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ABSTRACT
This study was designed to investigate the prevalence of Salmonella Typhimurium from commercial poultry

and handlers in Nasarawa State, Nigeria. This was conducted in the Microbiology Laboratory, Nasarawa
State University, Keffi, Nigeria, from 15t November 2017 to 31™ April 2018. A total of 1500 samples (poultry
droppings, flesh feed, handlers’ faeces and hand swabs) were screened for the presence of Salmonella
Typhimurium using standard bacteriological methods. Presumptive Salmonella colonies were confirmed as
serovar Typhimurium using both the conventional biochemical screening tests and Microgen Bioproduct
GN identification system, and serotyping by the slide agglutination test using polyvalent antiserum
according to Kauffman White’s scheme. The prevalence of S. Typhiumurium was 7.1% (106/1500), with
the highest sample-related prevalence in droppings (16.7%, 50/300), the highest location-related prevalence
in NW (11.8%, 59/500) and zero prevalence in hand swabs across all locations. The differences between the
prevalence rates from the various sample types were insignificant (p = 0.10).The results would bridge the
gaps in data of prevalence of S.Typhimurium in poultry and handlers in Nasarawa State. The Findings will
be beneficial to individuals, public health officials, regulatory agencies and poultry handlers on the need for
observing strict sanitation and hygienic practices in poultry rearing and processing. Salmonella
Typhimurium contamination is prevalent in poultry, and handlers’ infection is possible via direct and/or

indirect contact with colonized poultry.
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INTRODUCTION

Poultry is one of the common carriers of non-
typhoidal Salmonella (Tadesse, 2017) and Salmonella in
healthy poultry is the main risk factor for the possible
outbreak of human salmonellosis as evidenced from
epidemiological studies (Antunes et al., 2015; Hugas et al.,
2014). Salmonella Enteriditis and Salmonella Typhimurium
are known to be the serovars most commonly associated with
human disease for which poultry are a major source of
infection (WHO, 2018). They are known to be prevalent in
poultry, livestock and reptiles (Dar et al., 2017). Salmonella
Typhimurium, being a zoonotic pathogen, can readily pass
from animal to man, through consumption of contaminated
food (Cosby et al., 2015). The occurrence of Salmonella in
poultry droppings, feeds, eggs, and chicken meat continues to
be on the increase with high morbidity and in some cases
death (Adeyanju et al., 2014). The expansion of poultry
rearing and farming has made salmonellosis to become an
important public health problem in Nigeria and other parts of
the world causing heavy economic loss (Mohammed et al., as
cited in Agada et al., 2014). In Nasarawa State, Nigeria, no
documented evidence is known to the authors on the
prevalence of S. Typhimurium from poultry and handlers
from these sources. This study thus investigated the
prevalence of S. Typhimurium from commercial poultry and
handlers in Nasarawa State, Nigeria. The outcome of this
study can have an overwhelming impact on public health and

the economy considering the booming poultry sector in
Nigeria.

MATERIALS AND METHODS

Study Area

The study was conducted in Nasarawa State, north central
Nigeria. The State lies between latitude 7° 45’ and 9° 25'N of
the equator and between longitude 7° and 9° 37'E of the
Greenwich meridian. It occupies an area of 27,117 km?and a
population of 1,869,377 as at 2006 census. Agriculture is the
mainstay of the economy. The poultry population is unknown
in Nasarawa State but as at 2017, Nigeria’s production of
poultry meat was estimated at 201,493 tonnes (Knoema,
2019). The State has three Senatorial Districts namely:
Nasarawa North (NN), Nasarawa South (NS), and Nasarawa
West (NW) and the average rain fall is 104.75 cm (Saliu et
al., 2014). The study areas were selected using stratified
random sampling and a total eighteen farms were sampled
which comprised of; Akwanga and Nasarawa Eggon (in
Nasarawa North), Lafia and Keana (in Nasarawa South) and
Keffi and Karu (in Nasarawa West).

Sample Size Determination and Collection
The sample size was determined using the formular of Daniel
(1999):
Z*P(1—q)
n= 2z
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where n = sample size
Z = Z statistic for a level of significance, 1.96 at 95%
confidence interval
P = expected prevalence or proportion which was found to be
26%. Hence, P=0.26 from previous prevalence.
q = (1-p) = 1-0.26 = 0.74.
d = precision which is taken at 5% = 0.05

2 —
n= (1.96) ((()].265()12 074 _ 205
The total minimum number of each sample required was 295.
However, 300 of each sample type, making a total of 1500,
were collected across the senatorial districts using simple
random sampling Technique. Samples include poultry
droppings (diarrhoeic and non-diarrhoeic), poultry flesh,
poultry feeds, faeces (diarrhoeic and non-diarrhoeic), and
hand swabs from handlers. Informed consent, voluntary
participation was obtained from farm owners and workers.
Ethical approval was obtained. Stool samples were collected
in sterile stool containers whereas hand swabs were obtained
using sterile cotton swabs immersed in sterile 0.85% buffered
peptone water (BPW: Oxoid Ltd (Hampshire, UK). The
poultry flesh, droppings and feeds were also aseptically
collected in sterile leak-proof wide mouthed plastic bags.
Additional data was also collected using questionnaires
administered on 300 respondents i.e. poultry handlers in the
study area to investigate socio economic characteristics, Farm
house infrastructure, hygienic practices, knowledge on
Salmonella contamination control plan and symptoms
relating to salmonellosis.
Isolation of Presumptive Salmonella
Isolation of Salmonella was carried out according to 1SO
6579-1 (2017) as follows; using pre-enrichment of samples in
buffered peptone water (1:10) dilution with subsequent

20
18.3
18
16 -
14

12 -

Prevalence
)

Ibrahim et al.,

FJS

aerobic incubation at 37 °C for 18 hours. This was followed
by selective enrichment in Rappaport-Vassiliadis Broth
(RVB). 1ml of overnight pre-enriched culture media was
transferred into a tube containing 9ml of RVB with
subsequent incubation at 42 °C for 24 hours. A loop full from
the RVB was and then sub-cultured by streaking onto SSA
and XLD media respectively with incubation at 37 °C for 24
h. The cultured plates were examined for the presence of
typical colonies of Salmonella based on cultural and
morphological characteristics on the media.
Identification and  Confirmation of
Typhimurium

Presumptive S. Typhimurium isolates were confirmed by
Gram staining, use of conventional biochemical tests as
described by Cheesebrough (2006) and Microgen™ GnA+B-
ID System Bioproducts Limited (Camberley, UK) also for
biochemical identification as specified by the manufacturer.
The isolates were further tested for somatic ‘O’ and flagella
‘H’ antigen using polyvalent Salmonella antisera (Oxoid,
UK) in accordance to the Kauffmann-White Scheme using
slide agglutination test.

Statistical and Data Analysis

Statistical analysis was performed with SPSS version 20.0.
Descriptive statistics (Frequency counts) and inferential
statistics (chi-square and T-test) were used for data analysis.

Salmonella

RESULTS

Prevalence of Salmonella Typhimurium

Isolation rates of Salmonella in Poultry and Handlers
The isolation rates are as shown in Fig.1. Poultry yielded the
highest isolation rates of Salmonella spp (18.3%) as well as
S.Typhimurium (10.1%) while the rates from handlers were
6.7% Salmonella spp and 2.5% S.Typhimurium.

m Salmonella spp
m Salmonella Typhimurium

6.7

Poultry
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The isolation rates for Salmonella Typhimurium from poultry
droppings, flesh, feeds and handlers’ faeces, and hand swabs
are presented in Table 1. The overall rate is 7.1% (106/1500)
with droppings having the most frequency (16.7%) > flesh
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(11.7%) > feeds (2.0%) > faeces (5.0%). The prevalence rates
of Salmonella spp and Salmonella Typhimurium from the
various sample sources is significant (p = 0.00). However, for
each one respectively it is not significant.

Table 1: Isolation rates of Salmonella Typhimurium in relation to Sources

Source No. of Samples examined No. (%) Salmonella spp No. (%) S. Typhimurium
Droppings 300 80(26.7) 50(16.7)

Flesh 300 65(21.7) 35(11.7)

Feeds 300 20(6.7) 06(2.0)

Feces 300 40(13.3) 15(5.0)

Hand Swab 300 00(0.0) 00(0.0)

TOTAL 1500 205(13.7) 106(7.1)

T-value 0.75 -0.407

P-value 0.45 0.70

LOS NS NS

2 - value = 318; P-value = 0.00, NS = Not significant, LOS = Level of significance

The overall distribution of Salmonella Typhimurium isolates
in the three senatorial districts is as shown in Table 2.
Isolation rates were of the order: NN (4.6%, 23/500) < N.S
(4.8%, 24/500) < NW (11.8%, 59/500). The distribution of

Salmonella Typhimurium isolates from the various sample
sources within the senatorial districts was not significant. (3
- value = 5.25; P-value = 0.51).

Table 2: Distribution of Salmonella Typhimurium isolates in poultry and handlers in Nasarawa State, Nigeria

Locations No. (%) Salmonella Typhimurium isolated No. of samples  Total (%)
examined

Droppings Flesh Feeds Feces Hand Swabs

(n =100) (n=100) (n=100) (n=100) (n = 100)
NN 13(13.0) 07(7.0) 00(0.0) 03(3.0) 00(0.0) 500 23(4.6)
NS 10(10.0) 11(11.0) 01(1.0) 02(2.0) 00(0.0) 500 24(4.8)
NW 27(27.0) 17(17.0) 05(5.0) 10(10.0) 00(0.0) 500 59(11.8)
TOTAL 50(16.7) 35(11.7) 06(2.0) 15(5.0) 00(0.0) 1500 106(7.1)

¥%>=5.25, P-value =051

KEY: NN = Nasarawa North: NS = Nasarawa South: NW = Nasarawa West

DISCUSSION

The observed prevalence of Salmonella Typhimurium in the
present study is linked to the fact that diarrhoeic samples from
both poultry and handlers were included in the study.
Diarrhoea is a symptom of salmonellosis (Cosby et al., 2015;
Yan et al., 2010; Yang et al., 2010) and 60% of respondents
within the study area, had symptoms of salmonellosis which
thus contributed to the frequency of isolation. Incidentally,
Salmonella Typhimurium had been reported to be the most
prevalent serovar isolated from humans, poultry and other
animals with non-typhoidal salmonellosis (NTS) (Mouttotou
et al, 2012; Dar et al., 2017).

The prevalence in this study is similar to the findings in South
western Nigeria by Fasure et al. (2012) in Ogun (11.4%),
Fashae et al. (2016) in Ibadan (11.0%) and North central
Nigeria by Agada et al. (2014) in Jos (10.9%; 8.2% for
Salmonella species and S. Typhimurium respectively). Lower
prevalence of 3.5% was however reported by Babatunde et al.
(2017) in lorin, Nigeria. High prevalence of up to 75% was
reported by Raj et al. (2017) in India, and Ali et al. (2018) in
Iraq. Other studies on non-typhoidal Salmonella (NTS) in
Asia have reported Salmonella spp / S. Typhimurium
prevalence of 20.8% / 2.5% by Thung et al. (2018), 27.6% /

2.3% by Shafini et al. (2018) in Malaysia and 1.04% / 10.5%
by Tahir et al. (2018) in Pakistan.

The higher prevalence of S. Typhimurium from poultry
droppings compared to faeces of handlers in the present study
can be attributed to the fact that poultry is a well known
reservoir for NTS, (Coshy et al., 2015) and it has been
documented to be harboured in the intestinal tract of food
producing animals (Barrow et al., 2012). Our findings agree
with reports in Uganda (Odoch et al., 2018), India
(Waghamare et al., 2017) and in Jos, Nigeria (Anejo-okopi et
al., 2016).

Salmonella Typhimurium in handler’s faeces is linked to
direct or indirect contact with poultry droppings. Incidentally,
80% of handlers in the study area affirmed that they did not
practise regular and proper washing of hands after contact
with the birds. This likely resulted in contamination of the
handlers arising from the poor maintenance of proper
hygienic practises after contact with poultry and
subsequently, prior to handling foods.

The detection and prevalence of S. Typhimurium in poultry
flesh for this study implies its ability to grow on warm flesh.
The rinse water, the knives and chopping boards were
observed to be contaminated with poultry droppings, which
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were repeatedly used without being washed, disinfected or
changed. This suggests that the detection of S. Typhimurium
in poultry flesh, likely aroused from cross-contamination.
This is in agreement with the findings of Thung et al. (2018)
and cross-contamination is said to partly be as a result of
residual bacteria on table surfaces and knives used for poultry
processing at slaughter houses, even after cleansing and food
borne outbreaks of salmonellosis are most frequently
connected with Salmonella in chicken meat (Bhaisare et al.,
2014; Ejo et al., 2016).

The isolation rates in flesh for our study is similar to the
11.5% and 7.89% reported in Ethiopia and Morocco by
Tadesse et al. (2018) and Khallaf et al. (2014). Higher
isolation rates than the present study were reported in Calabar
(67.6%) by Yhiler et al. (2015), China (25.0% & 53.59%)
respectively by Yang et al. (2010); Li et al. (2017), Vietnam
(42.91%) by Thai et al. (2012) and in India (33.3%) by
Balakrishnan et al. (2018).

The isolation rate of S. Typhimurium from poultry feeds in
this study is low when compared to poultry droppings, poultry
flesh and handlers’ faeces. It is possible that the presence of
Salmonella in the feeds may have arisen from contamination
with poultry droppings whilst feeding (personal observation).
The presence of antibiotics incorporated in the feeds, also
likely played a role in limiting its frequency of isolation by
inhibiting the multiplication of Salmonella. Salmonella
isolation rates from poultry feeds in various studies had been
attributed to content of antibiotics incorporated in feeds
(Mouttotou et al., 2017) and hygienic standard in feed
compoundment (Fagbamila et al., 2017).

Our prevalence findings for S. Typhimurium in feeds closely
agrees with the 1.1% reported by Agada et al. (2014) in Jos
and the 2.3% reported by Khalil et al. (2006) in Jordan. It is
also in line with but slightly higher than the 3.9% recorded in
lorin, Nigeria by Babatunde et al. (2017). However, it is
lower when compared with the findings of Orji et al. (2005)
in Awka, Nigeria who recorded 38.3% prevalence for
Salmonella serotypes out of which 6.7% were Salmonella
Typhimurium. Ifeanyichukwu et al. (2016) in Ebonyi, Nigeria
recorded 8.2% prevalence in poultry feeds while Mdemu et
al. (2016) reported 29.4% for poultry feeds in Tanzania,
which are higher than this study. The present study was found
to be in discordant with the findings of Samanta et al. (2014)
in India and Fagbamila et al. (2017) who sampled across six
geo-political zones of Nigeria. Both recorded a prevalence of
10.0% and 13.9% respectively, of Salmonella without
encountering S. Typhimurium.

Circulation of zoonotic Salmonella in Nigeria, as in other
developing countries, may have a global impact in terms of
public health because of movements beyond the area of
origin, as a consequence of trade and travel (Barua et al.,
2012). The isolation rates in the three senatorial zones of
Nasarawa State were not significant but higher in Nasarawa
West. This may be as a result of some unknown variations
related to study areas or the ability of S. Typhimurium to
thrive under harsh conditions of the sampling season as at the
time of study. A significant difference was observed in the
isolation rates of Salmonella Typhimurium from the various
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sources across the three senatorial zones and recovery of
isolates was abundant from poultry source compared to
poultry handlers. This was not surprising seeing that
Salmonella Typhimurium is known to have a broad host range
affecting humans and animals (Shah et al., cited in Agada et
al., 2014) and is still the most prevalent serotype in Europe
and America with growing importance in Africa (Smith et al.,
2016). According to Dar et al. (2017), foods of animal origin,
especially poultry derived items are the main source of
infection by Salmonella spp. Overall, distribution of isolates
is attributed to poor hygienic standard among the poultry
handlers, such as inadequate hand washing after contact with
poultry, poultry products and the observed re-using of rinse
water after de-feathering although no isolates were obtained
from hand swabs throughout the study. Moreover, constant
contamination of feeds by droppings, in addition to poor
sanitation of the poultry pens as well as exposure of the
poultry birds and their feeds to rodents and locally raised
fowls within the farms and markets are equally important
factors.  Geographical location, sampling  seasons,
preservation method and time taken before sample was
processed in the laboratory as well as isolation methods are
also known to affect prevalence results (Balakrishnan et al.,
2018; Thung et al., 2018). These Observations are in
agreement with the findings of Agada et al., 2014; Fasure et
al., 2012 ; Fagbamila et al., 2017.

In conclusion, Salmonella Typhimurium contamination is
prevalent in poultry and can affect handlers. Contributing
factors include but not limited to the handlers’ lack of
knowledge on Salmonella contamination and control plan,
climatic condition in the State during the period of the study,
which is favourable for Salmonella to thrive, being a known
hardy bacterium. In addition, poor sanitation and hygienic
standards at the farms, slaughter house, the slaughtering
process and processing of the carcass, improper washing of
hands after handling poultry and poultry products prior to
handling foods are among factors observed to be responsible
for carcass contamination and infection of the handlers.

REFERENCES

Agada, G. O., Abdullahi, 1.0., Aminu, M., Odugbo, M., &
Chollom, S. C. (2014). Prevalence and antibiotic
susceptibility profile of Salmonella Isolates from commercial
poultry and poultry farm-handlers in Jos, Plateau State.
British Microbiology Research Journal, 4(4), 462-479.

Adeyanju, G. T., & Ishola, O. (2014). Salmonella and
Escherichia coli contamination of poultry meat from a
processing plant and retail markets in Ibadan, Oyo State,
Nigeria. Springerplus, 3:139

Ali, H., Ihab, H., Ezat, H.M., Haydar, S.K., Tanga, L., Mark,
0., & Sam, A. (2018). Occurrence, antimicrobial resistance
and whole genome sequencing analysis of Salmonella isolates
from chicken carcasses imported into Iraq from four different
countries. International journal of food microbiology 284: 84-
90.

FUDMA Journal of Sciences (FJS) Vol. 3 No. 2, June, 2019, pp 370 - 375



PREVALENCE OF SALMONELLA ...

Andrews, W. H., Flowers, R., Silliker, J., & Bailey, J. S.
(2001). Salmonella: in Compendium of Methods for the
Microbiological Examination of Foods. Downes, F. P., & Ito,
K. eds. 4th Ed. American Public Health Association,
Washington, D.C. Pages 357-380.

Anejo-Okopi, J.A,, Isa, S.E., Audu, O., Fagbamila, 1.0,
lornenge, J.C & Smith, I.S. (2016). Isolation and polymerase
chain reaction detection of virulence invA gene in Salmonella
spp. from poultry farms in Jos, Nigeria. J Med Trop, 18, 98-
102.

Antunes, P., Mourao J., & Campos L.P.
(2016).Salmonellosis: the role of poultry meat. J. Clin
Microbiol and Infec 22, 110-121.

Babatunde, S.K., Deboye, O., Kolawole, M., Adebayo, R.,
Adeyinka, E.A., Abdullahi, Y.A., & Molara, N.M. (2017).
Prevalence and Characterization of Salmonella isolated from
poultry farms in llorin, Nigeria. Journal of life sciences
Research 4(1), 1-4

Bhaisare, D.B., Thyagarajan, D., Churchill, R, R., &
Punniamurhy, N. (2014). Bacterial pathogens in Chicken
meat: Review. International Journal of Life Sciences
Research 2(3), 1-7

Balakrishnan, S., Sangeetha, A., & Dhanalakshmi, M. (2018).
Prevalence of Salmonella in Chicken meat and its
slaughtering place from local markets in orathanadu,
Thanjavur district, Tamil Nadu. Journal of Entomology and
Zoology studies. 6(2), 2468-2471.

Barrow, P.A., Jones M.A., Smith A.L., & Wigley, .P. (2012).
The long view; Salmonella-the last forty years. Avian pathol
4, 413-420.

Barua, H., Biswas, P.K., Olsen, K.E.O., & Christensen, J.P.
(2012). Prevalence and characterization of motile Salmonella
in commercial layer poultry farms in Bangladesh. PLoS One
7(4):e35914.

Cheesbrough, M. (2006). District Laboratory Practice in
Tropical Countries, Part Il. Cambridge University press,
Cambridge, U.K .pp 442.

Cosby, D.E., Cox, N.A., Harrison, M.A., Wilson, J.L., Buhr,
RJ., & Fedorka-Cray, P.J. (2015). Salmonella and
antimicrobial resistance in broilers: A review. J Appl Poult
Res. 24 408-426.

Daniel, W.W. (1999). Biostatistics: A foundation for analysis
in the health sciences. 7t edition. New York: John Wiley &
Sons.

Dar, M.A., Ahmad, S.M., Bhat, A.A., Ahmed, R., Urwat, U.,
Mumtaz, P.T., Bhat S.A. ...& Ganai, N.A. (2017). Salmonella

Ibrahim et al.,

FJS

Typhimurium in poultry: A review. World’s Poultry Science
Journal, 73 (2), 345-354.

Ejo, M., Garedew, L., Alebachew, Z., & Walegn, W. (2016).
Prevalence and antimicrobial resistance of Salmonella
isolated from animal-origin food items in Gondar, Ethiopia.
BioMed Research International 2016, article ID 4290506, 8
Pages

Fagbamila, 1.0., Barco, L., Mancin, M., Kwaga, J., Ngulukun,
S.S., Zavagnin, P.,..Maryam, M. (2017). Salmonella
serovars and their distribution in Nigerian commercial
chicken layer farms. PLoS ONE 2017;
12(3):20173097.doi:10.1371journal.pone.0173097.

Fashae, K., Ogunsola, F., Frank, M.A., & Hendriksen, R.S
(2016). Antimicrobial susceptibility and serovars of
Salmonella from Chicken and humans in Ibadan, Nigeria.
Journal of infection in developing countries 4, 484-494.

Fasure, A.K., Deji-Agboola, A.M., & Akinyemi, K.O (2012).

Antimicrobial  resistance  patterns and  emerging
fluoroquinolone resistant Salmonella isolates from poultry
and asymptomatic poultry workers. A Journal of
Microbiology Research, 6(11), 2610-2615.

Hugas, M., & Beloeil, P. (2014). Controlling Salmonella
along the food chain in the European union-progress over the
last ten years. Euro Surveill. 19 (19), 20804

Ifeanyichukwu, 1., Chika, E., Ogonna, A., Chidinma, 1.,
Monighe, A., Ikechukwu, M., Stanley, E, Agabus, N (2016).
Prevalence and antibiogram of Salmonella species isolated
from poultry products in Ebonyi State, Nigeria
J.Adv.Vet.Anim.Res. 3(4), 353-359.

Kauffmann, F. (1974). Serological diagnosis of Salmonella
species, Kauffmann- White Scheme Minkagarord,
Copenhagen, Denmark.

Khallaf, M., Ameur, N., Terta, M., Lakranbi, M., Senouci, S.,
& Ennaji, M. (2014). Prevalence and antibiotic resistance of
Salmonella isolated from chicken meat market in Rabat
Morocco. International Journal of Innovation and Applied
Studies. 6(4), 1123-1128.

Khalil, M.A. (2006).Occurrence of Salmonella in poultry
feeds in Jordan. Jordan Journal of Agricultural Sciences.
2(2):46-52

Knoema. (2019). Retrieved June 5, 2019, from
http://Knoema.com/atlas/Nigeria/topics/Agriculture/Live-
Stock-Production-Production-Quantity/Production-of-
poultry-meat.

Li, S., Zhao, Y., & Miao, Z. (2017). Prevalence and Antibiotic
Resistance of Non-typhoidal Salmonella Isolated from Raw

FUDMA Journal of Sciences (FJS) Vol. 3 No. 2, June, 2019, pp 370 - 375



PREVALENCE OF SALMONELLA ...

Chicken Carcasses of Commercial Broilers and Spent Hen in
Tai’an, China. Frontiers in microbiology, 8, 2106.

Mdemu, S., Mathara, J.M., & Makondu, Z.E. (2016).
Isolation of Salmonella in commercial chicken feeds in llala
district. American Scientific Research Journal for
engineering, Technology and Sciences (ASRJETS) 19(1), 1-
8.

Mouttotou, N., Ahmad, S., Kamran, Z., & Koutoulis, K.C.
(2017).Prevalence, risks and antibiotic resistance of
Salmonella in poultry production chain. Retrieved from
https:www.researchgate.nett/publications/320180997.doi.10.
5772./67438.

Okwori, A.E.J., Ogbe, R.J., Chollom, S.C., Agada G.O.A,,
Ujah, A. & Okwori, E. (2013). Isolation of Salmonella
Gallinarum from poultry droppings in Jos Metropolis, Plateau
State, Nigeria. IOSR J Agric Vet Sci, 5, 41-4.

Orji, M.U., Onuigbo, H.C., Mbata T.I. (2005). Isolation of
Salmonella from poultry droppings and other environmental
sources in Awka, Nigeria. International Journal of Infections
Disease, 9(2), 86-9

Raj, K.G., Aarti, S.K., Manisha, N.K., Shashidhar, R., Jayant,
R.B (2017). Salmonella in Indian ready-to-cook poultry:
antibiotic resistance and molecular characterization. J
Microbio Res, 8(1).doi.10.4081/mr.2017.6882

Saliu, E.M., Vahjen, W. & Zentek, J. Types and prevalence
of extended-spectrum beta—lactamase producing
Enterobacteriaceae in poultry. (2017). Animal Health
Research Reviews. 18(1), 46-57.

Samantha, |., Joardar, S.N., Das, T.K., Bandjopadhyay, S.,
Dulta, T.K., Sarkar, U. (2014). Prevalence and antibiotic
resistance profiles of Salmonella serotypes isolated from
backyard poultry flock in West Bengal India. Journal of
Applied Poultry Research. 23(3), 536-545.

Shafini, A.B., Son, R., Mahyudin, N.A., Rukayidi, Y. & Tuan
Zainazor, T.C. (2017).Prevalence  of Salmonella spp in
chicken and beef from retail outlets in Malaysia. International
Food Research Journal, 24(1), 437-449.

Smith, S.1., Seriki, A. & Ajayi, A. (2016).Typhoidal and non-
typhoidal Salmonella infections in Africa. Eur. J. Clin.
Microbiol. Infect. Dis. 2016(35), 1913-1922

Tadesses, E. (2018). Non-typhoidal Salmonella serovars in
poultry farms in Central Ethiopia: Prevalence and

Ibrahim et al.,

FJS

antimicrobial  resistance. BMC Vet Res.

217.d0i:10.1186/s12917-018-1539-4.

14(0),

Tahir, M.F., Afzal, F., Athar, M. (2018). Prevalence and
antimicrobial susceptibility patterns of Salmonella Enteriditis
and Salmonella Typhimurium isolates from commercial
poultry in Punjab, Pakistan. Iproceedings, 4(1): e 10639.

Terence, O., Camilla, S., Trine, M., L’Abee-Lund, H.,
Christoffer, H. H., Clovice, K., & Yngvild W. (2018).
Diversity and Antimicrobial Resistance Genotypes in Non-
Typhoidal Salmonella Isolates from Poultry Farms in
Uganda. Int. J. Environ. Res. Public Health 15(2): 324; doi:
10.3390/ijerph15020324.

Thai, T.H., Hirai, T., Lan, N.T., Yamaguchi, R. (2012).
Antibiotic resistance profiles of Salmonella serovars isolated
from retail pork and chicken meat in North Vietnam Int J
Food Microbiol. 156 (2), 147-151

Thung, T.Y., Radu, S., Mahyudin, N.A., Rukayadi, Y.,
Zakaria, Z., Mazlan, N., Tan, Radzi, M.W. (2018).
Prevalence, Virulence Genes and Antimicrobial Resistance
Profiles of Salmonella Serovars from Retail Beef in Selangor,
Malaysia. Frontiers in Microbiology, Retrieved from
https://doi.org/10.3389/fmicbh.2017.02697

Yan, H., Li, L., Alam, M. J., Shinoda, S., Miyoshi, S., & Shi,
L. (2010). Prevalence and antimicrobial resistance
of Salmonella in retail foods in northern China. Int. J. Food
Microbiol. 2010(143), 230-234.

Yang, B., Qu, D., Zhang, X., Shen, J., Cui, S., Shi, Y., Xi, M.,
Meng, J. (2010). Prevalence and Characterization
of Salmonella serovars in retail meats of marketplace in
Shaanxi, China. Int. J. Food Microbiol. 2010 (141), 63-72.

Yhiler, N.Y & Bassey, B.E (2015). Primary sources of
Salmonella species in poultry production settings in Calabar,
Cross River State, Nigeria. Donnish journal of Medicine and
Medical Sciences, 2(3), 047-051.

Waghamare, R.N., Paturkar, A.M., Zende, R.J., Vaidya,
V.M., Aswar, N.B., Khilari, R.S. (2017). Studies on
occurrence of invasive Salmonella spp in unorganized poultry
farms to retail chicken meat shops, in Mumbai city. Int. J.
Microbiol. App. Sci. 6(5), 630-641.

World Health Organization. (2018). Non-typhoidal
Salmonella. Retrieved from https://www.who.int/news-
room/fact-sheets/detail/Salmonella- (non-typhoidal).

FUDMA Journal of Sciences (FJS) Vol. 3 No. 2, June, 2019, pp 370 - 375



