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ABSTRACT

Oxidative stress has been identified as the root cause of the development and progression of several diseases. Supplementation of
exogenous antioxidants or boosting endogenous antioxidant defenses of the body is the most promising way of combating the
detrimental effects of reactive oxygen species (ROS) induced oxidative damage. Intake of natural antioxidants preferentially from
plant sources is most essential to avoid side effects. Ocimum basilicum L (Lamiaceae), a medicinally important plant commonly
known as “Holy basil” found to contain many biological properties. The present study is aimed in evaluating the free radical
scavenging potentials of Ocimum basilicum leaves extract. The leaves extract contains phytochemicals such as flavonoids, phenols,
alkaloids, glycosides, saponins, tannins, phytosterols and triterpenoids. Ocimum basilicum is rich in minerals like copper,
magnesium, calcium, zinc, sodium, and potassium. The antioxidant nature of the leaves extract was proved from DPPH, ABTS, NO,
Superoxide radical scavenging assays, FRAP and TBARS assays. From the results obtained, O.basilicum leaves extract can be

considered as a therapeutic agent for the treatment of free radical mediated diseases..

Keywords: Ocimum basilicum,; Phytochemicals; Free radicals; Antioxidant property.

INTRODUCTION

xidative stress is the causative factor which is

involved in the onset and progression of diabetes

mellitus,  cancer, neurodegenerative  and
cardiovascular disease. Free radicals are generated in
human body during metabolic process and exposure with
external environment resulting in oxidative stress induced
damage on cells or tissues. Detonated production of free
radicals cause oxidative stress, thus destroying internal
redox balance and causing a variety of free radical
mediated diseases’.

Natural antioxidants of plant origin especially through
foods are essential to eradicate a number of free radical
mediated diseases’. In the series of various medicinal
plants, Ocimum basilicum. plays a significant role for its
folkloric use in the treatment of various ailments.

Ocimum basilicum L (Lamiaceae) also commonly known
as “Holy basil” have possess different biological effects.
The oil of the plant contains eugenol, methyl eugenol,
citral, and methyl chavicol 2. 0. basilicum leaves are used
as an’gispasmodic, carminative, digestive, stomachic, and
tonic >*.

0.  basilicum produces triterpenoids, polyphenols,
steroids, and phenylpropanoids some of which, such as
basilol,  ocimol, basilimoside, rosmarinic  acid,
hydroxycinnamic acids, oleanolic acid, and betulinic acid
which possess various biological propertiess’e. Ocimum
sp., is shown to exert antibactericidal, antiinflammatory,
antioxidative, antiulcer, antidiarrheal, chemopreventive
and hypoglycemic properties "**. The observed effects of
the plants might be due to its antioxidant power which in
turn is attributed to the presence of flavonoids and
polyphenols . In the absence of systematic studies in
the literature, the present study was aimed to investigate

the antioxidant properties of Ocimum basilicum leaves
extract.

O. basilicum leaves

MATERIALS AND METHODS
Plant material- Identification and authentication

Matured O. basilicum leaves were selectively removed
from the plant in and around areas of Vyasarpadi,
Chennai, Tamil Nadu and identified by a plant taxonomist.

Preparation of ash

The O.basilicum leaves were shadow dried, finely
powdered using electrical grinder. One hundred gram of
properly powdered leaves were taken in a viterosil
crucible and placed in an electrical muffle furnace
overnight maintaining its temperature between 430-450°
C because the loss of zinc may occur at >450° C and loss
of potassium occurs if the temperature is too high (>480°
C). The ash was then removed and dried in vacuum
desiccators. The yield of ash in the powdered leaves was
found to be 15.00g/100g.

Total Ash

2g of the ground air-dried material was accurately
weighed, in a previously ignited and tared crucible
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(usually of platinum or silica). The content was spread in
an even layer and ignited by gradually increasing the heat
to 450°C until it is white, indicating the absence of carbo
following by cooling in a dessicator Ash value can be
calculated by using formula:-

Ash value = Initial Weight — Final Weight x 100/ Initial Weight
Trace element analysis

2g of ash was digested with a triple acid (nitric acid,
sulphuric acid and perchloric acid in the ratio of 11:6:3)
for the complete removal of organic content. The
digested sample was made up to 100 ml using deionized
water and this sample is used for the assay of trace
elements through atomic absorption spectroscopy using
hollow cathode lamps. The determination of the trace
element content of O.basilicum was carried out using an
atomic absorption spectrometer (GBC-Avanta, Australia).

Preparation of O.basilicum leaves extract
Delipidation and extraction

O. basilicum leaves were washed, dried in a hot air oven
at 40°C and subsequently ground in to powder in an
electrical grinder. Delipidation was performed with
petroleum ether (60-80°C) for overnight. soxhalation was
performed with 95% ethanol. Ethanol was evaporated in
a rotary evaporator at 40-50°C under reduced pressure.
The yield of the leaves extract was around 13.5 % of dry
weight.

Preliminary phytochemicals screening

Phytochemical screening of the leaves extract was
performed  according to standard established
procedures.”’15

Free Radical Scavenging Assays

The in vitro anti radical scavenging potential of
O.basilicum leaves extract (200-1000pg/ml)  was
determined using DPPH, ABTS, Nitric oxide scavenging
and superoxide scavenging assays respectively 1619 Ferric
reducing antioxidant power (FRAP) assay was carried out
according to the method of Benzie and Strain (1996)20.
Thiobarbituric acid reactive substances (TBARS) assay.
TBARS assay was conducted according to methods
described.”*

RESULTS

The leaves extract was found to contain of flavonoids,
alkaloids, glycosides, phyosterol, phenols, tannins,
proteins, saponins, sterols and triterpenes in the leaves
extract. The ash content and mineral content is
represented in table 1 and 2 respectively. Ocimum
basilicum is rich in minerals like copper, magnesium,
calcium, zinc, sodium, and potassium.

Figure 1 and 2 shows the effect of O.basilicum leaves
extract on the DPPH and ABTS radicals present in the
reaction mixtures. The extract at a concentration of
1000ug/ml, significantly scavenged 84 % of DPPH radicals
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with a I1Cso value of 586.3ug/ml and 79 % ABTS radicals
having ICsq value of 727.9ug/ml.

Table 1: Ash content of Ocimum basilicum leaves

Constituent Content (%)

Total Ash 12 £0.20
Water soluble Ash 4.40 £ 0.08
Acid soluble ash 4.55+0.10

Table 2: Mineral Composition of Ocimum basilicum Leaves

Element Concentration (ppm)
Calcium (Ca) 36.60

Iron (Fe) 12.5
Magnesium (Mg) 10

Sodium (Na) 103
Potassium (K) 900

Zinc (Zn) 0.85

Copper (Cu) 0.48

Figure 1: DPPH radical scavenging potential of Ocimum basilicum leaves extract
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Figure 2: ABTS radical scavenging potential of Ocimum basilicum leaves extract
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The superoxide scavenging activity of O.basilicum leaves
extract is graphically represented as figure 3. 0O.basilicum
leaves extract showed 81% superoxide scavenging activity
(ICso= 604.2 pg/ml) and Nitric oxide scavenging activity
(figure 4) was 83% with ICsovalue of 652.60 pg/ml.

Figure 3: Superoxide radical scavenging potential of Ocimum baslicum leaves extract
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Figure 4 :Nitric oxide radical scavenging p of Oci:

leaves extract

—— %% inhibition of extract
——Ascorbic acid

% SO SCAVENGING

200 400 00 500 1000

Concentration (pg)

Figure 5: Ferric Reducing Antioxidant Power (FRAP) Assay
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Antioxidant activities of the ethanolic extracts of the
O.basilicum as determined by the FRAP assay. In the FRAP
assay the absorbance of O.basilicum was found to be
0.12, 0.18, 0.24, 0.48, 1.00 at 200-1000 pg/ml
respectively (Figure 5). The percentage inhibition using
the TBARS assay ranged from 24.00 to 80.00% for the
leaves extract.

DISCUSSION

Total ash includes physiological ash, which is derived from
the plant tissue. Non-physiological ash is derived from
environmental contaminations such as sand and soil.
O.basilicum show a variation in contents of compounds
according to differences in growing conditions, such as
soil type, climate which may change the ash content
depending upon presence of various contaminants thus
becoming an important parameter of quality assessment.

Ocimum basilicum is rich in minerals like copper,
magnesium, calcium, zinc, sodium, and potassium which
do play a pivotal role in insulin metabolism. It has been
reported that the percentages of minor mineral elements
content were (lron from 0.98 to 4.35 mg/100g), (Zinc
from 10.44 to 17.72 mg/100g), (Copper from 0.45 to 3.75
mg/100g) 2 (Mlitan, et al., 2014). A high concentrations
of potassium, (483mg/100g); calcium, (460mg/100g);
moderate amount of sodium, (159mg/100g); appreciable
concentrations of phosphorus, (35.9mg/100g); and
(10.5mg/100g) in Ocimum basilicum has been reported.
Ocimum basilicum also contains has higher concentration
of crude protein 2 The results of the present study are in
line with earlier reports.

Phytochemicals, are produced in plants to protect
themselves from the environmental stress and infections.
Phytochemicals play a preventive role in the treatment of
diabetes and cancer **%. Primary metabolites produced
in plants are maintains plant cells, while secondary
metabolites are responsible for normal growth,
development and defense of plants *’. These compounds
are mostly nitrogen-containing alkaloids or nitrogen-
deficient terpenoids and phenolics **.  Flavonoids and
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phenolic acids are biosynthetically derived from the
acetate and shikimate pathways (from phenylalanine or
tyrosine)””>°. It has been reported that Ocimum basilicum
L. contains various compounds such as flavonoid, alkaloid,
phenol and essential oil contains flavonoid compound
with the greatest potential as an antioxidant >*.

In vitro antioxidant assays are used to measure and
confer antioxidant activity to plants; however, each of
these has its own limitations regarding applicability. In
these assays, plants are generally assessed for their
function as reducing agents, hydrogen donors, singlet
oxygen quenchers or metal chelators, after which they
are classified as primary (chain-breaking) and secondary
(preventive) antioxidants. Primary antioxidants act by
donating a hydrogen atom, while secondary antioxidants
function via binding of metal ions capable of catalyzing
oxidative processes and scavenging oxygen, absorbing UV
radiation, inhibiting enzymes or decomposing
hydroperoxide.

The antioxidant property of plant confer their free radical
scavenging potential their bio active components and to
understand the mechanism of action of their
phytoconstituents > In the present study, O.basilicum
leaves scavenge DPPH and ABTS radicals in a
concentration dependent manner. Bioactive compounds
(Free radical quenchers) of the plants may react with
DPPH which is a purple colored stable free radical and
convert it into a colorless a-a-diphenyl-B-picryl hydrazine.
The amount of DPPH which is reduced may be estimated
by observing a decrease in absorbance at 517 nm. ABTS
assay involves reduction of the color intensity of ethanolic
solution containing pre-formed radical monocation of
ABTS which is generated by oxidation of ABTS with
potassium persulfate due to the radical scavenging
activity of antioxidants present in the plants. The change
in intensity of the color is directly proportional to the
antioxidant efficiency of the compound in plant extract.
O.basilicum leaves extract at a concentration of
1000pg/ml, the extract significantly scavenged 84 % of
DPPH radicals (1C5,=586.3pg/ml) and 79 % ABTS radicals
(1C50=727.9ug/ml)

Superoxide radicals generated in vitro by the system was
determined by NBT photoreduction method. The
decrease of absorbance at 560 nm with the plant extract
indicates the consumption of superoxide anion in the
reaction mixture. Superoxide radical is converted by SOD
to hydrogen peroxide, which produces reactive hydroxyl
radicals. O.basilicum leaves extract exhibited a maximum
of 81% superoxide scavenging activity (ICso= 604.2 pg/ml).

Nitric oxide It plays an important role in N-methyl-D-
aspartate (NMDA) receptor activation and the induction
of significant oxidative stress. NO induced oxidative stress
causes lipid peroxidation and neuronal cell death by DNA
damage. In the present study nitric oxide scavenging
activity was 83% with ICspvalue of 652.60 pg/ml.

In the present study, the absorbance of O. basilicum
leaves extract clearly increased which is due to the

@

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

99



Int. J. Pharm. Sci. Rev. Res., 55(1), March - April 2019; Article No. 18, Pages: 97-100

formation of the Fe2+- TPTZ complex with increasing
concentration as seen. The leaves extract showed a
significant antioxidant activity. The high percentage
inhibition observed in the TBARS assay indicate the ability
of the leaves extract to inhibit linoleic acid peroxidation.
The antioxidant activity of the plant extract may be due to
the presence of phenolic compounds with redox
properties which make them act as reducing agents,
hydrogen donors, singlet oxygen quenchers and as well as
potential metal chelators™

CONCLUSION

O.basilicum leaves is rich in biologically active ingredients
and minerals of known pharmacological actions. Free
radical potential of the O.basilium leaves extract is
evident from in vitro antioxidant assays. The antioxidant
property might be due to the presence of flavonoids and
phenols present in the leaves. Thus, Ocimum basilicum
leaves can be used for the treatment of free radical
mediated diseases such as diabetes mellitus and cancer.
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