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Abstract: Quail eggs are considered a delicacy which is aoesuraw by most consumers with the aim of deriatig
the nutritional and medicinal benefits. Salmoné#lds a major public health problem around the wdjorl
affecting both animals and humans. This study veaised out to elucidate the prevalenceSaimonellaspp.
and antibiogram of the isolates in quail eggs snldnajor markets within Zaria and Kaduna metropolis
Kaduna state, Nigeria using standard isolation rtiegtes for Salmonellaspecies and the standard disk
diffusion method for the antibiotic sensitivity tesA total of two hundred and eighty (280) quajbe were
collected from 7 different markets, 3 isolatesS#Imonellawas obtained, and this gave a prevalence of
10.71%. TheSalmonellaisolates showed a hundred percent (100%) sengitioi Sulphademethoxazole/
trimethroprim, Chloramphenicol, Streptomycin, Kanamy Tetracycline, Trimethoprim, Gentamycin and
Ciprofloxacin. While all isolates showed a hundredcent (100%) resistance to Amoxicillin/ clavulaaiid,
Nitrofurantoin and Penicillin G. The consumptionrafv or improperly cooked quail eggs was discowtage
also regulatory control of antibiotics usage initjegg production to ensure consumer safety wasetbie
recommended.
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Introduction

Eggs and egg products are nutritious foods and fibvey Materials and M ethods

an important part of the human diet. Consumptioma@f  Study area/ sampling sites

eggs however, has been associated with negatiithhea The study area is Zaria and Kaduna metropolis afuka
impacts. Eggs and egg products that are improperlystate. Kaduna State is located within the semi-and
handled can be a source of food borne disease, asich sub-humid regions of the north western zone of hbgét
salmonellosis (Anon, 2004). The genuSalmonella lies between longitude 06.5- 08.6 East of Greenwich
consists of rod shaped, aerobic or facultative ani6e, meridian and latitude 02— 11.3 North of equator
gram negative bacteria belonging to the Family(Quick Bird Imagery, 2013). In Zaria, samples were
Enterobacteriaceae (Holt et al, 1994). Salmonella collected from retail outlets in the following majo
Typhimurium and Salmonella Enteritidis are the markets, that is Tudun Wada, Sabon Gari and Samaru
commonest causes of non-typhoidal salmonellosis immarkets. In Kaduna metropolis the major marketspdadn
humans (Acheson & Homann, 2001). It is estimated th were Kawo, Angwan sarki, Barnawa and Sabon Tasha
non-typhoidal Salmonellacauses 1.2 million illnesses a markets

year in the United States, resulting in 450 de&@iSC, Sample collection

2013). Salmonella enterica serovar Enteritidis is Sampling was done on a weekly basis in order tainbt
transmitted to the human food supply through edd®ens  the required and varied number of samples. Two fathd
that appear healthy (Porwolligt al, 2005).Salmonella and eighty (280) fresh quail eggs were collecteuaioanly
enterica serova Enteritidis has also been isolated fromfrom twenty eight (28) retail outlets in Zaria akdduna
quail eggs (Ozlem & Nuh, 2001). metropolis. A total of ten (10) eggs were collecfemim
Salmonellosis has become an important public healtreach retailer by systematic random sampling which
problem in Nigeria and other parts of the worldcdtises involved selecting five crates of eggs randomly and
heavy economic losses through substantial morbafity  selecting the fifth and tenth egg in each of tive ftrates
mortality ((Muhammeckt al, 2010). Varioussalmonella  selected. The sampled eggs were taken in batchtnof
species have been isolated from quail eggs froferdiit eggs each in clean crates to the Bacterial Zoonoses
studies carried out and they includeSalmonella laboratory of the Faculty of Veterinary Medicinehrhadu
Enteritidis ~ Salmonella Worthington  Salmonella  Bello University, Zaria for bacterial analysis ofetlegg
Typhimurium and Salmonella Bareilly(Ozlem & Nuh, contents.

2001; Harshat al, 2011). Quail eggs are often consumed Procedure for examination of samples for Salmonella

raw with the hope of deriving all the nutritionatrefits  Each egg collected was swabbed with 70% alcohol for
and this could pose a major challenge if they halfood disinfection. Using a sterile forcep, a punch wasdeon
pathogens. With paucity of information on the ocence  the tapered end of each egg and the contents oblaop

of Salmonellain this egg type within the study area, it was ten eggs that is, egg yolk and albumin, from eaathilr
therefore necessary to undertake this researclutidate  outlet was emptied into a sterile polythene bag and
the prevalence oSalmonellaspecie and antibiogram of homogenized using a stomacher. 10 ml of each pbol
the isolates from quail eggs from major marketZamia  homogenized eggs was inoculated into 90 ml buffered
and Kaduna metropolis. peptone water (BPW) and incubated af@7or 18 h.
The aim of the study is to isolagalmonellafrom quail After incubation, 1 ml of the BPW broth, was then
eggs sold in markets within Zaria and Kaduna metisp inoculated into 9 ml of Rappaport Vasilliadis breising a
and to determine the antibiogram of ti®almonella sterile syringe and incubated af@7or 18- 24 h.

isolates.
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Plating: A loopful of the inoculate was streaked on SSA contamination and poor storage conditions withie th
(Salmonella shigella agar) plates to ensure isolatedstudy areas. In another study carried out in Adti;dkKiti
colonies which were then incubated at@G7or 24hrs. state Nigeria, a prevalence of 11.67% was obtafred
Preliminary identification. One or more characteristic quail eggs sampled within the locality (Atereal, 2015).
colonies appearing colourless, with or without klac In a similar study carried out in Plateau stateeXm 0.8%
centers on SSA agar were picked and inoculated intprevalence ofSalmonellawas obtained from quail eggs
Triple Sugar Iron (TSI) agar and Urea agar slants(Bataet al, 2016).

Colonies which gave reactions suggestiveSafmonella

by showing alkaline over acid with or without gasda Table 1: Occurrence of Salmonella in Quail eggs sold in
hydrogen sulphide on TSI and were urease negatére w Zaria and Kaduna Metropolis based on sampling
kept at 4C on Nutrient agar (NA) slants until location

characterized. No. of pooled

Biochemical characterization of Salmonella isolates Markets eggs sampled No.+ve Percentage
Biochemical characterization was carried out based o  Samaru 4 1 25%
standard techniques (Barrow & Feltham, 1995). All  Sabon Gari 4 0 OZ/"
isolates that gave reactions typicalSdImonellain all or ;:3\:)” Wada 44 00 0(3/’
most of the substrat_es were considere(_j to beIo_rljpeto Angwan Sarki 4 0 oo;)
genusSalmonella typical Salmonellareactions are indole Sabon Tasha 4 2 50%
negative, methyl red positive, Voges Proskauer tiega Barnawa 4 0 0%
citrate positive, motile in motility medium, prokg HS, Total 28 3 10.71%

nitrate positive, lysine decarboxylase positive daze
negative, ferments glucose, mannitol, dulcitol, amaltose  Table 2: Percentage susceptibility of three Salmonella
but fails to ferment lactose, sucrose, adonitol f@ffihnose.  isolatesto a panel of twelve antibiotics

Polyvalent O Antisera Test o . . Per centage
Isolates suspected to H@almonellawere serologically Amlmlcr'OblaJ agents Disc content susceptibility
tested using Salmonella polyvalent ‘O’ group A-Z Streptomycin. S (10g) 100%
antiserum latex kit. Chloramphenicol C (309) 100%
Evaluation of the in vitro susceptibility of the isolates to gﬁrigz%?hoxazole / S;T((?slg)) 18822
antimicrobial agents trimF:athroprim kg
All Salmonella solates were tested for their susceptibility - amoxicillin/clavulanic acid ~ AMC (3Qug) 0%
to twelve (12) antimicrobial agents with the folliony disc Tetracycline TE (3Qug) 100%
contents: tetracycline TE (30y), streptomycin S (10g), Trimethoprim W (5ug) 100%
amoxicillin/clavulanic acid AMC (3Qug), kanamycin K Ciprofioxacin CIP(5u9) 1002/0
(30 ug), chloramphenicol C (30g), penicillin GP(101U), ~ Gentamicin CN (1ug) 100%
imethoprim W Ioh h le/trimethopr Nitrofurantoin F (5Qug) 0%
trimethoprim (39), sulphamethoxazole/trimethoprim  pepicijin G P (101U) 0%
SXT (25ug), gentamicin CN (1Qg), ciprofloxacin CIP (5 Neomycin N (10 pg) 50%

Hg), nitrofurantoin F (5Qug), neomycin N (1Qug), by the
disc diffusion method based on recommendations offable 3: MAR index of eight Salmonella isolates from

Clinical and Laboratory Standards Institute (2011). quail egg samples

Data analyses o Salmonella isolates MAR index
The prevalence ofalmonellawas calculated by dividing STQ (14) 0.33
the total number of samples positive relative te tbtal STQ (13) 0.25
samples that were collected, and expressed as a SQ1 0.17

percentage. Results were presented using tables.

) ) Latex Agglutination Tests revealed that all thre®) (
Results and Discussion , isolates identified as Salmonella by conventional
The results (Table 1) of the three (3) isolateSaimonella  pigchemical test were positive. ABalmonellaisolates
obtained from 28 pooled quail eggs collected froerkets  fom this study were resistant to Penicillin (100%)
W'th'(': Zaria and Kaduna metropolis gave a prevadeot  amoxycillin/Clavulanic acid (100%) and Nitrofurantoi
10.7% forSalmonellan quail eggs. ) (100%). In this study, the resistance to threemmre
Based on sampling location, one ($almonellaisolate  antimicrobial agents was regarded as multi-druistasce
was obtained from Samaru market and two (2) |39_Iate(MDR) according to defined standards (Magiorakosl,
from Sabon Tasha market. Raw eggs can be contaminat&n12) Al Salmonellasolates showed 100% susceptibility
with Salmonella either presenting as shell contamination g streptomycin, chloramphenicol, kanamycin,
due to contact with feaces after laying or as eggent g |phamethoxazole/trimethroprim, tetracycline,
contamination due to colonization of the hen's aed  imethoprim, ciprofloxacin and gentamicin (Tablg. 2
(E_FSA, 20_13)_. '!'he isolation cﬁ;a_lmonellaorgamsm in" This is in agreement with Gordare al (2012) who
this study is similar to that found in a study @droutin  reported similar susceptibility in chloramphenicahd
Indla_ in _whlch Salmonella Worthlngton_ Salmonella ciprofloxacin.  This finding on high frequency of
Typhimuriumand SalmonellaBareilly were isolated from  gysceptibility of salmonellae to these antimicrésialso
commercial quail eggs (Harshat al, 2011). The agreed with those of Souéit al (2012), who reported
prevalence of 10-71/00°bta'n90! in this study is inphenotypic susceptibility oBalmonellaenterica isolated
agreement with the 5.69% found in a study carrielio  from poultry in Tunisia to multiple antibiotics. it also
Turkey (Ozlem & Nuh, 2001). It is also similar thet  gjimjlar to the findings of Omoigberalet al (2014) in
report of Erdourul & Akirodlu (2002), who also_remd a  Ekpoma, Nigeria and Sangeett al. (2010) in North
prevalence of 5.69% forSalmonella in quail eggs. |ndia. High sensitivity to ciprofloxacin, chloramghicol
Although the prevalence in this study was sllg_rhtigher and gentamycin adequately explains why it is ingiregly
(10.71%), this could be due to environmental 53nq “syccessfully used for treatment of septicemic
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salmonellosis in  humans
Antimicrobial resistant
considered to be acquired primarily through condionp
of contaminated food of animal origin or water (Mezt

(Agadeet al, 2014).

al., 1999). Antimicrobial use and misuse has been
considered to be the most vital selecting force to
antimicrobial resistance of bacteria development an

food borne pathogens are

Barrow, G.I and Feltham, R.K.A. (eds). Cambridge
University Press, London, Great Britain, pp . 94-163

Bata Sl, Karshima NS, Yohanna J, Dashe M, Pam VA &

Ogbu KI 2016. Isolation and antibiotic sensitivity
patterns ofSalmonellaspecies from raw beef and quail
eggs from farms and retail outlets in Jos, Platiate,
Nigeria.J. Vet. Med. Anim Healfl8(4):29-34

spread in both veterinary and human medicine (Oletke CDC 2013. Salmonella Homepage - 2013 outbreak,

al., 2005).

MAR  (Minimum  antibiotic  resistance) index

analyses(Table 3) revealed that two out of the ethre

Salmonellaisolateshad MAR index value (>0.2). Bacteria

having MAR index value >0.2 originates from an

environment where several antibiotics are used PEdar
et al, 2006).

Conclusions
Three (3) isolates of the gen@simonellawere isolated
from quail eggs with a prevalence of 10.71%. Aleth

multistate  outbreak of  human Salmonella
Typhirnurium infections linked to live poultry in
backyard flocks (final update). Centers for Disease
Control and Prevention. Retrieved. July 20, 2015,
from wvw.cdcgov/salmonella/tvphimurium-live-
poultry-04-13/index.html.

CLSI 2011. Antimicrobial susceptibility testing stimds

MO02- A10 and MO7- A8. Clinical and Laboratory
Standards Institute. Vol 3, number 1.

Erdoudrul TO & Akirotdlu OE 2002. Salmonella entetis

in quail eggsTurk J. Vet. Animal Sci26: 321-323.

isolates ofSalmonellarecovered from this study, exhibited European Food Safety Authority 2013. The European

multiple antimicrobial resistance. The 100% susbdjty
of all three isolates to eight (8) antibiotics segig that
infections with the isolates will be satisfactoritgeated

Union summary report on trends and sources of
zoonoses, zoonotic agents and food —borne outbreaks
in 2011.The EFSA.J 11: 3129.

with the antibiotics. This study has establishe@ th Gordana M, Bogdanka A, Dragica T, Milena L &

presence oBalmonellain quail eggs sold in retail outlets

at markets within Zaria and Kaduna metropolis.

Salmonella organism is of significant public health
importance. Consumers of eggs from these retailetsutl
are at risk of exposure to these organisms.

Consumption of raw, improperly or under cooked eggs

should be discouraged. Eggs should be cooked twil

Brankica D 2012. Antibiotic susceptibility of

Salmonellaspp: A comparison of two surveys
with a 5 years intervall. Imab-annual Proceeding
(Scientific Papers)18(1):216-219.

Holt JG, Krieg NR, Sneath PHA & Williams ST 1994.

Salmonella In: Berger's Manual of Determinative
Bacteriology 9" edition. Williams and Wilkins
Baltimore, p. 787.

the albumin white and yolk are firm and eaten priynp Harsha HT, Reshmi R, Rinoy V, Divaya PS, Mujeeb,
after cooking. Eggs should be properly stored after Rahiman KM, Mohammed & Hatha AA 2011
collection until it gets to the final consumer. Téshould Microbiol Infect Dis., 1: 93- 100.

be enforcement of regulations on the use of antohial Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y,
agents in quail farms by relevant authorities sotas Falagas ME, Giske CG, Harbarth S, Hinder JF,
minimize the development of multiple drug resis@anc Kahlmeter , Olsson-Liljequis B, Paterson DL, Rice LB,
amongst organisms of public health importance. @her  Stelling J, Struelens MJ, Vatopoulos A, Weber JT &
should be continuous monitoring and surveillance of Monnet DL 2012. Multidrug-resistant, extensively
Salmonellaand other pathogens and of antimicrobial  drug-resistant, and pan drug-resistant bacteria: An

resistance in quail eggs.
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