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; o _ ABSTRACT
Commiphora kerstingii has medicinal properties for the effective management of several

ailments including typhoid fever. To establish the ethnobotanical rationale for its
raditional use, the powdered leaves were extracted with n-hexane, methanol and water.
All extracts were subjected to phytochemical analysis and antibacterial activity against
some selected gram-positive and gram-negative bacteria using the Kirby-Bauer disk
diffusion method. Phytochemical screening of the plants revealed the presence of
flavonoids, saponins, alkaloids, steroids and tannins. The methanol and aqueous extracts
had activities against four test pathogens while n-hexane extract had inhibition on
Escherichia coli only. The minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the extracts ranged from 16-30 pg/ml to 20-40
pg/ml respectively.
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INTRODUCTION The research based on  ethno-
pharmacological information is

Medicinal plants have been used in generally considered as an effective
Africa for many centuries and today approach not only for the discovery- of
almost every part of the world uses new anti-infective agents from higher
herbal plants for the treatment of plants, but also because such information
different  diseases (Adewunmi and may be of value in disclosing new and
Ojewole, 2004; Ogukwe ef al., 2004; economic materials like tannins, oils,
Njoku and Ezeibe, 2007 ).These plants gums, which are precursors for the
are of great importance to the health of synthesis of  complex chemical
individuals and communities (Edeoga ef substances (Mojab et al., 2003;
al., 2005). Duraipandiyan et al., 2006). Therefore,
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: | diseases (Mann
theumatism a;?a\é?trilf);e;ly, » macerate of
s %0(1)33\.135 in oil is given in Cote
lc)r’tszggrie and in Burkina Faso as la
cedative and sopariffic (Adebayo et a v
2006). Additionally,” the resins ©
Commiphora kerstingii are used_ to treat
gingivitis and inflammations (Knrpufa et
al, 2001) as well as fascioliasis
(Massoud et al., 2001). In Nigeria, a
seed decoction is held to be a very
effective purgative and verminfuge
(Akor and Anjorin, 2009).

Kubmarawa et al. (2007)
reported that a Commiphora kerstingii
root contains secondary metabolites like
saponins, tannins and volatile oils. These
constituents were later established to be
responsible for the inhibitory activity of
the roots extract against Bacillus subtilis,
Candida albicans and Escherichia coli
(Kubmarawa ey al., 2007). Very
recently, Musa, (2008) reported the
antioxidant and antibacterial activity of
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effect of ethanolic leaf exiry of
Commiphora african on some serum
lipid proﬁle;hT'he extract was foung ¢,
possess antilipidaemic propertjes that
may be used for the management of
cardiovascular disorders. Aliyy ¢ al.
(2002) also reported the antimicroba|
activity  of  Commiphora african
ethanolic leaf extract which was found to
contain tannins, alkaloids, triterpenes,
sterols and phenolic compound.

Therefore, the objectives of this
study is to screen the leaves of the plant |
for its phytochemical components, to
determine the antibacterial activity of the
extracts of the plant on selected bacterial
species, and to determine the activity of
the fully or partial purified fractions of
extract obtained from thin layer
chromatography.
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MATERIALS AND METHODS

Collection and Drying of Plant

Materials
The leaves of Comm;

_ iphora kerstingii
were collected in Boggg town, adjacent
to Federal University of Technology

Minna, Bosso Campus. The leaves were
air dried at room temperature for two
weeks and then crysheq with mortar and
pestle into powdery form using sieve,

Extraction
One hundred and fifty gram (1 50g) of
the powered leaves was weighed and
marcerated with 200ml of n-hexane for
a period of 24hours. The extract was
collected and filtered into a beaker,
which was evaporated to dryness in a
water bath, and then allowed to cool. Tt
was then labeled n-H, (n-hexane
extract). The residue was air dried and
the procedure repeated for methanol and
aqueous which was then labeled M, and
Aqy extracts respectively.

Phytochemical Screening

The extracts n-hexane, methanol and
aqueous extracts were subjected to
Phytochemical screening using standard
methods (Sofowora, 1994, Oyewale et
al., 2001; Oyeleke et al., 2009).

Test Microorganisms
The extracts of the leaves were assayed
for antibacterial activity against six pure
bacteria isolates which were obtained
from the Department of Microbiology,
Federal University of Technology,
Minna, Nigeria.The bacteria includes
Escherichia coli, Staphylococcus aureus,
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Pseudomonas aeruginosa, tS'almonella
typhi, Bacillus subtilis and Shigella spp.

Antibacterial Bioassay . '

The standard Kirby-Bauer disk dlfﬁ.lswn
method described by National
Committee for Clinical Laboratory
Standards NCCLS (2002) was adopted
for the antibacterial activity' _of the
prepared extracts while sensitivity t'est
was carried out by agar plates which
were seeded with 1 ml culture of each
bacteria isolated. The seeded plates were
allowed to set and a standard cork borer
of 4mm diameter was used to cut
uniform wells on the surface of the agar.
The wells were then filled with 0.1ml of
each extract at a concentration of
100pg/ml. The antibiotic (Ampiclox) at
100pg/ml was used as a positiv% control.
The plates were incubated at 37 C for 24
hours after which the bioactivity was
determined by measuring diameter of
inhibition zones in mm using a
transparent ruler.

Determination of Minimum Inhibitory
Concentration and Minimum
Bactericidal Concentration

For MIC, two-fold serial dilutions of the
extracts were performed. Each inoculum
was prepared in its respective medium
and density was adjusted to 0.5
Mefarland standards (10° CFU/ml) and
diluted to 1:100 for the broth micro
dilution procedure. The test organisms
were inoculated into each test tube
which was then incubated at 37°C and
the tube with the lowest dilution which
had no detectable growth was considered
as the MIC after 24 hours. The MIC is
the lowest concentration of the
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compound at which the microorganism
tested does not demonstrate visible
growth. MBC was determined by sub-
culturing the test dilutions on to a fresh
solid medium and incubated further for
24 hours. The highest dilution that
yielded no bacterial growth on solid
medium was taken a MBC (Suffredini e/
al., 2004; Doughari er al., 2007).

Thin Layer Chromatography
Mini thin layer chromatography and
preparatory thin layer chromatography
was carried out using standard method
(Oyeleke et al., 2008).

Determination of antibacterial activity
of fractions separated from the
preparatory Thin Layer

The activity of reconstituted extracy W

determined against the test organis o
using standard culture. 0.01 g of ear?li
extract was weighed and dissolyeq i
100ml of sterile water to give I;
concentration of  100pg/ml.  Sterjje
nutrient agar was prepared and the
standard culture inoculated wells were
made and filed with the extracts., The
plates were incubated for 24 hours a
37°C after which zones of inhibition
were measured.

RESULTS
Phytochemical Screening

The result of the phytochemical
screening reveals the presence and
absence of some constituents as shown

Chromatography in Table 1 below.

Table 1.Phytochemical constituents of Commiphora kerstingii leaf extracts

Constituent n-hexane methanol agueous
Saponins - ++ +=F
Tannins - i —
Flavonoids ++ - ++
Steroids + - -
Cardiac glycosides - - =
Alkaloids - +++ +
Phlobatannins - - -
Anthraquinones - - .
Carbohydrates - ++ -
Key: -= absent +=Ilow ++=moderate +++ = high.

Antibacterial activity of the Crude
Extracts of Commiphora kerstingii
leaves

The result of the antibacterial activity of
the crude extracts of Commiphord
kerstingii leaves on test organisms are
shown in Table 2.
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Table 2. Antibacterial activity of leaves of Comm
iphibition (mm)
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iphora kerstingii against test organisms zones of

— Organisms

“:;;X&ne methanol Aqueous  Ampiclox
= extract extract (Control)
Escherichia coli 21 _
Salmonella typhi o 24 gg
pseudomonas aeruginosa ) » _1 \ 26
StreptococCus pyrogens ) o ¥ .
Staphylococcus aureus .

] i - 24 29
Bacillus subtilis )

18 s 32

Shigella spp ) ! : 2

i

Minimum Inhibitory Concentration of
the Crude Extracts.

The results of the MIC screening of
crude n-hexane, methanolic and aqueous
extracts of the leaves of Commiphora
kerstingii is shown in Table 3.The
results revealed that the minimum
inhibitory concentration was between 16
to 30 pg/ml.

Minimum Bactericidal Concentration
of the Crude Extracts

The results of the MBC analysis of crude
n-hexane, methanolic and aqueous
extracts of the leaves of Commiphora
kerstingii is shown in Table 4.The
results indicated that the minimum
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bactericidal concentration was between
20 to 40 pg/ml.

Thin layer Chromatography on leaves
of Commiphora kerstingii

In the thin layer chromatography, 10ml
of petroleum ether was used to elute n-
hexane  extract.While  Ethylacetate,
methanol and acetone (13:3:2) were used
to elute both methanol and aqueous
extracts, two spots were obtained for
each extract with R¢ value (0.60,0.62) for
n-hexane, (0.71,0.67) for methanol and
(0.61,0.64) for aqueous  extracts
respectively. None of these fractions
exhibited antibacterial activity against
the tested organisms.
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1) of the extracts of Commiphora kerstingii
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= | anOI m
- - | L t e()l(tra(:ts AmpllCIOX
= s n-hexant extrac Ontrg)
e extrac
Organism \
/
2 N -
) 28 : ,
. oli ! x 23 |
cherichia ¢ -
gahnonel! P ;mgmosa - ?4 5(7) 38
Pse”dz;nooccus pyrogens : ’ - |
P cus aureus :
Staphyloc - - 30
Bacillus subtilis :
Shigella spP

\

. idal Concentration (ug/ml) of the extracts of Commiphora kerstingij
. teric
Minimum Bac!

T n-hexane Methanol Aqm
Organisms extract Extract extraCt\
2 Amp]iclox
. 20 - 32
Escherichia col i i 32 = 30
Salmonella typhi i 28 28 24
Pseudomonas aeruginosa ) 36 32 2
Streptococcus pyrogens i . 2 o
Staphylococcus qureus 40 i o
Bacillus subtilis '_ _ i 36
Shigella spp
factors. Tannins which Were  no
observed in C ommiphora molmo|
DISCUSSION

Phytochemical screening shows that
some of the secondary metabolites tested
were not present in the plant material
and these include cardiac glycosides,
phlobatannins  and anthraquinones,
Saponins  and  flavonoids were
moderately present in both aqueous and
n-methanol extract and completely
absent in n-hexane extract. This does not
actually tally with the result obtained
from the previous findings on
Commiphora kerstingii leaves by Dauda
el al. (2008). This might be due 1o the
difference in {he solvent used for
extraction as wel]l ag environmental
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but
were found in appreciable amoun; j;
methanol and aqueous  extract of
Commiphora kerstingii leaves This is
due to the fact that tannins contains
different types of acid which are quite
soluble in both aqueous and alcoholic
media (Massoud er al.., 2001 Hanus ef
al., 2005). Steroids were only observed
in n-hexane extract which agrees with
the results established and reported by
(Wang er al., 2004). Alkaloids were
completely absent in n-hexane extract
but present in substantial amount in

methanol and aqueous extract. The resuli
Is in agreement with the t'mdmgi :‘

Musa (2008) that proves the presence o

Scanned with CamScanner



r

fjeni & al

¢ constituents in the stem-bark of

thes L
Commiphora kerstingii. However in
contrast 10 the previous findings of

Kubmarawa e‘r al. (2007) and Rahman ef
. (2008) in which alkaloids was
completely absent in the roots extract,
a]kaloids are found to be present in the
methanolic and aqueous leaves extract of
Commiphora kerstingii. This may be due
to differences in species and the part of
the plant that was exfracted (Abdallah ef
al., 2009).

The antibacterial activity of the
leaf extracts of Commiphora kerstingii
were tested against some pathogens. The
methanol and aqueous  extracts had
sctivities against four test pathogens.
Although, the methanolic  extract
manifested the highest antibacterial
activity while n- hexane extract had no
activity against the organisms except
Escherichia coli. According to Karaman
et al. (2003) methanol is known 10 be a
better solvent for more consistent
extraction of antibacterial compounds
from medicinal plants compared to other
solvents such as hexane, chloroform and
water. The strong activity of the
methanolic leaves extracts suggest that
this plant could be used for the treatment
of infections caused by these organisms.
The findings of this study is therefore in
agreement with El-Ashry e al. (2003)
who showed that Commiphora species
have a considerable antibacterial activity
against some gram negative bacteria
especially Salmonella typhi. Recently,
Rahman e/ al. (2008) found the!
Commiphora molmol has antibacterial

activities against some strains of
Staphylococcus aureus.Salmonella
enteric  and  Klebsiella pneumonia

Additionally, the result from this study
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are in line with Musa (2008) who stated
that stem bark of Commiphora kerstingil
demonstrated presence of antibacterial
activities. The results obtained in this
study thus suggest that the identified
phytochemical compounds may be the
bioactive constituents responsible for the
efficacy of the leaves of the plants
studied. These finding give credence to
the traditional medicinal application of
the plants as remedies for measles,
gonorrhea and typhoid fever

The minimum inhibitory
concentrations of the extracts WEIe
the

shown. The result obtained reveals
effectiveness of the plant extract as
chemotherapeutic agents. The organisms
were inhibited at concentrations ranging
from 16 — 30 mg/ml. The minimum
bactericidal concentration ranged from
20 — 40 mg/ml. The MIC values for most
of the extracts were lower than their
MBC values, suggesting that these
extracts inhibited growth of the test
microorganisms while being bactericidal
at higher concentrations. The fractions
obtained from  the thin  layer
chromatography (TLC) showed less
antibacterial activities against the test
organisms. The lower antibacterial
activities of the pure fractions of the
extracts than the crude ones might have
been as a result of the synergic action of
the active components in the plant
thereby agreeing with the views of
Harborne (1984) and Oyeleke et al
(2008) who reported that the activities of
plant extracts could sometimes change
after fractionation with the obtained pure
component eventually lacking in the
activity of the original crude extract.

Scanned with CamScanner



Tijani et al.

CONCLUSION

The antibacterial activity.of aqueous an(cil
methanol  extract \fvhlch compare
favourably with Ampliclox -(commerc1al
antibiotic) may help to . dl_scover new
chemical classes of antibiotics tl'lat may
be used as topical treatment of dlsordex_-s
resulting from the tested pathogens. It is
equally suggested that more research be
conducted that will further isolate,
elucidate and characterized the active
components and their mechanism of
action.
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