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Abstract ' ,

Th-‘ﬁ"" puﬂ.’.H'O'Jc‘J-aUIUF‘JL' portions of the
procumbens [Mp=-Clowas further sereoned

carlier reported antibacterial octive de prsmented « rude methanelie extract u/]/
for thear Phvtochenncals and antim i roliial efftcacy Plyviochemical screening af the
_\{T:]th"'-'r11r””ﬂ‘\ wying _\leI'.fl.'f.:' mothn l.i\ vy .u'.'JU'hH th /'ln’.nh W \,,{“f,{,-,,,“ o f‘\n'jf { },', Like the e wele exiract (A ]Jr,,( ) '},r;n'r_-rf
wenins and alkalonds he tnviteo antithactertal asvay of the test ',"I!l]JfH"”d\
vealed that the el acetate- (Mp-C'v) htanof (Mp-C by and cldoroformi- (Mp-Cey soluble
partions al 30 mg mil exhibied SYINGITH Spectrm aceneiies than M-t
better than that exaibited by (o
compounds using also the agar-Jdiffusio
ahfba'red wedk antifungal activiee ar S0 myg m]

i n
minimum innibitory (INIC) minimuem bacter

the strong presence of saponins. flavonog s v

= y 1
usiny the ;]-.2..1’-\1".'."'?1\'.'4"' mathnod r
Wy 8 -L

cant inhibitory hroadd Hie activity af the active portions was
aavahime ot L omyemdl aeainsg s af the test bacterial sirains 1i-vitee antifunizal assav of the test

nmethod revealed thae all the provtions expressed no significant activity, while Mp-C
miparixon with ketacaonazole ar | mo/mi wupreatast the tost funval strutrns, The

tCidal (MBC) coneentrations and MBC/AMIC ratios of the active portions ranzed from
6.25-12.5 mg/ml. 6.25-25 mg m! and 1.00-2.00 respectively, while the M

MEC/MIC ratio of Mp-C was 23

i Jungiecrdad (MO concentrations and
dma'mi, 30 me mland 2
portions of the de-

00 respectively. The above Jindings suggest that the partitioned-soluble
pigmenied methanol exirace of T praocumbens might he a veritable source af antibacterial, rather than
antifungal substances for the treatment f diarrhea. typhoid fever. urinary and gastrointestinal infections

Ke_\.vords: Tridax procumbens, methanol. de-pigmented. phytochemicals, antibacterial, antifung

INTRODUCTION

Tridax procumbens L. (Family: Asteraceae) is a specie of
flowering plant that is commonly found in the tropical and
subtropical region. It is locally known as Igbalode (Yompa)‘
Gogomasi (Hausa) and wild daisy (common name). It is a

Extraction Procedures

Five hundred grams (500 g¢) of air-dried T procumbents
(whole plant) was defatted with 1.5 L of petroleum ether (60-
80°C) using the continuous extraction methed. The defaned
marc was air-dried and extracted with 2.3 L of methanol. The

. 2 : ’ resulting solution was concentrated in  vacuo usine a
erennizal herb with many branches, leaves are toothed and Sutting : i ; 2
zrrouhead-shapcci flowers are daisy-like yellow-centered ‘rﬁl‘“‘""f’””r- dried over a water bath and the extract labeled
white and fruit is a.blacl-; seed covered with stifT hairs {liOerhS B

2003 g
etal, 1997; Sueseela er al., 2002; Mann ¢ u’ —?U’)"' | oLI' De-pigmentation of Crude Methanol Extract(Mp)
crude methanolic extract of the plant (whole) on .eron_!r J The method of Hostettmann er af, (1998) w s
pigments (de-pigmentation) at 100 mg/ml and its punhie

adopted. 50 g of

methanol extract of T, procumbens (Mp) was solubilized in

800 ml of methanol and mixed thoroughly with 250 o of
activated charcoal until a right consistency was achic:'ed_
This was tightly sealed and kept aside for 72 h. The mixture
was filtered and the residue washed severally with methano)
toensure a pigment-free extract. Filirate

. - . y at 50
fractions from preparative thin layer s.hro.ma‘lo_g.rap’hgcfiv‘“y
mg/ml. reportedly exhibited significant m_htbu.cnt) s
than the non-depigmented crude methanolic c)\lr:ocll)
mg/ml against some bacterial strains (Fadipe eral.. =011

fih dricd and labell AR
: er partitioning of the vacuo, dried and labelled "Mp-C'.
o ool o A el ahl-dfuréh) bE\wccn water and
active crude n?ethal"\ohc cx‘;'_r:d;bla‘?;led Panilioned-solub1c Pl:x‘rti::i:(;ning of Crude De-pigmented Methanol Extract
various organic solvents. The jous secondary (Mp-
. | . presence of vario A . .
portions were Szrt}'::e:n[?r;'L::O‘t))ri;?bufﬁcacy against selected Thirty-five grams (35 g) of Mp-C w
metabolites an £

as suspended in 300 m| of
and the mixture allowed 1o
hich it was filtered and the f
separatory funnel. partitioned with 100 m| x 3 portions of
petroleum cther. The organic phase was removed
concentrated in vacuo, dried, weighed and coded \

" ‘ - _on with the crude distilled water, shaken vigorously
bacteria and fune! Sl ey antibacterial and stand for 2 h after w
de-pigmented €xtract (Mp-C) and a standard it an adequate

C-Pf‘gm: al agent. Partitioning betw cen solvents 13 dnl :x plant
e un|,h for the preliminary scparation of compie® af
app;@g:s because Lhe procedure permits discrimination
matrices,

ltrate in a

L ¢ a petroleum

' Mahlke ether-soluble portion of partitioned methanolic extract of T
- -e between the polar and non-polar fractions ( procumbens (Mp-Cp; 0.27%). The residual water-soluble

acuwgo : pPOrtion was again successiy

etal.,

cly and exhaustively partitioned
with 100 ml x 4 portions of chloraform, 100 ml s portions of
ethyl acetate and 100 ) x 7 portions  of n-butanol
L respeclively. The resulting organic portions were
Jae procumbens (whole plant) was collected W'llh‘“_‘he concentraled, dried, weighed and coded CHCl.-soluble (Mp-
Trie ises of Federal University of Technology, Minna, Niger Cc; 3.78%). EtOAc-soluble (Mp-Ce: 6.44%) and BuOH-
g:;c".\ligcfiﬁ- in the month of June, 2010. The plant was dul);_ soluble (Mp-Cb; 10.4%) partions of partitoned methanalic
aentified and deposited at the Herbarium, Department (l) extract of 7. procumbens, respectively. The residual
";‘Omg;cm Sciences, Faculty of Science, Ahmadu Bello portion was concentrated, dried, weighed
Lm;ver«if};. Samary, Zaria, Nigeria,

TERIALSAND METHODS
‘Collccliﬂ“ and ldentification of Plant Material

Agquenus

64.9%). and coded (Mp-Cr,

Al ey
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o X ble
Phytochemical Screening of the Partitioned-Solu
Portions -Le,
The partitioned-soluble portions (Mp-Cp, MP—CC;—LE; ge-
Mp-Cb and Mp-Cr) in comparison with ‘ns Cdl’or i
Pigmented methanolic extract (Mp-C) were screenc dard
Presence of various secondary metabolites using standa
methods (Sofowora. 1993; Evans, 1996).

Determinaﬁon of In-
Soluble Portions

Microbija) Strai
obtained from th
comparison witt
(Mp-C)were (e

vitro Antimicrobial Efficacy of the

ns: The flive parlilioncd-solub!c portions
¢ crude de-pigmented mcthanohc.cx[racun
1 the crude de-pigmented methanolic extract
sted against six bacterial strains (two Gram

Positive: Bacilfys subtilisand Staphvlococcus aureus: four
Gram negative: Escherichia coli, Klebsicllu preumonia and
Salmonelia fyphi-a clinical is

olate) and five fungal strains
(three fMamentanys- Aspergillus flavus, Aspergillus niger and
Penicillium ciyy ininm; twao yeasts: Saccharomyces cereviseae
and Candida albicans-a clinical isolate). All bacterial and
fungal stock cultures were obtained from the Department of

Microbioiogy, Federal University of Technology, Minna,
Niger state,

Preparation of Inocula: The viability test for each organism
was carried oul by resuscitating the bacterial strains on
nulricnt agar medinm (NA.MHA)and incubated at 4°C for 24
b The filamentoys fungal strains were maintained at 28"C on
potato dexirose aear(PDA, Oxoid) for 3 days, while the yeasls
were maintained sl 37°C o Sabouraud dextrose agar (SDA,
Oxoid) for 24 L. The stock cultures were diluted with fresh
MITA OrPDA ar SDA  achieve | x 10" clu/m| (bacteria)and |

X 10" spore/m| (Tungi), respectively (Duraipandiyan e al.,
2000),

Antibacterial Susceptibility

diffusion methad was used tatest the antibacterial efMcacy of
the rest compounds (Pejey of al ;1990 Okele el al., 2(}61).
Once hundred microliters (100l ol standaidized inaculum of
each test bacterium was evenly spread onto the surface of
Freshly prepared sierile MITA plates using sicrile cotlon swab,
Gt wells were bored into the solidified ugar using a sterile
cork burer o cqudistant, Subsequently, 100 ul of cach
receduted soluble portionand Mp-C (50 mgml) was
wlvinuoducedin riplicate wells of (e agar plates with
wod ar o Pasieur pipetie, while, methanal angd ) me 'ml
trirac s eline(La tetra 280, Meeure Niz Lid., Lagos)were used
a3 negative and positive cottrols, rv:p‘_-q‘\:l_\
allowed fo stand o 1 I for diffusion 1o 2
incubated aerolically at 37 ¢ fog 24 h

Testing: The agar-wel|

Plates Were
he place and then
The
luated by
ertiZM around v
millincter and recorded as the mean §7

antibacteria)
Mmeasuring the
Swellsiothe nearest
D. Plates for e

aciivity of test compourds were eva
inhibition zone diame

Xtracg
sterility control (E£s0), GRRANiIsm v abaliny control (OVC)and
medium sterilsy, control lVSCN&'{T also pre <red alongside
and alseincebated acrobically a137°C for 24 b

Antifungal Suscepability Testing: The agar-well diffusioq
method was also used w determine \“.F antifungal CmC3C). of
the test compounds as shown above Cne hs‘m‘:lrc'd microliters
(100 ply of standardized noculum of cach hfh_‘m:‘nt(_sgs and
yeas(s teuf fungi was evenlv sprcad onno the surtace of freshly

prepared sterihized PDA and SDA piares fespectively. 6 mmy
prepd

s were bored into thie selidilied agar for cach and treated
anfibaciertal tesimg Methanol ang I mg/m]
s fot ::-‘ s (Janssen Pharmaceuticgl N V., Be
Ketooimazats U

1::_'_imu) were
ke stive and positive controls Tespechively, Plageg
ysed as nepatiy

cubated at 28'C and IZD measured afy,

ere Inc it 28 : i

‘f]ﬂ ntous fungi, while plates were incub
ame . G
:EZDmeasuredaﬂerEélh for yeasts

ragy,
aled gy 3T

Anal)-»sis:o[SRe\f:::: carcibdiuouti it ipiicstes "

E.\'pcnmt? r statistical significance. Comparisons b(‘f\\-’ec,:
analy:ztcdHO erformed using two-way analysis of Variane,
gm\l:gbv\,y):nilalistical software Packgge-SlaliSlical Pﬂckaue
((f\lﬂr -ial Sciences (SPSS 15.0 for Windows, 2006 Versiop,
T "'n—Einor-GabrieI-WcIsch F Post hoc lests
wlul.1 Il?”)w’] ol means, Differences were considered signiﬁcanl
?ng‘r:”-__‘. A plant extract is considered 'active’, when it hag a,;

14 mm (Mothang ang

d Tesyly,

inhibition zone diameter (1ZD) of @
Linderquist, 2005).

Determination of
(MIC) _ '
MIC for all antibacterial active test

determined using the tube dilution method.
dilution of each active test compound
sterile molten culture (nutrient broth N
potato dextrose broth, PDB, Oxo0id for |
tubes to achieve a decreasing concent
12.5, 6.25. 3.125 mg/ml. Tubes were inoculated with a loop
full of standardized inocula (1 x 10 clwml and 1 x 10
spore/ml for bacteria and fungi respectively). NA and PDB

containing a loop full of the inocula only, served as positive
| respectively. Tubes were

controls for bacteria and fung
incubated al 37°C for 24 h (bacteria and veasts) and 28°C for
48 h (Alamentous fungi). The MIC was considered as the
lowest  concentration showing no detectable arowth/no

nhibition (Perez etal., 1990).

Minimum Inhibitory Concentratjg,

compounds g
A two-fold serial
was added to | ml
A, Oxoid for bacteria;
ungi)in a series oftes
ration range of 50, 25,

turbidity/clear zone ofi

I)clcrminmion of
(MBC)and Minj
Aloop full of cy),
did not show cle

Minimum Bacteriocidal Concentration
mum FungicidulCnncentralion(MFc)
ure was collected from each set of tubes that
ar zones of inhibition from the MIC tubes
sub-cultureq onto freshly prepared
DA plates for bacteria, filamentous fungi and
yeasts, Fespectively, [noculateq Plates were incubated at 37°C
for 24 b (bacieriy 4, nd 28°C for 48 h (filamentous
funZi). The Which no visible growth was
Vas taken as the MBC (bacteria)

MFC/Mmic Ratios of the Active Tes!

Prelimi, DDlSCQSSlON R
& Do Ylochemica| screening of the partitione s

ns of Mp-c (Table ) showed that the butan®
Cb) revealeq the presence of alm-U»S::

€ Crude exqryeq (Mp-C), an indicﬂ“‘__
NS present in Mp-C were C"[md:{
Portion, Strong presence nd
hydrates, ﬂJW“‘"d\f'-\
the sccondary n‘lt""hwu.\
Methang) extract and its poti?”

Feompasi
Ohave 1l .

bu
melab{)lilcs, !
alkaloigs also
Present i the

'pala
ed

i
1on, Differentsoh
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-] and
rhs"’"hﬂ'?:-:nff o

" yethan® : g ; il
: « which depends on their p_olarlly and solubility in
eabolites (Marjorie, 1999). Antibacterial assay of the

[ pe solvents ions of Mp-C (Table 2) reveale

the * " ed-saluble portions ol MIp (Table 2) revcaled that
form (Mp-Cc), c'[hy‘l aceLalcl(Mp.-C'c) and butanol
! "Chysoluble partions significantly |nh|1_)|lcd the growth of
l_l'] \acteria used in this s.ludyv The chloraform portion (Mp-
! 'l-'r)';ev:a'ed an inhibition zone dli:imtlcr (I1ZD) that was
, ( far (o thal exhibited by tetracycline against £ cali The
i Elf:hucleri"” activity of some of the portions was better than
:hng of tetracycline ggainql Gru,’” positive B suhtilis, and S.
/ ,ﬁm.'ft". Gram negative P acruginasa and K. pncumania. This
. noteworthy, .hccausc cmd'c .plam. preparations have
:rcpnnedly exhibited lower antimicrobial activity than pure
| tibiotics (Iroeghu and Nkere. 2005). Some af the soluble
"otions exhibited broad spectrum activity that was better than
 that exhibited by Mp-C, although, the portions revealed the
| presence of same constituents as Mp-C. This may be

Tridax procumbens Linn (whole Plant)

v||(' thﬁrn

Antimicrobial Screening of The Partitioned-saluble Portions of The De-pigmented

attributed to the presence of some constituents which may b
acting synergisticallywith one  another or with othe
constituents in the portions(Doughari and Cbidah, 2008) o
may be (he active constituents which are usually present ir
trace or dilute amount become more concentrated with
paritioning and therefore enhanced activity is observed
(Ndip er of.. 2009). The partitioned-soluble portions
expressed practically no antifungal activity against all the
fungal strains, white Mp-C was only slightly active against
the funzal strains in comparison with ketoconazole (Table 3).
This shows that the constituents present in the partitioned-
soluble portions (Table 1) could not inhibit the growth of any
of the test fungal strains at that concentration. This could be as
a result of may be the antifungal components are present in
trace or dilute amount (Dall'Agnol er af.. 2003) or prebably
antifungal activity of the constituents could be enhanced at
increased concentration.

Table 1: Secondary metabolites in the crude de-pigmented methanolic extract of T,

procumbens (Mp-C) and its partitioned-soluble portions

Phytochemicals Mp-C  Mp-Cp  Mp-Cc  Mp-Ce  Mp-Cb  Mp-Cr
Carbohydrates -+ 2 - -+ 4+
: Tannins ++ 5 - + o +
Phlobatannins - - - - i :
Saponins +++ - - + (. "
1 Flavonoids A1 - ot -k e .
T : 4 et ot +
| Cardine plycosides s - - -
‘ Anthraguinones ++ - * ' -
! ) | -1 + +++ ++ ++ -
Coumarins
lc1r.'1tv!'punmds r _ 3 o o )
{ Alkaloids 44

+ = low concentration; ++
+++4 = high concentration; - = absent

ivity of crude me

- . Ve ihacterial act
! able 2: Antibacteria -soluble p

! ) and its purlitioued
bacterial strains

= modecrate concentration;

thanolic extract of T procumbens (Mp-
ortions at 30 mg/ml against som ¢

zone diameter of test urgasisms (mm)*

Iehibinen - . - -
Test E coli P aeruginvsa K pneumonia S. typhi
T
compound B. swbais . o5 105 =036 9.17=0.31 997015
g a0 32 109 == = ‘ X
I TMpC . Teall AT §.377-0.25 12192012 10.19:0.12
) ('\?‘s*:\“.‘s ) T . ) Y g
\!P'Cp — — an 152028 19.17=0.10 18.0°=031 166"+ 026
=, 0 pT.9 AL = Sy = 16294115 )
‘ ad ¢ 100“"‘" S | _'35’ =00y Wy 3 5 &
M .‘- 1.0~ 2d 20 j70=0 08 19T < 2006 12.1%=0.23 18.17:0.15
a1 AL &4 ¥ 15 (30 = . =000
i . - 1y 0*20.25 1603 13 “ 315 75772035
S 1g 2020 LW T R £ 23:0.15 = - .
b ’ — sogfzals 100 2.2 -
; e . van o 13.07°=028 16.57°20.15  24.6"20.28
‘;‘gal"'C,Lm V602028 t, 028 bl P

g &%y 9.2 - - -
ks tcan values of three rephicates with standar d
-

erresr

g3 mgent) -
e no measurable zone ol mhantion.
whuswrr ms 20 Mean values

& = (J E 3
e cplumi TOW with same supcrscnp.t
on the san om each other (p > 0.03) while those

fTerent 17

ilenterdaumbers) arg Bt sipnifi antly di
worith difteromt auperscoript (Iﬂlcm.'miu‘lb_ﬂ'ﬁ,’ &
005y, resprectiveby

re Signl

Scanned with CamScanner

ficantly different from cach other ( p

A —



7
Int. J. Chem. Sci. Vol. 5 No. 2 pp232 - 236, 2012

o

e oxtrac 1. procunihens (i\'lp-(_’j)
T X ki eal ctivity of erude methanolic L\ll.l(..| nfl . ,q'irnf\l some fungal
B m"t' .I.l soluble |’)urliuns at 50 mg/m again: {
and its partitioned -

o et Ty
Test il LU Inhibition zone dinmeter of test mg.nusmsﬁ( )
'S ) ——————— " AV
compound A I . ] erevice
omy ‘A. citrinium albicans (Lr(.TJl;l.SLae
Flavus T 158”021 10.0%+02]
Mp-C 19.0°0.25 15.2™10.26 11011030 15.8™+0.
) ¥4 il )
Mp-Cp 6.03°°40.28 ‘ i 12.0'4+0.20 B
) 8.1 021 11044021 . : e
Mp-Ce 8.1%10.21 ' ) 7.50“ﬁ:0,46
Mp-Ce . . J42 c
~ vy ocl : ”] | l”l" -
Mp-Ch 10.8°40.21 - i
N . - 6.93740.15
Mp-Cr - -
I(\-Ielm"ﬁmc 20.9%20.21 2314017 13.9":020 201" 025  12.7%£025
mg/m

== no measurable zone of inhibition; * = mean ve
error shown as +: Mean values on the same
Ueucrs/numbcrs) are not signiﬁcunll_\’
with difTerent superseript (letters/num
<0.03), respectively.

\

lues of three replicates with standard

column/row with same superscript

5) while those
different from each other (p

different from cach other (p=0.0
bers) are significantly

The MIC, MBC and MBC/MIC va
tetracycline against the test bacterig] strains ranged from 6.25
mg/ml and 1.00 -2.00: 6.25-12.5 mg/ml, 3.125 ~-12.5 mg/ml and 0.50 - 1.00, respectively
(Table 4). Against the fu ngal strains, M|C, MBC and MBC/MIC valyes for the active
crude extract and ketoconazole was 25 mg/ml. 50 mg/ml and 2.00; 6.25 ma/ml: 3. 125 -
6-25 me/ml and 0.50 -1.00, respectively (Table 2)- The lower MIC and MBC valyes of
the soluir)Ie polrlionls against badcler ial strains over (ha of the crude methanolic extract
against fungal strains, is an in ication of the antibacterial effjcacy of /
al., 1998). MBC/MIC and MEC/MIC ratios greater than | g an)in(zjliégfic?r:alﬁ‘\[a(liazr} )
antibacterial effects produc ed by

1he aclive partitioneg -soluble portions ang antifungal
effect produ.Cf:d b)f the crude .de “Pigmented methanglje extract were bacteriostatic and
fungi static in action, respeclively (Agnese ey al., 2001).

lues of the actjve partitioned -soluble portions and

-12.5 mg/ml, 6.25 25

Table 4: MIC; MBC and MBC/MIC v,

. ; ) b ive p ortion
against some bacterial strains in Comparisgp With tctr:cifc]ﬁprocumbens
Test MIC (mglml); ’ =
Compound S N
B. _ ‘
subtilis
4.9:23%:
Mp-Ce : 2.00 ) 100 3; 12,8, 12.5; 25, 12.5; 25;
Mp-Ce 6235625 12525  6a5ug0s 6-2;:060“’5- 2.00 2,00
1.00 2.00 1.00 oo | 1S ND
Mp-Cb 12.5;0102.5; 6.25; 6.25; 12.5; 25; 12.5. 2%. 2.00 s
1. .00 2.00 e : 2.5, 125
- 19 s. < 2.00 ND
Tetracycline 12.5; 12.5; 12.5;12.5: 6.25: 3.125: I 00“g
1.00 1.00 1.00 ND 12.5; 12,5;  6.25: 3.125
TND = Not determined; *MBC/M|C ratios;

0.50
-~ 1 = Bacteriostatic effect; < 1 =

BacLeriocidal effect,
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pemical and Antimicrobial Screening of The p

to€ .
: Extract of Tridax procumbens Linn (whol

' \irﬂ'?"“m

ONCLIISIQN
The pani[ionlng of_llrl‘e.anlibucterial active de-pigmented
methanol gxract of ,I""dﬂ\' procumbens showed that the

tions displayed signilicant antibacterial activity hcn;
than the crude extract. The antibacterial components of lhl
cqude extractwere better extracted into the -:I\Inrnl'um.n- eth I
acetate- and butanol-soluble portions. The portions diﬂ[;layg?d
~ po significant antifungal activity, while the crude extract

oxhibited weak antifungal activity in comparison to the
gandard drug. This shows that the partitioning of an extract
could make a medicinal plant an eflective source ol
antibacterial substances. Further work will aim at isolation
andcharacterization of the antibactenal active constituents.

¢ Plant)
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