacy and Experimental 
Medicine. 6: 355-60.

Hayes, A.W. (1988). Principles and Methods of Toxicology [M]. 2nd ed., Raven Press, New York, 
pp. 169–221.

Indian Pharmacopoeia. (1996). Delhi: Published by the controller of Publications; Vol. 2A, p. 
62-3.  

Jain, S.K., Ranjan, V., Sikarwar, R.L.S. and Sakiani, A. (1994) Botanical distribution of psy-
choactive plants in India, Ethnobotany 6: 65-75.

Jayaprakash, G.K., Rao, L.J. (2000) Phenolic constituents from lichen Parmontrema stuppeum. 
Food Control. 56:1018-22.

Kumaran, A., & Karunakaran, J. (2006) In vitro antioxidant activities of methanol extracts of 
five Phyllanthus species from India. LWT, 40: 344–352.

Li, L.J. (1999) Antioxidants and Oxidative Stress in Exercise. Proceedings of the Society for 
Experimental Biology and Medicine 222: 283-92.

Mabry, T. T., Markham, K. R. & Thomas, M. B. (1970) The systematic identification of flavo-
noids. New York: Springer-Verlag. 

Mishra, S.K. and Singh, P.N. (2011) Ethnomedicinal, phytochemical and pharmacological 
review of Capparis Zeylanica Linn. Research Journal of Pharmaceutical, Biological and 
Chemical Sciences. 2 (2): 506.

Muthu, C., Ayyanar, M., Nagappan, R., Ignacimuthu, S. (2006) Journal of Ethnobiology and 
Ethnomedicine; 2(4): 1-10. (5)



20 S. Kumar miShra, P. n. Singh, S. D. Dubey

Osawa, T. Novel natural antioxidants for utilization in food and biological system. In: Uritani I, 
Garcia VV, Mendoza EM, editors. (1994) Post harvest biochemistry of plant food-materials 
in the tropics. Japan: Japan Scientific Societies Press: 241-51.  

Oyaizu, M. (1986) Studies on products of browning reaction prepared from glucoseamine. 
Japanese Journal of Nutrition 44: 307-14.

Rice-Evans, C., Miller N., Paganga G. (1997) Antioxidant properties of phenolic compounds. 
Trends in Plant Science. 2: 152-9.

Satho, K. (1978) Serum lipid peroxidation in cerebrovascular disorders determined by a new-
colorimetric method. Clinica Chimica Acta 90:  37–43.

Satyanarayana, T., Anjana, A., Mathews, Vijetha P. (2008) Pharmacognosy Reviews. 2:36-45. (4)
Schults, R.G. and Hofmann, A. (1984) Psychoactive plants in need of chemical and pharma-

cological study Proc. Indian Academy of Sciences (Plant Sci). 93 (3): 281-284.
Shinde, V., Dhalwal K., & Mahadik K.R. (2007) Review on antioxidant potential of some im-

portant medicinal plants. Pharmacologyonline, 2: 1–11.
Tanaka, M., Kuie, C.W., Nagashima Y., Taguchi T. (1988) Applications of antioxidative Maillard 

reaction products from histidine and glucose to sardine products. Nippon Suisan Gakk. 
54: 1409-14.

Tiwari, O. P, & Tripathi, Y. B. (2007) Antioxidant properties of different fractions of Vitex ne-
gundo Linn. Food Chemistry, 100: 1170–1176. 

Varsha S. Rathod et al., (2011) Ethnopharmacognostical studies of Capparis Zeylanica (Linn.):A 
potential psychoactive plant. Journal of Pharmacy Research, 4(3),910-91.

Vinson, J.A., Dabbagh, Y.A., Serry, M.M., Jang, J., (1995) Plant flavonoids, especially tea 
flavonols, are powerful antioxidants using an in vitro oxidation model for heart disease. 
Journal of Agricultural and Food Chemistry 43: 2800-2.  

Wagner, H., Bladt, S., & Zgainski, E. M. (1984) Plant drug analysis. Berlin: Springer pp. 298–334. 
Wang, K., Zhang Y., & Yang C., (2005) Antioxidant phenolic compounds from rhizomes of 

Polygonum paleaceum. Journal of Ethnopharmacology. 96: 483–487. 
Yokozawa, T., Chen, C.P., Dong, E., Tanaka, T., Nonaka, G.I. and Nishioka, I. (1998). Study 

on the inhibitory effect of tannins and flavonoids against the 1,1-diphenyl-2 picrylhydrazyl 
radical Biochemical Pharmacology, 56: 213–222.

Zhang, Y., Bao, Lu, B.L., Ren B.Y., Tie Y.P., Zhang X.W. (2005) Determination of flavone C- 
glucosides in antioxidant of Bamboo leaves fortified foods by reversed phase HPLC. Journal 
of Chromatography A 1065: 177-85. 


