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Summary 

Valcheva, R., P. Belopopska, G. Mateva, T. Hristova & H. Daskalov, 2011. Distribution 
and serological typing of Salmonella spp. isolates from broiler carcasses in Bulgaria. Bulg. 
J. Vet. Med., 14, No 1, 31−38. 
 
The studies were performed on samples of broiler carcasses from 13 different Bulgarian poultry 
slaughterhouses in 2008. Neck skin samples from 327 chilled broilers were examined for presence of 
Salmonella spp. All isolates were serologically typed. Positive samples were 86/327 or 26.29% of all 
studied broiler carcasses. Contaminated samples originated more frequently from South Bulgaria as 
compared to North Bulgaria (28.45% and 25.12% respectively). The most commonly encountered 
Salmonella serovars were S. Montevideo – 22; S. Enteritidis – 18; S. Infantis – 18; S. Virchow – 5; S. 
Menden – 4 isolates. Our studies showed that more than ¼ (26.29%) of all examined chilled broiler 
carcasses were contaminated with Salmonella spp. that was much more than the overall proportion of 
positive samples in fresh broiler meat at EU level (5.5% in 2007).  
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INTRODUCTION 

According to The Community Summary 
Report (Anonymous, 2010) Salmonella 
was most often found in fresh poultry 
meat. Most reported data on Salmonella 
in broiler meat at EU level indicated an 
overall proportion of 5.5% positive sam-
ples in fresh broiler meat at processing 
level,  varying between 0% and 55.6% in 
different countries.  

Many authors (Bailey & Maurer, 
2001; Gray & Fedorka-Gray, 2002; Møl-
bak et al., 2006) have outlined that bacte-
ria of genus Salmonella are important 
causes of foodborne infections in humans, 
and the most frequent etiological bacterial 
agents of foodborne disease outbreaks. In 

particular, two Salmonella serotypes, S. 
Enteritidis and S. Typhimurium became 
major causes of human illness in the 
1980s and 1990s, with important impact 
on public health and the economy in in-
dustrialized countries. 

In Bulgaria, Kaloyanov et al. (1987) 
published data about the distribution and 
diversity of Salmonella spp. in poultry. 
Studies of Rusul et al. (1996) in Malaysia 
showed that 50% of chicken carcasses at 
the market and 35.5% at poultry slaugh-
tering plants  were contaminated. In Bel-
gium, during the period 1993–1996, Uyt-
tendaele et al. (1999) provided evidence 
of increased contamination percentages 
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from 19.4% in 1993 to 36.7% in 1996. 
The most commonly isolated serovar was 
S. Еnteritidis. Capita et al. (2003) estab-
lished that in Spain, the level of contami-
nation of broiler carcasses was 49%. Ac-
cording to the observations of Harrison et 
al. (2001) and  Meldrum et al. (2002) in 
Wales, UK, the contamination with Sal-
monella of fresh poultry meat ranged be-
tween 8% and 29%. 

Elgroud et al. (2009) noted that Sal-
monella contamination was present in 
37% of the broiler farms and 53% of the 
slaughterhouses in Constantine, Algeria. 
Having examined 400 whole chickens in 
1999 in Poland, Mikołajchyk and Rad-
kowski (2002) reported a relatively high 
percentage of Salmonella-positive results: 
95 cases out of 400 or 23.75%. Kanashiro 
et al. (2005) reported a high incidence of 
S. enterica subsp. enterica serovar Enteri-
tidis in breeders (57.5%) and broilers 
flocks (84.0%) in Brasil. The importance 
of these findings lies in the fact that S. 
Enteritidis has become the most frequent 
serovar responsible for foodborne out-
breaks and sporadic cases of salmonello-
sis in humans. 

The aim of the present study was to 
survey the distribution of Salmonella se-
rovars in broiler carcasses originating 
from 13 slaughterhouses in Bulgaria in 
2008.  

MATERIALS AND METHODS 

Collection and transport of broiler  
samples 

From January to December 2008, 327 
broiler carcasses were collected from 13 
slaughterhouses (10 from North Bulgaria 
and 3 from South of Bulgaria). One 
whole carcass per slaughter batch was 
obtained and placed in a separate sterile 

plastic bag (Merck), immediately after 
chilling, avoiding cross-contamination 
and transported to the laboratory. During 
transportation, the samples were kept in 
cool boxes at +2 to +8 °C, free of external 
contamination. In most instances, samples 
reached the laboratory within 24 h of 
sampling. 

Sample preparation 

All samples received were examined to 
ensure that the transport packaging was 
intact before testing. With disposable 
gloves, the carcass were removed from 
the sample bag, taking care not to con-
taminate its outer surface. Using a sterile 
instrument and aseptic technique, the 
neck skin was removed, if present, to-
gether with the skin from one side of the 
carcass avoiding any fat to make a 25 g 
test portion that was placed into a stom-
acher bag.  

The 25 g test portion was transferred 
to nine volumes (225 mL) buffered pep-
tone water (BPW) (Merck, Darmstadt, 
Germany), brought to room temperature 
before adding. The mixture was treated in 
a stomacher (Stomacher® 400 Circulator, 
England) for approximately one minute. 
Foaming was avoided by removing the air 
from the stomacher bag. 

Detection and identification methods for 
Salmonella spp. 

The detection of Salmonella spp. was 
done according to ISO 6579-2002 Micro-
biology of food and animal feeding stuffs 
– Horizontal method for the detection of 
Salmonella spp. (Anonymous, 2002). 
BPW dilutions were incubated at 37±1 oC 
for 18 ± 2 h and  1.0 mL and 0.1 mL of 
the cultivated BPW were added to 10 mL 
Tetrathionate Broth acc. to Muller-
Kauffmann (MKTTn) and Rappaport-
Vassiliadis broth (RV broth) (Merck), 
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respectively. After MKTTn and RV broth 
incubation for 24±3 h at 37±1 oC and  
41.5±1 oC, respectively, broth cultures 
were streaked onto xylose lysine deoxy-
cholate agar (XLD agar) (Merck) and 
brilliant-green phenol-red lactose sucrose 
agar (BPLS agar) (Merck). The samples 
were incubated at 37±1 oC for 24±3 h. 
Polymicrotest (BB – NCIPD Ltd. Sofia, 
Bulgaria) was used for rapid biochemical 
identification .  

Serotyping of Salmonella spp.. 

Suspicious Salmonella colonies were 
typed by our National Reference Labora-
tory for Salmonella, using the Kauff-
mann-White Scheme (Bale et al., 2007). 
Serotyping of all isolates was done with 
Salmonella O and H antisera (SIFIN, 
GmbH, Berlin, Germany; BB – NCIPD 

Ltd., Sofia, Bulgaria). For quality assur-
ance, eleven nontypeable isolates were 
sent to the Community Reference Labora-
tory for Salmonella in Bilthoven, Nether-
lands. 

RESULTS  

Results of all 327 specimens of broiler 
carcasses, representing the same number 
of slaughter batches showed that 86 of 
them (26.29%) were positive for Salmo-
nella spp. (Table 1). 

Data for distribution of Salmonella 
spp. showed that 28.45% of all examined 
samples from South Bulgaria  were posi-
tive. This percentage was higher as com-
pared to North Bulgaria  where 25.12% 
positive specimens were detected.   

Table 1. Seasonal changes of Salmonella spp. isolation in different slaughterhouses in 2008 

Total samples/positive samples 
Plant No 

Winter Spring Summer Autumn Total 
% positive 

North Bulgaria  
  1 6/0 6/1 6/3 6/1 24/5 20.80% 
  2 – 6/2 3/0 3/0 12/2 16.65% 
  3 6/0 6/0 6/1 6/0 24/1 4.20% 
  4 – 3/2 2/1 4/4 9/7 77.70% 
  5 12/6 12/2 12/5 12/1 48/14 29.10% 
  6 – 5/0 9/1 7/3 21/4 19.00% 
  7 – 3/0 4/0 3/0 10/0 – 
  8 3/0 9/3 – 3/2 15/5 33.30% 
  9 – 6/0 3/1 3/0 12/1 8.30% 
10 8/6 10/5 9/1 9/1 36/13 36.10% 

South Bulgaria 
1 6/0 6/1 4/1 6/1       22/3 13.60% 
2 – 6/5 2/1 2/0      10/6 60.00% 
3 21/0 21/6       21/16 21/3  84/25 29.80% 

Total samples/ 
positive samples 

     62/12     99/26       81/30    85/16 327/86    26.29% 

% positive   20.0% 26.3% 37.0% 18.8%   
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Table 2. Salmonella serovars, isolated from broiler carcasses of North and South Bulgaria 

Data for different producers/slaughter-
houses were extremely heterogeneous 
with regard to the  presence of Salmonella 
spp. in examined samples/batches. They 
are presented in Table 1. 

Data showed a clear seasonal dyna-
mics of Salmonella positive samples be-
ginning with the winter period (January-
March, 2008) with 20%, increasing to 
26.3% in spring time (April-June, 2008), 
achieving the highest level – 37% in 
summer time (July-September, 2008) and 
decreasing to 18.8% in autumn (October-
December, 2008). In samples, originating 
from different plants, Salmonella spp. 
positive broiler carcasses ranged from 0% 
to 77.7%. Every studied broiler carcass 
represented a particular slaughter batch, 
and therefore, for some producers ¾ of 
slaughter batches were contaminated. Our 
studies have shown no relationship be-
tween the type of chilling and level of 

contamination. In fact, the plant where 
Salmonella spp. were most frequently 
isolated, used spray chilling of carcasses, 
and the slaughterhouse without any Sal-
monella isolate applied immersion cool-
ing. Most of slaughterhouses processed 
broiler batches from private producers 
and different Salmonella serovars were 
isolated and some of plants had their own 
production of broilers. In this case we 
found a small number of different Salmo-
nella serovars (1 or 2, maximum 3 for the 
whole period of study).   

Serological typing of all 86 suspected 
Salmonella spp. isolates established 17 
different Salmonella serovars (Table 2). 

 In North Bulgaria 15 serovars were 
found with predominance of were S. In-
fantis – 18, S. Enteritidis – 13, and S. Vir-
chow – 5 strains. These were among the 5 
most frequent Salmonella serovars, hav-
ing provoked human salmonellosis in 

Number of strains from slaughterhouses in: 
Salmonella serovars 

North Bulgaria  South Bulgaria  
Total number of 

strains 

S. Enteritidis  13   5 18 
S. Typhimurium   1 –   1 
S. Infantis 18 – 18 
S. Virchow   5 –   5 
S. Newport   1 –   1 
S. Montevideo – 22 22 
S. Give   1 –   1 
S. Concord   1 –   1 
S. Thompson   1  2   3 
S. Irumu   1 –   1 
S. Menden   4 –   4 
S. Tennessee   2  1   3 
S. Parkroyal   1 –   1 
S. Kottbus   2  1   3 
S. Bonariensis –  1   1 
S. Mbandaka   1  1   2 
S. Corvalis   1 –   1 
Total isolates 53 33 86 

Number of Salmonella serovars 15   7 17 
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2007 (S. Enteritidis, S. Infantis, S. Vir-
chow, S. Typhimurium and S. Newport). 
In South Bulgaria, prevailing serovars 
were S. Montevideo – 22 and S. Enteriti-
dis – 5 strains. The other frequently iso-
lated  serovars (S. Montevideo, S. 
Menden, S. Thompson, S. Tennessee and 
S. Kottbus) rarely related to human ill-
ness.    

DISCUSSION 

Results of our one-year study on distribu-
tion of Salmonella in broiler carcasses 
from 13 slaughterhouses in Bulgaria 
showed an average level of contamination 
26.29%. Compared to the data for the 
different EU member states (from 0% to 
55.6%; average 5.5%), the observed 
prevalence was significantly more than 
the average one for broiler meat at the 
level of slaughterhouses (Anonymous, 
2010).  

Studies made in developing countries 
as Algeria by Elgroud et al. (2009) re-
ported only 55 isolates of 10 serotypes 
from 2490 samples or 2.2% positive of all 
examined specimens. In our studies the 
prevalence was more the 10 times higher. 
Salmonella contamination concerned 53% 
of the slaughterhouses in Algeria, in our 
case in 12 of 13 plants.  

Data from some countries in Africa as 
Senegal and Morocco reported by Car-
dinale et al. (2003) and Abdellah et al. 
(2008) showed a high prevalence of Sal-
monella. In Senegal, in 300 chicken 
carcasses 96 specimens (32%) were posi-
tive. The most prevalent Salmonella 
serovars were S. Hadar (41.6%) and S. 
Brancaster (20.8%). In Morocco, 20.83% 
of the popular market samples, and 
16.66% of the traditional slaughterhouses 
samples were positive for one or more 
Salmonella. Out of the total 57 

Salmonella isolates, 4 different serotypes 
were identified of which S. Typhimurium 
(40.35%) was the most frequent followed 
by S. Newport (26.31%), S. Montevideo 
(17.54 %) and S. Heidelberg (15.78%). 
Our results are very close to these data 
only for S. Montevideo, but we didn’t 
isolate any of other reported serovars. In 
fact, data from Morocco show a high 
prevalence of S. Montevideo, dominating 
among our serovars. 

In Thailand, Boonmar et al. (1998) 
found 20 positive specimens in 200 chi-
cken meat samples from one slaughter-
house for export. In Brasil, Tirolli & da 
Costa (2006) have shown 50% Salmo-
nella positive samples and a high number 
(11) different serotypes in the city of 
Manaus, Amazonas – Brazil. Ozbey & 
Ertas (2006) in Turkey detected 12% 
positive chicken carcasses in the Elagiz 
county, Turkey.  

In Poland, Mikoajczyk & Radkowski 
(2002) reported 13% (13 of 100) positive 
samples after cooling process of broiler 
carcasses. Our data are two times higher 
after this processing step. The same au-
thors noted the following serological 
variants of Salmonella spp. isolated from 
whole chickens – S. Enteritidis, S. Typhi-
murium, S. Saintpaul, S. Agona, and S. 
Infantis. As per these results, S. Enteriti-
dis was the dominant serological type in 
infections of slaughter chickens, as in 
many countries. Our observations are 
very similar  with regard to S. Enteretidis 
and S. Infantis, which dominated between 
our isolates, but we didn’t found S. Saint-
paul and S. Agona. 

In Lithuania, Ruzauskas et al. (2005) 
examined 43 350 poultry samples and 
found 409 Salmonella isolates or 0.9% 
from all specimens. The most prevalent 
Salmonella serotype was S. Enteritidis – 
294 strains out of 409.  In a survey car-
ried out to establish baseline figures for 
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the contamination with Salmonella of raw 
retail chicken available within Wales, 
Meldrum et al. (2004) have obtained 739  
samples  between November 2001 and 
December 2002 and 8% of them were 
contaminated with Salmonella. These 
authors did not observe a seasonal pattern 
of Salmonella contamination in contrast 
to our results that showed a clear pick in 
the hottest period of year (summer) and 
lowest level in winter and autumn 2008.  

Some authors from developed EU 
countries as Belgium and Spain (Uytten-
daele et al., 1999; Capita et al., 2007) 
reported high rate of contamination of 
broiler carcasses with Salmonella up to 
36.5% and 17.9%. Uyttendaele et al. 
(1999) noted that poultry products de-
rived from broiler chickens running free 
in pine woods until slaughtering age (12 
to 13 weeks) had a significantly (P<0.05) 
lower contamination rate of Salmonella 
than poultry products from enclosed 
broilers slaughtered at the age of 6 to 8 
weeks.  

Numerous  authors (Boonmar et al., 
1998, Mikoajczyk & Radkowski, 2002; 
Ruzauskas et al., 2005; Anonymous, 
2010) have emphasized  the importance 
of S. Enteritidis for the broiler meat. Our 
data showed that S. Enteritidis was the 
second most commonly isolated Salmo-
nella serotype. The most frequently iso-
lated serovar S. Montevideo was found 
only in samples from one  slaughterhouse, 
receiving broilers from one and the same 
broiler farm.  

In USA, the importance of S. Enteriti-
dis in broiler production has increased 
from 1998 to 2007 (Anonymous, 2009).  
S. Montevideo is also reported as an im-
portant food-borne pathogen in broiler 
production in this period. The maximum 
contamination level was reported in 2000 
– 4.2% from all Salmonella isolates from 
broiler carcasses.  

Our results showed the significance of  
another Salmonella serovar – S. Infantis. 
The frequency of isolation was the same, 
as with S. Enteritidis. This serotype was 
isolated from samples of 8 plants. 

In conclusion,  the data of our study 
provided evidence for a high prevalence 
of Salmonella (26.29%) in chilled broiler 
carcasses in Bulgaria. In the different 
slaughterhouses, the level of contamina-
tion with Salmonella varied from 0% to 
77.7%. A marked  seasonal dynamics of 
Salmonella occurrence in examined sam-
ples was established. The most prevalent 
Salmonella serovars isolated from broiler 
carcasses were S. Montevideo, S. Enteri-
tidis, S. Infantis and S. Virchow. Some of 
them (S. Enteritidis, S. Infantis and S. 
Virchow) are in the top ten of Salmonella 
serovars, said to provoke human salmo-
nellosis (Anonymous, 2010). 
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