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The microbial contamination with Campylobacter spp. was investigated throughout the entire tech-
nology of slaughterhouse processing of five herds of broiler chickens. The organism was isolated in 
76.2% of studied samples. Campylobacter spp. were present at all stages of the process. Immediately 
after scalding, the contamination with Campylobacter spp. was the lowest (20%) whereas after evis-
ceration it reached 100%. The contamination of poultry carcasses following the water chilling was 
72%. The most frequently isolated Campylobacter organism was C. jejuni (80.9%), followed by C. 
coli (19.1%). The further differentiation of C. jejuni into subspecies showed that C. jejuni subsp. 
jejuni was isolated in 69.3% of the specimens while in 30.7% of cases, C. jejuni subsp. doylei was 
detected. 

Our data showed that the defeathering, the evisceration and the water chilling were the critical 
control points of cross contamination of birds in a poultry slaugtherhouse. 
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INTRODUCTION 

Campylobacter infections are foodborne 
diseases, caused mainly by poultry and 
poultry products (Stern et al., 1995; Al-
terruse et al., 1999; Corry and Atabay, 
2001). Recently, the cases of campylobac-
terial gastroenteritis in men in some west-
ern industrial countries occurred more 
frequently than those, caused by salmonel-
lae (Rautelin and Hanninen, 2000; Wed-
derkopp et al., 2000). The problem be-
comes more and more important with the 

implementation of contemporary require-
ments of foodstuffs safety. 

In the “from stable to table” chain, the 
poultry slaugherhouse is a principal 
source of bacterial contamination of poul-
try meat (Bryan and Doyle, 1995). A con-
siderable part of live broiler chicken 
batches that are received in abattoirs, are 
carrying Campylobacter in their gut as 
well as on their feathers and skin (Jacobs-
Reitsma et al., 1994; Mead et al., 1995). 
This is a prerequisite for an extensive dis-
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tribution of the microbial pathogen during 
the slaughtering. The different technologi-
cal stages are responsible for either de-
crease or increase of microbial contamina-
tion (Bryan and Dayle, 1995). The data 
about the prevalence of Campylobacter 
throughout the whole of the operation of 
poultry carcasses processing  are yet in-
complete and variable. 

Several authors consider that the 
places at high risk for occurrence of bac-
terial cross contamination with Campylo-
bacter are the scalding tank, the plucker, 
the evisceration trough and the chilling 
tank (Bryan and Doyle, 1995; Anony-
mous, 1997; Ono and Yamamoto, 1999). 
The extraction of feathers from the folli-
cles permits a deep penetration of Campy-
lobacter organisms that could hardly or 
not at all be removed during the subse-
quent stages of the processing (Mead et 
al., 1995). During the evisceration, the 
transfer of microorganisms continues from 
the poultry carcass to the equipment, the 
hands of personnel and the surfaces that 
are in contact with the carcass and then, 
toward other carcasses (Bryan and Doyle, 
1995). According to Padungtod et al. 
(2002), during the final washing and chill-
ing, there is a trend toward reduction of 
microbial counts, including Campylobac-
ter but not toward their complete elimina-
tion. Following immersion chilling, 51% 
of specimens obtained from the skin sur-
face, were positive for Campylobacter 
(Jones et al., 1991). 

The present study aimed to determined 
the degree of the contamination with 
Campylobacter of broiler chickens, re-
ceived in the slaugherhouse, to determine 
the microbial diversity of Campylobacter 
spp. isolates throughout the processing 
and to specify the critical control points of 
the poultry processing technology. 

MATERIALS AND METHODS 

The present study for Campylobacter in-
cidence was performed on 185 specimens 
obtained from 5 batches (herds) of broiler 
chickens, each consisting of 1500 birds, at 
various technological stages of poultry 
processing in a slaughterhouse located in 
Central Bulgaria. The broiler chickens 
originated from poultry farms situated in 
different regions of the country − Bour-
gas, Haskovo, Stara Zagora. Specimens 
were obtained via swabbing the skin sur-
face of birds at the following technologi-
cal stages: bleeding, scalding (at 58 oC), 
defeathering, evisceration and chilling. At 
each of those stages, 5 specimens from 
previously specified birds from each batch 
(a total of 125 specimens) have been ob-
tained. 

The specimens were collected in the 
chest region from an area of approxi-
mately 20 cm2 via sterile cotton swabs, 
dampened in sterile saline solution. The 
swabs were then put into enrichment 
broth. 

During evisceration, one of the caeca 
of each specified bird was collected 
(n=25). Under laboratory conditions, part 
of its content was inoculated in enrich-
ment broth and on selective Campylobac-
ter agar.  

Specimens from the personnel, per-
forming the manual removing of poultry 
guts after the evisceration were obtained 
via swabbing the skin surface of the hands 
(n=25). Also, 1 mL specimens of water 
from the beginning (n=5) and the end 
(n=5) of chilling tank were collected and 
added to 9 mL enrichment broth. 

The cultivation of specimens was done 
in an enrichment thioglycolate broth 
(Merck, 1.08190) and on selective Cam-
pylobacter agar (Merck, 1.02248), both 
containing the Campylobacter selective 



I. T. Vashin and T. T. Stoyanchev 

BJVM, 7,  No 3 175

supplement containing three different ly-
ophilized antibiotics (Merck, 1.02249). 

The samples were incubated in a mi-
croaerobic atmosphere at 37 oC and 42 oC
for a total of 48 h. The obtained pure 
Campylobacter cultures were further stud-
ied for production of cytochrome oxidase, 
catalase and hydrolysis of hippurate and 
indoxylacetate. The organisms with mor-
phological, colonial and biochemical fea-
tures of Campylobacter were differenti-
ated via API Campy ® (bioMérieux, 
20800). 

RESULTS  

Table 1 shows that Campylobacter posi-
tive were 114 or 76.2% out of all 185 
samples, obtained throughout the slaugh-
terhouse processing of poultry. 

The carriership of Campylobacter in 
the different broiler chicken batches 
(herds) ranged from 60% on the skin sur-
face of studied birds to 96% in the gut 
(Table 2). 

Campylobacter organisms were iso-
lated from the skin surface of birds at all 
technological stages of poultry carcass 
processing (Table 3). The percentage of 
Campylobacter-positive samples in the 
different batches varied between 64% and 
80%. The lowest contamination was ob-
served immediately after scalding (20%) 
whereas after evisceration, Campylobac-
ter was detected in all specimens obtained 

from skin surfaces of the birds.  
Ninety-six percent of the specimens 

collected from the hands of personnel, 
participating in the evisceration were 
Campylobacter-positive (Table 4). The 
microorganism was also isolated from 
chilling tank water at the beginning (in 4 
batches) and the end of the process (in 3 
batches) (Table 4).  

The biochemical differentiation of 
Campylobacter isolates showed that C. 
jejuni was the most commonly isolated 
species, followed by C. coli. One hundred 
and fourteen out of all 141 isolates were 
differentiated as C. jejuni (80.9%) and 27 
− as C. coli (19.1%) (Table 1). 

The further differentiation of the 114 
C. jejuni isolates into subspecies revealed 
that the highest incidence was that of C. 
jejuni subsp. jejuni (69.3%) followed by 
C. jejuni subsp. doylei (30.7%). The for-
mer subspecies was encountered more 
frequently after defeathering (12.3%) 
whereas the contamination with the latter 
one was the highest after evisceration 
(7.9%). 

DISCUSSION 

Our data showed that 76.2% of studied 
samples from the poultry slaughterhouse 
were Campylobacter positive. Positive 
samples were detected at all technological 
stages, including the chilled poultry car-
cass. At some processing stages, the con-
tamination with Campylobacter could be 
reduced, but the complete elimination of 
the agent could not be achieved. The per-
centage of positive samples obtained from 
skin surfaces of studied batches at the 
various technological stages varied in a 
relatively wide range and attained 100%. 
Our data are similar to those of Ono and 
Yamamoto (1999) that reported presence 
of Campylobacter at all stages of the 

Таble 1. Campylobacter positive samples 
in 185 specimens obtained during the 
slaughterhouse processing of poultry 
 

n %

Campylobacter positive 141 76.2 
C. jejuni 114 80.9 
C. coli 27 19.1 
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poultry slaughtering process. In two 
batches, the percentage of Campylobac-

ter-positive specimens obtained during the 
processing was exceptionally high: 80% 
and 72% for batches IV and III respec-
tively. The broiler chickens from both 
batches showed a 100% carriership of the 
bacterial agent in the gut and 80% on the 
skin surface. That high initial contamina-
tion at the beginning of the processing is a 
prerequisite for the higher contamination 
at the different technological stages. 

According to literature data, Campy-
lobacter is observed in all birds during the 
bleeding (Mead et al., 1995; Berrang and 
Dickens, 2000). Other studies report only 
20% positive samples (Jones et al., 1991). 
Compared to those reports, our data about 

Таble 2. Carriership of Campylobacter in broiler chickens at the age of slaughtering, % 

Skin surface1 Caecum2

Campylobacter positive Campylobacter positive Batch Number of 
samples n %

Number of 
samples n %

I 5 2 40 5 4 80 
II 5 4 80 5 5 100 
III 5 4 80 5 5 100 
IV 5 4 80 5 5 100 
V 5 1 20 5 5 100 

Total 25 15 60 25 24 96 
1 samples obtained during bleeding; 2 samples obtained during evisceration. 

Таble 3. Incidence of Campylobacter throughout the slaugherhouse processing of poultry 

Batch 
I II III IV V 

Processing 
stage 

Number of 
samples 

Campylobacter 
positive  

% % % % %
Bleeding 25 15 (60%) 40 80 80 80 20 
Scalding 25  5 (20%) 20 20 20 20 20 
Plucking 25 23 (92%) 100 60 100 100 100 
Evisceration 25 25 (100%) 100 100 100   100 100 
Chilling 25 18 (72%) 60 60 60 100 80 

Total 125 86 (68.8%) 64 64 72 80 64 

Таble 4. Incidence of Campylobacter in 
specimens from personnel hands and wa-
ter at the start and at the end of the chill-
ing tank 

Campylo-
bacter positive 

Number 
of sam-

ples  n %
Personnel 25 24 96% 
Water − at 
the start 5 4 80% 

Water − at 
the end 5 3 60% 



I. T. Vashin and T. T. Stoyanchev 

BJVM, 7,  No 3 177

the incidence of isolation could be inter-
preted as intermediate. 

According to the studies of Slavik et 
al. (1994), the scalding at 56 oC resulted 
in the highest reduction effect, but the 
counts of Campylobacter on skin surface 
of birds were still significant (lg 3.39). 
This finding is supported also by our re-
sults, when the water temperature was 58 
oC. It is assumed that bacteria surviving 
the scalding, including Campylobacters, 
enter the plucking machine and the risk of 
cross contamination of other birds in-
creases. Ono and Yamamoto (1999) af-
firmed a reduction of Campylobacter iso-
lation after scalding and an elevation after 
defeathering. In our study, the percentage 
of positive samples after defeathering cor-
responds to the observation of other au-
thors that defathering is an important 
critical point, creating prerequisites for 
cross contamination. 

Another critical point is the eviscera-
tion. The specimens obtained from the 
body cavity and skin surface of birds after 
evisceration as well as from the working 
surfaces of eviscerator could be up to 
100% positive (Berndtson et al., 1996). 
Our experiment also confirmed  this find-
ing. 

The personnel of poultry slaughter-
houses is also a critical point with regard 
to the rsik of cross contamination of poul-
try carcasses (Wedderkopp et al., 2000; 
Slader et al., 2002). Our data allowed us 
to assume this evaluation too. 

Stern et al. (2003) reported that 62% 
of birds were contaminated with Campy-
lobacter after the water chilling, the level 
of contamination being between lg 4.97 
and lg 2.95 microbial cells per bird during 
the various months of the year. Although 
relatively higher, the percentage obtained 
by us (72%) is similar. At the same time, 
it coresponds to that of water samples 

from the chilling tank. According to some 
studies, Campylobacter organisms could 
penetrate into feather follicles that provide 
them protection and conditions for surviv-
ing (Mead et al., 1995). The same investi-
gators show that even when water chlorine 
content was high (40 ppm), the final re-
duction effect upon Campylobacter is 
insignificant. 

Our data about the diversity of Cam-
pylobacter spp. are identical to the data 
reported by Mea et al. (1995); Ono and 
Yamamoto (1999). The percentage of C. 
jejuni subsp. jejuni (69.3%) was relatively 
lower than that reported by Atabay and 
Corry (1997) in all birds in the poultry 
slaughterhouse. At the same time, the in-
cidence of C. jejuni subsp. doylei isolates 
in our experiment (30.7%) was higher 
than the respective percentage in the stud-
ies of Ridsdale et al., (1998) − only in 
10% of studied samples. 

CONCLUSION 

During the slaughterhouse processing of 
poultry, the contamination with Campylo-
bacter was lower at some technological 
stages whereas at other stages, a higher 
bacterial contamination was present. The 
primary critical points were the defeather-
ing, the evisceration and the water chill-
ing. The conditions at the poultry slaugh-
terhouse allowed the survival and the pre-
sence of Campylobacter during the proc-
essing of poultry carcasses. Thus, the rais-
ing of Campylobacter-free broiler herds is 
essential for the restriction of microbial 
contamination in poultry slaugherhouses. 
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