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Phytochemical and antibacterial screening of Basil (Ocimum gratissimum) leaf extract
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Abstract

Leaf extract of Basil (Ocimum gratissimum) was screened for antibacterial activities. Agar diffusipn .metht?d was used, and‘the
result showed that Salmonella typhi, Pseudomonas aeruginosa, Staphylococcus aureus .anc_l .E.':scherlchta coli were all susceptible
to the leaf extract of Basil (Ocimum gratissimum). The acetone extract of the plant leaf m}ub}ted‘ a'll the organisms. I’seua‘o?u.:mas
aeruginosa was the most inhibited by the extract, while Escherichia coli was the least inhibited. The Minimum Inhibitory
Concentration (MIC) and the Minimum Bacteriocidal Concentration (MBC) of extract ranged from 1250_|.1g/mL - SOOOpg/rTlL
respectively. The phytochemical screening of the extract revealed the presence of tannins, saponins, a[ka]o:ds_, terpenes, s%eroxds
and flavonoids. Thin layer chromatography (TLC) of acetone and aqueous extracts of the Ieg.f rcvca.leq two major spots while that
of petroleum ether and methanol revealed three major spots respectively. The TLC pur.lﬁed fractions of th{f: extract had no
inhibitory activities on tested organisms. The cfficacy of the leaf of Ocimum gratissimum in the trf:at_ment-of diseases related to
these pathogens was commendable as against the commercially available metronidozole used for similar disease related to these

pathogens. ) '
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Introduction

Plants are rich in a wide variety of secondary metabolites such as tannins, alkaloids and flavonoids, which
have been found in vitro to have antibacterial properties (Lewis and Ausubel, 2006). These metabolites appear to be
one of the better alternatives as they are known to have minimal environmental impact and danger to consumers
(Varma and Dubey, 1999). A number of phytotherapy manuals have mentioned various medicinal plants for treating
infectious diseases due to their availability, fewer side effects and reduced toxicity (Lee et al., 2007). There are
several reports on the antibacterial activity of different herbal extracts (Bonjar, 2004; De Boer et a/., 2005; Islam et
al., 2008).For instance, the antibacterial activity of the essential oil as well as eugenol purified from Ocimum
gratissimum to treat pneumonia, diarrhea and conjunctivitis has also been reported earlier (Nakamura ef al., 1999).
Many plants have been found to cure urinary tract infections, gastrointestinal disorders, respiratory diseases and
cutaneous infections (Somchit er al., 2003). Owing to their popular use as remedies for many infectious diseases,
searches for plants containing antibacterial substances are frequent (Betoni, et al., 2006).

Basil Ocimum gratissimum is a very effective medicinal plant that has been used to cure different diseases. It is

called basilic in France, basilikum in Germa, baslienkrant by Indians, Tulsi by Italians and albanaca in Spainish.

Basil (Ocimum gratissimum) of the order Tubifloacae belongs to the family Labitae. The family is a large one
consisting of 200 genera and 3,300 species (Evans, 2002). It is referred to by different local names, peculiar to each
locality. It is called Daidoya among the Hausas, Nehonwu among the Igbos and ‘Efirin’ among the Yorubas. The
plant grows to between 30 — 130cm tall, it has a light green sulky leaves and a white flower. The leaves are
oppositely arranged and are usually greenish all round measuring to about 10 cm long (Mann e al., 2003).

Correspondence author: E-mail: teejayola01@yahoo.com
Science Focus; An International Journal of Biological and Physical Sciences

ISSN: 1596 — 7026
http://www sciencefocusngr.org

Scanned with CamScanner



M. AL
.
a2

‘ e o simh, Tefal 2
L £ ,

. iarrhoea and typho;

, - ent for cough, diarr typhoid £,

\ é ‘ peen used by people as “‘faf;nam a substance that have a strq g
it il has bee

= 4 ng ant- . an.n
¢ basil essential 01 cancer (Kabir ef al., 2005). Wingt. 9 €
: stablished tha! s and even

2003). Studies have © ing, age related problem
ture ageing, .
prcvent prema

X1 t
ia like Staphyl om, (1999 dan thyy O
v growth of 2 ugzgtﬁibiotic b ‘;{ggzﬁs e
. c .
basil was found effecnvc:,n ange;i;r; resistant to common 4 S
i jes that has
Pseudomonas species

: erapy of haemorrhoids, noge bleedy, re
il Ocimum gratissimu 17 t%?e\;h shggved that the essential o] e;lt}ng, Skin ragh
rted the efficiency of Basil OCl:lemms_ Previous Stu 1, Ocimum santrum, Ocimum tricp,, o asi) Clin:
rt?c?r(:nonal problems and. Dl?belt::van i.e. Ocimum IC"I";‘é’g’) Ocimuim oil was also active against S’;‘) I?lnd ci,,,u';
: in . - : X e
gratissimum spcclxes ;ﬂ?t\»“a;teﬂal activity (Ja;tltslsesl::l taw’heﬂ pounded and mixed with honey mg
R 3 e
urticifolium, display

Th d of ts of the plant are used ¢ N as )
bacteria (Juurilink, 2000). The f;:;? 8(61;99) observed that fresh shoots p 5

i i 2005). Akinpelu,
tonic (Kabir et al.,

clear Ood
Stuffy pg,
higher plants have equally been reported to exhip;, angip "t by
Plant extracts of many 1959' Okigbo and Ogbonnaya, 2006; Shariff er o 2006; Ouzcterial
inhaling the vapour. tory trails (Satish f al., 1’1 2006; Mohana and Raveesha,_ 2006). Nicholag and Mam,
properties under 1abor';1 alryzooﬁ' Kiran and RBV"%C; az;ci ea latifolia oot extract against Pseudomong de Ir(.)e
fﬂl., 2006, Ergenc el ai., pheits cial acﬁVity 0 N s ] ecies. E 1 ‘“gmom‘
izoos) demonstrated t;l; al}:lbifttr‘z;mbacmﬂs, Niesseriae a;dealmone a spec khaise anq Aluyj, (2005)
bacterium diphtneria, OHEr ivity of Cocos mucifera. '
fe!;rg’;:d the antimicrobial and aﬂt?"fr?!:::szstt{:nt pathogens in hOSPIfi}lS and h‘omes, pla-nts are being lookeq \,
Due to the emergence of anttl:lmf:mher spread of multidrug resistant mlcroO{gamsm_S. The seaf‘fh for
an excellent alternato fo comba? 1 rinciples against these pathogens beCo_mes imperative. The objectjy
medicinal plants with potent at;nvehl;tochemi cal components of Basil (Oclr.num gratissimum) and dete
studg ther_;tl'o;sﬁiji t;oo}dt;:tgtracis}:’ f the leaves on selected pathogenic organisms.
antibacteri

€
n[erOCOCC d that

Pon a5
Suitabje
€ of thi
Mine the

Materials and methods

Collection and identification of plant leaves

il (Oci ssi llected from Bosso Estate area of Niger State zng
leaves of Basil (Ocimum gratissimum) were co '
authexll:trieczlzedegy Professor Z.1E Ezenwa of School of Agriculture and Agricultural Technology,

Federal University
of Technology, Minna, Niger State.

Processing of plant

The identified leaves of Ocimum gratissimum were removed from the stem, washed and air dried over 2
period of two weeks at room temperature (28+2°C). The air —

dried plant material were then crushed using
laboratory mortar and pestle before it was milled into fine powder with a blender. The powder were collected into
sterile cellophane bags and labelled appropriately. The samples we

re kept in a cool dry place till further use.
Extraction of plant material and concentrations of extracts

The powdered sample (40 g) was extracted with 400 mL of petroleum ether for 6 h using Soxhlet ex{rfcﬁ‘:
m§thod. The extract was filtereq with filter paper and the filtrate was evaporated to dryness on a steam . é“'as
dried petrol?um ether crude extract Was stored in sterile container at 4°C until required for use. The proce:du:ed i
Tepeated using other solyent such as acetone, methanol and distilled water. Each extract was conceni,

€55 using a steam bath, ¢ 5 g04g

| titute
;?gﬁngfm.d{yn : 03g,02gand0.] g of each of the extract was reconst!

of distilled water ¢, give the following congce
mg/mL. (Oyeleke al.,, 2008).

ng/mL,
ntrations 100 mg/mL, 80 mg/mL, 60 mg/mL, 40

Screening of test orgapism
> §
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37C for‘24 h. The Microorg P;ﬁ’;tal’ Minna, The bacterial isolates were cultured on nutrient ag?\;l::r’homgic ;?ar
lochemica] TeRCHONS were cqrrec it o1 TePeatedly sub-cultured in order to obtain pure isolates. s
stants and storeq g9 4°C. Ut 0 ascerts;
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Phytochemical screening of plant extracts

e, aqueous and methanol extracts were subjected to

af petroleum ether, aceton
1 and Oyeleke et al., 2009).

The Ocimum gratissimum le
dard methods (Sofowora, 1994, Oyewale et al., 200

phytochcmical screening using stan

extracts for antibacterial activity

eported by (Aboaba ef al., 2006) was used. Sterile nutrient agar plates were

repared. 1mL of test organism was added to 9 mL of the nutrient agar, each plate was properly labelled. A sterile
cork borer (4 mm) was used to make wells in each plate for these extracts. The base of each dish was filled with
sterile molten nutrient agar to geal the bottom and left for sometime to allow it to gel. 0.2 mL of the extract was
dispensed into each well. The plates were left to allow diffusion of the extract before being placed in the incubator at

37°C for 24 h. The zones of inhibition produced after incubation was measured and recorded.

Screening of crude
The agar diffusion method as T

phy (TLC) preparation

re prepared using microscopi
11 stains, dirt and oil marks.

Thin layer chromatogra
¢ slides. The slide were cleaned with

2 g of silica gel (Merek ARG60) was

Mini thin layer chromatography plates we
The slurry was then poured on the

washed with hot water to remove a

acetone and
mixed with 4ml of distilled water and ground in a mortar until it began to thicken.
d evenly with a glass spreader. It was allowed to set for 5 min and then dried at 110°C in the oven for
ates to the atmosphere for 30 min

lowed to cool by exposing the pl
m the slide using a razor blade, preparation 0

lass plates. 25 g of silica gel was mixed with steri

f the macro plates
le distilled water.

slide and sprea
at least 15 min to activate the plates and al

excessive silica gel was carefully removed fro
involved the same procedure, using 20 X 10 cm g

(Oyeleke et al., 2008)

anol extracts of Basil Ocimunt gratissimum

Chromatographic separation of the meth
ed the use of a solution of dried extract

A capillary tube was used to make a

parative macro plates involv
late the mobile phase used was

Ocimum gratissimum leaves on the pre

which was made by dissolving 1g of extract in 3 mL of the solvent.

concentrated bind of the solution on the TLC plate about 2 cm from the base of the p

a mixture of ethylacetate, methanol and triethanoiamine in a ratio 16:2:2. This was put in a glass tank. The tank was

closed and allowed to stand for about 10minutes so that the think becomes saturated with solvent. The plate was

inserted into the tank with the origin spot towards the bottom of the tank. The spot was higher than the level of the

solvent. The glass tank was covered tightly and the solvent allowed to ascending until it gets close to the top. The
lvent and that moved by the extract were

plates were removed and dried in the oven. Distance moved by the so

measured. (Oyeleke er al., 2008).
1 of antibacterial activity of fractions separated from the preparation macro TLC plates

Determinatior
3 extract from the resultant

The activity of reconstitut

standard culture. 0.01g of each €
pg/mL. Sterile nutrient agar was prepared an
extract. The plates were incubated for 24 h at 37

2008).

bands was determined against the test organisms using

xtract was weighed and dissolved in 5 mL of water to give a concentration of 100
d the standard culture inoculated wells were made and filed with
oC after which zones of inhibition were observed. (Oyeleke et al.,

Determination of minimum inhibitory concentration (MIC)
a et al., (2006) was used. 0.2, 0.1, 0.05 and 0.025 g of the

as reported by Aboab
f sterile distilled molten nutrient agar, mixed thoroughly and poured into pre-
concentration of 2000, 1000, 500 and 250 pg/mL resgectively. A loopful

d to inoculate the plates which were incubated at 37°C for 24 h. Growth
d to determine the minimum concentration that inhibits growth of

The agar diffusion method
extracts were dissolved in SmL o
Lafb:blled sterile Petri-dishes to make a final
o e Sté_mdardlzed bacteria culture was use

organisms on each concentration was examine
test organism.
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Determination of minimum bactericidal concentration (MBC)

Minimum Bactericidal Concentration was determined by sub-cultur[ng the teg .

. 4 h. The highest dilution that yielded no bacter: Ution,
. d mcubated further for 2 . ) c eria) on
Itl;;g:lu;“h%c (Suffredini ef al., 2004; Aboaba ef al.,2006 ; Dougharj ¢ al,, 2007 Srow}, on 50]:0 " ey
Meg;, o)
i
Urn “‘%
Results and discussion
The results of phytochemical screeniqg of the petroleum ether, acetone, Methano] 5y, d aqy
gratissimum (dried leaves) are shown in Table 1. — Aqueqyg CXtrag .
C’lh?l{fh
Table 1: Phytochemical screening results of crude extract of Ocimyy, gratj
I8Simyy,
Constituent Petroleum ether

acetone Mmethang]

- A DEOH S
Saponins - N
Tannins + ++ 4t ++
Flavonoids ++ - . 4
Steroids ++ = 4 ++
Cardiac glycosides - . i -
Alkaloids i 2 : &
Phlobatannins - - :H_+ ++
Anthraquinones - . ] )
Carbohydrates . + . -
Balsam ) i . +
Terpenes ++

Key: -= abseny + = low +4 = moderate 444 — high, :

gratissimum for wounds in circumcision (Joshua, 2006)
The antibacteria] activity of the petroleum ether, acetone, methano] and aqueous extracts of Ocimum
gratissimum are shown in Table 2.

imum gratissimum against test organisms
Zones of inhibition (mm)
Organisms Petroleum  aceron methanol Aqueous  Metronid
ether extract e extract Extract azgle
exiract
-_—
- 9

Salmonellq typhi 6 11 16 . 8 10
Pseudomongs aeruginosq - 11 16 6
Staphylococeus aureus - 16 - ” 8
Escherichig eol; 14 1 - :

Scanned with CamScanner



Phytochemical and antibacterial screening of Basil (Ocimum gratissimum) leaf extract 23

ot . . ;. .

en an%:}tc(nl’)(,)OJZtgiCI;t)ys:o:isgt altsr;zbactenal activity against the test organisms with
g iphylococcus aureus with 16.0 mm, followed b

Salrr‘zo_nella typhi Pseudomonas aeruginosa. Petroleum ether’ and aqueou);
activity. The strong activity of the plant of Ocimum gratissimum suggests
y these patogens. Standard antibiotics (Metronidazole) used as
mm), Pseudomonas aeruginosa (10.0mm), Staphylococcus
aureus ( 5.0mm) ,and Escherichia coli (8.0mm).The findings from this study further support Winston, (1999) and
Mann et al.,(2003) who had earlier reported that basil was found effective and restrict growth of numer’ous bacteria
like Staphylococcus enterococcus and Pseudomonas species that has become resistant to commonly used antibiotic
drugs. Thus, the antibacterial activity of the extracts on the test organisms may be due to the presence of the above

phytochemical components
The MIC and MBC value obtained in this work showed that different concentr
some of the organisms as shown in Table 3 and 4.

The crude extracts conc
acetone extract having the highest inhi
methanol extract with 16.0 mm against
extract showed a weak or no antibacterial
that it may be used for treatment of infection caused b
control in this experiment revealed; Salmonella typhi (9.0

ations were effective against

Table 3: Minimum Inhibitory Concentration (MIC) of Extract on test organisms (MIC value in pg/ml)
Organisms Petroleum acetone methanol Aqueous
ether extract extract extract Extract
Salmonella typhi 1250 5000 2500 -
Pseudomonas aeruginosa - 2500 , 1250 1250
Staphylococcus aureus - 1250 - 1200
Escherichia coli 2500 - - -

Table 4: Minimum Bactericidal Concentration (MBC) of Extracts on test organisms MBC (valve in pg/ml)
Organisms Petroleun acetone methanol Aqueous
ether extract _extract extract Extract :
Salmonella typhi 2500 5000 5000 -
Pseudomonas aeruginosa - 5000 2500 2500
Staphylococcus aureus - - 1250 - - 1500
3500 - - -

Escherichia coli

The MIC and MBC value obtained from acetone extract ranged from 1250.00 pg/mL-5000.00 pg/mL, methanol
extract 1250.00 pg/mL - 2500.00 pg/mL, petroleum ether extract ranged from 1250.00 pg/mL - 2500.00 pg/mL
while aqueous leaf extract also ranged from 1200.00 pg/mL - 1250.00 pg/mL. According to Salvat et al., (2004),
plant extracts with MIC and MBC less than/or around 0.5 mg/mL (500 pg/mL) indicate good antibacterial activity.’

Based on this fact, it can be concluded that the extracts of Ocimum gratissimum exhibited good antibacterial activity
sa. The individual fractions obtained from the

against Escherichia coli, Salmonella typhi,and Pseudomonas aerugino.
ties against the test organisms. The lower

‘hif}blﬂ}’e{ chromatography (TLC) showed less antibacterial activi
antibacterial activities of the pure fractions of the extracts than the crude ones might have been as a result of the

g}x’):lx;i:c action of the active components in the plant thereby agreeing with the views of Harborne (1984) and
s : el; al.(2008) who reported that the activities of plant extracts could sometimes change after fractionation
obtained pure component eventually lacking in the activity of the original crude extracts.
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Conclusion
: ossess antibacterial activity againg;

| Thstuly haveishawn thatithe caves of O™ gratiSSlfl?Wm }Zus qureus .This may help to disc Esche ich;
Pseudomonas aueruginosa, Salmonella typhi and Staphylococ OVer ney, ., 4oy

. i rs resulting from th il
classes of antibiotics that may be used as toplea Heitr?e\:til]o;ui:shc;d?solate, eluc%idate ande c:.[ﬁ;itpa.thogen:m[lc?l
equally suggested that more research be conducted tha erize g, ac: :
components and their mechanism of action. : ive
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