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ABSTRACT

The aim of this study was to understand the management level of pathogenic bacteria in HACCP system implemented animal
farms. Microbial samples were collected from manure, floor, compost depot, manure on belt, low milk tank, dust in laying house
and egg collector in HACCP system implemented Korean beef cattle, dairy cattle, swine, and laying Hens farms.

0157, O111 and 026 strains of E. coli were not detected in HACCP system implemented Korean beef cattle farm. The
detection rate of E. coli from manure and floor in HACCP system implemented cattle farms (Korean beef cattle and dairy farm)
was lower than those of non-HACCP system implemented cattle farm. Salmonella spp. was detected in HACCP system
implemented cattle farms (Korean beef cattle and dairy farm). Compared with pervious studies, lower detection rate of Salmonella
spp. at floor and compost depot in HACCP system implemented swine and commercial layer farms were indicated. In conclusion,
implementation of HACCP system in animal farms would enhance the management level of biological hazard compare to normal
animal farms.
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Table 1. Farm numbers, animal species and microbial sample collection in HACCP system implemented farms

Animal species Korean beef cattle Lactating cattle Swine Laying Hens
Farm number 8 8 15 5
Manure Manure Manure Manure
Floor Floor Floor Floor

Microbial sample
. P Compost depot
collection

Low milkl

Compost depot

Compost depot Manure on belt
Dust in laying house

Egg collector

Y To detect S. aureus only, or the samples were

collected from low milk tank in HACCP system implemented dairy farms.
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Table 2. Target and primer sequences used in PCR assays for the identification of virulence genes of

pathogenic E. coli

Target Primer Sequence(5'—3") PCR product size
GGCGACAGATTATACCGTGC

ETEC It 450
CGGTCTCTATATTCCCTGTT
ATTTTTCTTTCTGTATTGTCTT

ETEC st 190
CACCCGGTACAAGCAGGATT
AATGGTGCTTGCGCTTGCTGC

EPEC bfpA 324
GCCGCTTTATCCAACCTGGTA
GACCCGGCACAAGCATAAGC

EPEC eaeA 384
CCACCTGCAGCAACAAGAGG
CTGGATTTAATGTCGCATAGTG

EHEC stxl 150
AGAACGCCCACTGAGATCATC
GGCACTGTCTGAAACTGCTCC

EHEC stx2 255
TCGCCAGTTATCTGACATTCTG
GGTATGATGATGATGAGTCCA

EIEC ial 650
GGAGGCCAACAATTATTTCC
CACAGGCAACTGAAATAAGTCTGG

EAEC aafll 378

ATTCCCATGATGTCAAGCACTTC
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Table 3. Detection rate of E. coli sampled from manure and farm environments in HACCP system implemented

animal farms

Compost depot or Manure

Animal species Items Manure Floor on belt Egg collector
No. of sample collection 40 16 16 -
Korean beef cow No. of detection 40 5 3 -
Detection rate (%) 100.0 31.3 18.8 -
No. of sample collection 40 16 16 -
Dairy cow No. of detection 40 3 4 -
Detection rate (%) 100.0 18.8 25.0 -
No. of sample collection 75 30 30 -
Swine No. of detection 75 12 30 -
Detection rate (%) 100.0 40.0 100.0 -
No. of sample collection 25 10 5 10
Laying Hens No. of detection 25 10 5 0
Detection rate (%) 100.0 100.0 100.0 0.0
No. of sample collection 180 72 67 10
Overall No. of detection 180 30 42 0
Detection rate (%) 100.0 41.7 62.7 0.0
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Table 4. Classification of pathogenicity groups of E. coli sampled from manure and farm environments in HACCP
system implemented animal farms

. . Sample No. of sample Pathogenicity groups
Animal species . . .
collecting points collection EHEC" ETEC? EPEC” EIECY EAEC”
Manure 40 11(27.5%) 5(12.5%) - -
Korean beef Floor 5 B B B B
cow
Compost depot 3 - - - -
Manure 40 5(12.5%) 13(32.5%) - -
Dairy cow Floor 3 - - - -
Compost depot 4 - - - -
Manure 75 9(12.0%) - 1(1.3%) -
Swine Floor 12 - - - -
Compost depot 30 - - 1(3.3%) -
Manure 25 5(20.0%) 4(16.0%) - -
Laying
Floor 10 - - - -
Hens
Manure on belt 5 - - - -
Manure 180 30(16.7%) 22(12.2%) 1(0.5%) -
Overall Floor 30 - - - -
Compost depot or 1 B B 1 B
Manure on belt
Y EHEC; enterohemorrhagic E. coli ? ETEC; enterotoxigenic E. coli
) EPEC; enteropathogenic E. coli Y EIEC; enteroinvasive E. coli
' EAEC; enteroaggregative E. coli
A ow ZARAT webA sujelld ARSEIL A 71 @] Axkbe B EHEEEN A AARA A4 ¥ 10~
Aol AAESEANET (30/180, 16.7%)°] 7P Bol EA8E  20%7} HEH AT
I O gFo R FHEAAAAUAT (20/180, 12.2%) o2 EA
3 Ao Helt il e
2. B, A7 ¥ AIREEAM Salmonella spp. 2 S. & A7+ HACCP A2dls 8520 Ul #7d9 HadnA
aurues 4% 2 O9uE 2A) B0 BERY e £ES el
4 HACCP AJ=g] 7ol tig 7|2 A5z 283 H4o=
X

HACCP A4 24, w14, o 5719 i, 9, HHAE 32 AAsl:
WEANN Salmonella spp. L S. aurues 7% 73 Table 59 FHHAZEE FEE oPgTe 530 dEglel 2T 1807
2o st Aagdas ARG B vk 5 EEAlelA (100%)0] HEEHAoU, AAL HH S AEAQ <
= Salmonella spp. 7} HEHA] okt w3k Aawgdel A W WAdWET OEE 537 (294%) 2 HERLOH, o]F el 7t
7NN S, aurues7t AEHA &SI PR R @A Sl dAle SRR AW (B

WAEEe] Ew B BHEEANME Salmonella spp.7t AEH 0% FAEICH 5’5] EHZ

otk 2y siAEge] A 2 EupgeAE 3009 Rl
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Table 5. Detection of Salmonell spp. and Staphylococcus aureus sampled from manure, farm environments and
low milk in HACCP system implemented animal farms

Compost depot or Manure

Animal species Items Manure Floor Low milk"”
on belt
No. of sample collection 40 16 16 -
Korean Beef .

No. of detection 0 0 0 -

cow
Detection rate (%) 0.0 0.0 0.0 -
No. of Sample collection 40 16 16 16
Dairy cow No. of detection 0 0 0 0

Detection rate (%) 0.0 0.0 0.0 0.0

No. of Sample collection 75 30 30 -
Swine No. of detection 0 2 1 -
Detection rate (%) 0.0 6.7 33 -
No. of Sample collection 25 10 5 —

Layin,
ving No. of detection 0 1 1 -

Hens
Detection rate (%) 0.0 10.0 20.0 -
No. of Sample collection 100 40 35 16
Overall No. of detection 0 3 2 0

Detection rate (%) 0.0 7.5 5.7 0.0

Y To detect S. aureus only, or the samples were collected from low milk tank in HACCP system implemented dairy farms.
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