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ABSTRACT

Background: The presence of pigments, such as chloro

L’:;;f;:;idegilct}alcti};: g?ggg:tj{;ﬂ;izzgsg (;rf1 ;odme extracts. This work was designed to compare the anti-
Methodss De:pimentationfofatn ts & he-pligmented extracts of the leaves o{'. Stryc{u?os spinosa.
portions were caried out usin > phytochemical screening of extracts and their partitioned-soluble
. . g standard methods. The butanol-soluble portion was further purified to obtain
frac'tl.ons and sub-fractions. All extracts/portions/fractions/sub-fractions were tested againstarange of Gram-
gf)fsfltlye and hGrdam-negative bacteria strains in comparison with chloramphenicol using the agar-well
1ffusion method.
Results: The de-pigmented crude methanol extract (Mss-C) revealed stronger presence of phenolic com-
pounds than the pigmented crude methanol extract (Mss). In vitro antibacterial assay of Mss-C and its
butanol-soluble portion (Mss-Cb) revealed appreciable broad spectrum inhibitory activities against Gram-
positive Staphylococcus aureus and Bacillus subtilis, and Gram-negative Pseudomonas aeruginosa, better
than that exhibited by chloramphenicol. Mss-C (21.3 mm + 1.00) and Mss-Cb (25.1 mm £ 0.71) displayed
significant inhibitory activities against Staph. aureus than chloramphenicol (16.1 mm + 1.05). Fractions
and sub-fractions obtained from Mss-Cb displayed lesser inhibitory activities than Mss-Cb, while a combi-
nation of the two most active fractions of Mss-Cb gave rise to a mixture that produced a stronger broad

spectrum inhibitory activity than Mss-Cb.
Conclusion: The above findings su;gest t .
extract of the leaves of Strychnos spinosa possess significan

mented, fractions, methanol, phytochemical, sub-fractions, Stry-

phyll, in plant extracts, has reportedly masked or

hat the butanol-soluble portion of the de-pigmented methanol
t antibacterial activity.
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Introduction ) jaceae) is Jocally known as ‘A.lakO’ (Yor Uba? and "Kookiyar’ (Hausa). It is
Strychnos spinosa (family Logan in height and widespread in tropical .Afnca. The ethnobotanical claims
athorny savannah shrub of about 1-9m analgesic and a purgative [Mann et al., 2003]. It has also

:_<nake poison, an ai< St
of the plant includes its use as an anti-snake P unds, diarrhoea, stomachic pains, eye troubles and earaches
been re | in the treatme

ported useful in

1 posses Il e abi]ity to S[lIllU]ate b] east l“]’lk pr()ductlon | ] OCI:ett
@1) ah()o'COl

-
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and Grivetti, 2000]. The antimalarial [Asase et al., 2005], antitrypanosomal [Itoh et al., 2005 Hoet et al., 2007]
and antifungal [Kone and Atindehou, 2008] properties of the plant have also been reported. Although, much work
has been carried out on the crude extracts of the plant, a review of the literature reveals that no work has been
carried out on the de-pigmented butanol-soluble portion of the de-pigmented methanol extract of the leaves of this
plant and its fractions/sub-fractions. This is necessary as the development of microbial resistance to antibiotics

makes it pertinent to constantly search for new, active and safe compounds as alternatives but effective against
pathogenic bacteria.

Materials and Methods

Collection and identification of plant material

Fresh leaves of Strychnos spinosa were collected from a farmland in Maikunkele Area of Bosso Local
Government Area of Niger State, Nigeria, in the month of June, 2010. The plant was duly identified and deposited
at the Herbarium of the Department of Biological Sciences, Ahmadu Bello University, Zaria, Nigeria.

Extraction procedures

One kilogram of air-dried leaves of S. spinosa was defatted by macerating it with 2.5 1 of petroleum ether (60 -

80°C) for several days until the extracting solvent had become colourless. The resulting solution was filtered and
the filtrate concentrated in vacuo using a rota-vapour. The extract was further dried over a water bath and labelled
Pss (3.52%). Dried marc was again macerated with 3.5 | of methanol and subjected to same procedure as above,

The dried extract was labelled Mss (6.37%). The pigmented extracts were subsequently subjected to antibacterial
testing.

De-pigmentation of crude extracts.

The method of Hostettmann et al. [1998] was adopted for the de-pigmentation of the crude extract. Thirty
grams of the petroleum ether leaf extract of S, spinosa (Pss) was solubilized in 750 ml of petroleum ether and
thoroughly mixed with 150 g of activated charcoal until a right consistency was achieved. This was tightly sealed
and kept aside for 72 h. The mixture was filtered and the residue washed severally with petroleum ether to ensure
a chlorophyll-free extract. The filtrate was concentrated in vacuo, dried and labelled Pss-C (40%). For the
methanolic-based extract, 60 g of the methanol leaf extract (Mss) was solubilized in 1 | of methanol and mixed
thoroughly with 350 g of activated charcoal. The same procedure as above was repeated and the extract labelled
Mss-C (58.7%). The de-pigmented extracts were subsequently subjected to antibacterial testing.

Preliminary phytochemical screening of the extracts.

All extracts (Pss, Pss-C, Mss and Mss-C) were screened for the presence of various phytoconstituents using
standard methods [Sofowora, 1993; Evans, 1996].

Partitioning of crude de-pigmented methanol extract (Mss-C)

Thirty-five grams (35 g) of Mss-C was suspended in 500 ml of distilled water, shaken vigorously and the
mixture allowed to stand for 2 h after which it was filtered and the filtrate in a separatory funnel, partitioned with
100 ml » 3 portions of petroleum ether. The organic phase was removed, concentrated in vacuo, dried, weighed and
coded petroleum ether-soluble portion of the partitioned de-pigmented methanol extract of S spinosa (Mss-Cp;
1.43%). The residual water-soluble portion was again successively and exhaustively partitioned with 100 ml x 6
portions of chloroform, 100 ml x 7 portions of ethyl acetate and 100 ml = 9 portions of n-butanol. The resulting
organic portions were concentrated, dried, weighed and coded CHCl,-soluble (Mss-Ce; 10.6%), EtOAc-soluble
(Mss-Ce; 14.6%) and BuOH-soluble (Mss-Cb; 32.9%) portions of partitioned methanol extract of S. spinosa,
respectively. The residual aqueous portion was concentrated, dried, weighed and coded (Mss-Cr; 35.7%). All the
soluble portions were subsequently subjected to antibacterial testing.

Preliminary phytochemical screening of the partitioned-soluble portions

All partitioned-soluble portions of the crude de-pigmented methanol extract of S. spinosa (Mss-Cp, Mss-Cec,
Mss-Ce, Mss-Cb and Mss-Cr) were screened for the presence of various phytoconstituents using standard methods
[Sofowora, 1993; Evans, 1996].

Fractionation of butanol-soluble portion (Mss-Cb)

Ten grams of Mss-Cb was subjected to fractionation using column _chromatography. Silica gel (60 - 120 mesh)
was used as the stationary phase, while varying proportions of increasing polarity of chloroform and chloroform-
methanol was used as the mobile phase. Collected fractions were pooled using TLC and the developed chromato-
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ms examined under sunlight, yy I Strychnos spinosa 79

gr g ght (254
d fractions (Mss-Cb1 to . nm an o .
pool Mss-Cs) Were sy SCQller?ﬂi/GcG nm) and iodine crystals in an iodine chamber. The

. . ach subi f . b

further fractlommlon of fraction p fs5-Chy Jected to antibacterial testing.
A 4.2 g of fraction Mss-C}, ek

LH-20 and methanol as statiop,

Cbic) were also subjected tg 5

4 was Subjecteq
ar}/ and mobj|e
ntlbacterial test

to funhCr puﬁf . ’
e ’ ) s Sephadex
phases, respect ion by column chromatography using Sep

ing ively. The pooled sub-fractions (Mss-Cb4a to Mss-

Thin layer chromatography (TLC)
TLC of all column fractiong and
’ sub-fracti i i
plates as the stationary phase anq various solvelr(:tn Ssy‘:tzrr;sczgz}id Outbl?ly “Shing oven-baked pre-coated aluminium
€ mobile phase.

Antibacterial testing of the extmc’S/Portions/fractions/sub fracti
~fractions

Source of bacteria

Five bacterial strains, Bqcijy
Salmonella typhi (clinical strailrls - {aPmylococeus aureus, Escherichia coli, Pseudomonas aeruginosaand
IN overnight cultures at 37°C in nutrient broth were used in this study. All

isms were obtained T Y. A
o ok MlcrOblology Laboratory, Federal University of Technology, Minna, Nigeria.

subtilis, Stq

Assay of antibacterial activiry
The agar-well diffusion method v

.. as em . ) dardized
inoculums containing 106 cfu/m] and 0. ployed [Perez et al., 1990; Dall’Agnol et al., 2003]. Standardiz

5 ml McFarland standards were evenl h face of sterile
i i 1 y streaked onto the sur
agar plates for each organism. Eight millimetre wells were bored into the solidified agar using a sterile cork borer

atequldls'tant. Samples were Separately reconstituted to give concentrations of 50 mg/ml [extracts/portions/fractions/
sub-f:‘ractlons] and 0.5 mg/ml chloramphenicol (Ningbo Shuangwei, China). A 0.5 ml of each extracts/portions/
fracuons/sub-fra.ctlons/drug Wwas introduced into the wells with the aid’ of a Pasteur pipette individually. Plates were
incubated aer-oblcally at 37°C for 24 h and zones of inhibition around the wells were measured to the nearest
millimetre using a meter rule. The experiments were carried out in triplicate and results analyzed for statistical
significance. Comparisons between groups were performed using two-way analysis of variance (ANOVA) on
statistical software package-Statistical 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 is considered "active’, when it has an inhibition zone of = 14 mm [Mothana and Linderquist,
2005].

Results and Discussion

Preliminary phytochemical screening of the pigmented and de-pigmented petroleum ether (Pss and Pss-C) and
methanol (Mss and Mss-C) extracts as shown in Table 1, revealed that both Pss and Pss-C showed a strong presence
of steroidal sapogenins, while, both Mss and Mss-C revealed a strong presence of alkaloi.ds, saponins (sapogenins/
triterpenoidal genins) and cardiac glycosides. Tannins and ﬂavonox@s were more proml_nent in Mss-C than Mss.
Different solvents have been reported to have the ability to extract different phytoco_nstltuents which depends on
their polarity and solubility in the solvents [Marjorie, 1999]. Th; butanol-‘soluble portion §M§s-Cb) followed by the
ethyl acetate-soluble portion (Mss-Ce) of the five soluble portions obtained from partitioning of Mss-C.revealed
the highest number of plant constituents (Table 2). This shows that the phytoconstituents of the de-pigmented

methanol extract were of mid-polar/polar compositions. Partitioning between solvents is an adequate approach for

8 i the procedure permits discrimination of activities
e of complex plant matrices, because
the preliminary separation ) [Mahlke et al., 2009].

between the polar and non-polar fractions

al constituents in the crude pigmented (Pss, Mss) and de-pigmented (Pss-C, Mss-C) extracts
(v

Table 1. Phytochemi
of S. spinosa leaves
p Mss Pss-C Mss-C

Constituents B3

+++ = S
Alkaloids _ +++ . +++
Saponins B ++ s e
Tannins ++ +:r+ +++
Flavonoids | -+ +4+
Steroidal nucleus +I+ ++ f bt
Cardiac glycosides . et bt
Carbohydrates S

e ZTairly present, - = absent e
Key: =7 =high <o FF = moderately present, + = falrly P
ey: +++ = highly present,
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; . : : | extract of
Table 2. Phytochemical constituents in the crude partitioned-soluble portions of de-pigmented methano

S. spinosa leaves (Mss-C)

Mss-Cb Mss-Cr

Constituents Mss-Cp Mss-Cc Mss-Ce

Alkaloids B = 4+ +++ -
Saponins _ _ - +++ i
Tannins _ = + +++ =
Flavonoids _ i T+ +++ -
Steroidal nucleus ++ T+ ++ ++ -
Cardiac glycosides _ _ T+ At -
Carbohydrates - - - Sy a4

= absent.

Key: +++ = highly present, ++ = moderately present, += fairly present, -
thanol extract (Mss-C) exhibited
ve against Gram-positive Staph..
1 £ 2.08) as shown in Table 3.

. _Antibacterial assay of the extracts showed that the de-pigmented crude mef
significant inhibitory activity against the test organisms. The extract was most actl
aureus (21.3 mm % 1.00) and least active against Gram-negative S. typhi (13.7 mm £ 2 , o
Mss-C exhibited an inhibitory activity that was better than that displayed by chloramphen'xcol against Gram-positive
Staph. aureus, B. subtilis and Gram-negative P. aeruginosa. The pigmented and de-pigmented crude petroleum

ether extracts expressed practically no activity against the test organisms. This is probably because of the a,bseI?ce
d “inactive substances’ which

of most phytoconstituents in these extracts (Table 1) or it may be the extracts containe :

probably antagonized/reduced the antibacterial action of the each phytoconstituent [Ebi and Ofoefule, 1997] or
probably, sometimes, the amount of active components in crude extracts from medicinal plants may be small or too
diluted [Ndip et al., 2009]. The observed appreciable broad spectrum activity of Mss-C against both Gram-positive
and Gram-negative bacteria in comparison with Mss, could probably be due to the removal of the chlorophyll
pigment which is sometimes assumed to act as an inhibitory or masking substance [Iriyama eZ al., 1974; Khackik
et al., 1986] which sometimes interferes with the antibacterial property of some extracts [Khan and Saeed, 1998]
although, chlorophyll, has been reported to possess lots of biological importance [Indrajith and Ravindran, 2009].

Table 3. Antibacterial activity of crude pigmented and de-pigmented extracts of S. spinosa leaves at 50 mg/ml in
comparison with chloramphenicol at 0.5 mg/ml against some bacterial strains.

Test compound Diameter of zones of inhibition of test organisms (mm)°

B. subtilis Staph. aureus E. coli P. S. typhi
aeruginosa
Pss 112+ 1.53% 10.0+0.00°  11.3+0.58% 5.7+0.58% -
Pss-C 10.0 £ 0.71% 113+ 153" 102+ 1.00? 7.3 £1.15% 6.3 +1.53%
Mss 6.3 +0.58% 11.5£1.67°  193+0.71" 82+£153%  15.5+0.58"
Mss-C 19.0 + 0.25% 21.3 + 1.00* 18.7+0.58% 193 +0.582%  13.7+2.08°

Chloramphenicol __15.5 & 0.38" 16.1£1.05"  192+2.00"  11.6+2.00°® 182+ 1.41%
~ = no measurable zone of inhibition; *= mean values of triplicates with standard error shown as +; mean values on the same
column/row with same superscript (letters/numbers) are not significantly different from each other (p>0.05) while those with
different superscript (letters/numbers) are significantly different from each other (p<0.05) respectively

Antibacterial assay of the partitioned soluble portions of Mss-C (Table 4) revealed that the butanol-soluble
portion (Mss-Cb) was most active against all the test organisms, a broad spectrum activity that was better than that
exhibited by Mss-C and chloramphenicol. For example, activity displayed by Mss-Cb, Mss-C and chloramphenicol
against Staph. aureus was 25.1 mm £ 0.71,21.3mm= 1.00 and 16.1 mm + 1.05, respectively (Tables 3 'mdp4) This
s noteworthy, because crude plant preparations have reportedly exhibited lower antimicrobial activi ‘ than‘ ure
antibiotics [Iroegbu and Nkere, 2005]. The ethy] acetate-soluble portion (Mss-Ce) was also moderetl)t/el X f /e
especially against the Gram-positive bacteria. This could be as a result of these portions being richer i een:
phytoconstituents (Table 2). Compounds like tannins, saponins, alkaloids and flavonoids havegb elr ll? ‘L’ia“"““_
suggested to be involved with antimicrobial activity [Palombo, 2006]. Further purification of tl fie'n't'"?‘ef\rl mntlw

ortion using column ch‘romatography (silica gel as stationary phase) gave rise to 5 major fr'lct;:l ‘}L IIVVlL (‘blb'l(
Mss-Cb5) of which fractions Mss-Cb4, followed by Mss-Cb5 exhibited moderate activity a Wir‘lsl l; l? ( »:' s “T
at 50 mg/ml (Table 5). FU"_ther purification of fraction Mss-Cb4 using column chromato“'ﬁ hy \K T-"l;“fé\““»"l‘:
as stationary phase) gaverise to 3 major sub-fractions (Mss-Cb4a to Mss-Cbdc) of\vhiclrs“u[l)s l\( o l‘}t v ‘”‘"J
and Mss-Cb4c were mildly active against the test organisms at 50 mg/ml (Table 6) l; \\“‘::\thl\tln‘:xqt;l ttbli‘lh
; as observed that the

e e e ———
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8 al., 199
ordilute amount [Dall’ Agno ¢ al,, 2003] ang th7e]i.r

of the fractions/sub-fractions. Antibacteria] g5y
column chromatography (Mss-Ch4 -+ Mss-Cbs) rZ

It Cpuld also be that the active components are present in t_race
activity could probably be enhanced at increased concentrations
of the combined two active fractions of Mss-Cb ok.)tamed frq;ﬂ
i e test organism vealed an enhanced significant broad spectrum inhibitory actyity
:{g;‘i‘:;i;};y be act%ng synsefgtiggcr:ﬁ:; Ir‘l}‘ll i(trll;able 7). This may be attributedgto the presence gf some phytoconstltgentj
Obidah, 2008]. One another or with other constituents [Aliyu et al., 1998; Doughart an

Table 4. Antibacterial activi

ty of crude s i
leaves (Mss-C) at 50 mg/m] partitioned

i soluble portions of de-pigmented methanol extract of S. spinosa
against some bacteria q SSEplEeEtm

1 strains.

e

Test compound

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

B. subtilis Staph. aureus E. coli P. aeruginosa S. typht
Mss-Cp = = _ = -
Mss-Cc 73 +1.52% 9.8+ 141 9.2 +2.00° 74 +1.05% 7.4+ 1.53%
Mss-Ce 1652100 1824 105" 124058 1124153 12.8+2.08”
Mss-Cb 0420387 25140719 1564100 1234 141° 163 %167
Mss-Cr = - . = =

- =no measurable zone of inhibition; *=
column/row with same superscript (letter
different superscript (letters/numbers) ar

mean values of triplicates with standard error shown as +; mean valugs on the same
S/numbch) are not significantly different from each other (p>0.05) while those with
e significantly different from each other (p<0.05) respectively

Table 5. Antibacterial activity of column fractions of crude butanol-soluble portion of de-pigmented methanol
extract of S. spinosa leaves (Mss-Cb) at 50 mg/ml against some bacterial strains.

Test compound Diameter of zones of inhibition of test organisms (mm)"

B. subtilis Staph. aureus E. coli P. aeruginosa S. typhi
Mss-Cb1 2.7 £1.53¢ 2.1+2.33% 3.3+ 1.71¢ - 0.9 = 1.00%
Mss-Cb2 7.3+ 1.52 9.8+ 141" 9.2 +2.00% 7.4+1.05% 7.4 +1.53%
Mss-Cb3 9.5+1.00° 102+ 1.15% 9.4+0.58% 10.1+ 1.53% 8.6=2.08
Mss-Cb4 152+ 0382 17.1 £ 0.71* 12.3 + 1.00% 10.3+ 1.41% 12.4 + 1.67%
Mss-Cb5 12.2 + 1.00" 11.9+ 1.15" 10.5 +0.58" 9.2+ 1.53% 10.8 + 2.08%

-=no measurable zone of inhibition; *= mean values of triplicates with standard error shown as +; mean values on the same
column/row with same superscript (letters/numbers) are not significantly different from each other (p>0.035) while those with
different superscript (letters/numbers) are significantly different from each other (p<0.05) respectively

Table 6. Antibacterial activity of sub-fractions of an active column fractio_n of butanol-soluble portion of de-
pigmentz.ed methanol extract of S. spinosa leaves (Mss-Cb4) at 50 mg/ml against some bacterial strains. ,

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

Test
compound : -

: B. subtilis Staph. aureus E. coli P. aeruginosa S. typhi
e - Lps 824141 1038200 105+ 105" 113 £1.53%
::SS-g:jb 113* 1‘4;“4 13,2-‘1: 1.15” 124 i‘0.71“" lIZi l,--”“5 |25i 1.53“"
iViSS-~ C ( = -

%— mean values of triplicates with stqndard error shown as +; mean values on the same
numbers) are not significantly different from each other (p>0.05) while those
y different from each other (p<0.05) respectively

on;
(letters/ b
) are significant]

- = no measurable zone of inhibiti
column/row with same superscript :
different superscript (letters/numbers
ituents from medicinal plants are known to play i.mp«.')rtun‘t toles in the bioactivity of
Generally, phytocurfstl 0 ;ilc physiomgicalactlons on hux_mm body, which implies that the medicinal values
epoprir P]an"‘~ pr(;('lug:ltig:cl}l)h)’wc}wmic“l c()mp()unds [Akinpslu et al., 2008]. The presence of some phyto-
of medicinal plants hie | )

with
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f i otht sxtrac ves of Strychnos spinosa
1stituents in the butanol-soluble portion of the de-pigmented methanol extract of the lea y
cons s

: sible ising broad spectrum
‘hich were probably masked by pigments, could probably be rc.spon.slblu‘ f()}: 'the}l)lg(;;ﬂ hvl%) o partr;tioning
i\:ﬂ:ibitor\ activity of the plant, suggesting that the removal of plant plgI?L‘ﬂlS (suchasch fant)ibdqctérial il st
o oy 5 F Vs an effective source of antibe ,
e otionati \h extracts, could make a medicinal plant an ¢ fective s : ; -
and fractionation of such extracts, eal _ _ e e v active constituents
Further work will aim at isolation, characterization and biological assay of the biologically

responsible for the observed effects.

panitioned-soluble portions

‘acterial activity of 2 combined active fractions of column fractions of _ .
Table 7. Antibacterial activity of 2 cor b : P e bacterial strains.

of methanolic extract of . spinosa leaves (Mss-Cb4 + Mss-Cb5) at 50 mg/ml agains

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

compound -
B. subtilis Staph. aureus E. coli P. aeruginosa S. typhi

Mss-Cb4 + Mss-Cb3 22.5+1.00° 267115  21.4+0.58 19.8+ 1.53° 22.1 +2.08¢

*= mean values of triplicates with standard error shown as = mean values with different superscript (letter) are significantly
different from each other (p<0.05)
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