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Evaluation of the Phytochemical and Antibacterial Properties of Crude Extracts
of Ocimum gratissimum (Scent Leaves) on some Clinical Isolates
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ABSTRACT
Fresh and dried leaves of Ocimum gratissimum are used traditionally in Akwa Ibom State, Nigeria for
treatment of some infectious diseases but information on the antibacterial potency of one leaf form over the
other is very little. The study analyzed the phytochemical composition and antibacterial properties of crude
extracts of fresh and dried leaves of O.gratissimum on some clinical isolates. The phytochemical and
antibacterial properties of crude extracts of O. gratissimum were determined using standard techniques. The
concentration of crude extracts of cold water and ethanol of fresh and dried leaves varied from 100mg/ml 250mgl/ml. Susceptibility assay was conducted using agar -disc diffusion and Gentamicin (GEN) was
included as a control antimicrobial agent. Minimum inhibitory concentration (MIC) of each extract form was
determined. Clinical isolates used in the study were: Salmonella species, Escherichia coli, Staphylococcus
aureus, Streptococcus pyogenes and Klebsiella species. The phytochemical compositions of the plant include
tannins, alkaloids, flavonoids, saponins and anthraquinone. High antibacterial activities was observed with
cold water fresh leaves (CWFL) extract exhibiting zones of inhibition (Z.I) of 18±0.13mmfor both Salmonella
spp and S. aureus at the concentration of 250mg/ml. The ethanol extract of the fresh leaves (ETFL) had varied
Z.I that ranged from 12±0.55mm - 18±0.16mm on the E.coli, S. aureus and Klebsiella organisms.. The cold
water dried leaves (CWDL) extract exhibited either lower Z.I or no zones of inhibition (N.Z) for Salmonella
species, S. aureus and S.pyogenes while ethanolic dried leaves (ETDL) extracts had smaller Z.I in the range of
8±0.32mm -15±0.20mm for Salmonella spp and S. aureus. The values were comparable with GEN having Z.I
between 16±0.16mm - 20±1.25mmfor the test organisms. Low minimum inhibitory concentration (MIC)
values of 6.25mg/ml were recorded with CWFL and ETFL extracts for isolates E.coli, Streptococcus pyogenes
Klebsiella spp than other forms of extracts. These findings provide evidence that fresh leaves of
Ocimumgratissimum have higher degree of antibacterial efficacy with some clinical isolates.
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Efik and Ibibio tribes of Nigeria called O.
gratissimum “Nton”, it is called “Efirinnla” by the
Yoruba speaking tribe, “Nichonwu” by the Igbos
while in the northern part of Nigeria, it is called
“Daidoga5.
O. gratissimum is an aromatic plant and a
shrub found commonly around village huts and in
6
gardens . The leaves are used as spice during
cooking thereby adding flavor to the food7. The
plant is known to have numerous medicinal
usages. For instance, it was reported that the
leaves of the plant can be rubbed between palms
and sniffed as treatment for blocked nostrils8.
Other studies stated that the plant has several
therapeutic advantage and can be used in the
9,10
treatment of diarrhoea, fever, boil, cough, etc .
There are numerous uses of both the fresh and the
dried leaves O. gratissimum in herbal medicine,
but there is little information on the antibacterial
potency of one leaf form over the other. A
knowledge of the active form of the extract
through in vitro will provide valuable scientific
information concerning the plant. Hence, the
study was conducted to analyze the

INTRODUCTION
Medicinal plants are widely used in most
developing countries as food and for maintenance
1
of good health . There is an increasing concern
and need to source for locally available health
remedies because of unafford ability of
conventional chemotherapeutic agents and
emergence of multi- drugs resistant bacteria to
some of these conventional drugs used for
2
treatment of infectious diseases . Many African
plants are found with medicinal importance3.
Ocimum gratissimum is a plant that has been used
traditionally to treat some ailments such as sore
throat, cough, diarrhea, fever, skin infection and
others4. The O. gratissimum belongs to the family
Labiatae and is the most abundant of the genus
Ocimum. The English name is “scent leaf”, the
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phytochemical composition and antibacterial
properties of crude extracts of fresh and dried
leaves of O. gratissimum on some clinical
isolates.

of freshly prepared Drangendorffs reagent. The
presence of red precipitate indicated positive
result.
Test for tannins
(i)
Ferric chloride test: The leaf extract O.
gratissimum of 0.5g was stirred with
10ml of distilled water and filtered; to the
filtrate 5% ferric chloride reagent added.
A blue-black green or blue-green ppt was
recorded as evidence for the presence of
tannins.
(ii)
Bromine water test: A solution was made
for each leaf extract by adding 0.5g to a
test tube containing 10ml of distilled
water and bromide water was added.
Decolourization of bromine water
indicated the positive test for tannin.

MATERIALS AND METHODS
Plant Collection: Fresh leaves of Ocimum
gratissimum were collected from plants growing
around a village house in Ifai Atai in Uyo Local
Government Area of Akwa Ibom State. The plant
was taken to a taxonomist in the Botany
Department of the University of Uyo, Uyo, Akwa
Ibom State for identification after which it was
taken to Pharmacognosy laboratory for
phytochemical analysis.
Crude Extraction: To obtain crude extract,
method of Andy, et al.11 and Lapido et al.12 were
adopted. Fresh and dried leaves of O.gratissimum
samples were grounded into fine particles with
mortar and pestle. The ground sample of 100g was
weighed and soaked in 1000ml of distilled water
at room temperature for 24 hours thereafter it was
filtered using sterile filter paper (What man
No.1)in order to obtain water extracts. The fine
particles of ground fresh and dried leaves of O.
gratissimum of 100gwerealso weighed and
soaked in 1000ml of 70% ethanol at room
temperature for 24 hours .The filtration was made
as previously stated to obtain ethanolic extracts.
The filtrates obtained were further purified using
membrane filter paper of spore size 0.45cm in
diameter. The filtrates were evaporated using
water bath. The residues were retained in each
container as crude extract. They were transferred
into reagent containers and preserved in the
refrigerator for further usage.

Test for phlobatannins: This was carried out by
adding 0.5g O. gratissimum leaf extract with 3
drops of 40% formaldehyde and 5ml of 1% dilute
HCL. The solution was boiled and allowed to
cool. A red precipitate at the base of beaker
suggested the presence of phlobatannins. The
precipitation when washed with hot water, a
colorless residue indicated the presence of
Phlobatannins.
Test for anthraquinones: Borntrager's test was
used in detecting the presence of anthraquinones
whereby 0.5g of the leaf extract of O.
gratissimum were shaken with 10ml benzene
and filtered. To the filtrates, 10% ammonia
solution was added to each tube and the mixture
were shaken and observed. A violet coloured
lower phase was observed indicating free
hydroxyl anthraquinones.

Phytochemical Screening: Phytochemical
13
tests: Procedures and methods of Harborne ,
Trease and Evans14, and Sofowora15 were adopted
for the phytochemical screening of O.
gratissimum leaves samples. Each extract form
was screened for the presence of alkaloids,
saponin tannins, phlobatannins, anthraquinone,
flavonoids, and cardiac glycosides.

Test for flavonoids: The test for the presence of
Flavonoids was carried by adding few pieces of
magnesium metal to 5ml of each O. gratissimum
leaf extract solution. The solution was obtained
by dissolving the extract in concentrated
hydrochloric acid. The formation of orange,
crimson or red coloration was recorded as
evidence of the presence of Flavonoids.

Test for alkaloids: This was carried out using half
a gram (0.5g) leaf extract of O. gratissimum was
stirred in 5ml of 10% hydrochloric acid (HCl) on a
steam bath and the solution was filtered. One
(1ml) of the filtrate was treated with a few drops

Test for cardiac glycosides
I.
Lieberman's Test: Half a gram (0.5g)
aqueous leaf extract of O. gratissimum
leaf extract was dissolved in 2ml of
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ii.

chloroform and filtered. Concentrated
sulphuric acid was carefully added to
form a lower layer. A reddish brown ring
at the interface indicated a positive
reaction.
Keller-Killani Test:
Half a gram
(0.5g) aqueous leaf extract of O.
gratissimum leaf extract was dissolve in
2ml of glacial acetic acid containing one
drop of ferric chloride solution. One (1)
ml of concentrated sulphuric acid was
added under layer a brown ring obtain at
the interphase indicated the presence of
deoxy-sugar, characteristics of cardiac
glycoside. A violet ring appears below the
brown ring while in the acetic acid layer, a
greenish ring formed just above the brown
ring and gradually spread throughout this
layer.

Antimicrobial activity of the extracts on the test
organisms was determined by measuring the
zones of inhibition of the respective disc.
Measurement and interpretation of zones of
inhibition: The diameters of the zone of
inhibition of the growth were measured by the
use of scale ruler in milliliter (mm). Clear zones
of inhibition indicated the susceptibility of the
organism to the extracts while absence of such
zones showed no inhibitory effect of extracts on
the test organism. The values recorded were the
means of three measurements of zones of
inhibitions on the triplicate cultures and their
standard deviation. The Z.I values recorded were
compared with GEN values and sensitivity
profile was established. The Z.I values > 15mm =
Sensitive, 12mm-15mm = moderately sensitive
and < 12mm = Resistant

Collection of bacterial test isolates: Salmonella
species, Escherichia coli, Staphylococcus aureus,
Streptococcus pyogenes and Klebsiella species
were obtained from University of Uyo Medical
Centre Laboratory. Confirmation by recharacterization and identification of the clinical
isolates were performed as previously reported
16
by . The bacterial strains were sustained on
0
Nutrient agar (Oxoid, USA) slant at 4 C prior to
use.

Determination of minimum inhibitory
concentration (MIC) of the extracts on each
17
isolates: Tube dilution method as described by
was used to determine the MIC of the extracts on
isolates. Different concentrations of each extract
were prepared by making a two-fold serial
dilution using distilled water with 200mg/ml up
to seven times (100mg/ml, 50mg/ml,

25mg/ml,12.5mg/ml, 6.25mg/ml,
3.15mg/ml and 1.56mg/ml) to obtain the
least concentration for each of the extracts. A

Evaluation of antibacterial activities of the
plant's extracts: The antibacterial activities of
the plant's extracts were determined using the
agar-disc diffusion method as previously
described by12 with some modifications. Sterile
filter paper discs of 6mm in diameter were soaked
in equal volumes of varying concentrations of
extracts (50mg/ml, 100mg/ml, 150mg/ml and
200mg/ml) and left for 2 hours undisturbed. The
0.2ml of 18 hours peptone water culture of each of
the test bacterial isolates was spread on the sterile
Mueller-Hinton Agar (Difco Laboratories,
Detroit, Mich) plates. The disc were picked with
sterile forceps and placed at different areas on the
surface of each plate inoculated with the clinical
isolates. Control experiments were also set up
using Gentamic in antibiotics disc by
impregnating the disc on each of the culture plate.
The sensitivity test was done in triplicates. The
plates were incubated at 370C for 24 hours.

Zero point five (0.5) ml each of the isolates was
added to the vary concentration of the extracts.
Control tubes with different concentrations of
each extract without isolates were included. The
o
cultures were incubated at 37 C for
24hours.After incubation the tubes were
examined for microbial growth by observing
turbidity. The lowest concentration for each of
the extracts without any visible growth was
reported as MIC for that test bacteria.
RESULTS
The phytochemical analysis of different
extract forms showed that some bioactive
constituents were abundant in fresh leaves
extracts of O. gratissimum as compared to the
dried leaves extracts of the plant. Some of these
substances were found in trace form (+),
moderate amount (++), abundantly present (+++)
or absent (-).The bioactive components present
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were alkaloids, saponins tannins, flavonoids and
anthraquinones respectively. However, it is
noteworthy that in the cold water extract,
flavonoid was found in trace (+) amount but
present in moderate amount in ethanolic extract
was used. Similarly, the bioactive substances in
the test plant were found to be abundantly
(+++)present in cold water fresh leaves (CWFL)
and ethanol fresh leaves(ETFL) extracts than cold
water dried leaves(CWDL) and ethanol dried
leaves (ETDL) extracts. Notably, tanins with
(+++) were abundantly found in CWFL but in a
reduced quantity (++) in ETFL Table 1.
The results in Table 2 revealed a high
inhibitory effect of CWFL with wide zones of
inhibition (Z.I) of 18±0.15mm at 250mg/ml
recorded for both Salmonella species and
Staphylococcus aureus showing that the
organisms were sensitive to the extract.
Streptococcus pyogenes and Klebsiella had Z.I
values ranging from 14±0.46mm -18±0.34mm
showing their sensitivities to the extract. The
ETFL extract at concentration of 250mg/ml had
Z.I of 17±0.07mm for Salmonella species and the
Z.I that ranged from 12±0.55mm -18±0.16mm
were recorded for E.coli, S.aureus, and Klebsiella
organisms. Other Z.I values for other test isolates

were also recorded. The CWDL extracts had little
or no zone of inhibition (N.Z) for Salmonella
s p e c i e s , S t a p h y l o c o c c u s a u re u s , a n d
Streptococcus pyogenes isolates which showed
resistance but exhibited the zone of inhibition of
13±1.16mm for Klebsiella organism indicating
moderate sensitivity to extract. The ETDL
extracts hadzone of inhibition but smaller Z.I
were observed with some isolates the range
of8±0.32mm -15±0.20mm indicating resistance
at lower concentration but sensitivity at higher
concentration. However, the Z.I from
Gentamicin (control) antimicrobial agent ranged
from 16±0.16mm - 20±1.25mmshowing
sensitivity of all the test isolates to this standard
antibiotic.
The MIC values of 6.25mg/ml from
CWFL were recorded for Escherichia coli,
Streptococcus pyogenes and Klebsella species
respectively whereas very high MIC of
200mg/ml were recorded for Salmonella species
and Staphylococcus aureus. Also, MIC as high as
200mg/ml was obtained from CWDL for
Salmonella species, Streptococcus pyogenes and
Staphylococcus aureus. The MIC values
obtained were for ETFL, CWDL and ETDL

Table 1: Phytochemical analysis of Ocimum gratissimum on CWFL ,ETFL CWDL and ETDL extracts
S/n
1
2

3
4

Bioactive
components
Alkaloids
Saponin

Tannin
Phlobatannins

5

Anthraquinones

6
7.

Flavonnoids
Cardiac glycoside

Observation

CWFL

ETFL

CWDL ETDL

Creamy precipitate
(a) Persistent frothing
from frothing test
(b) Brownprecipitate
from sodium
bicarbonate test
Green precipitate
Red precipitate from HCl
Test
Violet colouration observed
from Borntragers test
Orange colouration
Reddish brown at interphase
with Libermans test
Violent ring observed with
Keller-Killani test

++
++

++
++

+
+

+
+

++
+++

+
+

+
++

++
+

-

-

-

-

++
+

+
++

+
+

+
+

-

-

-

-

-

-

Key: + = trace, ++ = present, +++ = abundantly present, - = absent; CWFL= cold water fresh leaves extract,
ETFL= ethanolic extract of the fresh leaves extract, CWDL= The cold water dried leaves extract, ETDL= ethanolic dried
leaves extract

35

Udoh et al.

W J Biomed Res 2017, Vol. 4 No. 2, p.32-38

Table 2: Antibacterial activities of CWLF, ETFL, CWDL, ETDL extracts of O. gratissimum on test
isolates
Isolates

Concentration of the extract (mg/ml)/zones of
inhibition (mm)
250
200
150
100

Control
(Gen)

Extracts

Salmonella
species

18± 0.13
17±0.07
10±0.54
15±0.20
16± 0.18
18±0.16
12±0.31
14±0.23
18±0.15
16±0.21
10±0.1
12±0.2
17±0.03
15±0.75
9±0.75
13±0.57
18±0.34
18±0.21
13±1.16
14±0.56

18±0.55
15±0.16
18±0.35
19±1.16
19±0.90
18±0.36
16±023
18±0.55
16±0.16
20±1.25
16±0.16
16±0.86
18±0.80
18±0.20
20±1.21
18±0.34
20±1.25
19±1.6
20±0.56
20±1.12

CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL

E. coli

S. aureus

S. pyogenes

Klebsiella
spp

15±0.24
15±0.75
8±0.02
13±0.31
15± 0.12
16±0.21
9±0.5
14±0.03
17±0.89
15±0.53
8±21
11±0.43
15±0.31
15±0.02
9±0.54
12±0.98
16±0.01
15±1.16
11±0.50
13±0.12

15±0.67
12±0.57
NZ
10±0.56
14± 0.56
14±0.14
9±0.2
9±0.86
15±0.23
15±0.87
7±0.1
9±0.1
14±1.01
14±0.20
8±0.23
9±0.32
15±1.32
14±0.58
10±0.03
10±0.1

14±0.12
12±0.87
NZ
8±0.32
14±0.16
12±0.55
8±0.56
8±0.1
14±0.15
12±0.31
NZ
9±0.01
14±0.46
12±049
NZ
8±0.21
14±0.32
13±0.1
8±0.54
10±0.12

Table 3: The MIC of CWFL, ETFL, CWDL and ETDL extracts of O. grastissimum on test isolates
Isolates
Salmonella
speces

E. coli

S. aureus

S. pyogenes

Klebsiella
spp.

Concentration of the extract (mg/ml)
200
100 50
25
12.5 6.25

3.13

1.56

Extract

MIC

-

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL
CWFL
ETFL
CWDL
ETDL

12.5
25.0
200
100
6.25
12.5
50.0
25.0
25.0
12.5
200
25.0
6.25
6.25
200
12.5
6.25
6.25
50.0
6.25

+
+
+
-

+
+
+
+
-

+
+
+
+
+
+
-

+
+
+
+
+
+
+
+
+
+
-

Key: + = Growth , - = No growth
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extracts are as recorded in Table 3.
DISCUSSION
The phytochemical components of O.
gratissimum varied in the amount depending on
the solvent used for the extraction. Some
outstanding components such as alkaloids,
Saponins, tannins and anthraquiinones present
were abundantly found in CWFL extract. This
observation suggests that the bioactive
components of this plant may be in a highly polar
form and this agrees with the finding of18. Some
researchers reported that antibacterial activities
exerted by plants are as a result of their bioactive
10
constituents . These substances work using
different mechanisms. For instance, tannins are
known to form irreversible complexes with
proline-rich protein in bacteria leading to
inhibition of synthesis of cellular proteins.
Flavonoids are also found to form complexes with
the extracellular soluble proteins leading to
disruption of microbial cell membranes19,20.
Alkaloids have clinical importance and possess
anticancer, antibacterial, antiasthmatic activities
while saponins
are basically known as
emulsifying agents and has antibacterial, anti21,22,23
inflammatory and anti-exudative properties
.
The results of antimicrobial activities of the
extracts on the some isolates in this study indicate
direct variations of antibacterial activities of these
extracts based on the nature of leaves, solvents for
extraction and the concentration of the extracts.
24
This agrees with . In this study, it was noted that
the test organisms were susceptible to CWFL and
ETFL extracts and their zones of inhibition
increased with increasing concentration. These
two forms of the extracts were observed to
possess better antibacterial potency than other
forms used in the work. Thus, the results contrast
with the report of9 who reported ethanol to be the
best solvent for the extraction of plant's bioactive
components. However, the results agree with25,
who indicated that both water and ethanol can be
used to extract the antimicrobial phytochemicals
especially from leaves with equal efficiency but
the extraction efficiency may depend on the type
of plant and the tissue being extracted.
The CWDL extracts exhibited no
inhibition or lower zones of inhibition, a
reflection of degree of resistance or moderate
sensitivity on some of the clinical isolates tested.
This in effect may suggest that the bioactive
components of O. gratissimum may be heat labile

and likely lost during drying. However, ETDL
extracts had some moderate sensitivity with zone
sizes which that were at least better than the
CWDL extracts. This may be possible because
ethanol used as solvent was able to bring out
some leftover active components in their dried
form of the plants. This observation supports the
traditional used of ethanol to soak leaves
especially dry leaves used for local treatment of
some ailments.
The low MIC values from CWFL and ETFL
extracts obtained for isolates in this study
depends on the nature of the extract and type of
bacteria tested.
CONCLUSION
There is a need to consider the use of the
fresh leaves form of O. gratissimum plant as
bioactive constituents present abundantly and it
has antibacterial potency judging by its
antibacterial activity and minimum inhibitory
concentration especially when cold water extract
was used. This research rates the plants O.
gratissimum as one of the medicinal plants. The
Public is therefore encouraged to include fresh
leaves of this plant in their diet and therapeutic
use for better health.
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