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ABSTRACT

pigmented and de-pigmented petroleum ether extract
al nucleus only, while the pigmented and de-pigmented
nce of alkaloids, saponins, tannins, flavonoids, steroidal
he de-pigmented extract showing a stronger presence of
bacterial efficacy of these extracts revealed that the de-
d appreciable activity against all the test organisms at
tory effect that was quite similar to that produced by the
mg/ml. The antibacterial efficacy of the active extract was
d temperatures. The minimum inhibitory (MIC), minimum

and MBC:MIC ratio of the active extract ranged between 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 inhibitory activities against the
test organisms at 20mg/ml than the crude de-pigmented methanolic extract at 100mg/ml. MIC,
MBC and MBC/MIC ratios of the active fractions also ranged between 100-200mg/ml, 50-
200mg/ml and 1.0-2.0 respectively. The above findings suggest that the de-pigmented methanol
extract of A. boonei might be a valuable source of antibacterial agents for the treatment of
diarrhoea, typhoid fever, urinary and gastrointestinal infections. ‘
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methanol extracts revealed the prese
nucleus and cardiac glycosides with t
these constituents. The jn-vitro anti
pigmented methanol extract showe
100mg/ml; a broad spectrum inhibi
standard drug, Erythromycin at 0.5
only slightly enhanced at increase
bactericidal (MBC) concentrations

INTRODUCTION (Anani et al, 2001; Tan et al, 2006),

antifertility (Gupta et a/, 2005; Raji et al,

Alstonia  boonei de Wild (Family 2005), anti-oxidant (Akinmoladun et a/,
Apocynaceae) is a lactiferous perennial 2007) and as an  antimalarial
tree that grows up to 45m in height and (Majekodunmi et al, 2008). A review of the
1.2m in diameter. It is locally known as literature reveals no report on comparison
"Ahun’ (Yoruba) and ‘Egbuora’ (Igbo). It of the various classes of secondary
occurs in the tropics and subtropical meta'bo]ites present in the pigmented and |
regions (Cowan, 1999). The plant is widely de-plgmepted petroleum ether and
used as an antiarthritic (Kweifo-Okai and methanolic extracts of the leaves of
Carroll, 1992; Taiwo et al, 1998), Alstonia boonei and their antibacterial
antipyretic, analgesic and  anti- efficacy against selecte'd bact_eria. The
inflammatory  (Olajide et al, 2000; development of .rnicrol?lal resistance to
Osadebe, 2002), antibacterial and antiviral antibiotics makes it pertinent to constantly
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search}o}' new, active and safe con.ipounds
effecti’e against pathogenic bacteria.

MATERIALS AND METHODS

Collection and Identification of Plant
Material

Fresh leaves of A. boonej 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 ajr-

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 untj] the extracting
solvent had become  colour]ess, The
resulting solution was concentrated in
Vacuo using a rotavapour and dried extract
was labelled ‘Pab’, Drieq 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 e g/ (1998)
was adopted. Fifteen gram of petroleum
ether leaf extract of 4 booner (Pab) was
dissolved in 500m)] of petroleum ether and
thoroughly mixed with 75g of activated
charcoal untj] 3 right consistency was
achieved. This was tightly sealed and kept
aside for 72h. The mixture was filtered and
the residye washed severally with
petroleum ether tq e€nsure a chlorophyll-
free extract, Filtrate was concentrated in-
vacuo, dried and labelleq ‘Pab-C". For the
methanolic-based extract, 38g of methang]
leaf extract of 4 boonej (Mab) was mixed
with  700ml of methano] ang mixed
thoroughly with 190g of activateq charcoal,
he same Procedure as apgye was
repeated and the Extract labelled ‘Map.c’,
All extracts were subjected to antibacteria]

SCreening in comparison
Etythromycin.
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Phytochemical Screening of the Extracts

All extracts (Pab, Pab-C, Mab and Mab.c)
were screened for the presence of varioyg
phytoconstituents using standard methodg
(Sofowora, 1993; Evans, 1996).

Fractionation of De-pigmented Methanoljc
Extract

Twenty grams of active
pigmented methanol extract, Mab-C wag
fractionated using  vacuum liquid
chromatography (Pelletier et 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 antibacteria] testing,

crude (e.

Antibacterial Screening of
Extracts/Fractions

Source of Bacteria: Five bacteria] strains;
Bacillus subtilis, Staph vlococcus aureus,
Escherichia colj Pseudomonas aeruginosa
and Sa/monel/z typhi (clinical strain) in
overnight cultures (at 37°C) in nutrient
broth were ysed in this study. All
organisms were obtained from
Microbiology

laboratory, Federal
University of Technology, Minna,

the

Assay of Antibac
Extracts/Fractions

The agar-wel] diffusion method was
employed (Perez et al, 1990; Dall’Agnol et
al, 2003). Standardized
containing 106 cfu/ml 0.5m|
standards were evenly streake
surface of sterile agar plate
organism. Eight millimeter
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). 0.5m] of  each
extract/fraction/drug was introduced into
the wells with the aid of a Pasteur pipette
individually. Plates were incubated

terial Activity of the

inoculums
McFarland
d onto the
s for each
wells were
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aerobically at 37°C for 24hr and zones of
inhibition around the wells were measured
to the nearest millimetre using a meter
rule. Experiments were carried out in
mp!lc:ates and results analyzed for
statistical  significance. ~ Comparisons
between groups were performed using
two-way' analysis of variance (ANOVA)
on a statistical software package -Statistcal
Packag_e for Social Sciences (SPSS 15.0
fqr 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, 20053).
Effect of Temperature -on the
Antibacterial Activity of Mab-C

The method of Doughari and Sunday

(2008) was adopted. 100mg/ml of Mab-C
was re-constituted in methanol and Sml
each of this mixture was transferred into 2
different test tubes and treated by -heating
the content of each test tube in a water
bath to 50°C and 100°C respectively and
subjected to antibacterial testing.

25
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Determination of Minimum Inhibitory
Concentration (MIC)

MIC was determined using the broth
dilution method (Sahm and Washington,
1990). To 0.5ml 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.

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 37°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 A

The MBC/MIC ratio of the active
extract/fractions ~ was calculated by
adopting the method of Agnese et al
(2001).
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RESULTS AND DISCUSSION

extract showing a stronger p

i i vealed the _
Phytochemical screening re fisée Constitient, fwkile.

presence of several constituents In the
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resence oy

HIen[ed

pigmented and de-pigmented methanolic and de;:dgr(;l:lr)l’tig t;});i(':troleum ether €Xtray,
. : i respon presence of sap.
extracts with the de-pigmented methanolic i sterg
cswl prgm nucleus as shown in Table |, Idg
Table 1: Phytochemical constituents of A. boonei leaves —
Constituents Pab Mab Pab-C ‘Mabc\
Alkaloids - +H : +
Saponins - + ) s
Tannins ' - + . +H+
Flavonoids - + . e
Steroidal nucleus +H+ + H+ H+ .
Cardiac glycosides - = - +
Carbohydrates - + . H
Key: +++= Highly present; ++= moderately present; += fairly present; -= absent.
Table 2: Antibacterial activity of leaf extracts of A. boonei (100mg/ml) against some bacterial strains.
: T
Diameter of zones of inhibition of test organisms (mm)*
Test
Compound B. Subtilis S. aureus E. coli P. aeruginosa S typhi
J2 op
Pzb - - s 2
Pzb-C - - - R -
Mzb 5.33£2.00 8.71x1.53 8.55+1.00 7.33+0.58 767058
Mﬁ‘-‘t-c ) 18.0+0.71 21.242.00 25.0+0.58 153+ 1.00 25.0=058
Enythromycin 20.2£1.00 25.0+0.00 ¢ 27.3£2.4] 12.5£2.00 262141
(0Smg/ml)
*= mean values of three replicates with standard error shown as +; p <0.05 was significant
- = No measurable zone of inhibition.
Table 3: Effect of temperature on the antibacterial activity of de-pi
- ented
of A boonei (Mab-C) apainst test organisms FHRESSES et ang| (RN S
Diameter of zones of inhibition of test oreanis
' : : pamsms (mm)*
Temp(® C) E. subrilis S. aureus F coll P. aeruginosa S ophl
; R
50 19.140.71 21.640.42 26,74 0.58 16.041.00 27.2:0.26
00 AEIP , y 058
1 22.141.00 2654115 28.640.65 12.841.00 28.2:08

i, /
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1
sinst test OEAMSTS Pimented methano] leas extract of A. pogpe ™M
1 ab-C)
MIC (m ml), MBC (mg/ml) and MBC/MiC values
B, subtilis 3. aureus E. coli P
5a S o
. 25;100;4.0 . !

50;100:2-0 » 100; 25,100:4.0 50;100:2

0

e 50;100;2.0

Table 5: Antibacterial activity of VLC fractions of active

doed
(20mgfml) against test organisms. ¢-Pigmented methanol leaf extract of A, hoope

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

4 St 2
cT;nPO““d B. Subuils R E. col P. aeruginosa S. typht

| Mab-Cl g g 13.542.05 - 12.5¢2.00
Mab-C2 ) - - . i

T - - . ] ]

Mjig: - - 12.241.67 17.34 0.68 12.7£0.58
pie : . 17.120.58 15.841.00 .
Mib-C3

Table 6: MIC; MBC and MBC/MIC ratios of active VLC fractions of de-pigmented methanol leaf extract of A.
boonei (Mab-C) sgainst test organisms

MIC (pg/ml); MBC (pg/ml) and MBC/MIC ratios

E Test ompound B. subrilis S. aureus E. coli P. aeruginosa S.typhi
' 100;200:2.0
M1 ND ND 100;200;2.0 ND
MLl ) “
ND
WA ND ND ND
ND
ND
Mab-C3 ND ND ND o 1020020 g
ey 200:200;1. ALY NE
lfl"-{: .\;D “\D 200,
ND
100,50,2.0 .
Wb ; 100:5022.0
R ND ND //.

ND = Not Determined
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Generally, methanol has been reported to
be a better 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 bioactive 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

International Journal of Applied Biological Research

diluted (Dall’Agnol et 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 et al, 1974; Khackik et
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 to the
observed antibacterial activity (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, -

2009). The antibacterial activity of Mab-C
did 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

28

temperature, an indication that the
phytoconstituents in the active fraction are
thermo-stable (Doughari and Obidah,
2008).

Antibacterial assay of the five fractions
collected 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 E coli

- (17.1mm=0.68) respectively as shown in

Table 5. Generally, fractions Mab-C4 and
Mab-C5 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
(Doughari and Obidah, 2008) or probably
because of lower concentration.

The efficacy of the de-pigmented
extract/fractions 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 et al, 1998). The calculated
MBCMIC ratio for the active

extract/fractions was used to ascertain if
the -observed antibacterial effects were
bacteriocidal or bacteriostatic in nature.
Mab-C and its active fractions had
MBC/MIC ratios that ranged between 2.0-
4.0 and 1.0-2.0 respectively. This is
indicative of a bacteriostatic effect.
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Extracts/fractions with MBC/MIC rati
cater than  one would  indicate tio
bacteriostatlc effect of the extract/fract; a
pile lower than one is indicative olt?né

w
pacteriocidal effect (Agnese et al,, 2001)

CONCLUSION

The secondary metabolites which wer
more observed in the de'Pigmenteg
methanol leaf extract of Alstonia boonei
were  probably responsible  for ttfé
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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