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ABSTRACT

This study i nvestigated antibi atic susceptibility profile resistance plasmd DNA as well
as resistance and virul ence genes of dtrobacter speciesisdatedfromfruits and vegetables. This
was Wtha viewto determi ningthe safety of fruts and vegetables sold commnercialyinlle-Ife
mar ket.

One hundred and fifty (150) fruits and 90 vegetables sanples were purchased at 1so- Coi
in Sabo, Ile Ife. Each sanple was washed wth sterile distilled water and serialy dilued The
pre-cut of the fruits was honogenized using a sterile mortar and pestle, while fruits wth juce
were squeezed nechanicallyto extract the juice. One nillilitre of the serialy dil ued resultant
honogenate was plated onto Mic Conkey, Sal nonella- Shigella and Eosin Met hylene bl ue agar
plates using spread plate method, and incubated at 37° Cfor 24 h. Preli mnary i dentification of
the isdates was based on their cultual and morphological characteristics. Idertities of
Gtrobacter isdates were confir med using conventional bi oche mcal tests and anal ytical profile
index ( API) kits. The antibicaticsusceptihilitytesting of theisdates was carried out using Kirby-
Bauer’s disk diffusion techniques and the zones of inhibition were interpreted based on the
Ainca and Laboratory Standard Institute ( CLSI) guidelines. Isdation of plasmd DNA was
done using TENS (Tris, EDTA NaOH and SDS) buffer and plasmd curing was carried out
using ethidiumbromde. Molecular detection of resistance (HlaCTX blaSHV and aac(6)) and
virulence (eae) genes was done by Pd yrerase Chain Reaction (PCR using appropriate pri ners.

Forty bacteria isdates were recovered fromfruits and vegetables conprising 25 (62 5
% Qtrobacter, 7(17.5% Escherichiacali, 5(125 % Prateusspand 3 (7.5 % Kebsiellasp.

Antibiatic susceptihility tests showed that all the dtrobacter species were resistant to
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ceftriazone and anoxicillin while nost were resistant to piperacillin gentamycin cefaax ne,
tetracycline, cotri noxazole, nitrofurantan and augnentin There was significant difference
(p<0.05) inthe percentage resistance of the Atrobacter isdates. Twentytwo (88 % of t venty
five Atrobacterisdates obtainedinthis study, Atrobacter freundii (60 %), dtrobacter braakii
(20 % and Qtrobacter youngae (8 % exhibited multipe antibi aticresistances to bet weent wo
and four different classes. Al the twelve selected multipe antibiatic resistant dtrobacter
isdates harboured single plasmd wth nolecular weight of 1710 bp. The plasmd curing
experi nent reveal edt hat ceftriazone resistance was plas md-borne. Fve of t he 12 representati ve
isdates nanmely dtrobacter freundii (3), dtrobacter braakii (1) and Qtrobacter youngae (1)
harboured blaCTX gene wth nolecuar weight of 585 bp. dtrobacter freundii (2) and
QGtrobacter braakii (1) had blaSHV with nolecular wei ght of 392 bp each. None of theisdates
harboured aac6’ resistant gene. Onl'y Atrobacter braakii (1) harboured eae (1917 bp) virulence
gene.

The study concl uded t hat fruits and vegetables soldinthe study area were contam nated
with potentiad Gam negative bacteria pathogens capable of causing food-borne disease in
consu ners.

Keywords: Phenotypici dentification’ Ml ecuar Characterization dtrobacter splsoated/
Comnercia Futs/ \kgetales
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CHAPTER ONE

I NTRODUCTI ON
The plant world particularlythe group ‘fruits and vegetables’, is an enor nous store of active
chemcal conpounds and considered as the cheapest and nost easily available sources of

carbohydrate, fiber, prateins, vitamns, mnerals and amno acids (Ahnad et al., 2008, dbson

et a., 2012). They are caratenoidin nature and are resistant to oxi dation due to Low Density

Li popratein (LDL). Theyloweredthe damage of deoxyribonucleic acid (DNA) and vol urtarily

induced greater activity of repairing in human (Southon,2000) conpared to processed food

They serve as additional source of vitamins A C and Eto supplenent the diet of patients
suffering from cancer affects negatively their radiaherapy as well as che not herapy results

(Seifried et al., 2003). Therefore, globally, there has been anincrease in consunption of fresh

fruts and vegetables due totheir nutritional health benefitsto humans and nost of which are
more affordable to both poor and rich people especialyin Ngeria
Despitetheir nutritional and health benefits, outbreaks of human infections associated wththe
consunption of fresh fruits and vegetables have i ncreased ( Beuchat, 2002, Eni et al., 2010).
Fruits and vegetables are w del y exposedto microbial contamnationthrough contact wthsail,
dust, water and by handling at harvest or during post harvest processing Theytherefore, harbour
a diverse range of mcroorganisns includng plant and human pathogens ( Car o et al., 2004).
These microbes render fresh fruits and vegetables unfit for hunman consunption by causi ng
deterioration leading to reduction in quality, texture, off flavour developrment and I oss of
nutrierts.

The contamnations of these fruits and vegetables have created another burden for

consuners. They have been increasingly recognized as significart reservoirs of foodborne
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pat hogens ( Brandl, 2006; Doyle and Eickson, 2008; Berger et al., 2010). Inthe United Sate,
the proportion of outhreaks associated wth fresh fruts and vegetables of all reported food-
borne outbreaks withan iderntifiedfood source hasincreasedfrom0.7 %inthe 1970sto 6 %in
the 1990s (S vapalasingamet al., 2004) andto 13 %inthe 2000s ( Doyle and Eickson 2008).
During 1999 and 2000, fruts and vegetables weretheincri mnatedfoodat 6 % 10 %and 17 %
of all idertified cases of food-borne disease outhbreaks in Sweden, United Kingdom and in
I cel and respecti vel y ( Anony nous, 2003). In developing countries suchas N geria cortinued use
of untreated waste water and manure as fertilizers for t he production of fruits and vegetablesis a
maj or contributing factorto contamnation ( Amoah et al., 2009). Most of the reported out breaks
of gastraintestinal disease linked to the fresh produce have been associated wth bacterial
contamnation particuarly with me nbers of the famly Enterobacteriaceae ( Tyler and Triplett,
2008). dtrobacter speciesis considered one of the bacterial speciesthat has beenisdatedfrom
fruts and vegetabl es ( Aodel noor et d., 2013).

Qrganisns of the genus Qtrobacter are Gramnegative bacilli of the famly
Ent er obact eriaceae, tribe Qtrobactereae. The genus was originallyinthetribe Sal nonelleae but,
was re-classified as a unique tribe. These bacteria have undergone frequent, sormneti nes
confusing changes in nonenclature that nake it difficult to clearly deter mne whether somne
reported cases are legitimatel y attributed to dtrobacter or to a particular species wthinthe
genus. They are sonetimes acceptedto be in Escherichia or Sal nonella genus ( Kurtoguet a.,
2011). They have variable culture, bioche mcal and antigenic characteristics t hat rese bl e t hose
of the genus Sal nonellaand Escherichia cali (Delgado et al., 2013). Hedegaard et al. (1999)
alsoreported that DNA sequence anal ysis show that Qtrobacter, Escherichia and Sal nonella

for mone distinct lineage withint he Enterobacteriaceae. This plasticity has prevented a definitive
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classification of C freundii and has created ataxonomc problemt hat has been under discussi on
for many years (Kurtoglu et al., 2011). A present and according to Bergey’s Minual of
Systenatic Bacteridogy, eleven species are reported in the genus dtrobacter and they are

localised inthe irtestinal syste m(Frederi ksen and Genus, 2006).
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