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ABSTRACT: The antibacterial activity of 10, 30 hnel 50% (W/v) concentrations of aqueons and ethanolic
eXtracts of pawpaw (Carica papaya L) leat ughh\nl the onssava bucterial Llight (CBB) pathogen, Nanthomonas
avonopodis PV manihotis was studied in viere using Ule broth dilitjon and agar diffusion methods, TUhe ethanolic
extinets were generally more active ngalnst |lmt§¢:1\ lﬂ'tllllﬂﬂill iy (he aqueous extinets, Activily of both the
“tiqueous;and. athanolic extrcts increased with { q&m]xﬁlul‘h e While the 10% (wiv) aqueous extract did not
tq |nhlhil.%]'19 laWth-bf .\ ixonopodis py manihiil ,.ltk; H]lU tl!\Utlill‘llllon of elhanolic extact was bacteriostatic
¢ with aminimutabibitory concentration (M1} bf' 00632 (b/v), Using the agar diffusion method, lower
. coaiéénlmlions-,élf’ilm agueous extract did nét,“,cr‘emd iy zone ol growth inhibition when incorporated into
‘nutrient agar (NA) add streaked with .. avoropdfily v nanihoffs, ‘The average dinmeters of the zones of growth
inhibitlon Ly the three toncentiatiuns of the elfniiolle extincl wore 5.5mm for the 10% (w/v), 6.5mm for the
3036 (WA fund 9:5mn fot the:50% {w/v) concentratluns, "huse renults show that both the agqueous and ethanolic
extracts of Ci papaya leafl are active against .\'.f{l,t:l(z),ltmudls py manthaotis,
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INTRODUCTION *
Cassava, a root tuber'is in the family Euphorblaceae (Duttn, 1979). 1t is an important food item and «
source.of induslri.al_;__hi\;\j- materials in many ptts of the lowland tropics. 1t is a perennial shrub, 1-5
©“Inetres in height _imd‘ﬁfcfduccs latex in all its parts (Purseglove,. 1977).

Cassava baeterial blight (CBB) disease caused by X, axonopodis pv manihotis is one of the bacterial
. dIsenses ul cassava, The diseaswe originatos frght the wso af vontaminated planting materials and stem
~ puneturgs and it is disseminated bysplﬁ_shldg’-i‘ﬂln drops (Lozano and Sequeira, 1974a). Symptoms of

. CBB on susceptible cultivars ‘include leaf:spoithng, wilting, dicback and gum exudation in young
oloration i inatu'r‘q_‘_.‘i(t'!;{ﬁﬁ." A

. “shoots and yagoulardlse
A:cc':!_p'rdi:ng't'_t)::lﬁg}.iﬁilblh.llﬂjS.e“quiei_l";}f('l 974b);:CID s cotitrolled by the planting of disense-free planting

= “muterials usbally obiained through plant tis$ué llture. teohnlyues. Lozano (1986) and Fanon (1999)
-havs reported thaf liitegrated Sontrol nieadurasindluding sanllary, quarantine as well as precautionary
i.measures m:e}[_l’e._bnnybmit'r'oI'mqgis’urcs fc_:r'_CQB;, According lo O'Hair and Lambert (2004), there are
-no chemicals approved for he: control” of-CRB 1n Floridn, USA. However, scientists at the
i Intetuatlonpl; listitute “of Tropical Agrlﬁ:.tjléi)rq.;{‘ll'l'/\) Ibpdon, Nigeria have developed cassava
Feltvarg witli ighisyields and resistanée {0 QU Hote of fhene cultivars include TMS 30040, TMS
30211, "]‘MS‘vr'q()'j_}?-,'.‘_‘:{lfhls‘f30395.'_ 'I‘I\1$.;3E%$5§“.'l'll¥| 30786 and "TIM 30001, Plant tissue culture

i",fiif.lpélﬂ)ic]l_ie:isl_":;ji lilghlylcchn:cnl :_'ulld equliél.(‘é‘?i?l‘ltiigi‘!llnmu fihd so is not an economic disease control
“¥imcasure] Tlieretis need; therefore, for an ai'[‘p_fdablo allernatlve control measure for CBI.

“*“The use of plant extracts in plant disease control is very potent and holds a lot of promise. The
ahlibacterial activity of pawpaw lenl extract fiag been previonsly reported (Bmeruwa, 1982). Fhe aim
~0f this study is to determine the activity of varlous concentrations of aqueous and ethanolic extracts of
-+ pawpasy leafon X. axonopodis pv manihotis in viro,
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TERIALS AND METHODS - 1

aterials Used N o ,
X axonopodis pyv manihotis used in this study was obtained from the Plant Patholopy

e SUIlN® Ol bedan. e

Laboratory at IITA, lbadan. | "U_Sh pawpaw leaves were etached from a tree growing in front of
Chemistry Department, Umvc:su')f of Tlorin. The two media used are tryptone soy broth (TSB):
solution and nutrient agala (NA). They were prepared routinely, stored in the refrigerator and used as
ruqllil‘Cd.

MA

preparation ol the Extracts
Both the wntc:; and ethanolic leal extracts used in this study were extracted over 24hr duration. The
10, 30 and 50% (W/v) aqueous and 70% (v/v) ethanolic extracts were prepared following standard

procedures (Adckunle, _2901)- 'I:I‘C.Y were [ilter-sterilized using the techniques of Nester ef al. (1998)
and then tested for sterility against fungal and bacterial contaminants. The extracts were stored in a

refrigerator set at a temperature of 25°C prior (o0 use.

Preparation of Tl‘ll'bi(lily (Opacity) Standard Solution
The procedure_s _ot Cheesbrough (1984) were adopted. The resulting turbid solution will be uscd to
match the turbidity of the X axonopodis pv manihotis culture suspension in TSB solution.

Preparation of Standardized Culture Suspension
A sterile inoculating loop was used o introduce X, axonopodis pv manihotis culture into a test tube
containing Sml of sterile TSI solution and shaken until the culture was completely dissolved. The

turbidity of this suspension was matched against the standard solution to determine the standardized
(Cheesbrough, 1984). The test tube was then plugged

volume of the test organism in the suspension
with colton wool and stored in the refrigerator for subsequent use.

Activity of the Extracts ,
The broth dilution (Pelczar er al., 1993) and agaim diffusion (Reiner, 1984) methods were modified
and adopted for the determination of the activity of the extracts in this study. _ . o

Broth Dilution Method
The following doubling dilution ratios of sterile TSB solution to 10% (w/v) aqueous or cthanolic
extracts were prepared: 1:2, 1:4, 1:8, 1:16 and 1:32 in ten separale test tubes (2 test tubes/dilution). A

small volume (0.Iml) of the standardized X. axonopodis pv manihotis culture suspension was pipelted
into each of the test tubes. The test tubes were plugged with cotton wool and shaken gently to mix the

contents. The control experiment comprised four test tubes:
Test tube A: containing Sm1 TSB solution amended with 5ml aqueous extract inoculated with

0.1ml of standardized culture suspension.
Test Tube B: containing Sml TSB solution amended with Sml ethanolic extract inoculated

with 0.1ml of standardized culture suspension,
Test Tube C; containing Sml TSB solution inoculated with 0.1ml of the standardized culture

suspension.
Test tube D: containing Sml, TSB solution only.

All the test tubes (both the experimental and control) were incubated at 37°C for 24 hours. The
turbidity or clearness of the contents of each test tube was determined by observing each Llest tube
against a white background ncar a source of light. Turbidity would indicate growth while clearness

would indicate inhibition of X axonopodis pv manihotis growth.

Mi.nimum Inhibitory Concentration (MIC) ‘
This is the lowest concentration of a substance that will have antimicrobial activily. In this study, the
MIC was the lowest doubling dilution ratio of the extract at which the growth of X. axonopodis pv

manihotis was inhibited.
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.f'( "l'Anfiluu‘.tm'inl Activity |
TR

iy procodures of Roiner (1984) were ndopted to determine whether the extract was bacteriostatic or
VAN Kot ot . . . ' ' . TR
| :'.“,,A[CIan. Tho contont of each of the exporimental test tubes in which there was growth inhibition
Cpae 4

¢ way stroakod O separato sterile nutrient agar plates, The inoculaléd plates were labelled and incubated
*ata7°C for 24hw, .

A.._-& ‘::“ by .." .x‘qw' "‘-":"‘ ‘\ ..j

Cphe Agae Ditfusion Moethod

The procodures of Reiner (1984) were modificd and used for this study. Nine plates of sterile NA
.-',\\"01‘9 unlformly stronked with L\, axonopodis pyv manihotis, A stainless steel cork borer £ 10mm diam.)

Cwas dipped into 70% (v/v) ethanol und flamed to red hot for sterility. It was allowed to cool and then
Sused 1o bore,n well at the coentre of ¢

"_l(;w,;';a.',.'ujlljuq-c.(1‘m‘l), of 10, 30 or
v setolplates vsing a sterile pipett
- ofethanolic o b
iplates to'serve as control. All the plates were labeled and incubated at 37°C for 24 hr, To determine - .

i 11'1\1il)1\u:lcvl',i1\l netivity, zone of prowth inhibition on each plate was measured by drawing two lines on . -
“cachlid intercepting,

-l horizontal lines was measured and an average obtained for each plate.

S i 13.‘!, "“:{; s
CRESULTS AND DISCUSSION - RSN
' Results'show! that pawpaw (Carica papaya 1..) leal extracts have antibacterial activity against X, -
+, axonopodis pv manihotis under the conditions of this study. The level of aclivity of the extracts varied

< With the extraction medium and the final concentration of the extract, The aqueous extract was aclive

- against X, axonopodis PV manihotis only athigher concentrations. The test bacterium grew fairly well
2t 10% ' (W/v) aqueous extract concentration, The cthanolic extracts were on the whole more active
» - agninst the bacterial blight pathogen at all the concentrations tested. The dilution ratio of the extracts
allected the netivity as well as the minimum inhibitory concentration (MIC). While the 10% aqueous

- extract did not inhibit the prowth ol X, axonopodis pv manihotis, the same concentration of ethanolic

-~ oxXtract inhibited the growth of the bacterium at the doubling dilution ratios of 1:2, 14, 1:8 and 1:16
. (Table 1a). At the dilution ratio of 1:32 of the 10% ethanolic extract, there was no growth inhibition.

",l‘llﬁlMlC of this extract was, therelore, 1:16 as shown in Table 1a. Results of the control experiment

e

‘ bh‘(?w d :‘tlu||t growth was only inhibited in test tube C corresponding to the 10% ethanolic extract.
!} rll'i‘l,* ~' W SN ‘ AR
e ,'l_‘:i“l,)‘ldlilll_: "‘Eyﬂ'éi:’t of C. papaya leafl extract on the growth of X, axonopodis pv manihotis using the
gt d tl Lt AL broth dilution method IR LR
o [ S L e W e L ) .
(! ""‘ft .‘ .’_*l"lxll';i_clts , Doubling dilution ratio e
y ‘ 1:2 1:4 1:8 . 1:16 1:32
"“l]" 10% (w/v) aqueous extract - - - - -
1 10%. (w/v) ethanolic extract - S o+ i >
L1 30% (w/y) aqueous extract 4 k- - . -
2y '1 30% (w/v) ethanolic extract : A + +
50% (w/v) aqueous extraet I I I - -
50% (w/v) ethanolic extract T + + +
CONTROLS Testtube A Testtube B Test tube C  Test tube D
- - |- -

+e inhibition; - = no inhibition.; *There was significant difference at 5% belween aqueous and cthanolic
extracts but not between concentrations ol any of the extracts. '

Only the ethanolie extract showed
The active principles in paw
than in witer. Another |(
extraction medium is ()

antibacterial activity at all the concentrations tested in this study.
P leaves responsible for this actlivity may be more soluble in cthanol
actor that may alteet (he cllicicney of extraction apart from solubility :n_ld !l!c
¢ duration of extraction, However, duration of extraction was not tested in this

L at the centre of the well, The diameter of the zone of inhibition along the vertical AR

i . SN oA

ach of the nine plates, The plates were arranged in sets of three: ©
30% (w/v) aqueous extract was dispensed into each well in the first ="~

¢. Another set of three plates received Iml of the same concentrations F
xtraet while T ml of sterile distilled water was dispensed into the wells of the last set of - .



P i
; smeruwi (1982) has reported that s 1
' 5“"')".L"“')r,l",ls'o(rmc(“ci:ml )ll'ululu: that Pawpaw has some medicinal propertie Alcoholi
-0 yorew ‘.«, equivalents (l"blu; 5 have been shown (o exhibit antimicfub!al aLl%. it v 3-‘(1{;1“3
AR 15 ¢ i sbana et L Q : e
/" {heir aqueol ] 2 etal, 1993; Sale er al., 2001). Wiy eI

b

A Type quul,’bnclcrinl. Ac'livily
X, axonopodis pY ”"I’.”_’/{U‘”f culture showed some growth activities at all the diluti ios of both the
: aqueous mu! cthanolic (t.\u.ncls lested in (his study. Though inhibition was oll)sirl\(r’:dm“os 0| 1)0“..“"
of growth (:]uj nol oceu at any _q[' the dilution ratios tested (Table 1b) ';'he extract ,‘iomp :l: : E\;_ICSI.
only bnclcrlo_sla.llc flrl(.‘l' 24 hr ul’ incubation at 37°C. According to Agrit;s (19751) ‘b-ISler?;:l’ntiwrevonl:;
o _ prevenl multiplication of b“f"lc':'*' \rj/ilhoul killing them. Growth of the bacterial (':ul‘lure when :t:";cl?e:l
B eeon sterile N/} plilglgs:swi]l-‘f an l-mhcallon that the bacterial cells did not die afler 24hr incubation at 37°C.
/ Wi ,!Pclczar et at, (. ’ ) el 'CPO'I'Ied lh.al the broth dilution method is better than the agar diffusion
X melthod for_d'Blcll"“lﬂllon Orﬂ-"lll‘fﬂCtCrlal activitly of any agent because it allows for serial dilution as
- .well as facﬂll{llcs the determination of the minimum inhibitory concentration (MIC). Based on the
s findings of this study, the ethanolic extracts of pawpaw leal have great potential in the eventual

control of the cassava bacterial blight (CBB) discase.

»_;-_:_ ... Table 1b: Type of Antibacterial Activity of 10% (w/v) Ethanolic Extract of Pawpaw Leal .
A ' Against X. axonopodis pv manilotis ' ST
Dilution ratio of extract Reaction of X. axonopodis __Type of activity | KT o
2 + " Bacteriostatic | -
1:4 ; + ~Bacteriostatic
44 SNy 1:8 +.° %7 Bacteriostatic’
Tyt 1:16 F e - Bacteriostatic "

+ = Growth; - = no Growth
Gij(_iiytlg Inhibition

The aqueous extracts d
very narrow inhibition zones only
various diameters of growth inhibition zone

id nol show any antibacterial activity at lower concentrations and so produced
at 30% and 50% concentrations. The ethanolic extracts created - -
‘ s at all the concentrations and dilutions tested (Table'lc). .
" A zone of growth inhibition occurs as a result of repulsion of the test organism by the action/effects of -
the active principles in the test extract. Generally, the more concentrated the extract is, the wider.the -
“zotie of inhibition and vice versa. At P<0.05, there was a significant difference between the radial

' ‘ different extracts but there was no signilicant difference between

““growth of X. axonopodis in the
~“growth in the difTerent concentrations of both aqueous and ethanolic extracts under the conditions al

" this study.

Tablc lc Lifect of Carica papaya leaf extracts on the radial growth of X. axonopodis pv J;id}}flzu!is* ‘

; Type of Extract _Conc. of Extract (%) (w/v) l)imne(er of Inhibition (mm)
| Aqueous 10 I T
b 30 0.3°
_ . 50. [ [.5°
Ethanolic 10 i 5.5
| 30 _ .65
1 R 50 e JeAk: x4 ) P
| Control Control : SR

AT *Values followed Dy the same letter not significantly different at 5%
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