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Abstract
Antioxidants are compounds which act as a major defense against oxidative stress caused by free radicals. In
this study, a comparative evaluation of the antioxidant properties, phenolic and flavonoid contents of the
methanolic extracts of Ocimum gratissimum Linn and Ocimum canwm Sims was carried out.
Crude extracts of both plants were obtained by maceration of powdered plant materials in methanol (80%) for
24hrs. The phenolic and flavonoid contents were determined using standard methods while the antioxidant
capacities were evaluated using six different in vitre radical scavenging assays: total antioxidant potential,
reductive potential, 1,1-diphenyl-2-picryl-hydrazyl (DPPH) free radical scavenging, lipid peroxidation inhibition,
hydroxyl radical and nitric oxide scavenging activity.
The total phenolic content in O. grafissimum and O. canum were found to be 32,66 £ 6.21 and 17.19+ 2,54 mg
GAE/g dw while total flavonoid content gave 1.94 +0.23 and 0.67 £ 0.01 mg QUE/g dw, respectively. Both
extracts had effective reductive potential as well as exhibited strong total antioxidant capacity with increasing
concentration of extract. Comparatively, O. gratissimum exhibited a significantly (p < 0.05) higher capacity to
quench the DPPH free radical with IC, value 0f26.01 = 3.2 pg/ml than O. canum, which has an IC_ value of 60.45
#5.22 pg/m. O. gratissimum also significantly inhibited membranc lipid peroxidation and hydroxyl radical formation
with IC 0£99.37 £+ 8.56 pg/ml and 465.33 + 21.62 pg/ml, respectively while O. canum correspondingly gave IC, |
values of 447.5+35.61 pg/ml and 868.16 + 43.05 pg/ml. In the nitric oxide scavenging activity, however, Q. canum
showed a stronger inhibitory cffect than O. grafissimum as indicatcd by their IC, values 0f277.22 £ 15.09 pg/m]
and 731 + 56.99 pg/ml, respectively. Thesc activities are however several folds lower than those of butylated
hydroxyl toluene (BHT), ascorbic acid and quercetin used as antioxidant standards.
The results dcmonstrate that (). gratissimum has greater antioxidant capacity than O. canum because of its
relatively higher radical scavenging activity in all antiradical tests carried out except the nitric acid scavenging
test and higher contents of flavonoid and phenolic compounds. Q. gratissimum is therefore more beneficial
therapeutically than O. canwm since it provides better defense apainst free radical induced oxidative stress. and
this attribute probably explains its relative preference in ethnomedicine for both culinary and medicinal purposes
amongst the Ocimum species widely cultivated in South Western Nigeria.
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1. Introduction

It has long been recognized that oxidative stress
elicited by oxygen-derived frec radicals in biclogical
systems plays a major role in thc pathogenesis of
several chronic disorders in humans, including
coronary heart disease, type II diabetes, arthritis,
ischemia-reperfusion injury, cancer,
neurodegenerative diseases and even in aging process
(Kumpulainen and Salonen, 1999; Buluca et al., 2000;
Arouma, 2003). Free radicals due to environmental
pollutants, radiation, chemicals, toxins, deep-fried and
spicy foods as well as physical stress cause depletion

of immune system antioxidants, change in genc
expression and induce the synthesis of abnormal
proteins (Gulcin, et al., 2007). There is increasing
evidence that normal oxidative metabolism in living
system and inflammatory processes remain one of
the major routes for producing reactive oxygen free
radicals, which may act as toxins, mediators and
modulators of inflammatory gene activation (Gulcin
et al., 2004). The ineffective scavenging of such
reactive oxygen species (ROS) has been reported to
play an adverse role in determining the extent of tissue
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hydroxyl radicals generated from the Fe*/ascorbate/
EDTA/H,O, system. The reacting mixture
contained, in a final volume of 1 ml, the following
reagents: 200pL KH PO,-KOH (100 mM) pH 7.4,
200uL deoxyribose (15 mM), 200 uL FeCl, (500 uM),
100 L EDTA (1 mM), 100uL sample, vehicle (blank)
or D-manirol (reference compound), 100 uL H,O,
(10 mM) and 100 pl. ascorbic acid (1 mmM). The
reaction mixture was vortexed and then incubated in
a water bath at 37 °C for 1 h. At the end of the
incubation period, 1 ml of 1% (w/v) thiobarbituric
acid (TBA) in 1.1% sodium dodecyl sulphate (SDS)
was added to each mixture followed by the addition
of 1ml of 20% (w/v) acetic acid. The solutions were
heated in a water bath at 95 °C for 60 min to develop
the pink color. The absorbance was measured at 532
nm. Percent inhibition of hydroxyl radicals was
calculated as expressed above with DPPH radical
scavenging.

Nitric oxide radical inhibition activity

The nitric oxide radical inhibiting activity of the
extracts was carried out according to the method of
Green ef af. (1982) as described by Marcocct ef al.
(1994). Nitric oxide, generated from sodium
nitroprusside in aqueous solution at physiological pH,
interacts with oxygen to produce nitrite ions which
was measured by Griess reaction. The reaction
mixture (3ml) containing sodium nitroprusside
(10mM) in phosphate buffered saline (PBS) and the
varying concentrations (10000, 5000, 2500, 625 and
312.5pg/ml) of the extract were incubated in a water
bath at 25°C for 150min. After incubation, 1.5ml of
the reaction mixture was removed and ].5ml of
Griess reagent was then added. The absorbance of
the chromophore formed was evaluated at 546nm
(Marcocei et al., 1994). The concentration of mitrite
-formed was derived from a regression analysis using
serial dilutions of sodium nitrite as a standard.
Percentage inhibition of nitric oxide radical formation
was calculated as expressed above with DPPH
radical scavenging.

Reductive potential

The reductive potential of the extracts was determined
according to the method described by Oyiazu et al.
(1986). To 1 ml of different concentrations {500,
250,125, 62.5,31.25 and 15.625 pg/ml) of the extracts
or standard vitamin C (10 pg/ml) and BHT 10 pg/ml)
was added 1ml of phosphate buffer (0.2 M, pH 6.6)
and vortexed after which 2.5 ml of 1% potassium
ferricyanide [K.Fe(CN) ] was added. The reacting
mixture was then incubated in a water bath at 50 °C
for 20 min. 2.5 ml of 10% trichloroacetic acid was
then added'to the mixture and centrifuged for 10 min.
To 2.5 ml of the supernatant was added 2.5 ml of
distilled water and then 0.5 ml of 1% FeCl, after
which the mixture was vortexed. The absorbance
was then measured at 700 nm. The increase in

absorbance of the reaction mixture indicated higher
reductive potential and was expressed as reductive
potential index (REI) relative to the reductive power
of 10 pg/ml vitamin C standard.

Statistical analysis

Results are expressed as mean value = SEM. Simple
regression analysis was performed to calculate the
dose-response relationship of standard solutions and
the test samplcs. The statistical significance between
antioxidant activities was ¢valuated using a Mann-
Whitney U test. P values less than 0.05 were
considered to be statistically significant.

3. Results

The percentage yield of the methanol (80%v/v)
extract from the dried plant material is shown in
Table 1. O. gratissimiom contained more methanol-
soluble compounds than &. canuwm. Furthermore, the
Folin-Ciocalteu assay showcd that the concentration
of phenolic compounds in O. gratissimum is twice
that of O. camum. Similarly, the concentration of total
flavonoids in O. gratissimum was 1.94 mg QUE/g
dry wt plant material, which is thrice that observed
in Q. canwm (0.67 = 0.11 mg QUE/g dry wt plant
material) as shown in Table 1.

The total antioxidant capacity of the plant extracts is
shown in Table 2. At a concentration of 250 wg/ml,
the total antioxidant capacity for O. canum was

679.29 + 21.63, (vitamin C cquivalent ug/g dw ) and
270.91 £9.21 (GAE ug/g dw) while O. gratissimum
gave relatively higher values of 1157.31 £ 30.52
(vitamain C equivalent pg/g dw ) and 474.31 £ 12.98
(GAE ngig dw), respectively.

Figure 1.illustrates the reductive potential of the plant
extracts. At the lowest concentration of 31.25 pg/ml,
the two plant extracts apparently show the same

reductive potential; but at higher concentrations, O.
gratissimum was observed to have much higher
reductive potential than O. canum.

The scavenging potential of the plant extracts was
assayed by the DPPH radical scavenging, lipid
peroxidation inhibition, hydroxy! radical and nitric
oxide scavenging assays as shown in Table 3.

In the DPPH radical scavenging assay, extracts of
both plants were observed to exhibit a concentration
dependent decrease in the concentration of DPPH
radical owing to their scavenging properties. O.
gratissimum showed a strongcr DPPH scavenging
activity with an IC_ of 26.01 + 3.31 pug/ml than O.
canum, which gave an IC,, of 60.4 + 5.67ug/ml.
However, DPPH scavenging activity in both plant
samples was less than that of the reference samples,
L-ascorbic acid, BHT and quercetin.

Similarly, both extracts inhibited lipid peroxidation
induced by Fe* ascorbate system in a concentration
dependent manner with O.gratissirmum exhibiting a
potency of approximately 5 times that of O. canum.
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