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test). Campylobacter concentration was significantly 
lower at defeathering than at evisceration, washing 
and chilling, and significantly lower also at washing 
than at chilling stages (p  <  0.0001; Nemenyi test). 
Figure 4 shows mean and median contamination 
levels found in skin samples of the same animal 
along the slaughtering chain.

PFGE
PFGE analysis with SmaI restriction enzyme of 
367 C.  jejuni isolates in caeca and in the phases 
of the slaughter process resulted in a total of 
103 pulsotypes (with 100% similarity). PFGE types of 
C. jejuni strains isolated at the various stages of the 
slaughter process vary from 1 to 6 pulsotypes per 
cycle. Three PFGE types (31, 35 and 75) were always 
present in different product of all batches and farms, 
while six PFGE types (41, 53, 75, 82, 85 and 86) were 
present in all slaughtering stages (Table IV). For 
each slaughter batch, up to four different C.  jejuni 
pulsotypes were found at slaughterhouse. 

Cluster analysis of 273 C.  coli isolates showed 
70  distinct pulsotypes (with 100% similarity) with 
none of the PFGE types overlapping between the 
two farms. In particular, PFGE types of C. coli strains 
isolated at the different stages of the slaughter line 

(p < 0.05; Kruskal Wallis test) was detected in spring 
for C.  jejuni [Mean: 4.30 Log (CFU)/g; SD: 0.77]. 
Significant differences between contamination levels 
of C. coli and C. jejuni along the slaughtering stages 
were found only for caeca samples with higher level 
of C. jejuni (p < 0.05; Fisher F‑test). 

As regards Campylobacter concentration in the same 
animal during the slaughtering chain, Campylobacter 
concentration was found significantly different 
among each sampling point (p < 0.0001; Friedman 
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Figure 4. Contamination levels of skin samples taken at slaughterhouse 
from the same animal.

Table IV. PFGE pulsotypes of C. jejuni strains isolated at different stages of the slaughter process and at farm and sampling season.

Major pulsotypes
(100% similarity)

Isolates
(No.) Source Farm Sampling season

26 4 Washing, Evisceration B Autumn 
29 14 Defeathering, Evisceration, Washing, Chilling B Autumn
30 6 Evisceration, Washing, Chilling B Autumn

31 15
Defeathering, Evisceration, Washing, Chilling B Autumn

Washing C Spring

35 14
Chilling B Autumn 

Washing C Winter
Slaughtering bleeding, Evisceration, Washing C Spring 

41 10 Slaughtering bleeding, Washing, Chilling B Summer
43 4 Slaughtering bleeding, Evisceration C Spring
53 25 Slaughtering bleeding, Evisceration, Chilling A Spring
68 10 Slaughtering bleeding, Evisceration, Washing, Caeca A Winter
72 2 Slaughtering bleeding, Evisceration B Summer

75 24
Defeathering A Summer

Slaughtering bleeding, Evisceration, Washing A Winter
Slaughtering bleeding, Evisceration, Washing, Chilling B Summer

77 2 Chilling, Defeathering A Summer
82 16 Slaughtering bleeding, Evisceration, Washing, Chilling B Summer
85 10 Slaughtering bleeding, Defeathering, Evisceration, Washing Chilling C Winter
86 32 Slaughtering bleeding, Defeathering, Chilling C Winter
87 10 Defeathering, Evisceration C Winter
93 2 Slaughtering bleeding, Defeathering A Summer

103 9 Slaughtering bleeding, Defeathering B Autumn




