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Growth characteristics of pathogens isolated from surface of carcass
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Abstract

The growth characteristics of E. coli O157:H7 CDF1, A. sobria CDF3 and S. aureus CDF2 isolated from surface of carcass
were investigated to improve hygienic quality of beef. The total count of carcass surface before washing was higher than that
of after washing. Total count of after cooling decreased about 10" ~ 10/t compare with before cooling. Total count of carcass
surface after transfer increased regardless seasons. The growth E. coli O157:H7 CDF1 occurred at pH 4 and 6% NaCl but
A. sobria CDF3 and S. aureus CDF2 did not grow at the same conditions. Although the growth of E. cofi O157:H7 CDF1
and S. gureus CDF2 was inhibited by 0.3% lactic acid, but A. sobria CDF3 did not grow in TSB containing 0.3% lactic acid.
E. coli O157:H7 CDF1 grew rapidly after 3 days incubation at 10T but did not grow at 4C. But A. sobria CDF3 grew
rapidly after 3 days incubation at 4C. E. coli O157:H7 CDF1 and A. sobria CDF3 were destroyed by heat treatment for 3
min at 60T. S. aureus CDF2 did not detect after heat treatment for 2 min at 70T.
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I UtK1). HACCPAI= ] 9sjaiEe ulAE, 35y ¢
B9 2F 4EE0] JoH, ol F AETAA Halla
A0 7P Az AFAATA A (foodbome disease)S-
o/INZIL olHE AHE FE LA OR A, FE,
55 59 F4o] el Eoi7,8). HACCPA =] F3-S
FT 8Lz N oA LRE ¢ e HEA TAES
Escherichia coli O157:H7(9,10), Salmonella(11,12), Listeria
monocytogenes(13,14), Staphylococcus aureus(15-17)5-S ¥ &3
oA 7EA7E Aok oleld AFE A A AH WAE
I dEsEcl AT ARos B Ade Hnrle ol
2 F2E dend A48 HACCPY 913 a42 284
3= WAA v|AYEQ E coli O157:H7, A sobria, S. aureus
2esd 0|39 4434 WEAYL
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Table 1. Media and incubation condition

Media Temp. Time

Total count Plate count agar(Difco) 37C  24hr
Gram negative bacteria CVT agar 37C 24w
Coliform Violet red bile agar(Difco) 37C  24hr

CVT : Plate count agar with crystal violet tetrazolinm
(colonies with the violet color on the medium were counted)
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E. coli 0157:H7= mEC broth(with noboviocin, Merk)o]
37C, 24A7F Z33 F E coli O157:H7 single path(Merk)=.
AL EQlEH o] A sobria= alkalipeptone (peptone +
Nacl)ol] 37T, 24X STF W oAl penicilling H7}st
GSP agarMerk)ol] 30T, 24A]17F w9 & yellow color colony
£ #3)A Api 20E kit(BioMerieux, France)2 54 3} t}.

S. aureust Tryptic soy broth(TSB, Difco)ol] 37°Cel|A] 244
7t Z2FA17] § Mannitol egg yolk agar(10%)el] 37T, 24417
¥t 3 AAE colonyE Staph kit(BioMerieux, France)®
AT

=2i0jdEe 4o ojxl= 2o pHe| I

v EY 4% 3 2x g goiny] A3 FAEF
£ TSBY 1 loop HE& F 207, 30C, 37T, 45ColA 48
A|7b wl9FslH A spectrophotometer(Ultrospec 1000, Pharmacia
Biotech, USA)E ©]8-3}¢] 600nmo|A F3xo] W3ls =34
k. £V ES A4 HA pHE etRr] 98 IN
HCI#} IN NaOHE pHE 4, 6, 8, 9, 100.8 ZA3+ TSBoj
TANEFE 1 boop HFT F A4zt HF 2= 30T,
37CAA 4873t wiksteA FFEE SAsH

4°C24 10ColAS] HF =4

Heolqe) gelnage 43e 2A8Y) Yate] 24412
W8 FAF5E TSBOl 1 loop® AF3}e] 4T} 10T
A 159 B wjgstEy 39 A0z ommolM FRE
o Wgs s

=2| o|dE2| ety UEy &3

E A& WS 5AHE YA lactic acid(total acid
NHE 0.1%, 03% 18T 05%2 ZAS TSBS} YgA =
AL YA NaClg Z+z} 2~16%2 ZA 3 TSBo| 24A|7F

ikt FA) FFE 1 loop 42 AEF & 30T EE 37T
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A ZxoA 23] Ad wge E9AES 2 mL gold
band ampoule(Weaton Co., U.S.A)d] EF3dle] LE3 )&
E0TAA 1, 3, 5534, 70CTAA 05, 1, 287+ water batho] A
AT & FA YAAA AdFE SN AdF
2ge NEg 99 A HHoE BFF A 01%
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AT AR Bek2)o] ottty #asch ¥z
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stk AEE & EHY JALEHE BW d5He] ALH
o vla} 1077 A= & FTFE UE RO Hol &
73 e £xd uel 2dxe VW) dAHER =5
e AA 252 4XT F A=E FY7L LFHETHRI).
=2 oA MY nAEL =234 F AFE, W
T GAA #FE Eelstd Api 20E kite} Stpy kitE ALS-
st FA% Ax =234 Fo)A E coli 0157:H7 CDFI,
HAE AANA  Staphylococcus aureus CDF2$} A. sobria
CDF37} 2z} 1354 TAHY g A A1&3tgeh
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Table 2. Hygenic quality of meat during meat processing at
slaughter house (log No. CFUjem’)

After After . After

" evisceration cleaning Procooling transfer
A 507+017° 5151022 285+000 577000
ba]:t);'l ol B 54473007 573X001 538%0.13 649001
count C 328£009 485t008 335£030 332X004
D 366£000 4111033 2002001 324%0.11
A 3591012 3722011 1.30X001 5341000
negaGrag‘lle B 4763008 2831022 252£001 267%0.12
bacteria C 367X032 3092010 178%£001 1.70£0.01
D 340010 435+025 258+0.18 4.01+028
A 3531008 3.88%0.02 ND 2.63+0.00
. B 4121054 3262022 226%012 358+022

Coliform

C 261£020 2722004 130£001 2091021
D 2533040 254+041 <1 3.341+0.29

A : Spring, B : Summer, C : Fall, D : Winter
ND : Not detected
' : Mean * standard deviation, n=9
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Fig. 1. Growth of pathogens isolated from surface of beef
carcass at various temperature
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2Fof pHoll w2 E2nj42e sy S4

g YA vjAEY] 2xd wE RS Fig 194
B nie} 2ok E coli O157:H7 CDF12} 8. aureus CDF2 =
37C, A sobria CDF3%= 30To|M 7H A% 434S Ho
Bergey's manual(24-26)9] JERG HALw 9} Axaignh. 4
sobria CDF3= 20C$}F 30ColA Blmz AAo] d3stge
U 37T} 45TAME 4ol BohEE A% Yehilc
S. aureus CDF2= 20T oA AAS #EHA] Lol AA7Vs
L57} 10~45C2H Bergey’s manual(26)9] Zxte} Ato)d)
AHE YehARItE E coli O157:H7 CDF12 RE 254
dud AFES Uehlo] Lxd) OE FE 5 Aol B
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Fig. 2. Effect of pH on growth of pathogens isolated from
surface of beef carcass at each optimum growth temperature
for 48 hrs.
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Fig 3. Effect of NaCl concentration on growth of pathogens
isolated from surface of beef carcass at each optimum
growth temperature for 48 hrs.

0% 2% -5-4% 9-6% &*8% W 12% > 16%

=2 0|dEo] LPMT LMY

Agol A7 E FHEAEd WEA T LEHYLS AL
e ARPEE oty YA E coli OI5T:HT
CDF1-& NaCl 0, 2, 4, 6, 8%, A. sobria CDF3L 0. 2, 4, 6%,
S. aureus CDF2= 0, 4, 6, 8, 12, 16% FL 2 ZA3+ TSBY
Al 48417 vl oFatEA AR HSlE B2 AaE Fig 390
Ae} 2tk E coli OI5TH7 CDF1& d%k% 6%NE A%
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Fig 4. Effect of lactic acid concentration on growth of
pathogens isolated from surface of beef carcass at each
optimum growth temperature for 48 hrs.
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o] AR okalrl A sobria CDF3L2- lactic aicd 0.3%09l
ME Aol A9 TEHA it Lactic acid®] 3¢ 0.3%
oA e #F F3) AFe] dAsHe AYL v
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g 5. Growth of pathogens isolated from surface of beef
carcass at 4T and 10T for 48 hrs.
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nle} 2l E coli O157:H7 CDF18] A% 10TIME 3¢
o)F FA3 ARt Wi A /17 A Fud AFES
nYo} 4THHE A% A9 #F & F A A
sobria CDF3%& 4TColA 3¢ARE AAsge, ol= 5C
A Aol 7b53tthe Bergey's manual®] &3 U353
t}. £3] A sobriae AL FEAFN 299 A AR
do] i34 AFANG EAE oA & derz 2
=@ AL e J]gdor F Aoz AU S
aureus CDR29] 7% 10T AFol JA ==, 4371
257} 18~40TQ26)Q S. aureus®] 73% ALAZE 344 o

EFF AF 9% AN BAE A9 F T A2
2 Bagioh

SAFE 955 2 HY vAEe] LEHAE A%
7beEe WEE goiny) st 60ToA 1, 3, 5E7L
70CNA 05, 1, 227+ EAMeld A Table 33 2t} E
coli O157:H7 CDF 12 60°Co|A] 38 719 ] & A&HZA
EATE W0CAA 283 B4 39S 3+ A AEHE
A4S el E coli O157HTS £33 e £
AAgAg ol opyuz dofl okste] Jpdel o] AbEE,
80TCoA 5% 71gsty ¢A3) AMEIIGs T gl Q)
t¥. A. sobria CDF3E 60Col| A 3%, 70T A 287 Ee)
Z A E = AES el S aureus CDR2E 70T oA
287 493 Ao AEEHA @gkorn], 60TAA 583
APe Foj= o 10/mL BASE Ae BgGuh 70T
A Xt AFETE gRE AMEsEY AFE ZEA
iR 257 0T =2t && A¢ AF5 49 ¢
#H7b Qlemg zA YWRELLr 70Tl Hes B
ofg Zojc}.

Table 3. Effect of heat treatment on the pathogens isolated

from meat (log No. CFU/ mL)
T Time Escherichia coli  Aeromonas  Staphylococcus
P (min) O157:H7 CDFl sobria CDF3  aureus CDF2
Conrol 0 8.96+0.04' 8621042 8.850.04
1 8421022 4974026 8.870.00
0C 3 ND ND 5851004
5 ND ND 127+0.15
05 587+0.50 1381000 8902000
0C 1 4821042 0.95+0.00 5351000
2 <1 ND ND
ND : Not detected
! . Mean =+ standard deviation, n=5
2 o

A1 9B E2S AMdsua 2AX8e] HACCPS
A 222 A3 HYH UABESQ E coli OI5THT
CDFl, A. sobria CDF3, S. aureus CDR2E ZAE A &2
atd] o9 AAEAS HESHUG 4489 =AY
A FE5e AF 37 AR QA 2o 10107 o B3
o ¥ & 3@5E ¥ A8 10~ 1070 F23A,
4 3 TARAEY EF5E A BAQC) Zvtee A
38 LelI9dc) E coli O157:H7 CDF19} S. qureus CDF2
£ 37T, A sobria CDF3& 30°ColA 7b4 Aol gt} E
coli 0157:H7 CDF1& pH 49| = &9-3k A4S stgont
A. sobria CDF3%} S. aureus CDR2E AlAbo] #EE)X] ¢t
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. E. coli O157H7 CDF1& NaCl B5% 6%\ M= A4o] 3
ZERem A sobria CDF3v 4%9)4 Aol JAENL,
6% = 4ol #FHA FUTh E coli O157:H7 CDF13}
S. aureus CDF2= lactic acid 0.3% H7}77F F47b74] 4]
3 T3 4FAAELE deReH 05% HATelX e
Aol BHHA Brh A sobria CDF3L lactic aicd 0.3%
AMZ Aol Ao FAHA &tk E coli O15T:HT
CDF1¢] 7-¢- 10ToM e 3Y o|F A3 st wjF
A 7 B F3F HAES HIYoY 4TAME S
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