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ABSTRACT

The present study was conducted to evaluate thsilfp@schemical groups present, total phenolic cophtand
antioxidant activity of ethanolic extract of leaw&sOcimum sanctum. In the study, presence of taand flavonoid
were found significant in the crude extract. Fowestigating the antioxidant activity, three compéenary test
systems, namely DPPH free radical scavenging, riegupower assay and ferrous ion chelating abilitgrev
conducted. In DPPH free radical scavenging tesi [Zalue for the crude extract was found fairly sfgm@int
(7.2340.05 ug/ml) while compared to that of the reference stadd ascorbic acid and BHA (2.12#0.02 &
4.8740.05ug/ml respectively). In reducing power assay, theiimam absorbance for the extract was found 2.155
#0.018 at 10Qug/ml while compared to 2.811 +0.0d@ml and 2.031+0.012g/ml for standard ascorbic acid and
BHA respectively. The lg value of the extract as percentage of F®n chelating ability was determined as
19.0540.08ug/ml where EDTA showed 8.8740.08§/ml. The total phenolic amount was also calculaaedjuite
high in the extract 279.0540.73 mg/g of gallic a@duivalent). Therefore, the obtained results teémaduggest
potent antioxidant activities of the crude ethao@ktract of the leavesf O. sanctum and justify its folkloric use.

Key words: Ocimum sanctupAntioxidant activity, DPPH, Total phenolic conteReducing power assay.

INTRODUCTION

Ocimum sancturhinn., commonly known asloly basilin England and ulsi in Bangladesh, is a herbaceous plant
famous for its significant role in traditional meitie [1]. Recent studies wit@. sanctumhave suggested that the
plant has hypoglycemic [2], adaptogenic[3], antaen[4], radioprotective[5], analgesic and antianimatory
properties [6]. Earlier studies have indicated feaves ofO. sanctunalso possess antizygotic, amti-implantation
and early abortification effect in women and in esimental animals [7]. Fresh leaves @f sanctuntaken with
black pepper are also applied as a prophylacticsaregfor malaria [8]. Mostly the leaves and sometirthe seeds
of O. sanctunare used for medicinal purposes [9].
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Antioxidants are molecules which are capable ofl@iing oxidation by counteracting reactive oxygpacses [10].
Reactive oxygen species (ROS) are generated duosgliglar metabolism. Oxidative stress which is iwea in
many acute and chronic diseases is mediated by FOShe balance between antioxidation and oxidaison
believed to be critical for proper maintaining diealthy biological system [11-13].

Only few studies are presently available that dasnts its antioxidant potential. In recent timessuf® on plant
research has increased for the determination af pireenolic concentration and related total antiexit potential
[10, 12, 14]. It is suggested that some medicidahts contain various types of natural antioxidastsch as
phenolic acids, flavonoids and tannins. Therefthig,investigation was conducted to study the aidant activities
and content of total phenolics ©f sanctum.

MATERIALS AND METHODS

Chemicals

In the study, 1,1-Diphenyl-2-picryl hydrazyl (DPRHIirichloro acetic acid (TCA), L- Ascorbic aci®utylated
Hydroxy Anisole (BHA), Gallic acid, Folin-ciocaltephenol reagent, phosphabaiffer (pH 6.6), Potassium
ferricyanide [KFe(CN)] (1%), distilled water, EDTA, Ferrozindg;eChL and Fed (0.1%) of analytical grade (
Merck, Darmstadtzermany) were used for antioxidant activity assay.

Plant material and Extract Preparation

For this present investigation the leave®©afmumsanctumwere collected by the authors from the surroundirez
of Noakhali, a coastal region of Bangladesh, in &uoker, 2010. The plant was identified and authatedt by the
expert botanist of Bangladesh National Herbariurmplvt, Dhaka (DACB Accession No. 39694).

500 gm of the dried and powdered samples were gogdeh in 2500 ml of 80% ethanol (Merck KGaA, Dasads
Germany) in clean, sterilized and flat-bottomedsglaontainer. The container with its contents veadesl and kept
for a period of 15 days accompanying occasionakislgaand stirring. The whole mixture then underwartoarse
filtration by a piece of clean, white cotton maaé@nd Whatmahfilter paper no. 1. The resultant filtrate wasrthe
evaporated in water bath maintained@%o dryness and thus reddish black gummy condentrfathe extract was
obtained. The gummy concentrate was designatexlids extract of ethanol.

Preliminary Phytochemical screening
The freshly prepared crude extract was qualitativested for the presence of chemical constituglfis In each
test 10% (w/v) solution of the extract in ethanalswaken.

Determination of Total Phenolic Content

The total phenolic content of the extracts wasrda@teed by the modified Folin-Ciocalteu method [1Bfiefly, 0.5
mL of each extract (1 mg/ml) was mixed with 5 mllifreCiocaltu reagent (1:10 v/v distilled water) addmi
(75g/L) of Sodium carbonate. The mixture was vaetefor 15 second and allowed to stand for 30 mi0acC for
color development .The absorbance was read at #6With a spectrophotometer (UV-1800, Shimadzu, dapa
Total phenolic content was determined as mg ofiGatlid equivalent per gram using the equationinbthfrom a
standard Gallic acid calibration curve.

DPPH free radical scavenging assay

The stable DPPH radical-scavenging activity was sueal using the modified method described by usirg
modified method described by Chaefgal.,2001 [17]. Stock solution (1mg/ml) of the diffetesolvent fractions of
ethanol extract of the leaves ©f sanctunprepared in respective solvent systems from whégtakdilutions were
carried out to obtain the concentrations of 5,2(1,40, 60, 80, 100 pg/ml. In this assay, 2 ml.afd@M ethanolic
DPPH solution was added to 2 ml of extract solutkdrdifferent concentrations and the contents vetireed

vigorously for 15 seconds. Then the solutions vadl@ved to stand at dark place at room temperdtur&0 min

for reaction to occur. After 30 min, absorbance wasasured against a blank at 517 nm with a doubtmb
Analykjena UV-Visible spectrophotometer. The petege of DPPH free radical-scavenging activity afteplant

extract was calculated as:

DPPH free radical-scavenging activity (I %)[(Ao— A) /Aq]x 100,
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Where, A is the absorbance of the control solution (coimginall reagents except plant extract); A is the
absorbance of the DPPH solution containing platraek

The DPPH radical-scavenging activity (%) was plibtbgainst the plant extract concentration (Lg/mijlétermine
the concentration of extract necessary to decie&H radical-scavenging by 50% (called)CThe G value of
each extract was estimated by sigmoid non-linegrresssion, using SigmaPlot 2000 Demo (SPSS Inccagbi IL,
USA). All determinations were performed in triplieaAscorbic acid was used as positive controldsiesh

Reducing power assay

The method of Dehpouwt al, [18] was followed to determine the reducing powgO. sanctumeaves of ethanolic
extract 1 ml of extract solution of different concentratso(5, 10, 20, 40, 6@0, 100ug/ml) was mixed with 2.5ml

of phosphate buffer (0.2 M, pH 6.6) and 2.5 mpotfassium ferricyanide [fce(CN)] (1% w/v). The mixture was
incubated at 50°C for 2@inutes. The reaction was terminated by addingv®.6f Trichloroacetic acid (10%, w/v),
then the mixture was centrifuged at 3000 rpm fomii@utes. The supernatant solution (h§ was mixed with
distilled water (2.5 ml) and ferric chloride (0.3,r0.1% w/v) solutionThen the absorbance was measured at 700
nm against a blank using UV spectrophotomeliecreased absorbance value of the reaction mixndizates
increased reducing power. Thresplicates were made for each test sample and gevetata was noted. Here,
Ascorbic acidand BHA were used as positive control standard.

Ferrous ion chelating ability

The ferrous ions chelating activity of ethanolidraxt of O. sanctumand standards were investigated according to
the method of Diniet al.,[19]. Briefly, different concentrations of the eatt (5-100ug/ml) were added to 0.1ml
solution of 2 mM ferrous chloride (Fefil Then, the reaction was initiated by the additadn0.2ml of 5 mM
Ferrozine and mixture was shaken vigorously and k¢époom temperature for 10 min. After the mixturad
reached equilibrium, the absorbance of the solutias then measured at 562 nm in spectrophotonveterein the
Fe'? chelating ability of extracts was monitored by swging the ferrous ion-Ferrozine complex. The petage of
inhibition of ferrozine-F& complex formation was given in the following fortau

Ferrous ions chelating ability (%)[(Ao - A) /Ag] x 100

Where A is the absorbance of the control solution (comairall reagents except extract); A is the absorban
the presence of the sample of plant extracts. Wdl tests were carried out in triplicate and EDTAswsed as
standard.

RESULTS AND DISCUSSION

Chemical Group Test
Results of different chemical tests on the ethanefitract ofO. sanctumeaves ensured the presence of steroids,
alkaloids, saponins, gums and significantly presasfdlavonoids and tannins (Table 1).

Table 1: Presence of possible chemical groups

Serial No. | Chemical Constituents Tests Extract| Restu
Benedict's Test Ethanolic _
1 Test for Reducing Suggr Fehling’s Test Ethanolic _
Alpha Napthol Solution Tes} Ethanolic _
2 Test for tannins Ferric _Chlorigje Test Ethanol@c ++
Potassium dichromate Test| Ethanolic ++
3 Test for Flavonoic Hydrochloric Acid Tes Ethanolic ++
4 Test for Saponir Foam Tes Ethanolic +
5 Test for Gums Molish Test Ethanollc +
6 Test for Steroids Liberma_nn—b_urchard Test Ethanol?c +
Sulphuric acid Test Ethanolic +
Mayer’s Test Ethanolic +
. Wagner's Test Ethanolic +
7 Testfor Alkaloids Dragendroff's Test Ethanolic +
Hager's Test Ethanolic +

+: Presence; - : Absence; ++: significantly presenc
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Total Phenolic Content

The amount of total phenolic content was determiagdjuite high in the ethanolic crude extractOofsanctum
(279.05+0.73 mg/g of gallic acid equivalent) (TaB)e Phytochemical compounds especially pheramimpounds
such as flavonoids, phenyl propanoids, phenolidsaciannins etc. are very importastmponents for the free
radical scavenging and antioxidant activities anps. So, the relationship between phenolic cordémiedicinal
plants and antioxidant activity is well documenf2d, 21]. The result of present study revealed tiva presence of
high concentration of phenolic components in thgaetx may effectively eliminate radicals and thentibute
directly to antioxidant effect of the system [22].

Table 2: Total phenolic content determination of etanolic extract of leaves ofDcimum sanctum

Extract Avg. absorbance at 765 nm|  Total phenolic adent of ethanolic extract ofOcimum sanctum
Ethanol extract o©cimum sanctum 1.39+0.085 279.05+0.73 mg gallic acid equiva(@AE) per gm of dry extrac
The values are expressed as mean +standard dewigt=3).

DPPH Free Radical Scavenging Activity

DPPH free radical scavenging activity of ti® sanctumwas found to be increased with the increase of
concentration of the extract (Table 3). The extsltwed 90.36+0.04 % radical inhibitions at 1@@ml whereas at
the same concentration the standards ascorbic aaddBHA showed 95.82+0.09 and 93.09+0.06% inhibdio
respectively. The 1€ value of extract dD. sanctumwas determined as 7.23+0.0§/ml where Ascorbic acid & BHA
showed 2.12+0.02 and 4.87+0.p&/ml respectively showed at table 3. A method wiéchased on the scavenging
of the stable radical 1,1-diphenyl-2-picrylhydrafidPPH) has been used extensively for the predictif the
antioxidant activities of extracts of plants [28].2 The high inhibition value oD. sanctunethanol extract may be
due to the presence of phytochemicals such asnsuamid flavonoids in the extract. It has been teplathat tannins
and flavonoids, commonly found in plants have digant antioxidant activity [24].

Table 3: DPPH radical scavenging activity of the éanolic extract of O. sanctum leaves and standards

Concentration % Inhibition of different sol\_/ent gxtract and Standard
(ng/ml) Ocimum sanctum| Ascorbic Acid (AA) BHA

HO (Standard) (Standard)

5 45.34+0.07 68.53+0.03 53.63+0.05

10 60.76+0.08 79.00£0.04 77.23+0.09

20 75.12+0.03 83.81+0.05 90.18+0.07

40 80.40+0.05 91.94+0.03 91.11+0.09

60 83.05+0.07 95.23+0.09 92.03+0.04

80 88.85+0.09 95.59+0.07 92.31+0.08

100 90.36+0.04 95.82+0.09 93.09+0.06

ICs0 (Lg/ml) 7.2:+0.0F 2.12+0.0. 4.87+0.0!

Values are expressed as meaniSD (n=3).

Table 4: Reducing power assay of the ethanolic exct of O. sanctum leaves and standards

. Average absorbance at 700nm of extract and Standasdat different concentration
Concentration
. . AA BHA

(ng/ml) Ehtanolic extract of Ocimum sanctueaves (Standard) (Standard)
5 0.376 £+0.014 0.370 +£0.013 0.435 +£0.0111

10 0.726 £0.01 0.820 +0.01 0.776 +0.01
20 1.019 +0.027 1.447 +0.011] 1.598 +0.012
40 1.279 +0.016 1.929 +0.014) 1.749 +0.01)7
60 1.486 +0.019 2.624 +£0.015 1.842 +0.013
80 1.798 +0.011 2.772 £0.012| 1.976 +0.015
100 2.155 +0.018 2.811 +£0.013 2.031 +0.019

Values are expressed as meantSD (n=3)

Reducing Power Assay

Ascorbic acid and BHA were used as positive corfiothe determination of reducing power of ethamektract of
0. sanctumThe maximum absorbance for the ethanolic exoh€. sanctunwas found to be 2.155 +0.018 at 100
ug/ml while that of standard ascorbic acid and BHAswound as 2.8111 and 2.031, respectively at dinees
concentration (Table 4). With the increase of cotraion, the absorbance of the extract and stalsdaere found
to be increased gradually. Recently it has beewrteg that there is a direct correlation betweetiogidant
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capacity and reducing power of certain plant ex¢rg21]. The reducing properties are generallptesl with the
presence of reductones, which are responsible ¢ot @xtioxidant action by breaking the free radichéin by
donating a hydrogen atom [22].

Fe™ lon Chelating Ability

Fe™ ion chelating ability of ethanol extract &f. sanctumis shown in table 5. The extract showed 85.89:9%.08
Fe™ ion chelating ability at 1Q@®/ml where as the standard EDTA showed 99.75+0.0%i%he same
concentration. The Il§g value of the extract was also found significantlevltompared to the l§ value of the
reference standard EDTA. In this assay, crude exiad standard compounds interfered with the fiomaof
ferrous and ferrozine complex which suggest thay thave chelating activity and are capable of camjuferrous
ion before the formation of ferrozine. Iron is respible to generate free radicals through the Featw Haber—
Weiss reaction. But metal ion chelating activityasf antioxidant compound retard this oxyradicalegation and
the consequent oxidative damage. So, metal ioratthglcapacity plays a significant role in anticit mechanism
since it reduces the concentration of the catalysiansition metal [25].

Table 5: F€" ion chelating ability of ethanol extract ofO. sanctum leaves and EDTA (Standard)

Concentration | % Chelating Ability of different solvent extract and Standard
(png/ml) Ethanol extract of Ocimum sanctum EDTA (Standarc
5 30.8¢+0.0€ 36.97+0.03
10 35.99+0.04 57.71+0.027
20 55.47+0.07 81.69+0.037
40 74.32+0.09 91.35+0.019
60 79.36+0.03 99.19+0.020
8C 82.7¢+0.0€ 99.30+0.02
100 85.89+0.08 99.75+0.011
ICs0 (Lg/ml) 19.05+0.08 8.87+0.035

Values are expressed as meantSD (n=3)
CONCLUSION

In conclusion it can be revealed that the crudaraihic extract ofD. sanctumeaves contain significant antioxidant
activities. The significant potency of the extra€tO. sancturmas antioxidant agents may be due to the presence of
phytochemicals like tannins, flavonoids, phenoéts and might be responsible for its activity austify its use as

a traditional folk remedy for toothache. Howevetteasive researches are required to search foreaptinciples
responsible for these activities.
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