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Prevalence and seasonal distribution of Salmonella spp. in frozen raw meats
Naim Deniz AYAZ!, Erdem ORMECI?, Baris 0Z>

'Department of Food Hygiene and Technology, School of Veterinary Medicine, Kirtkkale University, Kirikkale;
’B Type Food Control Detachment Command, Agr1, Turkey

Gelis Tarihi / Received: 03.03.2010, Kabul Tarihi / Accepted: 16.06.2010

Abstract: The objectives of this study were to find out the prevalence and seasonal distribution of Salmonella spp. in
frozen raw meats in Agri. Salmonella spp. were detected from 37 (17.3%) of the 214 frozen raw meat samples. Out of
70 chicken, 74 turkey, and 70 beef samples, 19 (27.1%), 17 (23.0%), and 1 (1.4%) were contaminated with Sa/monella
spp., respectively. Chicken meat samples were the most prevalent among all other analyzed meat species for Salmonella
spp. In general 10.7% (6/56), 28.1% (16/57), 12.0% (6/50), and 17.6% (9/51) of the meat samples were found to be
contaminated with Salmonella spp. during the spring, summer, autumn, and winter, respectively. These results showed
that the prevalence of Salmonella spp. were higher in raw poultry meat and beef in the summer than other seasons. In
the study, high contamination levels in chicken and turkey meats with Salmonella spp. were detected. The presence
of Salmonella spp. in raw poultry meat is an important risk for food hygiene. Poultry meat should be prepared under
hygienic conditions in the kitchen to avoid cross contaminations to ready to eat foods and should be cooked well before
consumption.
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Dondurulmus ¢ig etlerde Salmonella spp. prevalansi ve mevsimsel dagilimi

Ozet: Bu calismada, Agri ilinde titketime sunulan dondurulmus ¢ig etlerdeki Salmonella prevalansinin ve mevsimsel
dagiliminin belirlenmesi amaglanmistir. Calismada analiz edilen 214 dondurulmus ¢ig etin 37’sinden (%17.3) Salmo-
nella tespit edilmistir. Buna gore, 70 tavuk, 74 hindi ve 70 s1g1r eti 6rneginin sirastyla 19 (%27.1), 17 (%23.0), ve 1’inin
(%1.4) Salmonella ile kontamine oldugu belirlenmistir. Analiz edilen et tiirlerinden Salmonella prevalansinin en yiiksek
oldugu tiir tavuk eti olarak belirlenmistir. Caligmada genel olarak, et tiirlerinin ilkbahar, yaz, sonbahar ve kis mev-
simlerinde sirastyla %10.7 (6/56), %28.1 (16/57), %12.0 (6/50) ve %17.6 (9/51) diizeyinde Salmonella ile kontamine
oldugu tespit edilmistir. Calisma neticesinde, ¢ig kanatl ve sigir etlerinin Sa/monella’lar ile yaz aylarinda diger aylara
gore daha siklikla kontamine oldugu gozlenmistir. Calismada, tavuk ve hindi etlerinin Sa/monella ile yiksek oranda
kontamine oldugu ve ¢ig kanatl etlerinde Salmonella varliginin gida hijyeni agisindan énemli bir risk teskil ettigi ortaya
konmustur. Buna gore, ¢ig kanatl etleri, mutfakta islenmeleri esnasinda gerekli hijyenik kosullar saglanarak, tiiketime
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hazir gidalarin kontaminasyonlar1 dnlenmeli ve iyi pisirildikten sonra tiiketilmelidir.

Anahtar sozciikler: Sa/monella, mevsimsel dagilim, tavuk eti, hindi eti, sigir eti.

Introduction

Meat can be contaminated with pathogenic micro-
organisms through farm-to-table stages if hygienic
precautions are not taken (9). Gastrointestinal flora
is a possible source of foodborne pathogens and
during slaughtering and processing, raw meats are
often contaminated with feces of animals (12).

Mead et al. (15) reported that, pathogens cause
76 million cases of foodborne illnesses, 325.000
hospitalizations, and 5.000 deaths in the USA an-
nually. Among these, 31% of food-related deaths
have been caused by Salmonella spp. (15). In Italy
between 1991 and 1994, approximately 81% of the
1699 food-borne outbreaks were caused by Salmo-

nella spp. (19). Contaminated raw or undercooked
poultry and red meats are particularly important
in transmission of foodborne pathogens (20). In a
study, prevalence of Sa/monella ranged from 23.3 to
47.7% in three poultry processing plants in Ankara
(18). It was reported that, due to the cross contami-
nations in slaughtering Salmonella prevalence in
poultry meat can reach to 50-100% (8).

Salmonella, an important foodborne pathogen
of human salmonellosis, has been generally associ-
ated with foods of animal origin. Beef and poultry
meat plays a significant role in transmission of Sal-
monella spp. to humans throughout the food-chain
(4, 10, 16, 17) causing several clinical conditions
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such as, enteric fever, enterocolitis, and systemic
infections (5).

The aims of this study were to find out the prev-
alence and seasonal distribution of Salmonella spp.
in frozen raw turkey meat, chicken meat, and beef
in Agri.

Material and Method

Sample collection: A total of 214 frozen raw meat
samples including 74 turkey meat, 70 chicken meat
and 70 beef cuts (approximately 2x3 cm cubic
parts), produced by national producers, were col-
lected in Agr1 between June 2008 and May 20009.
Frozen raw meat samples were transported to the
laboratory in an ice bag and analyzed in the same
day for the detection of Salmonella spp.

Isolation of Salmonella spp.: 1ISO 6579 conven-
tional cultivation method was used to determine the
presence of Salmonella spp. in meat samples (1).
Twenty-five grams of meat samples were weighted
into sterile bags and enriched with 225 ml Buffered
Peptone Water (BPW, Oxoid CM 1049, Hampshire,
UK) and incubated at 37°C for 24 hours. Afterwards,
aliquots of 0.1 ml were transferred to 10 ml of Rap-
paport-Vasilliadis Broth (RVB, Oxoid CM669), and
incubated at 42°C for 24 hours. Following the incu-
bation, broths were streak onto both Brilliant-green
Phenol-red Lactose Sucrose Agar (BPLS, Merck
1.07237, Hohenbrunn, Germany) and Xylose Lysine
Desoxycholate Agar (XLD, Oxoid CM0469). The
plates were then incubated at 37°C for 24-48 hours.
Up to five of the typical colonies grown were picked
from each medium and inoculated into Triple Sug-
ar Iron Agar (TSIA, Oxoid CM0277), Lysine Iron
Agar (LIA, Oxoid CM0381) and Urea Broth Base
(Merck 1.08483) supplemented with 40% of urea
solution (Oxoid SR0020). The mediums were incu-
bated at 37°C for 24-48 hours. TSIA positive, LIA
positive and urease negative colonies were consid-
ered as suspected Salmonella spp.

The agglutination test was done with Salmo-
nella latex test (Oxoid FT0201A). Suspected Sal-
monella colonies were separately mixed with a drop
of antiserum on a slide and incubated up to two
minutes at room temperature. Agglutination with
antiserum was accepted as a positive reaction for
Salmonella spp.

Findings

In the study, a total of 214 frozen raw meat samples,
including 74 turkey meats, 70 chicken meats and 70
beef were tested for the presence of Salmonella spp.
As far as Salmonella spp. prevalence was concerned,
37 (17.3%) of the 214 meat samples were detected
as positive. Out of 70 chicken meat, 74 turkey meat,
and 70 beef samples; 19 (27.1%), 17 (23.0%), and
1 (1.4%) were found to be contaminated with Sa/-
monella spp., respectively. Chicken meat samples
showed the highest prevalence for Salmonella spp.
among all the other analyzed meat species.

It was found that during the spring, 21.1% of the
chicken (4/19), and 13.3% (2/15) of the turkey meat
samples; during the summer, 50.0% (8/16) of the
chicken, 29.2% (7/24) of the turkey, and 5.9% (1/17)
of the beef samples were contaminated with Sa/mo-
nella spp. It was revealed that, 21.1% (4/19), and
11.8% (2/17) of turkey, and chicken meat samples
of the autumn were contaminated with Salmonella
spp., respectively, while in the winter, 5 (27.8%) of
the 18 chicken, and 4 (25.0%) of the 16 turkey meat
samples were positive for Salmonella spp. In gen-
eral, 10.7% (6/56), 28.1% (16/57), 12.0% (6/50),
and 17.6% (9/51) of the meat samples were found
to be contaminated with Salmonella spp. during the
spring, summer, autumn, and winter, respectively
(Table 1). These results showed that the prevalence
of Salmonella spp. was higher in frozen raw poultry
meats and beef in the summer.



Ayaz ND, Ormeci E, Oz B. Etlik Vet Mikrobiyol Derg, 21, 1 - 4, 2010 3

Table 1. Prevalence and seasonal distribution of Sal/monella spp. in frozen raw meats in Agr1.

Number of Samples

Date Season Chicken meat Turkey meat Beef
Analyzed ggizr;;iella Analyzed izirir;;r;ella Analyzed igi’;:fv’éella
June 2008 Summer 5 2 9 3 6 1
July 2008 5 3 8 2 4 -
August 2008 6 3 7 2 7 -
September 2008 Autumn 5 - 7 1 5 -
October 2008 6 1 8 2 5 -
November 2008 6 1 4 1 4 -
December 2008 Winter 7 2 5 1 6 -
January 2009 6 2 5 1 5 -
February 2009 5 1 6 2 6 -
March 2009 Spring 7 2 4 - 9 -
April 2009 5 1 5 1 7 -
May 2009 7 1 6 1 6 -
TOTAL 70 19 74 17 70 1

Discussion and Conclusion

In the present study, 27.1% (19/70) of the chicken
meat, 23.0% (17/74) of the turkey meat, and 1.4%
(1/70) of the beef samples were found to be contam-
inated with Sa/monella spp. In previous studies, the
prevalence of Sa/monella in poultry meat and beef
shows differences in various countries. The preva-
lence of Salmonella in poultry meat was reported
between the ranges of 2.6-36.0% (21, 22). Zhao et
al. (22) reported the prevalence of Salmonella in
chicken, and turkey in USA as 4.2%, and 2.6%, re-
spectively, which was lower than the present study.
In a study performed in UK, 5.6% of the chicken
meats and 5.6% of the turkey meats were contami-
nated with Sal/monella spp. (13). During 1997 and
1998, 19.6% of the turkey carcasses were found to
be contaminated with Salmonella (6). These data
showed that, prevalence of Sa/monella in developed
countries is significantly lower than the present
study. Similar to the present study, in Canada 30%
of the chicken legs were contaminated with Sa/mo-
nella (2). In England, Salmonella spp. were identi-
fied in 25% (60/241) of whole raw chicken samples
(11). This result is in accordance with our study for
Salmonella prevalence (27.1%) in chicken meat.

In a study performed in Ankara, Salmonella
spp. were isolated from 3.3% (4/100) of the ground
beef samples (7). Eblen et al. (6) found that, 1.2% of
the cattle carcasses were contaminated with Salmo-
nella in the USA. In another study, the prevalence
of Salmonella spp. were assessed as 2.4% in raw red
meats and 1.3% in beef samples (14). Similar result
with the present study, for the presence of Salmo-
nella spp. in beef (1.9%) was reported in the USA
(22).

The results of the present study showed that,
the prevalence of Salmonella spp. were higher in the
summer as expected, since similar to these findings,
the Centers for Disease Control Foodborne Diseases
Active Surveillance Network (FoodNet) data indi-
cated that the outbreaks and clusters of food-borne
infections peak during the warmest months of the
year in the USA (3).

In the study, high contamination levels of chick-
en and turkey meats with Sa/monella spp. were de-
tected. The presence of Salmonella in raw poultry
meat is an important risk for food hygiene. Poultry
meat should be prepared under hygienic conditions
in the kitchen to avoid cross contaminations to ready
to eat foods and should be cooked adequately before
consumption.



Ayaz ND, Ormeci E, Oz B. Etlik Vet Mikrobiyol Derg, 21, 1 - 4, 2010

References

1.

10.

11

12.

Anonymous, (2002). International Organization for Stan-
dardization (ISO). Microbiology of food and animal feed-
ing stuffs-Horizontal method for the detection of Salmo-
nella spp. 1SO 6579.

. Bohaychuk VM, Gensler GE, King RK, Manninen KI,

Sorensen O, Wu JT, Stiles ME, McMullen LM, (2006).
Occurrence of pathogens in raw and ready-to-eat meat and
poultry products collected from the retail marketplace in
Edmonton, Alberta, Canada. J Food Prot. 69, 2176-2182.
CDC (Centers for Disease Control and Prevention),
(2001). Preliminary FoodNet data on the incidence of food-
borne illnesses—selected sites, United States, 2000. Morb
Mort Weekly Rep. 50, 241-246.

. Chittick P, Sulka A, Tauxe RV, Fry AM, (20006). A summa-

ry of national reports of foodborne outbreaks of Salmonella
Heidelberg infections in the United States: clues for disease
prevention. ] Food Prot. 69, 1150-1153.

. D’Aoust JY, Maurer J, (2007). Salmonella species. Doyle

MP, Beuchat LR. eds. Food Microbiology: Fundamentals
and Frontiers, 3rd edition. Washington, D.C.: ASM Press.
p. 187-236.

. Eblen DR, Levine P, Rose BE, Saini P, Mageau R, Hill

WE, (2005). Nationwide microbiological baseline data col-
lected by sponge sampling during 1997 and 1998 for cattle,
swine, turkeys, and geese. J Food Prot. 68, 1848-1852.

. Erol 1, (1999). Incidence and serotype distribution of Sal-

monella in ground beef in Ankara. Turk J Vet Anim Sci.
23,321-325.

. Erol i, (2007). Gida Hijyeni ve Mikrobiyolojisi. Ankara: Po-

zitif Matbaacilik Ltd. $ti., p 60-70.

. iseri O, Erol i, (2009). Hindi etlerinden kaynaklanan bas-

lica bakteriyel infeksiyon ve intoksikasyonlar. Ankara Univ
Vet Fak Derg. 56, 47-54.

Jay JM, Loessner MJ, Golden DA, (2005). Modern Food
Microbiology. Tth edition. New York: Springer Science and
Business Media.

. Jorgensen F, Bailey R, Willins S, Henderson P, Warcing
DR, Bolton EJ, Frost JA, Ward L, Humphrey TJ, (2002).
Prevalence and numbers of Salmonella and Campylobacter
spp. on cow, whole chicken in relation to sampling methods.
Int J Food Microbiol. 76, 151-164.

Kegode RB, Doetkott DK, Khaitsa ML, Wesley IV,
(2008). Occurrence of Campylobacter species, Salmonella

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

species and generic Escherichia coli in meat products from
retail outlets in the fargo metropolitan area. J Food Safety.
28, 111-125.

Little CL, Richardson JF, Owen RJ, De Pinna E, Threl-
fall EJ, (2008a). Prevalence, characterization and antimi-
crobial resistance of Campylobacter and Salmonella in raw
poultry meat in the UK, 2003-2005. Int J Environ Health
Res. 18, 403-414.

Little CL, Richardson JF, Owen RJ, De Pinna E, Threl-
fall EJ, (2008b). Campylobacter and Salmonella in raw red
meats in the United Kingdom.: prevalence, characterization
and antimicrobial resistance pattern, 2003-2005. Food Mi-
crobiol. 25, 538-543.

Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS,
Shapiro C, Griffin PM, Tauxe RV, (1999). Food-related
illness and death in the United States. Emerg Infect Dis. 5,
607-625.

Oliveira SD, Rodenbusch CR, Ce” MC, Rocha SLS, Ca-
nal CW, (2003). Evaluation of selective and non-selective
enrichment PCR procedures for Salmonella detection. Lett
Appl Microbiol. 36, 217-221.

Orji MU, Onuigbo HC, Mbata TI, (2005). Isolation of
Salmonella from poultry droppings and other environmen-
tal sources in Awka, Nigeria. Int J Infect Dis. 9, 86—89.

Sarimehmetoglu B, Kiipliilii 0O, Erol i, Ozdemir H,
(1996). Tavuk kesimhanelerinde Salmonella kontami-nas-
yonu ve serotip dagilumi. Ankara Univ Vet Fak Derg. 43,
85-90.

Scuderi G, Fantasia M, Filetici E, Anastasio MP, (1996).
Foodborne outbreaks caused by Salmonella in Italy, 1991—
1994. Epidemiol Infect. 116, 257-265.

Tauxe RV, (2002). Emerging foodborne pathogens. Int J
Food Microbiol. 78, 31-41.

Uyttendaele M, De Troy P, Debevere J, (1999). Incidence
of Salmonella, Campylobacter jejuni, Campylobacter coli,
and Listeria monocytogenes in poultry carcasses and dif-
ferent types of poultry products for sale on the Belgian re-
tail market. J Food Prot. 62, 735-740.

Zhao C, Ge B, Villena JD, Sudler R, Yeh E, Zhao S,
White DG, Wagner D, Meng J, (2001). Prevalence of
Campylobacter spp., Escherichia coli, and Salmonella se-
rovars in retail chicken, turkey, pork, and beef from Greater
Washington, D.C., Area. Appl Environ Microbiol. 67, 5431-
5436.



	w1
	00.pdf
	01
	02
	03
	04
	05
	06
	07
	08


