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INTRODUCTION

Food-borne infections and intoxications remain one of 

the most important public health issues globally, both 

in developing and in developed countries. Numbers of 

reported outbreaks of food-borne diseases and disea-

sed people are constantly growing. For instance, a total 

of 320,000 of cases of food-borne diseases, caused by 

only 6 most prevalent bacterial pathogens (non-typho-

idal Salmonella spp., Campylobacter spp., Listeria mo-

nocytogenes, Escherichia coli, Yersinia enterocolitica and 

Brucella melitensis) was reported in the EU in 2011, but 

it has been estimated that the actual number of cases is 
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probably much higher, and the reasons for such extent 

of the problem are numerous (EFSA-ECDC, 2013). 

Many agents contaminate food, originating from 

people and/or animals or from the environment during 

the process of food production, processing, distribution, 

storage or consumption. Due to inadequate manipu-

lation with raw materials, semi-products and !nal pro-

ducts, and under favorable conditions in foods or dige-

stive tract, the pathogens may multiply to critical levels 

(usually ≥ 106/g or mL), adequate to cause infection or 

produce toxins a quantity of toxin in quantities su#cient 

to provoke clinical manifestation of food-borne intoxica-
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manent control by relevant veterinary inspection. 

Samples of broiler carcasses were taken from the 

slaughter line after the evisceration phase, prior to the 

chilling phase. Monthly random sampling was done for 

one-year period. Each month seven random samples of 

broiler carcasses and their matching livers were asep-

tically taken o� the production line. To account for va-

riability of the production process, each sampling was 

performed on di�erent working days and hours. The 

carcasses and their livers were separately packed in ste-

rile plastic bags and immediately transported to the la-

boratory in portable refrigerators under controlled tem-

perature of 2-5°C. In total, 84 carcasses and 84 matching 

livers were sampled along one-year period. In the labo-

ratory, from each carcass was taken one deep sample (25 

g) of the pectoral muscle (m. pectoralis) and one swab of 

visceral cavity, which, as we well as the matching liver, 

were subjected to further bacteriological isolation and 

identi�cation of Campylobacter spp. (n=252). A carcass 

was considered as campylobacter-positive if any of its 

samples of m. pectoralis, visceral cavity swab, or liver 

showed contamination with Campylobacter spp. 

The international standard method ISO 10272 (ISO, 

1995) was followed for the isolation and identi�cation 

of Campylobacter spp. Initial suspension of the sam-

ples were enriched in 45 mL of selective Preston broth 

(4012862, 4240017, Biolife) with 5 % sterile lyzed horse 

blood and incubated for 18 hours at  42°C in microae-

rophilic atmosphere (CampyGen CN0025, Oxoid). One 

loopful of the broth was parallely streaked on Karmali 

agar (4012832, 4240035, Biolife) and Skirrow agar (M144, 

FD008, Himedia and 5 % of lyzed sheep blood), which 

were incubated for 5 days at 42°C in microaerophilic 

atmosphere. From each Petri plate up to 5 presumptive 

colonies were subjected to identi�cation. Identi�cation 

of Campylobacter spp. isolates was based on morpholo-

gical characteristics of the colonies and bacterial cells, 

biochemical properties and motility, and their resistan-

ce to nalidixic acid and cephalotin (ISO, 1995). Brucella 

broth (4012742, Biolife) was also used for incubation 

at 25°C and 42°C in microaerophilic atmosphere up to 

5 days, where thermotolerant campylobacter species 

displayed growth at 42°C, but not at 25°C. To test anti-

microbial resistance of the isolates, Mueller-Hinton agar 

II (4017402, Biolife), cephalotin and nalidixic acid disks 

(both 30 µg, Lio�lchem) were used, with incubation for 

24 hours at 37°C in microaerophilic atmosphere. 

RESULTS AND DISCUSSION

Our results con�rm Campylobacter spp. contamination 

of chicken meat in the phase of carcass evisceration. The 

total of 84 chicken carcasses and their matching livers 

was sampled, out of which in 23 (27.4 %) Campylobacter 

tion. For example, human infective dose of C. jejuni may 

be less than 500 cells/g or mL of food (Robinson, 1981.).

According to report of the European Food Safety 

Authority (EFSA), human food-borne campylobacterio-

sis is the most prevalent reported zoonosis in EU, with 

236,851 con�rmed cases in 2014,  and with a 10 % incre-

ase in number of cases comparatively to 2013 (EFSA-

ECDC, 2015.). Economic consequences of campylobac-

ter infections are signi�cant; it was estimated that the 

overall EU �nancial loss due to campylobacteriosis total 

to approximately 2.4 billion of euros (EFSA-ECDC, 2013). 

Campylobacter species were isolated from vario-

us foods, among which chicken meat is dominant, and 

campylobacter contamination of chicken meat broadly 

varies worldwide. Suzuki and Yamamoto (2009.) descri-

be a wide range of prevalence of Campylobacter spp. 

contamination of chicken meat, and illustrate that the 

prevalence was estimated at 8.1 % in Estonia, 17 % in 

Belgium, 19.1 % in average in countries of former Soviet 

Union (Ukraine, Belarus and Moldova), 25.1 % in Switzer-

land, 45.6 % in Germany, 58.8 % in France, 80 % in Italy, 

89.1 % in New Zealand, 90.4 % in Oceania, and 100 % in 

Australia. 

Prevalence of campylobacter contamination of reta-

il meat chicken in BiH was estimated in the range from 

34.7 % (Uzunović-Kamberović et al., 2007) to 45.5 % 

(Uzunović and Smole Možina, 2013.). Also, prevalence 

of Campylobacter spp. contamination in BiH was descri-

bed for fecal samples from broiler $ocks (62.0 %), and 

for carcass and skin samples of broilers on slaughter 

line (58.1 %) (Hadžiabdić et al., 2013). It is well known 

that Campylobacter spp. contamination of chicken meat 

poultry in slaughterhouse is due to the meat cross-con-

tamination along various technological phases of slau-

ghtering and processing, such as evisceration of the car-

casses (Izat et al., 1988; Mead et al., 1995; Guerin et al., 

2010). Having in mind the proven role of chicken meat 

as one of the most important sources of food-borne 

campylobacteriosis, and the described campylobacter-

contamination of the broiler $ocks and chicken meat 

from slaughter line and from retail in BiH, the goal of our 

research was to investigate the prevalence and inten-

sity of campylobacter contamination of broiler carca-

sses and liver sampled after the evisceration and before 

chilling in a modern broiler slaughterhouse in BiH.

MATERIALS AND METHODS

Research was carried out in one of the largest broiler 

slaughterhouses in BIH. Production process in the slau-

ghterhouse is certi�ed according to the ISO 9001 and the 

ISO 14001 standards, and in line with requirements of 

HACCP food safety and Halal food quality management 

systems as well. Whole production process is under per-
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spp. was con�rmed (Table 1). Previous studies state wide 

variations of the slaughterhouse prevalence of Campylo-

bacter spp. contamination of chicken meat after the evis-

ceration. Hartog et al. (1983) calculated a 27.5 % campylo-

bacter contamination of chicken meat after evisceration, 

which is almost identical to our �nding (27.4 %). In addi-

tion, our �nding is very similar to those of a South African 

research (Bartkowiak-Higgo et al., 2006), which con�rmed 

campylobacter contamination after the evisceration in 12 

of 50 (24.0 %) chicken carcasses. Lower prevalence (6.3 %) 

was reported by Karolyi et al. (2003), while investigating 

the contamination after evisceration in the production line 

with di!erent chilling systems. On the other side, much 

higher values of prevalence of campylobacter contamina-

tion after the evisceration phase were reported, from 75.0 

% (Adesiyun et al.,1992) up to even absolute 100 % conta-

mination (Rosenquist et al., 2006). Interestingly, our results 

di!er from those of Hadžiabdić et al. (2013) who calculated 

a 58.1 % campylobacter contamination of broiler carcasses 

and skin in slaughter line in BiH. Nevertheless, in contrary to 

our research, these authors analyzed only the carcasses of 

broilers from campylobacter-positive $ocks. 

Contamination with C. jejuni only was con�rmed in 

20 of the 23 (87.0 %) campylobacter-contaminated bro-

iler carcasses, while coexistence of C. jejuni and C. coli 

was observed in two carcasses (8.7 %). Only one carcass 

(4.3 %) exhibited sole contamination with C. coli (Table 

1). In total, Campylobacter spp. were isolated from 37 

samples (Table 3), among which an absolute predomi-

nation of C. jejuni (34/37; 91.9 %) was observed, while 

C. coli was identi�ed in only 3 isolates (8.1 %) (Graph 1). 

Our �nding of C. jejuni domination over C. coli agrees 

with other studies that establish similar relation betwe-

en the two thermoresistant campylobacter species in 

various types of chicken meat samples (FDA, 2010; Luu 

et al., 2006.; Williams and Oyarzabal, 2012.; Kovačić et 

al., 2013.; Hadžiabdić et al., 2013).

In the previous research on campylobacter contami-

nation of broiler $ocks and their carcasses on slaughter 

line in BiH (Hadžiabdić et al., 2013), a clear dominance 

of C. jejuni (79.55 %) over C. coli (20.45 %) among 44 

Campylobacter spp. isolates was described. Other aut-

hors also describe such domination of C.jejuni over 

C.coli in chicken meat samples taken in slaughterhou-

ses. After research on prevalence of Campylobacter spp. 

in chicken meat from slaughterhouse and retail, Denis 

et al. (2001) stated that 44.8 % of 49 the slaughterhou-

se samples showed campylobacter contamination, out 

of which 87.5 % were contaminated with C. jejuni and 

12.5 % with C. coli, which argues in favor of our �nding 

on proportion of the species. In contrast to our �nding, 

Uzunović-Kamberović et al. (2007) observed higher 

prevalence of C. coli (56.9 %) than of C. jejuni (41.2 %) 

contamination of various samples of chicken meat from 

retail in Zenica-Doboj Canton (BiH). Such di!erence in 

the results may be due the di!erence in sampled popu-

lations, since Uzunović-Kamberović et al. (2007) collec-

ted 147 samples of fresh and frozen chicken meat (25 

of liver and 122 of leg skin) from 53 di!erent markets 

in Zenica-Doboj Canton, where the samples originated 

from 14 national and 7 foreign producers. 

Intensity and extent of campylobacter contaminati-

on in chicken carcasses are shown in Table 2. The highest 

intensity of the contamination, i.e. presence of Campylo-

bacter spp. in all of the three samples (liver, swab of vis-

ceral cavity and m. pectoralis) was detected in 5 of 23 

campylobacter-positive carcasses (21.7 %). Contamina-

tion of one out of the three samples was con�rmed in 

14 campylobacter-positive carcasses (60.9 %); among 

which the contamination of m. pectoralis was observed 

in 7 of the 14 carcasses, 5 carcasses showed only con-

tamination of the visceral cavity, while 2 carcasses dis-

played sole contamination of the liver. Contamination of 

two out of the three samples was observed in the rest of 

4 campylobacter-positive carcasses (17.4 %), where m. 

pectoralis was contaminated in all of the four carcasses, 

and only one carcass showed campylobacter contami-

Table1 Distribution of Campylobacter spp. isolates per site (sample) of 

isolation and identi!ed species in campylobacter-positive broiler carcasses 

(n=23). 

Carcass
No. of Campylobacter 

spp. isolates

No. of isolates Origin of the isolates

C. jejuni C. coli m. pectoralis swab1 liver

1 1 1 - + - -

2 1 1 - + - -

3 2 2 - + + -

4 1 1 - - + -

5 2 2 - + - +

6 1 - 1 - C.coli -

7 1 1 - - + -

8 1 1 - - - +

9 1 1 - - + -

10 3 2 1 C.coli + +

11 2 2 - + + -

12 3 3 - + + +

13 3 2 1 + C.coli +

14 1 1 - + - -

15 3 3 - + + +

16 3 3 - + + +

17 2 2 - + + -

18 1 1 - + - -

19 1 1 - - - +

20 1 1 - + - -

21 1 1 - + - -

22 1 1 - - + -

23 1 1 - + - -

Total 37 34 3 16 13 8

1:swab of the visceral cavity; +: C. jejuni 
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nation of the liver solely. These results imply that the 

pectoral muscle tissue was the most frequent predilec-

tive locus of the campylobacter carcass contamination 

in our research, while the liver was the least frequently 

contaminated with Campylobacter spp. In the investiga-

tion carried out at a chicken slaughterhouse in northern 

Germany, Stoyanchev (2004) evidences campylobacter 

contamination of chicken breasts (16.6 %) and liver (53.3 

%), which is in contrast to our !ndings of the spread of 

campylobacter contamination in the carcasses. On the 

other side, similar to our results. The most prevalent 

species was C. jejuni (65.2 %), while C. coli was much less 

prevalent (30.4 %). The reason for di"erences in intensity 

and spread of the contamination of chicken breasts and 

liver between our and the German study may be in that 

Stoyanchev (2004) based the results on 30 carcasses 

from 3 broiler #ocks only, without stating the season 

of the sampling, i.e. not taking into account previously 

described seasonal variations of the pathogen in Ger-

many (Atanassova and Ring, 1999). It has been known 

for a long time that there are signi!cant seasonal di"e-

rences in prevalence of campylobacter contamination 

of chicken meat (Willis and Murray, 1997). 

A sample from deep of the breasts (m. pectoralis), a 

swab of the visceral cavity, and the matching liver was 

bacteriologically tested in the laboratory, which totaled 

in 252 samples (Table 3). Campylobacter spp. contami-

nation was con!rmed in 37 of the 252 analyzed samples 

(14.7 %). C. jejuni was identi!ed in 34 (13.5 %), a C. coli 

only in three samples (1.2 %). 

Microbiological analysis of the 84 liver specimens 

showed that eight (9.5 %) of the samples were positive 

for campylobacter contamination. C. jejuni was isolated 

from all of them, i.e. none of the positive samples showed 

contamination with C. coli. On the other hand, campylo-

bacter contamination of visceral cavity was con!rmed 

in 13 (15.5 %) carcasses, where C. jejuni was identi!ed 

in 11 (13,1 %), and C.coli in two (2,4 %) carcasses. Our 

estimates are lower than results of Ivanović (2001), who 

calculated a 40.0 % prevalence of C. jejuni contaminati-

on of chicken liver, and a 6.1 % contamination with C. 

coli, while the prevalence of C. jejuni contamination of 

visceral cavity was estimated at 58.33 %. However, the 

Ivanović’s research was carried out in free-range chic-

kens slaughtered in households, without any control, 

which probably resulted in higher prevalence estimates. 

Besides that, prevalence estimates of campylobacter 

contamination of chicken liver may vary in a wide range, 

from 28.6 % (Denis et al., 2001) to even 92.9 % (Fernan-

dez and Pison, 1996). It is also known that prevalence of 

Campylobacter spp. in swabs of chicken carcasses and 

visceral cavity may range widely. Accordingly, campylo-

bacter species were detected in none of 75 swabs of 

chicken carcasses (Granić et al., (2009.), while Berndtson 

et al., (1992) stated Campylobacter spp. contamination 

of 93 % of visceral swabs of the visceral cavity.

Sixteen of 84 samples of m. pectoralis showed 

Campylobacter spp. contamination (19.0 %), where 

17.9  % of the samples were contaminated with C. je-

juni, while C.coli contamination was con!rmed in only 

one sample (1.2 %). Our results of C.jejuni contamina-

tion are near to those of Kovačić et al., (2013), who de-

tected the contamination in 14.6 % of 547 samples of 

chicken meat from Dalmatia, Croatia. On the other side, 

Kazuaki and Katsuhiko (1999) con!rmed the prevalence 

of C. jejuni contamination of chicken meat produced in 

Japan at 45.8 %, but also estimated the prevalence for 

imported chicken meat at 3.7 %, which argues in favor 

of wide variation of prevalence of campylobacter con-

tamination of chicken breasts. Accordingly, Gritti et al. 

(2011) investigated prevalence of Campylobacter spp. 

in 24 samples of chicken breasts and tighs in Brazil and 

did not isolate the pathogens from any of the samples. 

Contrarily, similar investigation conducted in Malaysia 

(Tang et al., 2009) estimated a 95 % Campylobacter 

spp. contamination in 22 samples of chicken breasts. 

Williams and Oyarzabal (2012) declared a 41 % preva-

lence of Campylobacter spp. in 755 samples of chicken 

meat, where C. jejuni was found in 66 % and C. coli in 

28 % of the samples. In a Vietnamese research (Luu i 

sur., 2006.), Campylobacter spp. contamination of fresh 

chicken breasts was con!rmed in 31 of 100 tested sam-

ples, where C.jejuni was present in 45.2 %, and C.coli 

in 25.8 % of the samples. In the annual report on anti-

microbial resistance of bacterial pathogens isolated from 

Table 2 Intensity and extent of Campylobacter spp. contamination of broiler 

carcasses (n=84).

Intensity of carcass 
contamination 

n  % positive
No. of contaminated samples

m. pectoralis swab1 liver

One sample positive 14 60,9 7 5 2

Two samples positive 4 17,4 4 3 1

Three samples positive 5 21,7 5 5 5

Total 23 100,0 % 16 13 8

1: swab of the visceral cavity.

Table 3 Distribution of Campylobacter spp. contamination of broiler carcasses 

per site (sample) of isolation and identi!ed species.

Sample n

Campylobacter spp. C. jejuni C. coli

No.
positive

 %
positive

No.
positive

 %
positive

No.
positive

 %
positive

M.pectoralis 84 16 19,0 15 17,9 1 1,2

Liver 84 8 9,5 8   9,5 - -

Swab1 84 13 15,5 11 13,1 2 2,4

Total 252 37 14,7 34 13,5 3 1,2

1: swab of the visceral cavity.
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retail meat in 11 states of the USA (California, Colorado, 

Connecticut, Georgia, Maryland, Minnesota, New Mexico, 

New York, Oregon, Tennessee and Pennsylvania) during 

the 2002-2010 period, the prevalence of Campylobacter 

spp. in chicken breasts was estimated at more than 90 %, 

where an approximate ratio of prevalence of C. jejuni vs. 

C.coli was 2:1 (FDA, 2010.). The di!erences in prevalen-

ce of Campylobacter spp. contamination of the samples 

analyzed in our research and the "ndings of other aut-

hors may be explained by the facta that the carcasses in 

our research were relatively fast transported from the sla-

ughterhouse and analyzed in the laboratory, which did 

not left su#cient time for the pathogens from the carcass 

surface to penetrate to the deeper tissues. Finally, having 

in mind the described food safety and quality in place an 

the slaughterhouse, a lower overall campylobacter con-

tamination of the production process may be assumed, 

which certainly may be subject of future research.  

CONCLUSIONS

Our results con"rm Campylobacter spp. contamination 

of chicken carcasses in slaughterhouse industry in BiH, 

which is in agreements with "ndings of other investiga-

tions of slaughterhouse and retail samples in BiH. The 

observed campylobacter contamination was not highly 

intensive, because the most prevalent were the carcasses 

with only one contaminated sample, while less frequent 

were the carcasses that displayed two or three contami-

nation sites. The highest prevalence of campylobacter 

contamination was evidenced in chicken breasts; less 

frequent was the contamination in the visceral cavity, whi-

le the least prevalence was detected in chicken livers. An 

absolute domination among Campylobacter spp. isolates 

showed C. jejuni, while C. coli was slightly represented. In 

most of the campylobacter-positive carcasses exclusive C. 

jejuni contamination was detected, sole C. coli contamina-

tion was observed in one carcass, while two carcasses dis-

played mixed contamination with both of the pathogens. 

Results of our research surely underline the necessity of 

inclusion of Campylobacter spp. in monitoring the micro-

biological safety of food produced in poultry industry in 

BiH, and may initiate further broader research on the issue 

of campylobacter contamination of food.

Graph1.  Proportions of C. jejuni and C. coli identi!ed among  

                 Campylobacter spp. isolates (n=37).

8,1 %

91,9 %

 C. jejuni

 C. coli
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