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ABSTRACT

Antibacterial efficacy of pigmented and de-pigmented petroleum ether and methanolic
leafl extracts of Alstonia boonei was investig

ated. Phytochemical screening of these
extracts using standard methods

revealed that the pigmented and de-pigmented
petroleum ether extract showed the strong presence of steroidal nucleus only, while the

pigmented and de-pigmented methanol extracts revealed the presence of alkaloids,
saponins, tannins, flavonoids, steroidal nucleus and cardiac glycosides with the de-
pigmented extract showing a stronger presence of these constituents. The in-vitro
antibacterial efficacy of these extracts revealed that the de-pigmented methanol extract
showed appreciable activity against all the test organisms at 100mg/ml; a broad
spectrum inhibitory effect that was quite similar to that produced by the standard drug,
Erythromycin at 0.5mg/ml. The antibacterial efficacy of the active extract was only
Slight'}' enhanced at increased temperatures. The minimum inhibitory (MIC), minimum
bactericidal (MBC) concentrations and MBC:MIC ratio of the active extract ranged
bﬁl.\\'een 6.25-50mg/ml, 25-100mg/ml and 1.0-4.0 respectively. Fractionation of the
active extract by vacuum liquid chromatography gave rise to fractions that exhibited less
'"hib“m}' activities against the test organisms at 20mg/ml than the crude de-pigmented
methanolic exiracy at 100mg/ml. MIC,L MBC and MBC/MIC ratios of the active fractions
;ﬁgin"“:gﬂd between 100-200mg/ml, 50-200mg/ml an‘d' 1._07260 res;?eczit‘j;;flg'ézllzlil;%\l'z
- !: %‘JRG.L-‘SI lhnl. the de-pig_menled methanol e‘xni'aut of A. oonei m_c,’ g
X c¢ ol antibacteria| agents for the treatment of diarrhoea, typhoid fever, urinary
baStrointestjpg| infections.
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search for new, active and safe compounds
effective against pathogenic bacteria.

MATERIALS AND METHODS

Collection and Identification of Plant
Material

Fresh leaves of A. boonei were collected
from Ondo State Forest Reserve, Ifon,
Nigeria in the month of March, 2009. The
plant was duly identified and deposited at
the Herbarium, Department of Biological
Sciences, Faculty of science, Ahmadu
Bello University, Samaru, Zaria, Nigeria.

Extraction Procedures

Five hundred grams of air-dried leaves of
A. boonei was defatted by macerating it
with 1.5L of petroleum ether (60-80°C) for
a period of 6 days until the extracting
solvent had become colourless. The
resulting solution was concentrated in
vacuo using a rotavapour and dried extract
was labelled "Pab’. Dried marc was again
macerated with 2L of methanol and
subjected to same procedure as above. The
dried extract was dried and labelled "Mab’.

De-pigmentation of Crude Extracts

The method of Hostettmann et al. (1998)
was adopted. Fifteen gram of petroleum
cther leaf extract of A. boonei (Pab) was
dissolved in 500ml of petroleum ether and
thoroughly mixed with 75g of activated
charcoal until a right consistency was
achieved. This was tightly sealed and kept
aside for 72h. The mixture was filtered and
the residue  washed severally with
petroleum ether to ensure a chlorophyll-
free extract, Filtrate was concentrated in-
vacuo, dried and labelled *Pab-C’. For the
methanolic-based exmact, 382 of methanol
leaf extract of A. boonei (Mab) was mixed

with 700ml of methanol and mixed
thoroughly with 190g of activated

charcoal. The same procedure as above
was repeated and the extract labelled
‘Mab-C". All extracts were subjected to

antﬂwnclcrial_ screening in comparison with
Erythromycin.
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Phytochemical Screening of the Extracyg
All extracts (Pab, Pab-C, Mab and Mab-c)
were screcned for the presence of varjoyg
phytoconstituents using standard methods
(Sofowora, 1993: Evans, 1996).

Fractionation of De-pigmented
Methanolic Extract
Twenty grams of active crude de-

pigmented methanol extract, Mab-C was
fractionated  using  vacuum  liquid
chromatography (Pelletier er al, 1986).
Silica gel (60-120 mesh) was used as the
stationary phase, while varying
proportions of increasing polarity of
petroleum ether-chloroform and
chloroform-methanol was used as the
mobile phase. Obtained fractions were
subjected to antibacterial testing.
Antibacterial Screcning of the
Extracts/Fractions

Source of Bacteria: Five bacterial strains;
Bacillus subtilis, Staphylococcus aureus,
Escherichia coll, Pseudomonas
aeruginosa and Salmonella typhi (clinical
strain) in overnight cultures (at 37°C) in
nutrient broth were used in this study. All
organisms were obtained from
Microbiology laboratory, Federal
University of Technology, Minna.

Assay of Antibacterial Activity of the
Extracts/Fractions

The agar-well diffusion method was
employed (Perez et al, 1990; Dall’Agnol
et al, 2003). Standardized inoculums
containing 10° cfuw/ml 0.5ml McFarland
standards were evenly streaked onto the
surfac‘e of sterile agar plates for each
organism. Eight millimeter wells were
bored into the solidified agar using sterile
cork borer at equidistant. Extracts/fractions
were separately reconstituted to give
concentrations of 100mg/ml (extracts),
0.5mg'ml (Erythromycin) and 20mg/ml
(fractions). 0.5mi  of each
extract/fraction’drug was introduced into
the wells with the aid of a Pasteur pipett
individually. Plates were incubated
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il 837 fr 2y and 2o of
ighibition around the We i meter
(o the nearest millimetre using a "
ale. Experiments Were carried out In
miplicates and results analyzed. for
atistical significance. Compansqns
between groups were performed using
two-way analysis of variance (ANOVA)
on a statistical software package -Statistcal
Package for Social Sciences (SPSS 15.0
for Windows, 2006 version) with Ryan-
Einot-Gabriel-Welsch F Post hoc tests for
separation of means. Differences were
considered significant, if p <0.05. A plant
extract/fraction is considered ‘active’,
when it has an inhibition zone of > 14mm
(Mothana and Linderquist, 2005).

Effect of Temperature on the

Antibacterial Activity of Mab-C

gloc method of Doughari and Sunday
08) was adopted. 100mg/ml of Mab-C

::ﬂsi] fe-constituted in methanol and Sml

dilcTc rzf this mixture was transferred into 2

& Nt test tubes and treated by heating
content of each f(est tube in a water

bat 0
subl;ei? 30°C and 100°C respectively and
. ¢d to antibacterial testing,
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Determination of Minimum Inhj
Concentration (MIC)

MIC was determined using the broth
dilution method (Sahm and Washington
1990). To 0.5m! varying concentrations of
the active extract and fractions, 2ml of
nutrient broth, followed by a loopful (0.5
McFarland turbidity standard) of the test
organisms was added. A tube containing
nutrient broth only seeded with the test
organisms served as control. Tubes were
incubated at 37°C for 24hr.The MIC was
regarded as the lowest concentration
showing no detectable growth/turbidity.

bitory

Determination of Minimum Bactericidal
Concentration (MBC).

A loopful of broth was collected from
those tubes showing no turbidity/ visible
growth from the MIC tubes above and sub
cultured onto freshly prepared plates.
Inoculated plates were incubated at 3'{°C
for 24hr. The least concentration showing
no visible growth after incubation was
taken as the MBC.

MBC/MIC ratios of the Active Extract

[Fractions '
The MBC/MIC ratio of the active
extract/fractions  Wwas calculated bay]
adopting the method of Agnese €l

(2001).
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RESULTS AND DISCUSSION

Phytochemical —screening revealed the
presence of several constituents in the
pigmented and de-pigmented methanolic
extracts with the de-pigmented methanolic

International Journal of Applied Biological Research

Table 1: Phytochemical constituents of A. boonei leaves

extract showing a stronger presence of
these constituents, while the pigmented
and de-pigmented petroleum ether extracts
responded only to the presence of steroidal
nucleus as shown in Table 1.

Constituents Pab Mab Pab-C Mab-C
Alkaloids - + - ++
Saponins - + - +++
Tannins . s . Lt
Flavonoids = 4 B it
Steroidal nucleus —t i et 4+
Cardiac glycosides - ++ - ++
Carbohydrates - +++ - R

Key: +++= Highly present; ++= moderately present; += fairly present; -= absent.

Table 2: Antibacterial activity of leaf extracts of A. boonei (100mg/ml) against some bacterial strains.

Diameter of zones of inhibition of test organisms (mm)*

Test
Compound B. Subtilis S. aureus E. coli P. aeruginosa S. typhi
Pab - g :
Pab-C - : ' )
Mab 5.33+2.00 8.71+1.53 5¢ , -
33482, . i 8.55£1.00
Mib-C 18.0£0.71 21.242.00 25.040.58 e i il
Erythromyein 20.2+1.00 25.0+0.00 27.322.41 ooty 25.0+0.58
_(0.5mp/ml) T L 26.2+1.41
*= mean values of three replicates with standard e
h T - —
- = No measurable zone of inhibition. FIOTSHONT A3 % =005 was significant.
Table 3: Effect of temperature on the anti i ivi
, tibacterial activity -pi
of A. boanei (Mab-C) against test organisms 1ty of de-pigmented methanol leaf extract
Temp(*C) R Diamcgr of zones of inhibition of test organisms (mm)*
aureus E. coli \Pa)‘e\ 4
- deruginosa S i
. typhi ;
e ‘
50 19.120.7) 21.620.42 —
42 267 0.58 16.0£1.00 6
100 22.1£1.00 26.54] | e
<0-=L15 28.620.65
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Table 4: MIC, MBC and MBC/MIC ratio of actijve de-pigmented

. t BC methanol leaf extract of A. boonei (Mab-C)
against test organism

—_—

MIC (mg/ml), MBC (mg/ml) and MBC/MIC values
B. subtilis S. aureus E. coli

P. aeruginosa S. typhi

50,100;2.0 25;100;4.0 25;100:4.0 50;100;2.0 50;100:2.0

Table 5: Antibacterial activity of VLC fractions of active de-pigmented methanol leaf extract of A. boonei
(20mg'ml) against test organisms.

Test

Diameter of zones of inhibition of test organisms (mm)*

compound B. Subtilis S. aureus E. coli P. aeruginosa S. typhi

\
hMab-C|
Mab-C2

- 13.5£2.05 - 12.5+2.00

Mab-C3

Mab-C4 i . 12.241.67 17.3£ 0.68 12.74 0.58
Mab-Cs : ] 17.120.58 15.84 1.00 -
-—__._-—.‘——_‘

Tuble 6: MIC; MBC and MBC/MIC ratios of active VLC fractions of de-pigmented methanol leaf extract of A.
boonel (Mah.-C apainsi test organisms

11C ratios
MIC (ug/ml): MBC (ug/ml) and MBC/N e

" = B. subilis }.‘S.Eaureus E. coli P. aeruginosa op
\ 0' w;Z'D

o ND ND 100;200;2.0 ND 1002

Mab.

: ND ND ND ND iy
Mab—C\ - o .
J ND ND ” 2' Umo: "
" ND ND 200,200;1.0 100;200;2.0

ND

100,50;2.0

ND = Not Determined
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Generally, methanol has been reported to
be a t?etter solvent for more consistent
extraction of plant bioactives from
medicinal plants compared with petroleum
ether (Eloff, 1998). This is probably
because methanol is a mid-polar solvent.
Result of the antibacterial activity of the
extracts showed that the de-pigmented
crude methanol extract (Mab-C) exhibited
significant inhibitory activity against the
test organisms as shown in Table 2. The
pigmented and de-pigmented crude
petroleum  ether extracts  expressed
practically no activity against the test
organisms. This is probably because of the
absence of most biocactive compounds in
these extracts (Table 1) or could be as a
result of may be the extracts contain
‘inactive substances’ which probably
antagonize/reduce the antibacterial action
of one another (Ebi and Ofoefule, 1997) or
probably, sometimes, the amount of active
components in crude extracts from
medicinal plants may be small or too
diluted (Dall’Agnol er al, 2003; Ndip et
al., 2009). The observed appreciable broad
spectrum activity of Mab-C against both
Gram-positive and Gram-negative bacteria
could probably be due to the removal of
chlorophyll pigment which is sometimes
assumed to act as an inhibitory or masking
substance (Iriyama er al,, 1974; Khackik er
al., 1986) which can interfere with the
antibacterial property of some extracts
(Khan and  Saeed. 1998). The
presence/exposure of the bioactives in the
Mab-C, even in relatively low
concentrations could contribute 1o the
observed antibacterial activiry (Dall’Agnol

et al, 2003), although chlorophyll, a
green-coloured, Mg-containing pigment
present in plants, especially the leaves has
been reported to possess lots of biological
importance  (Indrajith and Ravindran,
2909) The antibacterial activity of Mab-C
f’lld not show a significant change with
increase in temperature (Table 3). This
implies that its inhibitory activity towards
the test strains was not dependent on
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temperature, an indication that the
phytoconstituents in the active fraction are

thermo-stable (Doughari and Obidah,
2008).

Antibacterial assay of the five fractions
from vacuum liquid
chromatography of the active de-
pigmented extract, revealed that fractions

Mab-C4 and Mab-C5 at 20mg/ml
produced significant inhibitory effects
against Gram negative P. aeruginosa

(17.3mm=0.58) and B coli
(17.1mm=0.68) respectively as shown in
Table 5. Generally, fracions Mab-C4 and
Mab-CS which seemed to be the most
active fractions, displayed better inhibitory
activities against the Gram negative

bacteria, with no visible zone of
inhibition(s) against the Gram positive

organisms. This implies that the fractions

did not posses broad spectrum activity

against the organisms, or probably the

activity of the fractions could be enhanced

at higher concentrations. It was observed

that the fractions (20mg/ml) were less

active than the crude active de-pigmented

extract (100mg/ml). This could be as a

result of possible synergistic effect

between the phytoconstituents of the crude

(Doughan and Obidah, 2008) or probably

because of lower concentration.

The efficacy of the de-pigmented
extracVfractions as an antibacterial was
further supported by their low MICs and
MBCs. Low MIC and MBC values are an
indication of the efficacy of a plant extract
and may serve as veritable sources for
compounds with therapeutic

potency
(Fabry er al, 1998). The calculated
MBCMIC rmatio for the active

extractfractions was used to ascertain if
the observed antibacterial effects were
bacteriocidal or bacteriostatic in nature.
Mab-C and its active fractions had
MBCMIC ratios that ranged between 2.0-
40 and 1.0-2.0 respectively. This i
indicative  of a bacteriostatic  effect
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cte/fractions with  MBC/MIC ratig
Exmtler than one would indicate 3
Eraieriostalic effect of the extract/fraction,
while lower than one is indicative of g
bacteriocidal effect (Agnese et al., 2001).

CONCLUSION

The secondary metabolites which were
more observed in the de-pigmented
methanol leaf extract of Alstonia boonej
were probably responsible for (he
promising broad spectrum antibacterial
properties of this plant, suggesting that the
plant on removal of chlorophyll pigment
could be an effective source  of
antibacterial substances. Further studies on
the isolation and characterization of the
biologically active constituents of this

plant can help provide cheaper and safer
antibacterials, '
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