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א–אאא 

אW 
אאאאא

אאאאאא
אאK

אאאאאא
אאKאא، 

אאא،אאאK 
אאאאאAerobic mesophilic 

bacteriaL٢אא4.2 x 104אאcm2/1.2 x 104
אאאcm2L5.4 x 104אאא

א٥}٥٢א٪K 
אאאL٢Yeasts and mouldsא 

1.6 x 103/cm21.0א x 103/cm2אא 
2.6 x 106/cm2Kאאאאאא

א٢٪K 
אאאאאא

אאאL٢Streptococcus fecalisאאL٢E.coli 
אColiform bacteria/cm2אProteus vulgarisא

Enterobacter agglomeransFKEnterococcus fecalisE 
אspp.Peniciliumא 

אKאאא
105/cm2אאא،2.6 x 106/cm2K
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א٥}٤٧٪،אאאא
אאא

אאאאאאא
HCCPאא

אאאאאK 

אW 
אא١٤٢٢

אאאאאא
KF١٤١٤ J١٤٢٤Eאאא،

אאאאאאאאאא
אאAnte-mortem Inspectionא    .Post-mortem 

inspection  
   א א א   א א  

אF٧٢ J٨٤EאFא
١ J٦ Eא   ٢٢٧}٤٠١  א  ٠٤٧}٢א  
٨٥٩}٢אF١٤٢٣KE 

،   א א       
          ،א א א א

 א אא  א Fא א  E 
אK 

אאאא  
אאאאא
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אא0157:H7 E. coliאFא
אאאאאאאEאאאא

   אא  א    א  K
 א א   א א    F Eא

  א    א א    
אאאאאE.coliאKSalmonella 

sppאListeria spp.K 
אאSafety Inspection service (FSIS) USDAFood

אאאאא
אאאW،א،،אא

H2o2TSPאאאK 

אאאאW 
אאא

אאאאאאאא
Kאאאpost-mortem contamination

Kאאאאאא
אאאאאאאאאא

אאאאאאא
אאאאאF١}٢}٣}٤}٥KE 

אא(H.Beganovic A.1983)אאאא
אאא٧١٠ J٨١٠אאProteolytic 

bacteria٥١٠ J٦١٠אאPsyhrophilic bacteriaאא
אK 
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אאאא
FאEKאאאא

אאKאאא،
אא،אא

אKאאא
אאK 

אא( Thoronton H.1968 )א
אInitial contamination،אא

אאא١٦٠L٢אא،K
אאאאaerosolא( Hoobs 

B.C.1993 )K 
   אאאא

אאאWMicrococcaceae, Enterobacteriaceae, Pseudomonadaceae, 
Achromobacteriaceae, Lactobacillaceae, Corynebacteriaceae, Bacillaceae, 

Spirillaceae.אאmoulds and yeastsW 
Penicillium, Aspergillus, Mucor, Cladosporium, Alternaria, Sporotrichum, 
Thamnidum, Monilia, Mucotorula, Candida, Geotrichum, Blastodendrion, 
Rhodotorula. 

אאאאאאא
א(Altabari G.1998)Kא

אאאF٤EKא،
אאאFH.Beganovic A.1983,Hoobs B.C.1993KE 

אאאW 
אאאאא
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102א/cm2אאאא
א105א/cm2Kאאאא

אא،א Mesophilic bacteriaK (Altabari G 
.1998 H.Beganovic A.1983,Hoobs B.C.1993), 

אאW 
 אאאאPsychrophilic bacteria

אאאאאא
PolysaccharidesאאאKאאPolymerא

אאאאK
אאא

SlimmingKאאא
אאאאאא

אKאאא
אאאK 

אאאאאאא
אW 

אאאאאא
אאאאKאF١٢٨° ،١٥، 

١٢٥psiEאאאא( Cutter 

C.N.1998 )K 
אאאאF٧٧٨° EF٦٠٠°E٢٥

אאWאאאאK
אאא١٥א
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אאאא٣٠
Kאאאאאאspp.Salmonella 

אאE. coliאspp Listeriaא.Clostridia spp 
אא٦٠٠o

Kא١٠א
٢٥אאא

אKא،א
אאא

אK 
אאאאא
אאאאא

א١٨٠٠
א( Bacon R.T.1999 )K 

אK
אאאsteam vacuumingאwashing

אאacetic acidאpre-evisceration 
אאTotal bacteria count (TBC)אא

אTotal coliform bacteria(TCB)אאא 
E. coli count  (ECC)אאאW٢٥٪،٢١٪

٤٥٪K 
אאאאthermal pasteurizationא

אאא(TBC)אא
א(TCB)אאא(ECC)



 
 

אאא–אאאאאא١٤٢٧אF٢٠٠٦E 
 
 

 

  
 

٥٤א٪٣}٠٪٢}٠٪אאK 
אאאאsplitting

אאא(TBC)א(TCB)
אא(ECC)א٥٤}١١٪٩١}٢٦٪٠٩}١٧٪

אאK 
אאאאא

אאאאא(TBC)א
א(ECC)אאאא
אאK 

אאאא 
( multiple hurdle ) אאאאK 

אאאW 
٢٠٠אאא( H.Beganovic 

A.1975,1983,Speck L1992 )אאK
١٠٠אאא،א

אKאאא
אאאאאא

אא   (H.Beganovic A.1975,1983,Speck 

L1992  )Kאאאא
Wא،א،אא،א،אאK 

אאאא 
F٦,٧،٨،٩،١٠،١١،١٢Eא(H.Beganovic A.1975,1983,Speck 

L1992)א(H.Beganovic 
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A.1975,1983,Speck L1992)Kאאאא 
F٣٠،٣٧،٤٤°KEאאF١١،١٢،١٣،١٤،١٥،١٦،١٧E

IdentificationאאPathogenic bacteriaא
אאאאאאאא

אא  Api 20E system-bioMérieudx saIdentification of enterobacteriaceae by 

אאאFH.Beganovic A.1983, Speck 

L1992E א K  

אאW 
א١٢אF١אE

אא105/cm2،אאF٢אE 
2.6 x 106/cm2Kאאאpathogenic bacteria

105/cm2Fא١Eאאאאא 
  treptococcus fecalis (E.fecalis) אColiform bacteria ) (

אאKאאא
אאאאאא

אאאK 

אאאאאא
אאאאKאא

אאאאא
אאאאאאאאא

אאK 
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F١E 
אאאאאאאL٢ 

אאא 
 

א 
אL٢ 

א
L٢א

א 

אL
٢א

א 

אא 
א
אא 

אא 
א
אאא 

A. mesophilic bacteria 8.0 x 104 4.2 x 104 52.5 47.5 
Yeasts and moulds 8.0 x 104 1.6 x 103 2 98 
S. fecalis(E.fecalis) 1.3 x 104 4.2 x 103 32.30 67.70 
Coliform bacteria 5.0 x 103 5.0 x 103 100. - 

E. coli 2.0 x 102 1.0 x 102 50 50 
P. vulgaris 5.0 x 103 2.4 x 103 48 52 

E. agglomerans 5.0 x 103 2.0 x 102 4.0 96.0 
Penicillium spp. 4.0 x 102 3.0 x 102 75.0 25.0 

Mucor spp. 1.0 x 102 1.0 x 102 100. - 

F٢E 
אאאאאאL٢א 

אאא 

 
א 

אL٢ 

א
L٢א

א 
FאE 

א
L٢א

א 

א
L٢

א
א 

אא 
א
אא

אא 

A.mesophylic bacteria 4.2 X 104 1.2 X 104 5.4 X 104 22.23 
Yeasts and moulds 1.6 X 103 1.0 X 103 2.6 X 106 99.94 
S. fecalis(E.fecalis) 4.2 X 103 0.5 X 102 4.3 X 103 2.32 
Coliform bacteria 5.0 X 103 6.0 X 103 1.1 X 104 54.54 
E coli 1.0 X 102 0.2 X 102 1.2 X 102 16.66  
P. valgaris 2.4 X 103 1.2 X 103 3.6 X 153 33.33 
E.agglomerans 2.0 X 102 1.1 X 104 1.1 X 104 98.18 
Penicillium spp. Mucor 
spp. 

3.0 X 102

1.0 X 102 
- 
- 

3.0 X 102 

1.0 X 102 
- 
- 
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אאColiform 

bacteriaאProteus vulgarisEnterobacter agglomerans
אא103/cm2אאE.coli102/cm2

אPenicillium spp.אMucor spp(103/cm2 )K 
אאאא
אאאאא،א

אאK 
אאאאאF١٧Eא

אאאא106א/g,ml
107/g,mlאא

spp. SalmonellaKאאא
אאE. coli 0157אProteus spp. 

אClostridia spp.אאאאאא
אK 

אאאאK
אאאאא

105/g,ml,cm2אאאF٢EK
אאאאKא

אאאאאאאאFא
אאEא

אF١،٣KE 
אאאאאא

אFאEאאאF٢אE،
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אאאאא
אא105/cm2אאyeasts and 

moulds2.6 x 105/cm2Kאאאאא
104/cm2 Aerobic mesophilic bacteria5.4 xKאא

אpathogenic bacteria104/cm2אColiform bacteria
אProteus vulgarisEnterobacter agglomerans

אאאאא Streptococcus fecalis(E.fecalis) Kא
אE. coli1.2 x 102/cm2אאא

אאאאא
אK 

אאאאאא
FאEFאKE

אאא
Kא

א،א
אKאאאא

אאאK 
אאא

א(99.94%)אאyeasts and moulds
Enterobacter agglomerans (98.18%)א(54.54%)

(2.32%)אאאאא(E.fecalis)
Streptococcus fecalis 
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אאF١אE
אאF٥}٤٧٪(אאא

אKאאE. coli )٪ ( 50א 

Proteus vulgaris 52)٪( K 
אאyeasts and moulds)٪ (98

אאאאאאK)٪(96
Enterobacter agglomeransKאאאאא

F٪67,70KEאPenicillium spp.F٪25E
א  sppMucorא،) ٪ ( 9 8

אאK 
אאאאא
אאאאאא

אאKאאא
אאאאאאאאא

אאא١٠K 
אאא( Gill C.O.1996 )א

אאאאK
אאאאאאK 

אאאא
אאאאאאK 

אאאאF٥}٤٧٪E 
אאאאאKא 

אאא(Gracey J.F.1999,Hudson W.R.1996,H.Beganovic A.1983) 
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אאאVSDA Food Safety Inspection Service ( 

FSIS ) (Gracey J.F.1999)אאא٧٤>١٠א
אאאKאא

א٨٥א J٩٠א١٠ppmא
١٠٠psi١٨٩K 

אאאא
אאאK 

אאWאFאאE
א٨٨א٤٥psiאאא( 

Dorsa W.J.1996 )K 
אאWאא

אא٨٥א
א( Phebus R.1996 )K 

א(Phebus R.1996) אאא
אאאאאK 

אאאאTrimming
אאאאאK 

אאאא
אאChlorineאאOrganic acids

אH2O2אאאAntimicrobials אK 
אאאא
אאאאאאא

אאK 
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אאאא
אאאאאאKאK

אאאאK 
אאאאאHACCP

אאאאHazard Analysis Critical Control Points
אאאאאW 

אאאאא
אKאאאאא

אאאאאאאKא
Monoclonal antibodiesFאאאEDNAא

Kאאאא،א 
אאאאMicrobial ATP 

bioluminescence assay אATPאא
אא (Siragusa G.R.1995 ) 104

٥אאK 
אאאאא)Hygiene 

Assessment Systems ( HAS אאRisk 

assessment KאאHASאא
אState Veterinary service

אאאאHAS( Hudson W.R.1996 )K 
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אW 
١K אאאא

א٥}٤٧אK٪ 
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104/cm 2אא106/cm2Kאא
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Fא،אאאאאKE 
٣K אאאא104/cm2

אא103/cm2Kאאא 

103/cm2FאאאאKE 

אW 
١K אאאאאא

אאאאאאא
אאאאK 

٢K אאאאאאF٧٤>
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٣K אאאאאא
אאK 
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אאאK 

٥K אא 
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אאא،אא،אאא،٥٣ J٨٨K 
٣K ،אK،אK٢٠٠٢אאאא،

אא،אאא،א،אאא
١٩٧ J٢٠٤K 

٤K ،אKא،K١٤٢٢אאא،אא
אאאא،א،א،א،

אאאא،א،١ J٤٨K 
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٤٤א،אאאא،K 

٨K אאאא١٣٩٨אאאא،
א١٠٣א،אאאא،K 
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א٥٦٨،א،אאאאK 
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٥٦٩אא،אאאא،K 
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אאאא٥٩٠אאא،،
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١٥K אאאא١٩٩٤،–אא
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Abstract : 

The aim of this study is to show the result of clean water washing of sacrificial    
meat in reducing bacterial contamination of the meat which could take place 
during preliminary stage of slaughter, dressing and evisceration.  

Bacterial swabs were taken from the surface of the carcasses before and after 
washing and additionally from the fabric bags used in packing these carcasses 

Bacteriological swabs were made from the surface of carcasses before and 
after being washed with water and also from the cloth bags used for packing the 
carcasses. The total number of aerobic mesophilic bacteria/cm2 was 4.2 X 104 in 
washed carcasses; 1.2 X 104 in cloth bags and 5.4 X 104 in surface of packed 
carcasses. The percentages of bacteria remaining on carcass surface after washing 
was 25-50٪. On the other hand, the total number of yeasts and moulds/cm2 was 1.6 
X 103 in washed carcasses ; in cloth bags and 2.6 X 106 in packed carcasses ; the 
percentage remaining after washing was 2٪ . 

The species and numbers of pathogenic bacteria in washed carcasses, cloth 
bags and in packed carcass surfaces were as follows respectively: Streptococcus 
fecalis: 4.3 X 103; 0.5 X 102 and 4.3 X 103 remaining bacteria after washing was 
32.3٪. E. coli: 1.0 X 102 ,  0.2 X 102 and 1.2 X 103 . The remaining bacteria after 
washing was 50٪. Coliform bacteria: 5.0 X 103, 6.0 X 103; and 1.1 X 104. The 
remaining bacteria after washing constituted 100٪. Proteus vulgaris: 2.4 X 103, 1.2 
X 103 and 3.6 X 103. The remaining bacteria after washing was 48٪. 

Enterobacter agglomarens: 2.0 X 102, 1.1 X104and 1.1 X 104. Remaining 
bacteria after washing was 4٪. Penicilium spp.: 3.0 X 102; 0.0 and 3.0 X 102. 75٪ 
of the bacteria remained after washing. 

In all cases the total number of isolated bacteria did not exceed 105/cm2 and 
that of yeasts and moulds in packed carcasses was 2.6 X 106/cm2. Washing of 
carcasses with water reduced bacterial contamination by 47.5٪. Therefore we 
recommend through washing of carcasses with hot water (74C for 10 sec.) under 
high pressure. Alternatively steam sterilization and pasteurization or HCCP 
Systems may be adopted to decrease initial bacterial load on carcass surfaces. 

 
 


