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Summary

A total of 65 identified isolates of coliform bacteria Salmonella, including Campylobacter
and Staphylococcus isolated from different control points of a poultry slaughterhouse in
Ankara, Turkey were characterized by morphological, biochemical and physiological tests
including API 10 S system, and by plasmid profiles on agarose gel electrophoresis and
whole-cell protein patterns on SDS-PAGE. Plasmids were detected in 53.8 % of the iso-
lates. The molecular mass of the plasmids was within the range from 0.66 to 12.66 mDa.
Electrophoretic banding patterns showed that whole cell protein profiles differed in sev-
eral protein bands in Salmonella, Campylobacter and Staphylococcus species, but the differ-
ences were insufficient for reliable differentiation of bacteria species by SDS-PAGE method.
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Introduction

Food-borne illnesses (infections) resulting from bac-
terial contamination of poultry meat continue to be a
health concern for the public at large. Most of the bacte-
rial contaminants are non-pathogenic and associated
with meat spoilage. However, poultry meat can become
contaminated with a variety of food-borne pathogens,
including Salmonella serotypes, Campylobacter spp. (espe-
cially C. jejuni), Staphylococcus aureus, Listeria monocyto-
genes, Clostridium perfringens, Yersinia enterocolitica, Aero-
monas spp. and Streptococcus spp. (1–3). Because of the
potential importance of poultry as a vehicle for certain
pathogens such as Salmonella and Campylobacter, specific
tests for pathogens as well as indicator bacteria such as
E. coli are likely to be important components of quality
assessment (4). The identification of pathogens and indi-
cator bacteria isolated from poultry is commonly em-

ployed in quality and hygienic control. In microbiologi-
cal analysis associated with epidemiological investiga-
tion of outbreaks, it is often necessary to obtain a more
detailed identification and characterization of the organ-
isms involved than can be provided by conventional
methods such as plasmid analysis and whole cell pro-
tein analysis. SDS-PAGE, usually combined with den-
drograms derived from the numerical analysis of the
whole-cell protein patterns of the strains, has been used
extensively to study the differences among bacterial ge-
nera, species and strains (5). Plasmid analysis has also
proved a useful method for differentiating isolates (6).
The purpose of this study was to investigate the protein
patterns and plasmid profiles to allow characterization
and differentiation of the identified bacterial isolates of
poultry.
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Materials and Methods

Bacterial isolates

A total of 65 identified isolates of the coliform bacte-
ria including E. coli, Salmonella, Staphylococcus and Cam-
pylobacter isolated from different control points of a po-
ultry slaughterhouse in Ankara were used in this study.
The isolates were examined and identified in a previous
project study of the Scientific and Technical Research
Council of Turkey in 2001 at two different intervals (7).
The control points in the project study were: 1. entering
of water chilling (whole carcass), 2. chilling water, 3.
exit of water chilling (whole carcass), 4. carcass box in
air chilling (swab), 5. carcass on the ground of air chill-
ing (swab), 6. exit of air chilling (whole carcass), 7. wing
piece, 8. breast piece, 9. back piece, 10. thigh piece, 11.
carcass box in processing area, 12. ground between wa-
ter chilling and air chilling, 13. personnel hand (swab),
14. breast piece before packaging, 15. packed breast
piece, 16. crop piece before packaging, 17. packed crop
piece, 18. cutting board (swab), 19. whole breast before
packaging, 20. plant process water, and 21. whole packed
carcass. A study code number was given for each iso-
late. The first digit of the code number of the isolates in-
dicates the control point (Table 1). Isolation of coliform
bacteria was carried out according to the method using
EMB agar as isolation medium (4). Salmonella, Staphylo-
coccus and Campylobacter were isolated using BGPR (bril-
liant green phenol red) agar, BPA (Baird-Parker) agar
and CCDA (Campylobacter blood-free selective) agar base
(Modified CCDA-Preston), respectively (4,8–10).

Reference strains

The strains of E. coli ATCC 35218, Enterobacter aero-
genes ATCC 13048, Klebsiella pneumoniae ATCC 13883, Sal-
monella enteriditis ATCC 13076, Campylobacter jejuni ATCC
33291 and Staphylococcus aureus ATCC 29213 were used
as references in this study.

Plasmid DNA analysis

Plasmid DNA of Gram-positive isolates (staphylo-
cocci) was prepared according to the method by Ander-
son and McKay (11), whereas plasmid DNA of Gram-
-negative isolates was prepared according to the method
by Maniatis et al. (12) and Anderson and McKay (11).
Plasmids were electrophoresed for 4 h at 100 V on a 0.8
% agarose gel in TAE buffer and the gel was photo-
graphed under UV illumination using Polaroid film
Sigma 667. The approximate molecular masses were de-
termined using plasmids of known size as standards
(Lambda-pUC mix Marker 4).

Total protein analysis

Total protein samples were extracted as described
by Bushuk et al. (13). Total protein analysis was carried
out by using sodium dodecylsulfate polyacrylamide gel
electrophoresis (SDS-PAGE) by the method described by
Laemli (14). Each run included marker proteins of known
molecular masses (Bio-Rad). The gels were stained over-
night with Coomassie Brillant Blue G-250 according to
Bushuk et al. (13) and Demiralp et al. (15).

Cluster analysis

Different fragments on the gel were numbered se-
quentially and the presence or absence of fragments in
each sample was scored (present 1, absent 0) for com-
parison with each other. Cluster analysis of whole cell
proteins was performed according to the genetic dis-
tance method of Nei (16).
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Table 1. Plasmid numbers and sizes of the poultry isolates

Code numbers
of the isolates

Numbers of
the isolates

with plasmid/
total numbers
of the isolates

Mr(plasmid profile)/mDa

E. coli

E.3.1.2
E.2.1
E.14.1
E.10.5
E.17.1
E.21.1
E.5.2.1
E.3.1.1
E.5.2.2
E.10.2
E.3.1.3
E.10.4

12/20
12.66 3.66 1.93 1.2 0.9
12.66 1.2 0.93
12.66 3.66 1.2 0.73
12.66 2.8 1.2
12.66 2.13 1.2
12.66 6.66 2.8 2.13 1.2 0.6
12.66 4 0.93
12.66 3.66 1.93 1.33 0.9
12.66 3.66 0.93
12.66 5.13 3.33 0.93
12.66
12.66 1.5

Campylobacter spp.

C.9.2.1
C.18.1
C.8.12
C.10.2.1
C.15.1.1
C.14.1.2
C.17.1.1
C.1.1
C.9.1.2
C.21.1.2
C.1.1.1
C.10.1.2

12/16
12.66 2.3 0.8
12.66 1
12.66 0.8
12.66
12.66
12.66
12.66
12.66
12.66
12.66
12.66
12.66

E. cloacae

E.11.1
E.11.2
E.7.1

3/5
12.66
12.66
12.66 0.93

C. braakii

E.7.2
E.7.3
E.16.1

3/4
12.66 1.5
12.66 3.66 2.13 1.5 1.2 0.9
12.66 2.8

Staphylococcus spp.

Se.15.1
Se.21.2

2/6
12.66
12.66 3.66 1.5

S. aureus

Sa.9.2

1/9

12.66 4.66 2.8 2.13

C. farmeri

E.10.3

1/1

12.66 3.66 0.93

Salmonella

S.21.3

1/2

12.66



Results

The isolates were identified as: Escherichia coli (20
isolates; 30.76 %), Enterobacter cloacae (5 isolates; 7.69 %),
Klebsiella pneumoniae (2 isolates; 3.07 %), Citrobacter bra-
akii (4 isolates; 6.15 %), Citrobacter farmeri (1 isolate; 1.53
%), Salmonella spp. (2 isolates; 3.07 %), Campylobacter spp.
(16 isolates; 24.61 %), Staphylococcus aureus (9 isolates;
13.84 %) and Staphylococcus epidermis (6 isolates; 9.23 %).
The isolates of coliform bacteria and Salmonella were
identified by using the API 10 S system (bioMérieux Sa)
on the basis of twelve biochemical tests, which were
ONPG, fermentations/oxidations of glucose and arabi-
nose, lysine and ornithine decarboxylase, citrate utiliza-
tion, H2S, indole and NO2 production, urease, trypto-
phane deaminase and cytochrome oxidase. API 10 S test
kit is recommended by the commercial producer firm
(API 10 S bioMérieux catalogue) for the identification of
Enterobacteriaceae and other non-fastidious Gram-nega-
tive rods. It is indicated that some identifications may
be extended by the use of API 20 E strip which provides
10 additional tests compared to API 10 S strip. The iso-
lates of Staphylococcus and Campylobacter were identified
by the conventional morphological (Gram reaction and
microscopic morphology) and some biochemical tests
including catalase, coagulase and thermostable DNase
for Staphylococcus; and motility test by hanging drop
method, H2S production test in TSI agar, catalase, indole
formation and oxidase for Campylobacter (4,9–11).

Plasmid profiles of the strains isolated from the
poultry slaughterhouse are detailed in Table 1. Plasmid
profiling demonstrated that 35 of the 65 isolates (over 53
%) contained plasmids. There was variation in the plas-
mid size observed, with 19 different molecular masses

identified. Most of the isolates showed multiple plasmid
bands with sizes ranging from 0.66 to 12.66 mDa. The
most common plasmid of 12.66 mDa was detected in all
strains isolated. The isolates of K. pneumoniae were plas-
mid-free.

SDS-PAGE of whole-cell protein extracts of E. coli
strains (18 isolates and the reference strain) produced
patterns containing 25 to 34 discrete bands with molecu-
lar masses of 65–200 kDa. The whole-cell protein pat-
terns of the E. coli isolates are fairly homogeneous with
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E. coli ATCC 35218

E.2.1

E.21.1

E.3.1.3

E.3.1.1

E.3.1.2

E.5.2.1

E.5.2.2

E.2.2

E.5.1

E.7.4

E.5.3

E.10.2

E.10.5

E.10.4

E.14.1

E.17.1

E.6.2.

E.8.1

Fig. 1. Dendrogram of the Escherichia coli isolates and the refer-
ence strain

Table 2. Fraction of genetic distances of Escherichia coli isolates in %
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**
E.21.1 26 **
E.2.2 23 23 **
E.3.1.1 36 17 20 **
E.3.1.2 36 17 20 00 **
E.3.1.3 39 20 23 02 02 **
E.5.1 26 15 12 17 17 15 **
E.5.2.1 29 17 26 09 09 12 23 **
E.5.2.2 29 17 26 09 09 12 23 00 **
E. coli ATCC 35218 42 50 39 32 32 36 50 32 32 **
E.5.3 46 46 29 36 36 39 39 42 42 50 **
E.6.2 54 46 42 23 23 20 32 29 29 42 15 **
E.7.4 42 36 39 39 39 36 29 32 32 71 23 23 **
E.8.1 39 32 29 23 23 20 20 29 29 58 20 09 23 **
E.10.2 32 46 29 36 36 39 39 29 29 50 09 20 29 20 **
E.10.4 26 32 23 29 29 32 20 29 29 58 20 26 29 15 15 **
E.10.5 36 42 26 32 32 36 29 32 32 54 12 23 26 23 07 07 **
E.14.1 39 39 17 23 23 26 26 29 29 50 15 20 23 15 15 09 07 **
E.17.1 42 36 15 26 26 29 23 32 32 54 12 23 20 17 17 12 09 02 **



some variability, primarily localized in the low molecu-
lar mass region (estimated molecular mass, ~31–66 kDa).
However, the reference strain of E. coli has a slightly dif-
ferent pattern. A dendrogram of the protein profiles re-
vealed two distinct clusters (Fig. 1). The first cluster con-
tained the reference strain (E. coli ATTC 35218) only.
The second cluster divided into two subclusters, one of
which was more heterogeneous with 9 isolates.

Certain E. coli isolate pairs isolated from the same
control point of the poultry slaughterhouse, such as E.3.1.1
with E.3.1.2 and E.5.1.2 with E.5.2.2, were included in
the same cluster with the 0 % genetic distance (Table 2).
However, some isolate pairs which were isolated from
the same control point, such as E.2.1 with E.2.2, E.5.2.1
with E.21.1, and E.5.2.2 with E.5.3, had slightly different
characteristics because there is greater genetic distance
between each isolate pair. The results indicate the spread
of genetically identical and non-identical strains of a spe-
cies in the poultry plant.

SDS-PAGE protein profiles of the Enterobacteriaceae
isolates were quite similar except of the E. coli strains.
There are two electrophoretic clusters in the dendrogram
related to the protein profiles of the strains (Fig. 2). The
E. coli strains and the reference strain formed a clearly
distinct group in Enterobacteriaceae strains. The strains
of Enterobacter, Klebsiella, Citrobacter and Salmonella iso-
lates and the reference strains grouped within a separate
cluster. This cluster divided into two subclusters. The ref-
erence Enterobacter strain alone formed the first subclus-
ter. There were two distinct groups in the second sub-
cluster: Enterobacter/Citrobacter and Klebsiella/Salmonella.
The strains of Enterobacter were well separated from the

strains of Citrobacter. The protein profiles of three Citro-
bacter braakii strains were quite different from C. farmeri
strain. A strain of C. farmeri (E.10.3), having genetic dis-
tance between 22–53 % from other strains tested (Table
3), was placed in a group of its own due to its slightly
different pattern from the other C. braakii strains. In the
Klebsiella/Salmonella group, one isolate of Salmonella (Sal-
monella 1.1) grouped in a cluster with three isolates of
Klebsiella. The other two Salmonella strains (one being the
reference) were included in a separate subgroup.
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Enterobacter ATCC 13048

E. cloacae E.1.1
E. cloacae E.7.1
E. cloacae E.9.1
E. cloacae E.11.1
E. cloacae E.11.2
C. farmeri E.10.3
C. braakii E.13.1
C. braakii E.16.1

C. braakii E.7.3
C. braakii E.7.2
S. arizonae S.1.1
K. pneumoniae ATCC 13883
K. pneumoniae E.3.2
K. pneumoniae E.4.1
S. enteriditis ATCC 13076
Salmonella spp. S.21.3

E. coli ATCC 35218
E. coli E.10.1

Fig. 2. Dendrogram of the Enterobacteriaceae and the reference
strains

Table 3. Fraction of genetic distances of Enterobacteriaceae and the reference strains in %
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Enterobacter ATCC 13048 **
E.1.1 38 **
E.7.1 38 00 **
E.9.1 45 05 05 **
E.11.1 49 19 19 13 **
E.11.2 49 13 13 08 05 **
Klebsiella ATCC 13883 38 42 42 35 45 38 **
E.3.2 28 25 25 19 28 22 19 **
E.4.1 38 35 35 28 38 31 16 08 **
C. braakii E.7.2 38 35 35 28 31 25 42 25 35 **
C. braakii E.7.3 53 42 42 35 38 31 42 31 35 10 **
C. braakii E.13.1 38 42 42 35 38 31 28 25 28 22 10 **
C. braakii E.16.1 38 35 35 28 31 25 28 25 28 10 10 10 **
C. farmeri E.10.3 38 42 42 49 53 45 49 38 42 35 22 22 22 **
S. enteriditis ATCC 13076 77 38 38 31 42 35 38 35 31 38 38 45 38 53 **
Salmonella spp. 21.3 77 45 45 38 49 42 38 35 31 45 45 53 45 53 05 **
S. arizonae 1.1 45 49 49 49 53 53 28 31 28 49 49 42 42 58 38 45 **
E. coli ATCC 35218 58 62 62 72 67 67 62 77 82 94 94 82 82 53 77 67 82 **
E.10.1 58 38 38 45 49 42 45 42 45 45 45 45 45 45 42 49 45 35 **



The Campylobacter isolates divided into two main
clusters according to whole-cell protein patterns (Fig. 3).
The first group contained four Campylobacter isolates and
the reference Campylobacter jejuni strain. The whole-cell
protein patterns of the isolates in this cluster were fairly
similar, except for isolates C.7.1.1, C.8.1.2, C.9.2.1, C.18.1
and the reference strain having the genetic distance be-
tween 30–91 % from the rest of the isolates (Table 4).
The majority of the Campylobacter isolates are in the sec-
ond cluster. The protein profiles of this group were het-
erogeneous with two subclusters apparent.

The whole-cell protein patterns of the Staphylococcus
isolates are fairly homogeneous with some variability,
primarily localized in the high molecular mass region.
The staphylococci isolates divided into two clusters based
on their whole-cell protein patterns (Fig. 4). The first clus-
ter contained only Staphylococcus aureus isolate Sa.5.1.
The second cluster, including the remaining staphylo-
cocci isolates and the reference S. aureus strain, divided
into two subclusters. The isolates identified as S. aureus,
as well as the reference S. aureus strain, and two isolates
of Staphylococcus spp. were in the first subcluster. Two
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Table. 4. Fraction of genetic distances of Campylobacter isolates in %

Pop ID
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C. jejuni ATCC 33291 **

C.9.1 38 **

C.1.1 44 04 **

C.21.2 54 10 06 **

C.10.2.1 47 15 10 12 **

C.14.1.2 51 17 12 10 02 **

C.10.1.2 47 18 10 12 00 02 **

C.4.1.1 54 15 10 12 04 06 04 **

C.9.2.1 44 51 51 61 54 57 54 47 **

C.18.1 41 47 47 57 51 54 51 44 06 **

C.17.1.1 54 30 30 32 38 35 38 32 41 51 **

C.15.1.1 57 22 17 19 15 17 15 10 51 54 19 **

C.12.1.2 69 41 41 38 51 47 51 44 41 44 32 47 **

C.3.1.1 57 27 32 41 47 51 47 41 57 61 30 27 54 **

C.7.1.1 61 54 47 51 65 69 65 57 47 44 65 54 51 41 **

C.1.1.1 61 24 24 32 22 24 22 17 47 38 44 30 57 24 51 **

C.8.1.2 65 73 65 77 61 65 61 69 32 30 77 91 54 82 61 54 **

Fig 3. Dendrogram of the Campylobacter isolates and the reference
strain

Sa.5.1

Se.15.1

S. aureus ATCC 29213

Se.21.5

Sa.18.2

Sa.15.3

Sa.6.1
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Sa.11.1

Sa.18.3

Sa.14.1

Sa.9.2

Sa.9.1

Se.1.2

Se.21.2

Se.19.1

Fig 4. Dendrogram of the Staphylococcus isolates and the refer-
ence strain
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Table 5. Fraction of genetic distances of Staphylococcus isolates in %

Pop ID
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S. aureus ATCC 29213 **

Se.21.5 00 **

Se.21.2 34 34 **

Se.19.1 26 26 19 **

Se.15.1 19 19 43 34 **

Se.1.2 53 53 43 19 43 **

Se.15.3 19 19 43 19 43 26 **

Se.18.3 19 19 43 19 43 26 26 **

Se.18.2 34 34 43 19 26 26 26 43 **

Sa.14.1 19 19 43 19 43 26 26 00 43 **

Sa.11.2 19 19 43 19 43 43 12 26 12 26 **

Sa.11.1 19 19 43 19 43 43 12 26 12 26 00 **

Sa.9.2 34 34 43 19 63 26 26 12 26 12 12 12 **

Sa.9.1 34 34 43 19 63 26 26 12 26 12 12 12 00 **

Sa.6.1 19 19 43 19 43 43 12 26 12 26 00 00 12 12 **

Sa.5.1 43 43 04 88 53 04 53 75 04 75 75 75 04 04 75 **

Table 6. Fraction of genetic distances of Enterobacteriaceae, Campylobacter, Staphylococus isolates and reference strains in %

Pop ID

E
.

co
li

A
T

C
C

35
21

8

E
.2

.1

E
.1

0.
5

E
n

te
ro

ba
ct

er
A

T
C

C
13

04
8

E
.9

.1

E
.1

1.
1

K
le

bs
ie

ll
a

A
T

C
C

13
88

3

E
.3

.2

E
.4

.1

E
.1

6.
1

E
.1

0.
3

S
.

en
te

ri
di

ti
s

A
T

C
C

13
07

6

Sa
.2

1.
3

S
.

ar
iz

on
ae

1.
1

C
.

je
ju

n
i

A
T

C
C

33
29

1

C
.3

.1
.1

C
.1

.1

Se
.2

1.
5

Sa
.1

5.
3

E. coli ATCC 35218 **

E.2.1 08 **

E.10.5 05 08 **

Enterobacter ATCC 13048 21 18 14 **

E.9.1 36 32 36 18 **

E.11.1 32 28 32 14 02 **

Klebsiella ATCC 13883 32 28 32 21 14 18 **

E.3.2 36 32 36 25 11 14 02 **

E.4.1 44 40 44 32 18 21 14 11 **

E.16.1 44 40 44 32 18 21 14 11 00 **

E.10.3 40 36 40 28 21 25 11 08 14 14 **

S. enteriditis ATCC 13076 53 49 53 40 32 36 21 18 25 25 08 **

Sa.21.3 53 49 53 40 25 28 21 18 18 18 14 05 **

S. arizonae 1.1 58 53 58 44 36 40 25 21 28 28 18 21 21 **

C. jejuni ATCC 33291 49 53 58 44 36 40 32 28 36 36 32 44 44 40 **

C.3.1.1 53 58 63 49 40 44 36 32 40 40 36 40 40 36 14 **

C.1.1 53 58 63 49 40 44 36 32 40 40 36 40 40 36 14 00 **

Se.21.5 44 49 53 40 32 36 28 25 32 32 28 32 32 28 08 05 05 **

Sa.15.3 53 58 63 49 40 44 36 32 40 40 36 40 40 36 14 11 11 05 **



Staphylococcus spp. isolates were closer to the reference
S. aureus strain than other isolates of S. aureus in the
same subcluster, and especially isolate number Se.21.5
shows no differences with the reference strain (genetic
distance 0 %) (Table 5). The second subcluster contained
three isolates of Staphylococcus spp. only.

Whole cell proteins of different genera were electro-
phoresed in the same gel (Fig. 5). The results indicated
that although most of the isolates and reference strains
grouped separately in the dendrogram (Fig. 6), the ge-
netic differences (Table 6) of the isolates were not dis-

tinctly different from those of the other members of other
bacterial groups studied.

Discussion

The isolates were characterized by their plasmid pro-
files. However, plasmid profiles do not reveal stable ge-
netic differences among the strains. In fact, plasmid pro-
file tests of the isolates are generally a useful tool for ob-
taining knowledge about resistance of the isolates to an
antimicrobial substance and transfer of a plasmid among
closely related isolates from different sources. Plasmid
profiling is one of several useful methods for determin-
ing the relatedness or unrelatedness of bacterial strains
that contain plasmid DNA. Thus, it should be used in
combination with, but not in isolation from, other epide-
miological methods.

This result underlines the importance of the protein
pattern of the bacterial strains in determining their clus-
tering. The protein pattern revealed a significant hetero-
geneity among strains of the same species such as E.
coli. All the results of this study clearly show high dis-
criminatory potential of the protein profile analysis in
differentiating the bacterial strains isolated from a poul-
try plant on the isolate level. Strains of the same species
with similar or different protein patterns, or plasmid
profiles, could be isolated from the same control points
in the poultry slaughterhouse. This situation indicates
the importance of preventing the spread of pathogens in
poultry processing and controlling microbial contamina-
tion in poultry plants. Methods of controlling pathogens
continue to gain recognition as a serious research prior-
ity for many regulatory agencies (2). Two overall strate-
gies are used by poultry processors to control pathogens
in plants: good manufacturing practices (GMPs) and
hazard analysis critical control points (HACCP). Differ-
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Fig. 5. SDS-PAGE protein profiles of Enterobacteriaceae, Campylobacter, Staphylococcus isolates and the reference strains. Lanes: a. E. coli
ATCC 35218, b. E. coli E.2.1, c. E. coli E.10.5, d. Enterobacter ATCC 13048, e. E. cloacae E.9.1, f. E. cloacae E.11.1, g. Klebsiella ATCC 13883, h.
K. pneumoniae E.3.2, i. K. pneumoniae E.4.1, j. Citrobacter braakii E.16.1, k. C. farmeri E.10.3, l. Salmonella enteriditis ATCC 13076, m. Salmo-
nella spp. S.21.3, n. S. arizonae S.1.1, o. Campylobacter jejuni ATCC 33291, p. C. jejuni C.3.1.1, r. C. jejuni C.1.1, s. Staphylococcus spp. Se.21.5,
t. Staphylococcus spp. Sa.15.3, u. molecular mass standards (kDa), 116 (b-galactosidase), 66 (bovine serum albumin), 45 (ovalbumin), 35
(lactate dehydrogenase), 25 (restriction endonuclease Bsp981), 18 (b-lactoglobulin), 14 (lysozyme)

Enterobacter ATCC 13048

Klebsiella ATCC 13883

C. jejuni ATCC 33291

E. cloacae E.9.1

E. cloacae E.11.1

S. aureus Sa.15.3

C. farmeri E.10.3

C. braakii E.16.1

S. arizonae S.1.1

Staphylococcus spp. Se.21.5

K. pneumoniae E.3.2

S. enteriditis ATCC 13076

Salmonella spp. S.21.3

E. coli ATCC 35218

E. coli E.2.1

E. coli E.10.5

K. pneumoniae E.4.1

Campylobacter spp. C.3.1.1

Campylobacter spp. C.1.1

Fig. 6. Dendrogram of the Enterobacteriaceae, Campylobacter and
Staphylococcus



entiating among different strains of the same species is a
critical part of any epidemiological study, allowing us to
detect outbreaks at all levels from local to global. Food-
-borne pathogens cause significant health problems in
the population, as well as economic problems, loss in
human productivity, medical expenses, and increased
animal production costs. Conventional identification
methods still have an important role to play in routine
microbiological testing. However, it is believed that the
use of molecular tests for differentiation of bacteria is a
useful approach for establishing control strategies in
plants and controlling bacterial outbreaks.
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Sastav proteina i profil plazmida u bakterijskih sojeva izoliranih

u klaonici peradi u Ankari (Turska)

Sa`etak

S raznih kontrolnih mjesta u klaonici peradi u Ankari izolirano je i identificirano 65
izolata koliformnih bakterija, Salmonella, Campylobacter i Staphylococcus. Izolati su okarakte-
rizirani morfolo{kim, biokemijskim i fiziolo{kim testovima, uklju~uju}i API 10 S sustav, te
profilom plazmida dobivenim elektroforezom na agaroznom gelu i odre|ivanjem ukupnih
stani~nih proteina na SDS-PAGE. Plazmidi su otkriveni u 53,8 % izolata. Relativna mole-
kularna masa plazmida iznosila je od 0,66 do 12,66 mDa. Prema rasporedu elektroforet-
skih vrpca vidi se da se proteini cijelih stanica razlikuju u rodovima Salmonella, Campy-
lobacter i Staphylococcus, ali su razlike nedovoljne da bi se pouzdano utvrdile vrste bakterija
primjenom samo SDS-PAGE metode.

262 L. AÇIK et al.: Bacterial Strains Isolated from Poultry Slaughterhouse, Food Technol. Biotechnol. 43 (3) 255–262 (2005)


