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Abstract : The purpose of this study was to investigate the antibiotic resistance pattern of E. coli and
Salmonella spp. isolated from chicken feces. One hundred and forty-seven E. coli isolates showed resistance
to tetracycline (95.2%), erythromycin (89.2%), ampicillin (70.1%), streptomycin (59.2%), cephalothin (56.5%),
sulfamethoxazole/trimethoprim (53.7%), ciprofloxacin (57.1%), enrofloxacin (59.2%) and norfloxacin (57.1%).
The multiple resistance was seen in 144 isolates (97.9%) and the rate of five, six and seven drugs resistance
pattern were 20.4%, 18.4% and 16.3%, respectively. Also, the multiple resistance of E. coli to twelve drugs
were seen in 1 isolates (0.7%). Fourteen Salmonella spp. showed resistance to ampicillin (50.0%),
streptomycin (57.1%), erythromycin (64.3%) and tetracycline (57.1%) and the rate of two and three drugs
resistance pattern were 4 isolates (28.6%), respectively. The prevalence of resistant organisms in Korea
probably reflects lack of proper antibiotic policy resulting in prolonged and indiscriminate use of antimicrobial
agents.

Key words : antibiotic resistance, chicken feces, E. coli, Salmonella
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�� ���� �� ��� ���� ��� ����

�� ��� �� �� .� ������� �����

�� � ���� ������ �� ����� ��

� �� ���	 ����� �� [3, 4, 28]. �� ��

�� ��.���� methicillin resistance Staphylococcus

aureus(MRSA), vancomycin resistance Staphylococcus

aureus(VRSA), vancomycin resistance Enterococci(VRE),

Salmonella typhimurium DT104 �� �� ����	

�� “������”� ��
 ���� ���� ��

� ���� �� ��
� [6, 11, 13, 24]. ��� 
�

������ ���� ��� ��, �� � ��� �

���� �	 ��� ���� ���, ���� ��

�� ��� control program	 ���� ��� ���

� � ���� ��� �� �� ���� ���� �

��� ���, ��� �� �� ���� � ����

�� ����� conjugative plasmid� transposon ��

�� ��� ��� ���� �� [17, 32].

������(WHO)��� ��� ������ �

��� �� ��� ����� ����� ��� �

���� ���� ������� ����� ���

�� �� ����� ���� ���� ��. ���

� ��� 2003�� ���������� ��� ��������� ��� ��� �����.
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���� ��� ���� ����� �� ����

���� ��� ����� ���� ���, ���

����� ����� �� ����� ���� ��

� ��� ���� ����� ����� ��. ��

� ���� �� FDA��� 21�� ����� �	

� ��� ��� ��� ��� �� ��� �� 1996

��� ���� ��� ���� � � ��� ���

����� �� ���� �� [22]. ����� 2003

��� ��� ��� ������ ���� �
�

�, ��, ��, �� � ������ ��� ��� �

�� ���� ��� ����� ��� ���� �

�� ����� ���� ���, ��� ��� ��

��� ���� ���� �� � ��� � �� �

�� ��� ����� �� ���� ����� �

�� ��� � � �� ��� ����. 

� ��� ������������ ��� � ‘��

� ��� ����� ��’� ��� ��� � .�

�� �� ���� ��� ���(�) ��� �� 1�

� ��	�� ��, � ���� E. coli � Salmonella

spp.� �� ��� ���� ���� � �����

��� 	���. 

�� � ��

���� � ����

2003� 3��� 11��� ���, ����, ���

�, ���� � ���� 5� ��� 4� �����

7� ����� ���� ���� �����. ���

���� ��� ��� �� ���� � 5 g� ��

� ��� ����, � �� �� 10�� ��� ��

�� �� ���� �� ���� E. coli� Salmonella

spp.� �����.

��� � ��

���� ����� ���� � �����[1]� �

�� ���� �����. E. coli� ������ ��

� MacConkey agar (Difco, USA)� �� ���� 37oC

�� 18-24�� ����, �� 	�� ��� EMB agar

(Difco, USA)� 	���� 37oC�� 24�� ��� �

���� ����� ��� ����, MUG ��,

IMViC ��, 
����� ������� ���� �

� �����. Salmonella� �� � ��� ���

� Buffered Peptone Water (Difco, USA) 9 ml� �� 1 g

� �� ���� �, 37oC�� 16-20�� �����.

��� 0.1 ml� 10 ml� Rappaport-Vassiliadis R10 Broth

(Merck, USA)� 	���� 42oC�� 18-24�� ��

� �, Rambach agar (Merck, USA)� ���� ��

37oC�� 18-24�� �����. � �� �����

Ewing [12] ��� �� ����(O) � ����(H)�

�� ����� ���� ����. ��� ���

� 3-5�� ���� ��� �
����, � � ��

�� �� 2�� ��� ����� ��� ����

����� ��� �	� �� ��� ���� ��

� ��� ���.

��� ����

���� �� �������� ��������

������, �
� BBL antibiotic disc� Becton-

Dickinson(USA)�� ���� 18�� ����, ampicillin

(AM), amoxicillin/clavulanic acid(AmC), cephalothin(CF),

cefozolin(CZ), cefoxitin(FOX), cefotaxime(CTX), cefepime

(FEP), imipenem(IPM), streptomycin(S), gentamicin(GM),

amikacin(AN), ciprofloxacin(CIP), enrofloxacin(ENO),

norfloxacin(NOR), trimethoprim/sulfamethoxazole(SXT),

erythromycin(E), chloramphenicol(C) � tetracycline(TE)�

��. ������ ����� Meuller hinton broth

(Difco, USA)� ��� � � ��� McFarland No. 0.5

� ����, �� ��� �
�� ��� � 4 mm

Meuller-hinton agar (Difco, USA)� �����. ���

�� � 15� ��� ��� disc� dispenser� ���

���, 37oC�� 16-18�� ��� � � ���� �

�� ���� ����� �����. ���� ��

��� NCCLS [21]� ��� �� ������, ��

��� ��� ����� ����� ��� ���

���� ���� ���� ���. 

� �

	 ��
� ��� ��� ��� ���� ���

���� ��� ��� Table 1� 	�. 4� ����

40� ������ E. coli 53�� Salmonella spp. 4�

� ������, 7� ����� 70� �������

� ���� �� 94� � 10�� �����. �� �

��� ��� �� ���� ��� ��� 	
�

� Salmonella� �	 ����� S. gallinarum�, ��

��� S. gallinarum, S. heidelberg� S. enteritidis� �

����.

��� E. coli 147�� �� ��� ���� ���

Table 2� 	�. ���� 50% ��� ��� ����

���� 9�(50.0%)�� � � TE� ��� 140�

(95.2%)� ��� �� �� �� ���� �����

�, E� 131�(89.2%), AM� 107�(70.1%), S� 87�
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Table 1. E. coli and Salmonella spp. isolated from chicken feces

Breeds Farms
Age

(days)
Flock size

No.
of fecal sample

No. of isolates

E. coli Salmonella spp.*

Breeder

IJ
ST
GL
SJ

Subtotal

154
420
385
280

-

30,000
8,800

20,000
4,000

-

10
10
10
10
40

16
16
17
4

53

0
0
0

4 (S. gallinarum)
4

Broiler

KHS
OKD
YKD
LDS
KCJ
KJO
CDS

Subtotal

35
35
35
35
35
27
7
-

25,000
10,800
80,000
5,000

10,800
70,000

120,000
-

10
10
10
10
10
10
10
70

15
13
12
13
15
15
11
94

0
0

4 (S. gallinarum)
0
0

4 (S. heidelberg)
2 (S. enteritidis)

10

Total 110 147 14
*No. of isolates (species identified).

Table 2. Antibiotic resistance frequency of E. coli

No. of
isolates
tested

Type
No. of resistant isolates (%)*

AM AmC CF CZ FOX CTX FEP IMP S GM AN CIP ENO NOR SXT E C TE

147

Resistance
103

(70.1)
1

(0.7)
83

(56.5)
2

(1.4)
2

(1.4)
1

(0.7)
0

(0)
1

(0.7)
87

(59.2)
40

(27.2)
1

(0.7)
84

(57.1)
87

(59.2)
84

(57.1)
79

(53.7)
131

(89.2)
21

(14.3)
140

(95.2)

Intermediate
10

(6.8)
47

(32.0)
51

(34.7)
27

(18.4)
1

(0.7)
3

(2.0)
0

(0)
0

(0)
42

(28.6)
0

(0)
1

(0.7)
21

(14.3)
20

(13.6)
10

(6.8)
10

(6.8)
16

(10.9)
6

(4.1)
2

(1.4)
*AM, amipcillin; AmC, amoxicillin/clavulanic acid; CF, cephalothin; CZ, cefozolin; FOX, cefoxitin; CTX, cefotaxime; FEP,
cefepime; IPM, imipenem; S, streptomycin; GM, gentamicin; AN, amikacin; CIP, ciprofloxacin; ENO, enrofloxacin; NOR, nor-
floxacin; SXT, trimethoprim/sulfamethoxazole; E, erythromycin; C, chloramphenicol; TE, tetracycline.

Fig. 1. Comparison of antibiotic resistance of E. coli isolates by breeds.
[AM: ampicillin, CF: cephalothin, S: streptomycin, CIP: ciprofloxacin, ENO: enrofloxacin, NOR: norfloxacin, SxT:
trimethoprim/sulfamethoxazole, E: erythromycin, TE: tetracycline].
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Table 3. Distribution of resistance patterns of E. coli isolates

No. of antibiotics Resistance patterns* No. of isolates (%)

12 AM, AMC, CF, CZ, FOX, CTX, S, CIP, ENO, NOR, C, TE
Subtotal

1(0.7)
1(0.7)

10 AM, CF, FOX, S, GM, CIP, ENO, NOR, SXT, TE
Subtotal

1(0.7)
1(0.7)

9

AM, CF, S, GM, CIP, ENO, NOR, SXT, TE
AM, CF, S, CIP, ENO, NOR, SXT, C, TE
AM, CF, GM, CIP, ENO, NOR, SXT, C, TE
Subtotal

3(2.0)
2(1.4)
1(0.7)
6(4.1)

8

AM, CF, S, GM, CIP, ENO, NOR, TE
AM, CF, S, GM, CIP, NOR, SXT, TE
AM, CF, S, CIP, ENO, SXT, C, TE
AM, CF, S, CIP, NOR, SXT, C, TE
AM, CF, S, CIP, ENO, NOR, SXT, TE
AM, CF, GM, CIP, ENO, NOR, SXT, TE
AM, CF, CIP, ENO, NOR, SXT, C, TE
AM, S, GM, CIP, ENO, NOR, SXT, TE
CF, GM, CIP, ENO, NOR, SXT, C, TE
Subtotal

1(0.7)
1(0.7)
1(0.7)
1(0.7)
7(4.8)
1(0.7)
2(1.4)
1(0.7)
1(0.7)

16(10.9)

7

AM, CF, S, GM, CIP, ENO, NOR
AM, CF, S, CIP, ENO, NOR, TE
AM, CF, CIP, ENO, NOR, SXT, TE
AM, S, GM, CIP, ENO, NOR, TE
AM, S, GM, CIP, NOR, SXT, TE
AM, S, CIP, ENO, NOR, SXT, TE
AM, GM, CIP, ENO, NOR, SXT, TE
AM, CIP, ENO, NOR, SXT, C, TE
CF, S, CIP, ENO, NOR, SXT, TE
S, CIP, ENO, NOR, SXT, C, TE
Subtotal

1(0.7)
5(3.4)
7(4.8)
2(1.4)
2(1.4)
1(0.7)
1(0.7)
1(0.7)
3(2.0)
1(0.7)

24(16.3)

6

AM, CF, CZ, CIP, NOR, C
AM, CF, S, GM, SXT, TE
AM, CF, S, GM, ENO, TE
AM, CF, S, CIP, NOR, TE
AM, CF, S, SXT, C, TE
AM, CF, GM, ENO, SXT, TE
AM, CF, CIP, ENO, NOR, TE
AM, CF, CIP, NOR, SXT, TE
AM, CF, CIP, NOR, C, TE
AM, CF, ENO, NOR, SXT, C
AM, IPM, S, GM, C, TE
AM, S, GM, ENO, SXT, TE
AM, S, GM, CIP, NOR, TE
AM, S, CIP, ENO, NOR, TE
AM, S, CIP, ENO, SXT, TE
AM, S, CIP, NOR, SXT, TE
AM, S, CIP, SXT, C, TE
AM, CIP, ENO, NOR, SXT, TE
CF, S, CIP, ENO, NOR, TE
CF, CIP, ENO, NOR, SXT, TE
S, GM, CIP, ENO, NOR, TE
S, CIP, ENO, NOR, SXT, TE
CIP, ENO, NOR, SXT, C, TE
Subtotal

1(0.7)
2(1.4)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
2(1.4)
1(0.7)
2(1.4)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
2(1.4)
1(0.7)
1(0.7)
1(0.7)
1(0.7)

27(18.4)
*AM, amipcillin; AmC, amoxicillin/clavulanic acid; CF, cephalothin; CZ, cefozolin; FOX, cefoxitin; CTX, cefotaxime; FEP,
cefepime; IPM, imipenem; S, streptomycin; GM, gentamicin; AN, amikacin; CIP, ciprofloxacin; ENO, enrofloxacin; NOR, nor-
floxacin; SXT, srimethoprim/sulfamethoxazole; E, erythromycin; C, chloramphenicol; TE, tetracycline.
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(59.2%), CF� 83�(56.5%) � SXT� 79�(53.7%)� �

��� ��� fluoroquinolone��� CIP, ENO � NOR

� ���� �� 57.1%, 59.2% � 57.1%� ��� �

��� �����. �� AmC� 32.0%, CF� 34.7%,

Table 3. Continued

No. of antibiotics Resistance patterns* No. of isolates (%)

5

AM, CF, S, ENO, TE
AM, CF, S, SXT, TE
AM, CF, GM, SXT, TE
AM, CF, SXT, C, TE
AM, S, GM, SXT, TE
AM, S, CIP, ENO, TE
AM, S, CIP, NOR, TE
AM, S, ENO, SXT, TE
AM, GM, SXT, C, TE
AM, CIP, ENO, NOR, TE
AM, CIP, NOR, SXT, TE
AM, GM, ENO, SXT, TE
CF, S, GM, ENO, TE
CF, S, CIP, ENO, NOR
CF, S, CIP, NOR, TE
S, CIP, ENO, NOR, TE
S, CIP, NOR, SXT, TE
CIP, NOR, SXT, C, TE
Subtotal

2(1.4)
3(2.0)
1(0.7)
1(0.7)
4(2.7)
1(0.7)
3(2.0)
1(0.7)
1(0.7)
2(1.4)
1(0.7)
1(0.7)
2(1.4)
2(1.4)
1(0.7)
2(1.4)
1(0.7)
1(0.7)

30(20.4)

4

AM, CF, S, TE
AM, CF, NOR, TE
AM, CF, SXT, TE
AM, S, GM, TE
AM, GM, ENO, TE
AM, ENO, SXT, TE
CF, S, SXT, TE
CF, GM, ENO, TE
CF, CIP, ENO, NOR
CF, ENO, SXT, TE
S, ENO, NOR, TE
Subtotal

1(0.7)
1(0.7)
4(2.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
1(0.7)
14(9.5)

3

AM, CF, TE
AM, S, TE
AM, SXT, TE
CF, S, TE
CF, SXT, TE
CF, NOR, TE
S, AN, TE
S, ENO, TE
CIP, NOR, TE
Subtotal

3(2.0)
1(0.7)
2(1.4)
2(1.4)
1(0.7)
1(0.7)
1(0.7)
2(1.4)
3(2.0)

16(10.9)

2

AM, TE
CF, TE
S, ENO
ENO, TE
Subtotal

3(2.0)
1(0.7)
2(1.4)
3(2.0)
9(6.1)

1 TE
Subtotal

3(2.0)
3(2.0)

0 Subtotal 0(0)
*AM, amipcillin; AmC, amoxicillin/clavulanic acid; CF, cephalothin; CZ, cefozolin; FOX, cefoxitin; CTX, cefotaxime; FEP,
cefepime; IPM, imipenem; S, streptomycin; GM, gentamicin; AN, amikacin; CIP, ciprofloxacin; ENO, enrofloxacin; NOR, nor-
floxacin; SXT, srimethoprim/sulfamethoxazole; E, erythromycin; C, chloramphenicol; TE, tetracycline.
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S� 28.6% � CZ� 18.4%� �� ������ ��

� � ���. 

���� 50% ��� ��� �� 9�� ����

�� � ��� ����� ��� ��� Fig. 1� �

�. CF � SXT ��� ��� �� � 	��� ��

�� �� 75.5% � 45.7%, 62.3% � 48.9%� ���

�� ���� ��� ���� �
� � � ���

�, �� fluoroquinolone ��� CIP � NOR� �� �

� � 	��� E. coli� �� 49.1% � 61.7%, 52.8%

� 59.6%� ���� �� 	��� ��� ��� �

�
� � � ���. ��� ��� �� ���� �

�� � ��� ���� � ��� ��� �� ���.

E. coli� 18� ���� �� �� ��� �� ��

� Table 3� ��. ���� �� 1	 ��� ����

��� ��� ��� �
� ������, 2� ��

� ���� ��� ����� ���� �� 144�

(97.9%)���. 5�, 6� � 7�� ���� �� ��

�� ��� �� 30�(20.4%), 27�(18.4%) � 24�

(16.3%)� ������ �� �
 ���� � � �

���, 10� � 12� ���� ��� ����� �

��� ��� �� 1�(0.7%) � �����.

��� Salmonella spp. 14�� �� ��� ��

�� ��� Table 4� ��. AM� 7�(50.0%), S�

8�(57.1%), E� 9�(64.3%) � TE� 8�(57.1%)�

��� ���� � � ����, E. coli�� ��

fluoroquinolone� ���� CIP�� 1�(7.1%)� ���

���.

��� Salmonella spp. 14� � 12�(85.7%)� 1	 �

�� ���� ��� ��� ����, 2� � 3� �

��� �� ������ �� 4�(28.6%) ���� 4

� ��� ������ ���� �	�(Table 5).

� �

� ���� 147�� E. coli� ���� 18� �

��� �� ����� ��� ��, E. coli� ��

AM, S, CF, E, TE, SXT� fluoroquinolone��� CIP,

ENO � NOR� ��� �� ��� �����.

Cephalosporin ���� �� 1�� cepha�� CF� �

� �� ���(56.5%) � CZ� �� �����(18.4%)

� �����, 2�� ���� FOX, 3��� CTX, 4

��� FEP� ��� ���� ��� ����, ��

� � [5]� ��� �� � ���
� ���� ��

�� �� ��� ��� �� cepha ��� ��� �

��� �� ���� ���� �� �� ��� ��

� ����. �� � �� �� E. coli ����� �

� AN� ���� 1%� �	� �, �� �� �� �

�� [2, 3, 10]� �� ������ ��� ���

Price � [25]� AN� �� ���� aminoglycoside�

��� ��� �� ��� ��� ���� �
 ��

� ���� ���� ��� ��� � 	�� ���

� �� ���. 

Fluoroquinolone�� ���� �� ���� 57.1-

59.2%� �
 �����, �� ������� �� 


Table 4. Antibiotic resistance frequency of Salmonella spp.

No. of 
isolates
tested

Type
No. of resistant isolates (%)*

AM AmC CF CZ FOX CTX FEP IMP S GM AN CIP ENO NOR SXT E C TE

14

Resistance
7

(50.0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
8

(57.1)
0

(0)
0

(0)
1

(7.1)
0

(0)
0

(0)
0

(0)
9

(64.3)
0

(0)
8

(57.1)

Intermediate
0

(0)
2

(14.3)
1

(7.1)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
0

(0)
1

(7.1)
0

(0)
0

(0)
*AM, amipcillin; AmC, amoxicillin/clavulanic acid; CF, cephalothin; CZ, cefozolin; FOX, cefoxitin; CTX, cefotaxime; FEP,
cefepime; IPM, imipenem; S, streptomycin; GM, gentamicin; AN, amikacin; CIP, ciprofloxacin; ENO, enrofloxacin; NOR, nor-
floxacin; SXT, trimethoprim/sulfamethoxazole; E, erythromycin; C, chloramphenicol; TE, tetracycline.

Table 5. Distribution of resistance patterns of Salmonella
isolates

No. of 
antibiotics

Resistance patterns* No. of 
isolates (%)

3
AM, S, TE
Subtotal

4(28.6)
4(28.6)

2
S, TE
Subtotal

4(28.6)
4(28.6)

1
AM
CIP
Subtotal

3(21.4)
1(7.1)
4(28.6)

*AM, amipcillin; S, streptomycin; CIP, ciprofloxacin; TE,
tetracycline.
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��� �� ��� ���� � ��� ��� ���

� �� � 
� ���� ����
 ��� ��� �

����, Lee � [16]� 1995��� 2001���

Salmonella gallinarum� ���� fluoroquinolone��

�� ���� ����� � 1995� ���� 0% �

�� ������ 2001� ������ 93.5%� ��

�� ��� �, � ��� �� ���� ��� ��

� ��� �� ���� �
� ��� � ��.

TE� ���� ��� E. coli� 95.2%� ��� �

����� �� TE��� ������� ���� �

� ��� � ��� ����� ���� ��� �

�� ����. Longlois � [18]� ��� ��� TE�

�� ��� ���� � �� ����� ���� �

��� �� � � ���, TE� ������ ���

� �	� ����� TE� ���� 90%� ����

� ��� � �� ���� ��� TE� �� ��

� ��� �� � ���� ��� ���� ���

�� ��� ���� ��� ����. 

Mastour � [19] �������� � ���� E. coli

� 99.1%� TE�, 88.7%� AM� ��� ����, Lanz

� [15]� ���� � ���� E. coli� TE� 26.0%

� AM� 11%� ����� ������ ����

�. �� Guerra � [14]� 	�� ��� ��� ��

E. coli� CIP� �� ��� ���� ���� 14.0%

� ��� ����, Saenz � [26]� ���� ���

E. coli� 38.8%� ��� ���� �����, Orden

� [23]� ��
� � ���� E. coli� ENO� ��

���� 11.8%�� ����, ��� �� ����

��� ����� fluoroquinolone� �� ���� �


� � � ���. ��� ���� ��� � ���

��� �� � ��� � ���� ����� ���

��� ���� [7, 20, 27, 29, 33], �� �� ��� �

����� �� ����� ��� ���� �� �

���� ����� ���� � ��� ���� �

��� �� ���� ��� ���� ��� ���

�� � �	� ��� ��� ��� ���� [9, 8, 30].

������ �� �� ��� ����� ����

�
� � � ���, �� �� �� ����� ��

� ��� � C� ��� ��� E. coli� 14.3%�

��� ��� �, C� �� �	�� ��� ����

��� ���� �� �� ��� ���� TE � SXT

�� ��� ��� ���� ��� �� ���

plasmid� �� gene� �� ��� ��� ����

��� �� ��� ����. 

� �� ��, � ��� E. coli� ���� ���

���� ��� ��� � ���� ��� ����

�� �� ��� �	�� �� ��� 	�� ��

� �� ���. ��� �� ���� ���� ���

���� � �� � ���� �� �� �� �� �

� ���� ��� ���� ��� ��� ����.

� ���� � ���� Salmonella spp.� 14���

�����, E. coli�� ��
 ��� ��� � ��

��� �
 ��� �	�� ��� ���� ���

� ��� �� �� ����� ����� � � �

��, � �� ���� ��� ��� ��� �	



 � ��� ����.

� �

� ���� E. coli � Salmonella spp.� �� ��

� ��� �� � ��� ����� ���� ���

��� 4	 ���� � 9	 	������� E. coli

147� � Salmonella spp. 14�� �����. E. coli 147

�� �� ��� ���� ��, TE� 95.2%, E�

89.2%, AM� 70.1%, S� 59.2%, CF� 56.5% � SXT

� 53.7%� ��� ������, fluoroquinolone��

CIP, ENO � NOR� ���� �� 57.1%, 59.2% �

57.1%� ��� ���� �����. 18� ���� �

� E. coli� ����� ����� �, 2� ��� �

��� �� ������ 144�(97.9%)��� � �,

5�, 6� � 7�� ���� �� ���� ��� ��

30�(20.4%), 27�(18.4%) � 24�(16.3%)� �� �	

�� 10� � 12� ���� ��� ����� ��

�� ��� �� 1�(0.7%)� �����. ���

Salmonella spp. 14�� �� ��� ���� ��, AM

� 50.0%, S� 57.1%, E� 64.3% � TE� 57.1%� �

�� ������, 2� � 3� ���� �� ���

��� �� 4�(28.6%) � �����. � �� ��

� ���� ���� �� ��� ��� � ����

��� ��� � ����, �� ���� ���� �

� ��� ���� � ���
� �
 � ��� �

���.
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