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Loncarevic, S., A. Milanovic, F. Caklovica, W. Tham and M.-L. Danielsson-Tham: Oc
currence of Listeria species in an abattoir for cattle and pigs in Bosnia and Hercego
vina. Acta vet. scand. 1994, 35, 11-15. - Altogether 496 samples of meat, lymph nodes, 
process water and swabs from different places m the abattolf were exammed for the 
presence of Listeria spp L monocytogenes was isolated from 31 (6%) and other Liste
ria spp. from 65 (13%) samples L. monocytogenes was isolated from 2of10 beef meat 
samples, 4 of 50 pig meat samples and 1of21 lymph nodes of pigs. No Listeria bactena 
were isolated from lymph nodes of cattle. The highest percentage of Listeria was recov
ered from the unclean sections (cattle 22% and pigs 27%) and the highest frequency 
was observed durmg the wmter months. 
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Introduction 
Listeria monocytogenes is recognized as a 
cause of human disease associated with food
borne outbreaks. Outbreaks of listeriosis 
have been linked to consumption of coleslaw 
(Schlech et al. 1983), milk (Fleming et al. 
1985), and cheese (James et al. 1985; Bille & 
Glauser 1988). Although there is no evidence 
of outbreaks due to consumption of red-meat 
products, some sporadic cases have been re
ported. The foods incriminated have been 
home-made pork sausage (Parodi et al. 1990) 
and Cajun pork sausage (Anon. 1990). On the 
other hand, there are many reports of L. 
monocytogenes occurrence in fresh meats, 
raw meat products and ready-to-eat meat 
products (see review by Johnson et al. 1990). 
Survival and growth characteristics of L. 
monocytogenes; growth at refrigeration tem
perature (Walker et al. 1990), growth in 10% 
sodium chloride (Seeliger & Jones 1984) and 
relative resistance to heat (Donnelly 1990), as 

well as its widespread presence in pasture, 
soil, sewage, poor quality silage, and effluents 
of abattoirs and meat processing plants, sug
gest that meat and meat products could be po
tential vehicles for transmission to man. 
The purpose of the present investigation was 
to study the extent of contamination with L. 
monocytogenes and other Listeria spp. in a 
cattle and pig abattoir in Bosnia and Herce
govina. 

Materials and Methods 
Altogether 496 samples of meat, lymph nodes, 
drip-water and swabs from different places in 
the processing plant were examined (Tables 1, 
2 & 3). Samples were collected during the 4 
seasons from both the unclean and clean sec
tion. The unclean section comprised the sta
tions for bleeding, dehiding or scalding, and 
evisceration of abdomen and thorax. The 
clean section included the stations for decapi-
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Table 1. Occurrence of Lzsterza species m the cattle section in an abattoir m Bosnia and Hercegovma. 

Type of Number of 
swabs I samples swabs I samples 

Unclean sectzon. 
Eqmpment 41 
Work surfaces 37 
Workers' hands 32 
Surfaces of carcasses 30 
Dnp water samples 12 

Total 152 

Clean sectzon. 
Eqmpment 38 
Workers' hands 7 
Surfaces of carcasses 40 

Total 85 

Grand total 237 

tation and washing of heads, splitting and 
washing carcasses. 
Meat (Musculus gluteobiceps and M. gracilis), 
each of 500 g, and lymph nodes (Lnn. mandi
bularis, Lnn. hepatici, Lnn. intestinales, and 
Lnn. mammarii or Lnn. inguinalis) sur
rounded by fat tissue, were sampled from car
casses of 20 cattle and 50 pigs in the clean sec
tion 30 min after slaughtering (Table 3). The 
samples were aseptically removed and put 
into sterile stomacher bags that were then 
sealed. Cotton swabs moistened with primary 
enrichment broth (LEBl' McClain & Lee 
1987, 1988) were used for swabbing surfaces 
(4 x 5 cm2) of meat, work surfaces (tables, 
shelves and floor). Each swab was then put 
into a tube containing 10 ml LEB1. Drip water 
from the washed carcasses was collected and 
25 ml was transferred to a 100 ml screw cap 
bottle containing 25 ml of LEB1 (Tables 1 & 
2). All samples were transferred to the labor
atory under refrigeration ( +4°C) and exam
ined the same day. Isolation and identification 
of Listeria spp. were done according to 
McClain & Lee (1987, 1988). From the meat 
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Number ( % ) of pos1hve swabs 
L monocytogenes Other Listeria spp 

2 (5) 4 (10) 
3 (8) 7 (19) 
3 (9) 5 (16) 
2 (7) 5 (17) 
0 (0) 3 (25) 

10 (7) 24 (16) 

0 (0) 2 (5) 
1 (14) 0 (0) 
1 (2) 2 (5) 

2 (2) 4 (5) 

12 (5) 28 (12) 

and lymph node samples respectively, 25 g 
were cut out and macerated in a stomacher to
gether with 225 ml LEB1. The macerates, the 
swab samples and the water samples were in
cubated at 30°C for 24h. Then 0.1 ml LEB1 

was transferred to 10 ml secondary enrich
ment broth (LEB2, McClain & Lee 1987, 
1988) and incubated at 30°C for 24h. From 
these LEB2, 0.1 ml was directly streaked onto 
LPM (Lithium chlorid-phenylethanol moxa
lactam) agar plates, and additionally 0.1 ml 
was streaked after treatment with 0.25% 
KOH solution. The LPM agar plates were in
cubated at 30°C for 24h. 
Five presumptive Listeria colonies were 
picked from each "positive" plate and 
streaked onto sheep blood agar for control of 
purity and hemolytic activity. The strains were 
tested for Gram reaction, catalase production 
and motility. For identification of species the 
following tests were used: CAMP (Christie, 
Atkins, Munch-Petersen), MR (Methyl Red), 
VP (Voges-Proskauer ), hydrolysis of urea and 
esculin, nitrate reduction and acid from rham
nose, mannitol, xylose, maltose and glucose. 
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Table 2. Occurrence of Listeria species m the pig sect10n in an abattorr m Bosma and Hercegovma. 

Type of Number of 
swabs I samples swabs I samples 

Unclean section. 
Eqwpment 35 
Work surfaces 8 
Workers' hands 20 
Surface of carcasses 28 
Dnp water samples 12 

Total 103 

Clean section: 
Eqwpment 25 
Workers' hands 10 
Surface of carcasses 22 

Total 57 

Grand total 160 

Results and discussion 
In the present study, L. monocytogenes was 
isolated from 31 (6%) of the samples (meat, 
lymph nodes, process water and swabs) and 
other Listeria spp. from 65 (13%) (Tables 1, 2, 
3). There were no cases where both L. mono
cytogenes and "other Listeria spp." were iso
lated from the same sample. Thus "other Lis
teria spp." did not indicate the presence of L. 
monocytogenes. 
L. monocytogenes was isolated from 10% of 
the beef and 8% of the pig meat samples, 
while other Listeria spp. were isolated from 
10% in both cases (Table 3). Reports of the in
cidence of Listeria spp. in meat sampled in 
meat plants are rare. However, in a paper 
from New Zealand, L. monocytogenes was 
reported to be present in 20% of 25 beef 
boneless cuts in a meat plant and in 68% of 25 
pork cuts in retail display meats (Lowry & 
Tiong 1988). In a Swiss investigation, L. 
monocytogenes was isolated from 17% of 18 
raw beef samples, and from 13 % of 31 raw 
pork meat samples (Breer & Breer 1988). 
However, it is not clear whether these samples 

Number ( % ) of positive swabs 

L monocytogenes Other Listeria spp 

1 (3) 5 (14) 
1 (12) 1 (12) 
3 (15) 4 (20) 
3 (11) 8 (29) 
1 (8) 1 (8) 

9 (9) 19 (18) 

1 (4) 2 (8) 
1 (10) 2 (20) 
1 (4) 4 (18) 

3 (5) 8 (14) 

12 (7) 27 (17) 

were collected at the meat plant or at retail 
outlets. 
In the present study, L. monocytogenes was 
isolated from 5% and other Listeria spp. from 
14 % of the investigated porcine lymph nodes, 
but not from the bovine lymph nodes. In an 
investigation from Togo, Africa, hemolytic 
Listerza bacteria were isolated from 2% of 104 
and 1 % of 118 intestinal lymph nodes from 
apparently healthy slaughter pigs and cattle, 
respectively (Hahne et al. 1975). As lymph 
nodes are included in the processing of meat 
they may be a source of Listeria (Johnson et 
al. 1990). L. monocytogenes was isolated from 
0-8% and other Listeria spp. from 0-19% of 
environmental samples (work surfaces and 
equipment) from the cattle section (Table 1). 
In the New Zealand investigation, L. monocy
togenes was present in 6 (30%) and other Lis
teria spp. in 3 (15%) environmental samples 
(work surfaces and knives) at a beef plant 
(Lowry & Tiong 1988). 
The highest percentage of Listeria positive 
samples was found during the winter (Table 
4). According to Seeliger (1969) and Arm-
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Table 3 Listeria mc1dence in samples of meat and lymph nodes man abattoir in Bosnia and Hercegovina. 

Type of No.of samples I 
samples No.of carcasses 

Beef· 
Meat 20/20 
Lymph nodes 8/8 

Total 28/20 

Pig: 
Meat 50150 
Lymph nodes 21/21 

Total 71/50 

Grand total 99 /70 

strong (1991), listeriosis in animals is most 
common in winter. 
The abattoir investigated has an outdated 
slaughtering technique, e.g. dehiding of the 
bovine in the horizontal position by hand, and 
this may contribute to the spread of L. mono
cytogenes. Technical mistakes, e.g. perfora
tion of udders or abdominal organs, are other 
sources of contamination. Therefore, it is in
dispensable that oversights are reduced, par
ticularly at the dehiding, scalding and eviscer
ation stations. Good hygienic practice is very 
important to reduce contamination risks. To 
avoid cross-contamination, knives and other 
instruments should be disinfected regularly. 
Strict separation of personnel working in the 
unclean section from those in the clean sec
tion, and the avoidance of contacts between 
fixed installations and carcasses, are other 
points of great importance. 
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Sammanfattning 
Forekomsten av Listeria species i ett slakten for not
kreatur och svzn i Bosmen och Hercegovzna 

Totalt 496 prover, bestaende av kott, lymfknutor, 
processvatten och svabbprover fran ohka platser pa 
slaktenet, analyserades pa forekomst av Listeria 
spp L monocytogenes 1Solerades fran 31 (6%) och 
andra Listeria spp fran 65 (13%) av proverna. L. 
monocytogenes 1solerades fran 2 av 10 prover fran 
notkott, 4 av 50 prover fran svmkott och en av 21 
svmlymfknutor. Inga Listena-baktener pavisades 1 
notlymfknutor. Hogsta andelen Listena-bakterier 
1solerades fran de orena avdelnmgarna. Hogst fre
kvens noterades under vmtermanaderna. 
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