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Abstract: Extracts of leaves of Ocimum gratissimum and O. basilicum were investigated for antioxidant
activities. The proximate composition determination revealed that extracts of QOcimusm sp. had a high crude
protein content (20.18 and 20.15), respectively. The crude fibre and ash content were high and the
physicochemical parameters of the extracts were found to be similar. About 11-14% Vitamin E was obtamned from
the extracts as Vitamin E is said to be the most abundant lipid soluble antioxidants. An evaluation of the
antioxidant effectiveness of the two extracts were carried out and compared with the synthetic antioxidant
(BHT). Extracts of the spice were found to exhubit effective antioxidant activities as the synthetic antioxidants
except for the green pigment of the extract. O. basilicum exhibited an appreciable antioxidant effectiveness
which is significantly equal to the activity of BHT at THE 5th and 10th days during the 20 days of storage.
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INTRODUCTION

Utilisation of spices as food additives has been an
age long practice carried out by different people in many
part of the world. Spices extractives, such as oleoresin of
rosemary, can provide mhibition of oxidative rancidity and
retard the development of wamed-over flavour in some
products. Thus, some spices not only provide flavour and
aroma to food and retard microbial growth but are
also beneficial in prevention of some off-flavour
development™™.

Lipid peroxidation is a major cause of food quality
deterioration during processing and storage Shahidi and
Naizl®. Oxidation of lipid imitates other changes in food,
which affects its nutritional quality, wholesomeness,
safety, colour, flavour and texture!™.

Antioxidants are known to protect food quality by
delaying or mhibiting free radical oxidation of fats and oils
and the resulting off flavour and colour™. Although
synthetic antioxidants like butylated hydroxytoluene,
butylatedhydroxy anisole and propyl gallate are currently
being used mn food mdustries, concemns about the
possible adduce effects of these and others have been
documented™.

Ocimum sp. belong to the plant family Labiates,
which  comprises of several species such as
O. gratissimum, O. basilicum O. americanus and
O. tenuiflorum” |

The leaves from these various species have been put
to various uses such as condiments, used for abdominal

pains, as a tooth gargle, to regulate menstruation and cure
prolapsed of the rectum!”. Also the fragment leaves are
also added to various dishes with a fishy or disagreeable
smell. It occurs directly or indirectly for example m the
development of ketch up, spices are ground, mixed and
put inmuslin bag which 1s dipped mto the ketch up Sethip
Aggarual™ There is dearth of literature on the antioxidant
effectiveness of Ocimum gratissimum and Ocinnm
basificum. Thus, the objective of this study was to
evaluate the antioxidant properties of these spices that
have been put to various uses.

MATERIALS AND METHODS

Sample collection and preparation: Ocinuim gratissimum
and O. basilicum leaves were plucked from three different
farms located around Federal University of Technology,
Alkure road in Akure. The freshly plucked lerics were
identified at the Crop Soil and Pest Management
Department FUTA. These leaves were sorted, washed
under runmng tap water for 2 min, dramed and dried at
45°C m the oven. The dried leaves were blended to obtain
a fine powder and were sealed, respectively in high
density polyethylene film and stored until required
for use.

Proximate analysisdetermination: Proximate composition
of the spices were determined using the method of
AOACHY The spices were analyzed for percentage
fat, moisture, protein, ash and carbohydrate contents. The
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moisture content and ash content were determined using
AOACH procedure. The average of the triplicate
readings gave the percentage moisture and ash contents,
respectively. The fat content , crude fibre and crude
protein were all determined using A.O.A.CF. All the
analysis were carried out in triplicates. The carbohydrate
content was determmed by difference.

of
Some

Determination of physicochemical properties
Q. basilicum and O. gratissimum:
physicochemical properties of the spice extracts were
determined. This include; the specific gravity, refractive
index, pH peroxide value and iodine value The specific
gravity was determined as the weight of equal volume of
o1l to to the same volume of water. Refractive mdex was
carried out using Abbe refractometer as. The pH was
determined using pH meter (Mettler 350). The peroxide
value was determined using the method. The iodine value
was determined by Wijs method.

Extraction of antioxidant: Antioxidant extraction were
carried out using the method of Adegoke and
Gopalakrishna®™ modified by extracting 25 g of finely
ground spice with 250 mL Hexane in a Soxhlet extraction
apparatus for 8 h. This consists of a high recovery unit
and the extraction rate of spice to solvent was 5:50, that is
for every 5 g of sample; 50 mL of solvent was used.To
maximize antioxidant recovery, the defatted spices were
subjected to further extraction using fresh solvents. In
order to reduce the extraction solvent in the antioxidant to
permissible level, the antioxidant was desolventized. This
was done by drying the antioxidant in an air oven at 50°C
for 10 min. The crude extracts were evaporated to dryness
and the percentage yield of the extracts was determined.

Application of the antioxidant: Three antioxidants were
incorporated by direct addition into the groundmut oil
(groundmut oil bought from the market) and were then
thoroughly mixed to achieve a uniform dispersion- U.S.
Food and Drug Admimistration regulations govermng the
use of antioxidants limits usage levels to 0.02% w/w of the
lipid content of the food. The antioxidants inoculated into
the groundnut oil sample mclude; extracts of O . basilicum,
O.gratissimum  and BHT. Hence, the minimum
concentration of the antioxidant employed was 100 ppm
while the maximum was 300 ppm. All the experiments were
done in triplicates.

Assessment of the antioxidant activities: In order to
assess the efficacy and potency of the spice extracts as
antioxidants, the inoculated o1l samples and the control

were subjected to accelerated stability test This
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experiment was done at 63°C in an air light oven for a
period of 20 days. The samples were shaken twice a day
during storage and momitored for the peroxide value every
5 days. Decrease in the rate of formation of peroxides was
taken as a measurement of the antioxidant activity of each
extract’. The peroxide value, iodine value and refractive
index were carried out using.

Determination of vitamin e content (tocopherol): About
0.5 g of sample (antioxidant extract) was weighed into a
100 mL beaker. 40 mL of petroleum ether was added and
shaken to ensure a umform mixmg. The mixture was
filtered using whatman No 42 filter paper and made up to
mark with petroleum ether in a 100 mI. volumetric flask.
Standard Vitamin E (c¢-tocopherol) were prepared from
range 25-200 pg mL ™" in petroleum ether and treated as
sample. 2 ml. of sample and standard petroleum ether
extracted were each treated with 10 mL of the iron
dipyridyl in glacial acetic acid and made up to 100 mL
volume with glacial acetic m 100 mL volumetric flask. The
absorbance of the standards were read on a spectronic
20 spectrophotometer at a wavelenght of 460 nm. Vitamin
E mmg 100 g was calculated using the formular;

Absorbance samplexgradient  factorxdilution
factor/weight of sample source, association of vitamin
chemist, methods of vitamin.

RESULTS AND DISCUSSION

Proximate composition: The two extracts have low
moisture contents but high crude protein contents. The
result of the proximate composition of the extracts,
Table 1, shows that there is no much difference in the
values of moisture, protein and carbohydrate of the two
samples. However, O. gratissimum was found to be
considerably higher in total ash and crude fibre than
O. basilicum. This could give higher digestion aiding
ability over O. basilicum Adejumo™. The low moisture
content obtained is similar to that observed by Adegoke!
where he obtained a moisture contents of 8.44% and
7.51% for 4. Melegueta and X. aethiopica, respectively.
Whereas, the protein content of Ocimgm sp. is higher
(20.18 and 20.15%) as agamst 6.44 and 8.53% for
A. melegueta and X. aethiopics™.

Physicochemical properties of the extracts: The result of
the physicochemical properties of the two natural extracts
which mclude, specific gravity, refractive index, pH,
peroxide value and iodine value Table 2, were found to be
similar except for the iodine value which was found to be
higher in the extracts and O.gratissimum value was
shown to be higher than that of the O.gratissimum. The
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Table 1: The proximate composition of O. gratissimum and O. basilicum

Sample Moisture (%) Fat (%) Protein (%) Total Ash Crude fibre CHO (%)
Ccimum

grcrissimum 8.11+0.10 11.78+0.09 20.18+0.09 15.62+0.07 8. 70+0.09 35.6140.05
O. basilicum 9.35+0.02 14.3840.03 20.15+0.01 13.2540.01 6.73£0.01 36.1440.01

Table 2: Chemical values of 0. gratissimum and 0. basilicum

Table 4:  Antioxidant activity of Q.basificum, O, gratissimum and BHT

Parameters O gratissimum Obasilicum (100 ppm)

Specific gravity 0.947+0.01 0.955+0.01 No. of days Control BHT O.basilicum  O.gratissimum

Refractive Tndex 1.43+0.01 1.44+0.01 0 6.89+0.01 6.89+0.01 6.89+0.01 6.89+0.01

pH 6.90+0.01 7.10+0.08 5 8.0+0.2¢ 2.86+0.15% 3.1940.01" 4.29+0.01°

Peroxide value 5.80+0.07 7.10+0.09 10 8.5+0.24%  3.06+0.11* 3.30+0.01" 4.49+0.01°

Todine value meg.kg 4848+0.13 41.12+0.01 15 8.9+0,.2¢ 3.1040.02% 3.50+0,02" 4.79+0.01°
20 9.1+0.1¢ 3.134+0.11* 4.0+0.2¢ 5.10+0.1°

Table 3: Vitamin E content and % vield of extract of the spices

Samples Vit. E (mg 100 g)  Yield of Extracts (%6) Fat (%)
Q. basilictm 10.29+0.01 14.69+0.01 14.38+0.01
O. gregtissimm 13.34+0.01 11.26+0.01 11.78+0.01

mnplication of this high iodine value is that the extracts
have high unsaturated linkages and they could be more

susceptible to oxidation!',

Vitamin E content and % yield of extract of the spices:
The spices were found to contain 11-14% vitamin B
Table 3, which shows that the spice extracts can act as
strong antioxidant""!, Vitamin E is reported to favour the
absorption of iron and play a role in maintaming stability
of biological membranes'”. All tocopherols and
tocotrienols when not esterified , have the ability to act as
antioxidants, quench free radicals by donating the
phenolic H and an electron Naturally occuring
tocopherols has been shown to contribute to the stability
of highly unsaturated vegetable oils through their
antioxidant activity'?. Due to its antioxidant activity,
Vitamin E 18 able to spare carotene and vitamm A from
oxidative destruction!. The extracts were also found to
contain 11-14% Vitamin E, which is the most abundant
lipid soluble antioxidant and protects the lipid portions of
the cell, especially cellular membranes!™.

The antioxidant yield obtained from 10g of each spice
are also shown in Table 3. Q. basilicum had a higher yield
than O. gratissimmsm but the two spices antioxidant yield
15 lower when compared with Xylopia aethiopica which
had a higher vield of 44%"!. The higher percentage vield
of X. aethiopica may be due to its higher fat content.
From Table 3, the extraction yield showed a correlation
with the fat contents, the more the fat content the more
the extract yield.The fat content of any food may be
considered to consist of the free lipid and the bound lipid
constituent. The free lipid constituent 13 that which may
be extracted by less polar solvent such as diethyl ether,
hexane and  petrolueum spirit whereas the bound
constituents require more polar solvents such as alcohol
for their extraction!™!. In this study hexane was used for
the extraction.
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Each wvalue represent the mean and standard deviation firom three lots. a-c
means within a column with a different letter are significantly different
(p<0.05)

Table 5:  Antioxidant activity of Q.basificum, O, gratissimum and BHT
(300 ppm)

No. of days  Control BHT O.basgilicum  O.gratissinrmim
0 6.89+0.01  6.89+0.01 6.89+0.01 6.89+0.01

5 8.0+£0.2% 2.03+£0.05° 2.08+0.13* 3.13+0.15°
10 8.5+0.24%  2.20+0.1* 2.60+0.02* 3.60+0.05°
15 8.9+0.2% 2.20=0.1° 2.9640.12° 3.90+0.1°
20 9.1£0.1¢ 2.30+0.1* 3.1640.15° 4.20+0.1°

Each value represent the mean and standard deviation from three lots. a-c
means within a column with a different letter are significantly different
(p<0.05)

Antioxidant activity of the spice: The antioxidant activities
of the spice extracts were compared with the antioxidant
activity of BHT at 100 and 300 ppm inclusions,
respectively Table 4 and 5. The control {(groundnut oil
without antioxidant) showed that the peroxide value of
the o1l mcreases with storage days. This shows that as
storage days increase there i1s increas in the rate of
oxidation of the unsaturated bonds. However, when the
natural antioxidants (spice extracts) and the synthetic
antioxidant (BHT) were added there were reductions in
the peroxide values which were different sigmficantly.

At 100 ppm, the peroxide value of the control on the
0 day was (6.89+0.01) and 1t increased to 9.1+0.1) on the
20th day .The oil sample treated with BHT had a peroxide
values (6.89+0.15 and 3.13+0.11) on the 0 and 20 days,
respectively. However, the oil samples treated with spice
extracts O basilicum had values of (6.894+0.01 and 4.024+0.2)
for 0-20 days, respectively, while O. gratissimum treated
o1l had peroxide values reduced from (6.89+0.01 to
5.104£0.1). Though the peroxide value of the BHT treated
o1l was significantly dirfferent from the oil sample treated
with the natural antioxidants these natural extracts could
as well act as antioxidant.

At 300 ppm inclusion however, there were no
significant difference mn the antioxidant activiyies of BHT
and O.basilicum on the 5 and 10th days (Table 5). This
shows that if the natural antioxidants are added in lugher
concentrations they would be as effective as the the
synthetic antioxidants™. But as the storage days
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increases there is tendency for the natural antioxidant to
loose its antioxidant ability due to evaporation because
on the 15th and 20th days the BHT activity was found to
be sigmficantly different agam (Table 5). This study 1s in
agreement with the research carried out by Wu" where
they reported that naturally occuring compounds in
rosemary extract exlibited antioxidant properties like BHA
and equal or slightly less than BHT. The difference in
antioxidant effectiveness of natural antioxidants couldbe
as aresult of plant species and the extraction method®.

CONCLUSION

This study entails the determination of the
antioxidant activities of the Ocifmum sp. The proximate
composition revealed that the leaves are rich in protein
and the Vitamin E content of the extracts are indications
to their ability to serve as antioxidants. Thus, the oily,
green aromatic extracts from Ocimum sp. possessed good
antioxidant properties m o1l except for the green colour of

the extracts.
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