29

30
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C-, L-, H-BSE RT-QuIC
BSE
BSE
BSE
C-/L-BSE
H BSE Prps
BSE BSE
BSE
BSE
HACCP
HACCP






29

BSE (C-BSE)
BSE (L- H-BSE)
120
BSE BSE
BSE
1)
(PrP) PrP-ARQ
C-, L-, H-BSE RT-QuIC 2) PrP
H-BSE
3) L-BSE 6 3
L-BSE
4) H-BSE 2 4
H-BSE L-BSE
5) BSE
HACCP
2 2
2 HACCP
HACCP
HACCP

HACCP



(Cassard et d, 2014)

CID

(Takatsuki et a, 2016)

L-BSE
H-BSE
BSE
H-BSE
BSE
BSE
PrP
HACCP
HACCP
HACCP
HACCP

BSE



BSE

1) BSE

)
BSE BSE

1-1) C-, L-, H-BSE

(rCerPrP)
(rShPrP-ARQ)
RT-QuIC
1-2) H-BSE
PrP
1-3) BSE BSE
Prpse
2)
2-1) H-BSE
Prps
1)
CCcP
2) HACCP
EU

HACCP

BSE

3) HACCP
RT-QuIC
PrP
Tg
C.
BSE
1) BSE
)
BSE BSE
1-1) C-, L-, H-BSE

rCerPrP
PrP-ARQ (rShPrP-ARQ)
L-BSE H-BSE
H-BSE
rShPrP-ARQ
0.1%

L-BSE rCePrP



rShPrP-ARQ 10t
0.1%

rShPrP-ARQ
0.1%
RT-QuIC
PrP (PrP-res)
L-BSE
rCerPrP  rShPrP-ARQ
RT-QuIC C-, L-
H-BSE
RT-QuIC

L-BSE 2 H-BSE

RT-QuIC

1-2) H-BSE

H-BSE 10% 10°~10*
PrP
(TgBov) BSE

105 5 1 Tg

628 800
10¢ Tg
Spearman-Kirber
H-BSE 1g 10”4 LDsog

H-BSE
Y TgBov X

108 10*4 LDsolg Y=4.4
329  Xo
H-BSE
Y1 1932 (-0.046) x X
1<X=<329 ; Y2 4.4+(-0.0054)x X
329<X <800
R?=0.9676
PMCA Prps
TgBov
TgBov

1-3) BSE C-BSE
H28 L-BSE
L-BSE C-BSE
C-BSE
C57BL/6J
C57BL/6J C-BSE
/L-BSE
C-BSE
C-BSE
287+ 104
L-BSE
360
L-BSE
C-BSE
1-4) BSE
BSE
sCID-VV2
Prps
VGlutl

VGlutl



2)

2-1) L-BSE

L-BSE

#19 6

PMCA

BSE
Prpres

BSE

#18

Prpse
28

MRI

2-2)

1)

2)

2-1)

H-BSE
H-BSE #24
#25 #26 #27
2 4
HACCP
HACCP
8.
HACCP
HACCP
2 (B1 B2)
Bl
B2
4.1 cfu/lcm?
1.9x10! cfu/cm? 7.5 cfu/cm?



2-2)

4.3 cfulcm?
4.3x10t cfu/cm?

2-3)
Bl
cfulcm? B2 1.9x10! cfu/cm?
Bl
2-4)
B2
Bl
44
1 (1.1
Salmonella
3)
3-1)
2 (SI 2
S1
4.5x10t cfu/cm?
3-2)

S1

1.3x10 cfu/cm?

3-3)
3-4)
s1 1 (1.1%)
S2 2
1 2 (3.3%)
Salmonella
4)
4-1)
C2 10
3
4.9x108 cfulcm?
cfu /cm?2 5.3x102 cfu /cm?
4-2)

2 (Cl C2)

Cc2

cfu/cm? 5.3x10! cfu/cm?

4-3)

5.6x10°

C1

3.7x10!



2
C1
1.9x10! cfu/cm?
C2  4.4x10! cfu/cm? c2
C1
4-4)
Cl 16
53.3 c2 20 66.6
Cl 3 10.0
c2 1 33
Salmonella C2 1
(3.3%)
D.
BSE
1) BSE (
)
BSE BSE
rCerPrP RT-QuIC
C-BSE
(PrP%)
L-/H-BSE Prps
rCerPrP RT-QuiIC  C-BSE
L-/H-BSE
28 L-/H-BSE
rShPrP-ARQ
H-BSE PrpP=
L-BSE PrPx
PrP-res
H-BSE
L-BSE

Prps

C- L- H-BSE RT-QuIC
H-BSE
104 LDsp/lg  C-BSE 1066
LDso/g L-BSE 10%° LDso/g
H-BSE
1/100 000
L-BSE C-BSE
C57BL/6J
L-BSE
C-BSE
BSE
VGlutl
Prpres
CJD
- Prpse
VGlutl
VGlut2



2)

BSE
L-BSE
Mestre-Francé
L-BSE #18 #19
6 3
MRI
6
Prpsc
PMCA Prp=
#19 45 48 5.0 CSF
L-BSE
C-BSE

H-BSE

L-BSE H-BSE

L-BSE
16 17
H-BSE L-BSE

1)

Bl

EU
B2

B2

S1

S1

HACCP

B2
Salmonella
B2
Bl B2
HACCP
B2
S2
GFSl
S1



3)

10
C1 Cc2 HACCP
c2 cC1
Cl cC2
BSE
Salmonella 1) rCePrP  rShPrP-ARQ
/
RT-QuIC
Salmonella
C-, L-, H-BSE
2) H-BSE TgBov
1 1074 LDso/g
H-BSE
3) L-BSE 6 3
L-BSE
C-BSE
4) H-BSE 2 4

HACCP

10



L-BSE H-BSE

5) BSE HACCP
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1.

Sy RMTIEE
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C-, L-, H-BSE &5 - mREREMRH A RT-QuIC DL

RJL - AEHRERY: - RFBEEREZOER 2%
(EHEIE R « RFBEERE2IFFER)
(EbEERE - BT A MT)

7ER BSE (C-BSE) 1 L OFEER BSE (L-BSE B X WNH-BSE) OE =% U 7 |Zf#i [
" RE 72 52 B 72 Reat-Time Quaking-Induced Conversion Reaction (RT-QulC) & LT,
gk 28 AR A 2 PrP (rCerPrP) % 3E & L CIREYLIMFLAIAFE T C RT-QuIC
ZITH 2 & T, MHEEAHE7e 9 Z &72< C-BSE & L-BSE #HIRICXAI T 5 Z &

ZRH L, LaL,

Z D J71ETIZ H-BSE & L-BSE OIEER BSE 25k CTx 72 0vo

oo AT rCerPrP (22 C & Y U X PrP-ARQ (rShPrP-ARQ) # V25 Z & T,
L-BSE & H-BSE Z# XJ|A[fETH 5 = & & FLH L7z, L-BSE (I rCerPrP Z iE & L7-45
A & T, rShPrP-ARQ % F5E & L7286 102 BREESUS2ME T 95 23, H-BSE 13X
JSDMET L7 dyo 7z, F72, rShPrP-ARQ #H/EH & L7 2 HEH & L7z T-QulC KUt IZ X
D REA SN D X LN B R FEHCPTME PrP (PrP-res) DPEEA X, H-BSE TH H 8T
Lo iz, LLEDOKEENS | rCerPrP & rShPrP-ARQ % HEE & 45 RT-QuIC iE&I2 L v |

C-, L-, H-BSE 23#BagE & 2p o 72,

A. BFREEW

BE[E CRAE L TR HIZ A - 72 BSE (B
BSE, C-BSE) 1%, Sl 72 & D& ERTE A3 A %)
ICHERE L €, BIEZTORAEITHETICH D, L
L. EH BSE & 1ZMHE 23 272 5 BSE (FEES BSE)
N, EIZEEFTREIN, B h~DEGY 27
RER BSE DJFIK & 72 2 AJREME N S U T
%, FEEM BSE 1%, FIZ PP 43R5 L
A (L-BSE). H%! (H-BSE) (20 S, ZNET
(2 120 B HERR S LTV D,

Reat-Time Quaking-Induced Conversion Reaction
(RT-QuIC) V1. flifH 7> & EEE |2 PrPSe % f ]
RRRAFETHD [1,2], EEIC, A7V —=27
THEA &4 CTW% ELISA £V % 1000 L0 @
JEET PrPS 2 TE . NA AT v A % LAl
HIBENFHND, Lol RT-QulC i T A
W B % 2 T2 < AR EE ORREALANC XV K
JIERFEIND E W I) RERH -T2, “F PrP
(tCerPrP) Z#JFHE & L CRT-QuIC %179 Z & T,
WM ALA S i e 2 ¢ 1 C-BSE X OY L-BSE
DRRIHARETH D Z &2l Ls CER27 ),
S 5|2, rCerPrP & FE & U CIRIE M ALAITEIE T
TRT-QuUIC %179 Z & C, MHUEEZHE > Z &

13

72< C-BSE & L-BSE #HRICXBITExHZ L%
W L7 (PR 28 L), L2 L. L-BSE & H-BSE
Z A3 5 RT-QuIC {EDFENLIZITE S o T2,
2016 FFHITHEH 13, #A#A % Bank Vole PrP (rBVPrP)
& &YV PrP-ARR (rSfPrP-ARR) % W5 Z & T,
RT-QuIC ¥£(2 X V| C-,L-, H-BSE % XB|A[EETH
HZEERE LR [3], ZOFIEFERDE
T3 FED BSE % X BT 5 DT, kB E DS T
WEORMNG D EEZ BN, £ 2T, A%
Tk, KW EHMT, 2> C-, L-, H-BSE %5 T
X % RT-QuIC IEDESL ZAT - T2,

B. #FZEGE
1) fH#L %z PrP (rPrP) % /N7 EH D5 L RT-
QuIC %

tPrP 13K 27 4R FE RS KON 28 4R L [RIRE D STk
C5EHE L 7=, rCerPrP {21 2 T rShPrP-ARQ % {3 ]
L7z, 7L— VU —4%& LT TECANF200 %
7=. 7L — b 96 well optical bottom plate (Thermo
Fisher) ZfHEH L, FTHRIEIZ L 0 @t 2HE Lz,
RS IE 25 mM PIPES, 500 mM NaCl, 100 uM
EDTA, 10 pyM ThT Z KA L L EEZ)E U T NaCl



BELOPP OEE, pH B L OVSDS IBEZZAF L
Tro FETHEHRA B — FIL 432 -218 rpm O#HiPH T
&7z,

7 YRR LT, L-BSE(JP24) B &
N C-BSE (JP2) OfkFLAlZ H o, $£7-. H-BSE
YL D R FLAN T RS - B AFFEE R 2
borbaEZ T, Bt e LT, BSE @G
fitd & FH =

2) PrP-res D H

RT-QuIC SISO FEY % PK ALBE L | EIEIZHEN
JITAK Ty b (WB) IZXY PrP-res Z M
L7z,

(f 3 ~DELRE)

7Y A % T IR, ALK R
WA S ZEERREE R TERINLTWS (FE
B 2017-1-14), £7-. B SEBILALHEE K
KFOEBBNE RS TAR S NP ER
I (SR 5 13058, 13059)I2 7 > THEM L 7=,

C. MR

1) rCerPrP & rShPrP-ARQ % v 7= H-BSE D
g (% 1),

H-BSE DMFLAI O -+5 B p RG] 10° (iR
(ZHINTC & 2 LA O e RIRE) ~107 % rCerPrP
ZHE L LT RT-QUIC 217> 728545.10°~10% &
T, BERITY G 2R (PrPS) DOHEIEN
Btk & 720 | Z ORISR 0.1% & 725 &
NI ALA 2 N2 T, RIS E SR
HZ e BHTREEEN EF L, 10° £TH
P& 72572, rShPrP-ARQ % #E & L C H-BSE ®
IR 21T - 72358 . 1CerPrP DA L [FIERIC 108 £
TEHEL 220 | Z OO IAETEREE 0.1% D FERG A4
LA L > CHRLE SN o T2,

2) 1CerPrP & rShPrP-ARQ % I\ 7= L-BSE D
g (1% 2),

L-BSE D 4L A O 15 BEREATIR B 102 (~10° %
rCerPrP Z J/E & L T RT-QuIC 21T 7254, 107
3~10% F£C PrPS OEENGE L 720 . ZORIS
RITHEIREE 0.1% & 72 D L O I FRRERG AN LAl 2
Mz % &, L-BSE O HRIE 107 & 1 BpE L5
L7z, #€-> T, rCerPrP % M\ 7= RT-QuIC %, L-
BSE & H-BSE # Xjl|T& 722> 72, rShPrP-ARQ

14

BB L L THWESA, BRI 107ETE
1 BEPER T L7220y, EFAL-LoRHREZA L
TWD EMANZ DI, T ORISR, EIRE
01% & 72 % K O NI BAALAN 2 I 2 72556
BB BASE S AU HHBR S 23 100 12K F L=, C-
BSE % rCerPrP CTHitH9 % RT-QuIC TlE, f&EE
0.1% D HIEGLAEMAAN O TN L v . RT-QulC 1%
SERICHEIND PR 28 FEHLE), 20X H
7R R EIZITE S 720 OO rCerPrP % &
L CHRIRE 0.1%IE G F I FL A A7 /E F C RT-
QuIC % FEfifi L 7= HA I~ T, 2L og DEUGME T
MWELDZ ED, rCerPrP & rShPrP-ARQ O fifi
(& V., L-BSE & H-BSE %5/ A[HE72 RT-QuIC
NETEDHEZELLNT,

3) PrP-res OfHE

rShPrP-ARQ # R HE &% RT-QuIC (2XY L-
BSE & H-BSE Z kBl Al6E & & 2 H A7/, C-BSE
% 1rCerPrP THiHi 3 % RT-QuIC DFED X 5 732,
HEIREE 0.1% D IEB I FIEFLAN ORI L 5 | i
DOFERIRAEFE L VD | R ZR TIIRNZ &)
O, BERLEFEICEMMAMNELE X biL,
% Z T, RT-QuIC FEHYH @ PrP-res Z WB IZ LD
W72 (X 3),

L-BSE £ LW H-BSE & & (ZHIRIPEY) D 58
FE DRI EE OB E ] L7, rShPrP-ARQ % J
B L LTCRKIRE 0.1%D RGN ALAIFIE T ¢
&k L 7= RT-QulC FEEMH @ PrP-res &L, T4 7
TECOBRNBENFREETHLIT LD D
7. L-BSE T472< H-BSE T o7,

Z DEWE, rShPrP-ARQ % v 7= RT-QuIC T
X 57 L-BSE & H-BSE DS DE % il
T LEWE LTHIHREE B 2 Hivd,

D. B%

rCerPrP Z EIZH VT RT-QuIC D& HRITIE
TGN FLA 2 WRN$ % = & ©, C-BSE @ R 7Y
TG B (PP ORI SE AP E
SN 57, L-/H-BSE @ PrPS OIRIZPEE Sz
WZ & DB rCerPrP % W% RT-QulIC T C-BSE &
L-/H-BSE [ZWIREIZIXBIFRE & 72 72, RT-QulC
ITHHEY) DIFAEIC X 0 ROGHRE ST v e
WO REEZATHD, tCerPrP ZAVAEZ & T X
JERICHIMTE DR RIEEDOMAFFETTDH
WED PP R [ RETH o 7= (FRk 28 Rk



H), L, L. L-/H-BSE #XB3 5 LN TX7
Mol

AAEEE . FE L LT rShPrP-ARQ Z W= & =
4. H-BSE @ PrPSc o #aig I ZEE /2 Ay, L-
BSE @ PrP% Mg 524 TIZZ b D DFHE &
nNAHAZ LR LT, £7/2. BEIEEY+H D PrP-res
BN BEIE NS S U720 H-BSE TZ < #8491
HEENHE S5 L-BSE TAH W &0 9 B 4
R L7, 2D EMASEDESZ & T, mRE
MFALANFEE T T PrPS ZRHARETH Y . o
C-, L-, H-BSE %5/ AlHE7e RT-QuIC {50 Fii A3
AREE 72 o7 (X 4),

E. %&wm

rCerPrP & rShPrP-ARQ % #/E & L T, 2 DIk
GuA R LA DAFAE/FEAEAE T T RT-QuIC %2179 Z
& T, BAMEI oA E LT, ERNIC SR
HURE 2 H->>, C-, L-, H-BSE kil 5 Z &
NHRE & 7p o T,

<5 | im0
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1 rCerPrP (/) # XU rShPrP-ARQ (f7) ZHE & L7z RT-QuIC (T & % H-BSE Ok,
Normal BH 1Z#&YRE 0.1%FEREGFINELAIAFAE T TO RT-QuIC DFER %2717,

2 rCerPrP (/2) ¥ XU rShPrP-ARQ () A FEE & L7c RT-QuIC (2 K % L-BSE D,
Normal BH 1Z#&IRE 0.1%FEREG FINELAIAFAE T T RT-QuIC DR %2777,
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3 L-BSE ¥ X (N H-BSE @ RT-QuIC H{M&EEY) 12 & £ 5 PrP-res
ZhE, FEER BSE EYFIMELAID 104, 107 AR D & B4R S L7250 O PrP-res Z7R 7,

4  RT-QuIC (Z X % C-/L-/H-BSE Oi#5l, w/o BH:IEEYMILANFEAFAE T, w/ BH:IEEG ML AN FAE T
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2. TIANANAFTR V=X D577V F ALY DOIERBF DT

SEREZEE B EBR BRI - SRR AR

Wi mH O EE (EIRE - B -« RYYE S E)

WA B ET (RIEKRFERERE - EREER SR
WHEE

ARFFETIE, 7V A IR TE - IBEEREZ AL LT, Fo v 7 - URY v a=
> T O S Surface Plasmon Resonnance imaging /A2 A L, 7 A U &L E3E
i JR(FDA) 7K A D 1200 O FEH7)>E Prion protein (PrP) A5G Db &M% A
V==V ZICEVRE LTz, T H 30 DILEMD 5B, SHITT Y A4 L Ryt
IR W TR PP (PrP%) ApkmilZh R &2 5> 3 MDA (Alprenolol,
Collistin, Bisoprolol) % R U7z, 3 FEOH T HNHIIR O @ < | MK EEF % i
L <970 Aplrenolol % Fukuoka-1 #RE&Ge~ 7 AZHHPOKIZTE G LIEEZ A, 7Y
A RRGE 115 B OB T PrP>e O MBI STZS, St A AR O AL K13
b7 b & 7=, —J7, Docking simulation Ci, Alprenolol (% PrP O 78 v kAR v

N EBEEAL S Helix B ¥ OFEIKIZHE AT 5 2 L DVRIB S U7,

A. BFREEW

7Y AT, IERED PrP(PrPC) &
PrP(PrPS) 3 A L. PrPC 2% PrPSe | Z5EfGe 1 A%
YEEHT 5 2 2T PP BIMNICERET 5 2 &
TRIETHEEZOLNTWVWD, ZNETT VA
VSRR AIIE L~V T RWE St PrPS &
W SHELEREAT DL O0OLEMHR
RO E L TRENTE N, BELX
JVTHIPEDRRE ST - IR &
LTV,

T, THETEERLE LTHER SR, 248
PIZBET 2B bEE ThA2BEFOHEAIN L
B ZRH L, 2hETERRDERD
RERHEE L TCHWD, [ FTy 7-URY Y a=
/m @EE@ME I INTWD, BEFHEANX

B DENEENHERSINTEY ., %%
:;&b%kaa Motz EnD, K
ﬁyr@;5&%9T$@%%ﬁﬁ%®$%
ELTHEABSINTWS, AFETIEZ O# D

57 AU D EMERKNLE (FDA) AGRFEHD
1200 D FEANZ DN T Surface Plasmon Resonance
imaging (SPRi){EZ AW T 7Y 4 U AEMH % FF
SHEENDA Y V== T EiT o7,

B. WG
1) Surface Plasmon Resonance imaging (SPRi){%

WCEBDE AT ) ==

SPRi {£I34 Bt v P — ﬂ DR A
%ﬁ77x%/ LIS D P UTIVEA L

5y FHFEAAEN % $iic & E Ké ZLENTE,

UﬁyF(ty% IR ST T) LT
A4 & GREICWT 1) & OEEEE (Ko :
dissociation constant [ A7 [ M]) % HIE FIHE/2 R T
b5, RWFZETIZY H > K& LT FDA HKRRHE A
DEHRGLT A7 Z Y —1200 FFH, 7574 b &
LTt FALH recombinant PrPoo.osi(recHuPrP) %
7z,

2) Fukuoka-1 £RJ&EY% N2a MilQlc K55 A7V
—=7

A7 V== X0 REEE SR 10'M LT
@ recHuPrP (ZF WSS TEEZ /R L7z 30 DILE#IC
DNT, FH A7 Y —=r7 L LT Fukuoka-1 ¥
JEYE N2a MIfRIZ EALE41~100uM £ THeh- L,
PrPSe A= M 2 7597752 £ 9 7> Western blotting
W2 WE UGS LTz,

3) Fukuoka-1 #REYe~ 7 A EERIZ L 5 in vivo T
DOHLTV A AEF OFRGE

B A 7 ) —= 7T PP ARANHIER 2R
L7 3HOILEmD 5 S, b ENE L, MK
MBI oBEBELmWZ ERME TV
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Alprenolol (ZDW T, Z® in vivo I8 D%
@ﬁLKO4HW®CD1771LMMMM@
Fukuoka-1 #E¥EJE~ 7 A brain homogenate % 20ul
ZMNEERE L, EH XV Alprenolol (250 mg/& %
W 50mg/L) @B HBEBOKIC L %5 2 Bih L
7o U AR 115 H (115dpd) & BIFAR
N~ T REfRE L, R A2 BRI L 7=,

4) Docking simulation

AutoDock EFEEND G FET V7V a
L—ya Y7 b =T % MHWT, Alprenolol
&~ 7 ZAFF1 PrP f#] @ Docking simulation 1T >
7

(ﬁﬁﬁmmmﬁ)

ZN I IZBWTC, BFERBRITRIR R E)
%%%%ax g L. KR8 COE L7,
FUF T L TWARB A WS D%t
L. TXRTOERITANA AP — REBR=EICT
ATV, M EE DO SNT~OH 720 &
I HLDOIEEZFA > TITo T2,

C. HrIERER

1) Surface Plasmon Resonance imaging (SPRi)i%
WCEDHE—A7 Y —=2 72X, recHuPrP (2
fREEES 10'M LLF TG T 5 30 FEO(LEM %
A L7,

2) WIZE A7V —=2 7L LT, 30 DILEW
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TVhbe PG - B LG A EEEL, v b =2 A L~ L-BSE 7
VAVPMeETH 8k, 5L (W=7 4% L) IZBWTC-BSE 7V 4
URHTCHBT 20 E WD S EFHT, H28 4EE F T2, L-BSE 7' U A &4
RAGTE (MNEERR) S =27 A4 FILORMHNICEB W T, L-BSE 7V Ao b C-
BSE 7'V A S HBLT B REMEIIM O TIRWZ L Z27R LTz, REEIL, SHI1Ch
=7 APN~D 2 RIEHE (MNEERE) 2/ CTH, C-BSE 7'V A 03B - Bi53

HA[REMEIT RN & AR LT,

A. BFREEW

1987 4EIT Wells H1IZ X o Tl I L= ik
BSE (C-BSE) [ZJE[E 7> 5 RN 4 [ 72 & ~20R kA
WL, A THLRAFMALR D N T FMAIC
XU C-BSE R D VR Iz, ZOHREIC,
B HEMAEN LTz C-BSE U A Dt h~D
RO LW ERM 7 oY 72 kYo
i (VCID) WAL, KEREEMEE 2722
EIFEMO LB THDL, A EEDIEAED
BSE AV U —= 7/ —_A T A fERRENL
DEZE, BRG], 22 X DFDHOREIZL Y C-
BSE M 7 > OFATAEITAE TSP L, EFERER
P2 HHS R OFER e I K URETIE A A 5~20 B
THRE L T\, —J7, 2000 4TI R S
7-EEM L-3 L OVH-BSE (%, B4 T4~14 54 (L-
B L OVH-BSE OARE) DS EGINCHE S Twn
%, FEEM L-B L H-BSE D45 #% DORAEHB O
TRNIAFENTZDN, BRI 7038 A D3 — TEAHE TFF
T DO TIH RV ERHERISND, DL DRSS
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HBOFHE DRI TIE, BSE AT U3 I S
7412, C-. L-. H-BSE O F MY Tid
DOPENDHBINLLATIC H L CEHEIC/R -
TLBEA9,

C-. L-. H-BSE 7' U A > OHRNZI1Z, PrPSC
SDS-RU 77 U7 I RESKIKE) EToREg{
b & UKENEE OFHIE, IMHRAR OFEER . 72 & OFEE
PRSI AW T WS, L, C-. L-, H-
BSE 7' U A 5524 L, SFBIUORE DTN
L LTEBRBAET LG LR &) AlEeME
b BAEZ T, HIBID 72D DR HTIEN SN 2
ENEEND, C-. L-, H-BSE 7' U A TR
72 RT-QuICYEDBRZIT Z DERITEZ D H DO TH
B8, ASYHEHFGE I RT-QulIC & & 3B 7 7' 1
—F & LC, C-. L-BSE 7'V F > ® PrPSC A4,
FHR AT H 2 & T, C-. L-BSE 7' U A
DOHRNCET HIEEEZGEL Z 2B E LT,

F 72 vCID & IR A ST L TV 5 C-BSE
7Y ALl UCL FEES BSE 7Y AL ) Bl



W MEIET DA T DOLIER ORI SN T
RO SN Z W, BlZiE, L-BSE 7V A%k
¥ [ Vet Res, 46, 81 (2015)] 01482~ 7 A [PLoS
Pathogens, 3, €31 (2007)] ~FEBRIICIEFHE S5 &
C-BSE 7'V AU NZHHY T 25 K 5 7 ket 2 1815
HEWVWIWEND D, i AWFSLHEC L 5 L-BSE
FUVF DI =7 A P I ~DIEFEFERICBNT
{E3E1Z PrPSC DAL AR AS C-. L-BSE 7'V
U THBI LS 2o T2, ZRHDHESMNDS,
L-BSEZ' VAt B OERBICEHET S &
C-BSE 7'V A DRtk & 1455 2 O TIEXR N
MEW D FREVERTRINATS, T Z AR HEMIZET
IZ. L-BSE 7V ANt =7 A4 v ~r
BabZ LIk »T C-BSE 7V AV ingiizic
HELT 570 & 5 J&FH~, L-BSE 7'V A 12D
WCOHREERTHZEEZHE LT,

B. B FE

1) BSE fg&&8 7> (JP6,JP10,JP24) DMATE Y 3
— % 2% Zwittergent 3-14 / 0.5% sarkosyl / 0.1M
NaCl Z & ¢ 50mM FEfE T & U w7 LFEMER (pHS.5
@24°C) £ 713 50mM PIPES #%E % (pH6.8 @24°C)
F 7213 50mM HEPPS #%&7##% (pH8.4 @24°C) H1C,
37 ~78°C DIRSESA: T34 > (Worthington £l
FEIRE 0.4unit/ml) (2 X Y 30min Rk L7z, TH1E
FOGIRIZ 0.5 52 10mM PMSF (7% /) — )L/ A
& )=V (51, vIVIZEE) Z RN, 16,000xg T
15min 0 L TR OGN D WEY % SDS KU 7 7V
T X RERGKENZNT, 177 ) Ao EAETUER
PRAWA T AR T oy MECED 2O
HEHUME D PrPSC Wi AR L7s, E7. BRPESRIE
FTTORT L AEBIT kT 5 PrPSC o #KH UM % i
RAH7=0IZ, BSE R T v (JP6,JP24) DT
U3 — N % 2% Zwittergent 3-14 / 0.5% sarkosyl /
0.1M NaCl #& e 50mM 7' U > B (pH2.2
@24°C) T, X7 (Sigma £h) 12XV 40°C,
60min F{EILL, VA Z T ry MEIZLY
PrPSC [} R L 7=,

2)C-BSE 7'V AL HHUVNEIL-BSE 7V A % 2
A X =27 4 V)L (C-BSE 7'V A k%
PV #017 ; L-BSE 7° U A U HECH L #022) DK
JMATEEEE R E V1 — h & CSTBL/6] ~ 7 AU
BRL, ~ v RIxT B EMEE el - B L7,
~ 7 ASOEEFEICEE LT, #017 & #022 ORiEE
EREVX—bMDOT 77 —E K HkmE U=
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AB T aT 4 TS, HEET D REY p—
KD PIPSC Do A BREREE LS 2B L H I
REVR— MEEZRE LT,

3) MFREECHI7ZICE T LTI =27 A4 ¥ r~D H-
BSE 7'V A DREGE - ASREFEBRICH T D | FEBRIC
I r2h=0 4D F I+ EHEEIL T
(prnp) DOYEFEFCSNENT 21T > 7, H BRI 57 7>
bi%725 /5 DNA gL LT, B AT T4
~—: 5-TTC ATC AAG TCC ATA ACT TAG GGT
CAG-3’., 7oF B AT T A~<—:5-CCT ATC
AGG GAC AAA GAG AGA AGC AAG-3’, BLI T
KOD plus polymerase % ]\ 72 PCRIZ LV | PrP =
— Rtk 2 & T (-339~+883) DNA Wi #4547,
Z @ DNA Wi/ (PCR PE¥)) 775 1 A48 DNA %
T L | dideoxy ¥£IZ X 0 EHEBH oM 21T > 7=,

(fEHE ~DELRE)

TV A ORI, ESLRGYEITERTO T
AR R HE ) 28T L, T RERE R 2RI E
fEEE IS~ T ~ U A~OEFEERIL. B
B N OVE BB D15 B XU TESLESYIE
WFIERTEN SR EM IR | 6 KO TRERENM) O
7 - HHL - R OBRICBI T S5 2T L
[E] SERYAEAT JE T D Bh ) KR % B 2 O F AR
3 CHEME LTz,

C. MR

1) FEEEIZ, C-B L OL-BSE MEHE Y DMK T
UHx— NESSL UTHEER, v RAE Ty
RASHTIC L 0 PrPSC ZRHIT 5 &, Bk (k%
68°CLLE) M oButEiME (B KL% pHS.0) DIk
2B VWTC C-BSE 7Y A & L-BSE 7'V A
D PrPSC D3 ARFIMEICH & 2372 250388 &
N5z ExRMULE, RAMEEITERLER, 20
LM TV A OERDFIMICBILETE D
TEEMEGEL (K1 AD

— 5. WEAEEE|Z, C-BSE T L OMAE T %
— MemiE (B3LZ60CLLE) T/ XA 2 k-
THET 5 &, 37—40°C T8 1 T X » Tk
LA L by 27 ay Myl TR
X5 PrPSC DIKBIEE A Ly T &M~ 7 |k
THEVWIBGRERDT, ZOBIGN T C-BSE
TV A NFHETH D Z & BT, AREE
FlZBREENR, AN, BREERD O D
ICABROFHNTE R eolz, HEAREL



STRRORIZBHT- > 17, SEEFIZHEET
XMoo,
FAEEIL, a7 T —BHEOBED pH L
P EERMERIASET, pH22 IZRB W T T
X2k EBa Lz, ORI, AUFZEHED
L-BSE 7' U A > DH =7 A P ~ORE 0K 5-FER
IZBWT, RPN THAETHAH ETHRLE
#D L-BSE VAL EBREG LI =7 A4 %R
FRUCK U TCRIE L2722 &5, L-BSE 7
VAR ENTHMIND /RN EE X729
Thbd, HRTRER. BESRETTOXT U
{LTIE.C-BSE 7' U A 12 H~_TL-BSE 7' U 4
HI 0D PrPSC /3B 2L - 14575 2 L3/
ZEembholz (M1 B], (R 7y ooxE b
U725 T, L-BSE 7 U 4 Hiko PrpSC
DR LN Eid, RNZRXTH B,)

2) H28 4EJE £ TlZ, L-BSE 7'V A v #¥IRUEHE
(ANBERE) SE7=h =27 A P ILOKEN T, L-BSE
TV A C-BSE 7V AT S A EEME
IO TR & 2R LT, AEE, &S5I1Ch
=7 AP~ 2RIERE (MNERE) 27581
C-BSE 7V AU NHBLT &9 x| WFZEEE
DY Y —=2ATh 2D 2MMRF L ORTFHIERE
F— b %& C5TBL/6) ~ 7 AN L TRl -~z
C57BL/6] ~ 7 A% C-BSE 7' U A &%/ L-
BSE 7'V A NI TH H DT, C-BSE 7'V

I BFAET I~ U ATFRIET D, FBRORER.

C-BSE 7V A& 2R L7 =27 4 Lo
UARE Y — R TlE~ ™7 213 2871104 A TAHE
Ty RARA > MIELE (=Bttay ra—n
B N, L-BSEZ VA Z 2R LT =27 4
PLOMRARE X — M LT-~v T A (=
BE) 1%, BERETZ 360 H 2858 L 7= BlRE S CREVE C
H5 [KM2],

3) EBRICHES D =7 A LD prup OIEIFS
AT 24T o 7o, EORER, H-BSE 7'V Ao %20
BeH LI 28O =7 AP NLDOND 18E (#026)
N, FHOT LIVZEBWT, PP A7 Z X7 F
K- VUbEe—h&Ea— NTAEERSETICY B—
N 1EIORINR S D Z LN PCR AT HHEE S
NIK3], EHICDNAY— 72k d
X7 L AF KL~ TOERVISHIZE Y RK%E

MR LTce ZOMBERDZRIZONVTHAIZL 25,

RGO % Il & T 2O ERIZFEEDOE

34

BRROLNT (K31IZiX, 2o
#028 @ PCR PEW) &~ TR9),

FRIZET D

D. B%

7 L-BSE 7'V A id, miR (B8&% 68°CLL
b)) ot (BX % pHS.0) ST ToHR
XA AL L D PrPSC T A AN LT, 8o v
I pH8.0 LV & pH6.8 D JF MEEHETEMEA E D,
pH6.8 D B 44Tl L-BSE @ PrPSC [Fii4 % L 72
WV, ko T, PrPSC DEIE A AEMED U
NEATIE AL . @RS EEEO LM L-
BSE 7 U Ay BilEiizZ &2k %5, L-BSE 7'V
T AN RA SR RIC L D L HER SN, &
DX D BRHEEEMAE Z DD E WS EiZ, 7V
AU RED MRS PrPSC DEHE RIS A E 2 5 1T,
BULIRZR N,

—J5 . WEEERE B CBIE C& /=, C-BSE 7
U@ PrPSC Wiy o> SDS-RU T 7 U7 IR
ERIKEN ETOWKEIE Y 7 M, AEEICBRE
FHR TN I BICHBMTE Rl RoT, REL
TEBWEEERED S, VM2 R TER
KT D &, RE LT LY TIX
PrPSC DIKEIE S 7 FARD HNLDH DT, FHHEA
RED AL B R IKE LART D 2381 AL S tE 2
HfcECWARNWZ EIZhdrEEZLND,

F£7-.C-/L-BSE7' U A ZpH2. 2128\ TRY
AT R DWERITNT, HERIC =R Z T e
v KOS INT T2 & 2 AT U A & b ICPPSe
N ENn7-, L-BSEZ U A 2Rk n&E Li-h
=T AR RBNIIRIE L 2o T2 (5.
LR U 7 ik 5 O PPSC & 2% L < MR 5 3
) 73, L-BSEZ U A U N EHN T RN iF
SINDETBZIZSWEERTH T2, vB, 1=
T AV ILA~DLBSEZ U 4+ O OERED KRS LI 2D
iz —2rva vy 7To¥kENH%5 (Workshop on the
epidemiology of human and animal TSEs, 30 April
2010, Torino, Italy) 7%, & DOFEAMIZES T % e ik
RN B AR,

FIAEE T, =7 A PILOKN T L-BSE 7
U A6 C-BSE 7'V A L 3 B - HEFE 5 Al HE
PEIZ DWW THHAT=, CSTBL/6] ~ U A % AW T= 3 A
FT A OFERNS, L-BSE 7V AN =2
AP NLA~2RIEE LTS C-BSE 7'V A HIBL
THAREME IRV & E 2 BT,



ARFGEHETH W= =27 A4 PO TIE,
prop DYGEEESIENT 2 B —1T->CEY, 7 /&
B BRI NE TR, Al 47
ARXTF R JE—=FrDY E—F1EZXRELT
heterozygous 72EENHID TR OMN -7, Z OfH
& (#026) 121X H-BSE 7'V A4 > Z & A G35 T
HY [F < H-BSE 7'V A v &R O#&5 Li-ftho
1EEICIEREIZ R, 2D 28HIC, 7V A4 Dk
ZPEDFENTRD HALD DD, S 1% ORI ) BTk ZE
W, BRBIBEOMERE LA, =04
PFNZONWTIHZOEROWEITR Y= 6720
S22, B N COEBRITHCRENRH>7- (Hum
Mol Genet, 2: 541 (1993)), #@ X CTlE, ZDOXRKE
CID & ORERBITIEN LRI T s,

E. #&im

AAEEIILL F O R A 1572,

« PrPSC DAEAVERIFRNTIZ %A v R AN D Z &
T, U UMNICERE L7z L-BSE 7 U 4 I EHHY
2V A FRBLHICHERR L=, = @ PrPSC o1k,
PN 72D C-BSE U A& L-BSE 7
U A OHBNIE AT fERioHIBIFEE 241
WTbHERBRFERIRD EEZ LN,

« L-BSE 7V A& =7 AP~ 2= (4
WNEfE) &€ TH. L-BSE 7 U 4755 C-BSE

35

TV A BB D AR RN EER L
776

« KRBFZEHEDOAF TR ML L 7= B R O H T L)
DT, AV EZXTF R Y E— SO U E—
N1ESEREFOT LV TRELT-EIEE R
O, FROBEY LB CX 72, SUR
KIZED, ZORKERE T FTHEEHTH D
ZERbhroT,

F. BEARER
L

G. FFARE
1. msC¥esE

H. FEEFEEMED HFE - BRI
1. ¥Frius

2L

2. FHHHFEEG

L



1 U C-/L-BSE 7' U A v D303 AEIZ X DR HR] (A) E_XT v
SEbICxR T AP (B)

2 H=T AP IL~2/KMIE LT C-L-BSE 7 U F v DIFFEEMHEICHONTOD
C57BL/6) ~ 7 A% AW = —B DA AT & A Ofl R, A TR O/ A
FT vt A B{To T,

36



H=T AP prap DAY X T F R - Y B — RNMEID PCR BEEMDOT 70— A
=

BARTKENG, VVEIAE B#026 L #028 TliE, U ' — k1 [E4DKRH&ICEL Y PCR
FEMMN 2RO R 5,

37



6. FEER (HA) BSE BL4dDBRHIBICIIT 5 PrPsc i

SYAMEIEE fEE TR ALHRESLR ST - R RERER Y - FARITIEED

FEEIN—T &

R s

MMNEERRIC K % BSE &Gz k0 . FEER (H ) BSE BG4 O RYI TO PrPse
DI HHBLEFE] & EAL A2 B SN2 5, £ 2 F TISHE L7288 L OJEER (L
B) BSE &bt L, BSE @ PrPS O rlRe/2 IR 281 522 L, @ b) 728 BRHE
WEWCEBNT D, AFEEE, JETR (HA) BSEI0%MAAIZE AL, HILAZA
FREEA IR EERE LIEER. (H &) BSE B4 (n=2) Z1EM L7z (FEAk 29 4 11 H
BELOH30 41 H) BN EERERI O LLl s O 138 I X D FR EOEIT R 5T,
2018 A3 ABIME, FEER (HAY) BSE LA H ~ O EI SRR D% D BSE
e O BEARIEIRSE B S TRy, RAEEIZIFRIIIC 1T 5 PrPse s 4 T

ERAR

A. BFREEW

EYERRIRIMAE (BSE) 1X, DAY LA B—,
BEOBMNEEE. AoZaAf Y7z h--Yas
7 & & [RBRITARZEMEHERIR IME D — > T, Y
MHEBAR TV A OB TRZBZ &
NV F IR E BRI TV D, 72/ TH BSE
T, ADZEE 7 a4y 7 )Lk« ¥ a 7RO
K & 70 B NBRIEEYLE C, AR A EEE /2R
HTHD,

1986 F-ZJE[E THID THERS S 4L CTLLK, BSE 1%
| OV Aok GER BSE) DRKEEZ S
FUTE T2, 2003 45 Z AU E TIZ 100 FILL ED
FEER BSE 7 H A Z & et F CHOE I iR
ENTW5, FEER BSE BT 1L A LN 8%
Pl EoEEd <, @8 BSE O3 AR & o B
RN En, I (AARRAER) ThbHZ
EDRBEIND, ERFEERBRY TIX. IhvE
TN X B R & 72133k E R (L 7)) BSE
DE~OEGRER 2 206 LU, E BSE TIL, BEK
SR & FRIERY, B 77U A H LRI E (PrPY)
DHEIEALZ B 52N Uiz, £7-. FEEH (L)
BSE %, FERAER O HEBRH2NER BSE £V b
BNz Enn, 2OV F ATFITH L CTREM:
IR T LR STz, L, FEER BSE ©
ASD Y A7 ROFEETF 7 EIXRMEA 28 H %
<HV, BSEXROEINI-MEE LT, HEH
MHJRKZEHZBEET HF NN > TN D,

AWFIE CTIIE~DOMNEEFEIZ L % BSE &3

38

Bz kv, FEER (HAY) BSE YOI
O PrP5¢ M HBLERE 38 OS2 B & 2>
2L, ERBIOIEER (L) BSE & Hgst
9% Z & C BSE DY L UOSIER S ORI
&I 5,

AERE X, FEER (HAY) BSE 4O MFLA|
BEAL, MNEERIC LY. JEER (H #Y) BSE
BYFE RN L, BBz EE LT,

B. B FE

1) JEER (H ) BSE RSED PrPS DN H
BUERAL & R &

RIVA K A FEMEA 3 5 E V2, SRR
JREMLE L. B 2mm OB R YU L CRIEE A
IZE@\L, TOE@NEIY 18G DA T 7 %
W THIRZERIC 22 L, JEER (H ) BSE
JEGA D 10%MM4FLA] (n=2) %7213 BSE FEged
D 10%4ELA] (n=1) % 1ml MPNEERE L 7=, 17tk
I% BSE [@liar i Tl L, BBl s21T-o7-,
BSE FEEYA D 10% A4 FLAIEAE 2 (BSE 21X
A) XS 5 0 H TIRBRERI L. PrPS* 2 T X
Z o7 a sy NETHNT LTz,

(fEHE ~DELR)

Yo TR LU, WFERE A OfakR
PEBRIZE O T, £BW IR, dLHEESLR ST
FerEms & PE R G B RRE B 2 DK 2 15,
(] 7 MSTAT Bk N ALHEE STAs & W FERERS 12 38



D574 7% A = AERIZET D ME L ONE
AEHIERR ) ST UIEE LT, Y ERENR &
OURGLEN DB Y $ L, BV O AR
I D FEBRFESE ) 2 BE5F L7z,

C. HraeER
1) FEER BSE Y40 PrPse O H B AT &
RS &

RS B AR & 0 FEE S H A BSE
Y ORHAN 2B L, RV A X A R
faPNEfE L, JEER (H7Y) BSE JEdes: 2 BEA1E
H U7 CER 294 11 ABXOYH30 41 A), K
NBERE R 1% O LLie s B IR BRI L D IRIE E o2
BIZ7e o=, ZHE TICHE A~ DB UGk
DOEALZED BSE %5 0 BRARIEREFIIBIZE SN T
1,\721,\0

D. E%

FEER (HA) BSE BG4 O REFLAI O 4 ~DfiK
NAEFE Tl HEFE%R 12 20H TRIEL., #EE%
18 72 H CEN.AREERIERNE & 70 b s S
TW5% (Okada 5. 2011), Fx D ZiLE TOWMIE
T, FEER (L) BSE BG40 MELA D 4~
D AN EEFE Tl BRI AD 11 20 A LUREIZFIE L
PR 16 2> A CHIZENEE & 72 5 (Fukuda ©,2011),
F2IEER (L) BSE ORMELA D4~ N2
FECIL, #5E% 4.7 2>H TN PrPSe 2 H LT
% BIERE 2 B2 Th 503, 2018 4F 3 A BIfE,

39

ER EOZ TR o, FEER (HAY) BSE #
FEZEDN D ORI PrPSe AT, BER%O sy AN
FUAE L, AR ICERIIMIC BT 5 PrPS HFE
ZRENTT %,

E. #&im

DR NEERLIC L A ERK EO BT 205
72 2018 4 3 HBIE, B~ DRI SUSCABE DL
{EZE D BSE % & ) BRIERFITBE ST
U IRAEFE LM 2 BR B L, MY PrPSe o (HBLERNL &
ZHEEICHOWTC, vZAZ Ty MEEHANT
THET D,

F. BEREEREHR
HrlizZp L

G. WraER%E
1. f@CmE el
2. FERHRF L

H. SERAEEME D HIRE - B EIRTL
1. Fafls 7L
2. FEAEBR L



LITICHERZ AN TT SV,

#£1 JEER H A BSE O4~DEYLEAER O Ei & Fral

JEIR (2108/3 HILE)

R “iﬁggm 78 H i) BlR BH~D . Prps
Bt

1608 H %! BSE H30/1 H30/4 T7& 37 A - -

1610 H %! BSE H29/11 H30/4 T 57 A - -

1599 BSE &% H29/7 H29/12 57~ H - - -
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7 .BSE. FEER! BSE JRYEN D IR RBARNT
— BB EERIC X 5 IEER BSE ORIFICET 5852 —

SyRMEgEE R S0 WIREPERT: - BREEOPSEEM Bd%

B e FEEAY BSE (XA FRIMERIR, JRZSASC PrP™ O AR BSE & 1354
2B 7 VA UKET, HREEDARHLRENZ ., RICTHA LT-IEER BSE OD—>T
&5 L% BSE & BSE OBEIZOWT, EBREM)IZ X DBIMEEO RAERREIZ LV M
T2 EAEMNE UTHFSEAR GHE L7z, AFEE IR RS £ T2 E LT D
Zl, PELTOWIENLARE —INLENE Y h~OEMFERNAREIE SR S L)
ST EDPBLYEYTE L TOWRERIIES TR, RERET, RIFZEORME L 72
% BSE BEYLE/LTE v FOJFERAMTFICE L TR L0 TEOR R4 T#H L.
N EEFEIC X D BSE YT /LE » MMKTIHE, 7 —/b—=0 sCID-VV2 (28T % /Mikir
TRVHER, T/ N DOFREIN BN D . HRREME N T v AR — 2 — &8 L L
TIEREFRINTHET L7e. PrP™ NEEICIRAE L, PR OV KA 53 DA —E
LT VGlutl B>+ 7 ADW « BN A vz, VGlut2 Bt 77 28 bid A&
IR o 7o, T TIE, Fa/ K 2 /AT 2 BERREEE, 1B D VGlutl Btk 7
T AP LT e, IS RESEROIC, FERLE OB LIRS TIXE R E OB, 5
FEIR S CIIBERHIRRTIR 22 D22 ME, EE ClEBRk e ¥y FOWENED 7. BSE
JRGEE VT > RANKTIE, PrP™ LA L0 BERRIAC ORI 72 G5E N4 U, TR
Fa D « BLIEDE Z 5. IRUNT, FRLHIAE D SR OND SEATRAMED B - BidE L, FF
R 7R B E 2 T B2 6N 5. AT, B/IMMEISRIRN R 7 2D
NI BT Z L n, BRI A MR ME AL U7 R AN Z > T D

AR ST

A. BFREEW

ARFGEIE, 77U A kD BRE R s SR % ket L
THEJfi L, BSE & FEER BSE O HE, 5L OZF D
RIS L TRETT 222 HME LTS,
INFETOMEND, 7V A EG T RERFE
TRREICRBWT, Bl S RiE SN2 A R
DOMAE DRI LY, FHERFEAI RS 72 it W%
IRTZENHETONIINTND. FHx DAF%ET
%, BSE MmESNI=F/LE Y T, /MMERL
J& DFRZE 7R & 5y D IEEARIT K DNk
FOZFEMFERFBE L, WAL CTHERT
U A ALENRBDOND. £, PP DiLE /¥
— & LT, PERR O, 77— 7 RD1EE
DB CH 5. FETEH BSE IMBiES NIz LA K
—ClE, KAIMEEHRIEE N~ PrP™ OFRCMAH
HERDIR D PrP™s JpE RF — B ERKEL, 77—
7RSI DULFE DL S0 & 5 s H
ENTWD. ZHITHZ, PrP™ OWEE~DBHE 72
TR & I g SO R R I JE B~ oD /NRLBE IR L 5 3
R & L CHERR S LTV 5.

AREBRTIE, NHEALTY b, NARX—|TH
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5D FHERERRT 2R & L, JWERIPT A
NED X ITENT HNEMPETS. BSE, JHEE
i BSE Z N E U mEE & s LB i
EMEE R IR o e B~ Z OBILIR DAL=
RIEEZATVY, & 2 CIEEEDRNL LTS E 12,
TR A TTICRE L TR S ST 21T 5 .
ZOHRTROENTZT VY A AR OIRBLE %
ol U 7= R 28 T RS DWW Tl 9% = & T,
FERUGEIC L0 7V F RO RE DL —
EMEFHnT 5 T ETHD (K1).

ARAEFE 1, WL ERICHEMEZZE L TWDH I &,
FEL TWEMRERIC B W CTREME R T
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& H Y EBAL O LEE CTlE, Friedman Mg, WO
(2 Wilcoxon IEAZFIREIZ L VAT o T2 B AR A >
b, 72 B N R fH ELBRIZ 13, Mann-Whitney U 18
BN X VT Tz, AR TIE, BB, B
L ORI & 72 o o RIRIZ OV T, 2
U0 cfu/em?, 3 1 O025,000(<) cfu/em? & LT -
7

9) 4B LUK & EUHE TR T DEDG
GutR LSRR A

SCHRT — & X— &%, Scopus (=/LEET) B
KO IDreamlll (R 2 — - —F) &l
HACCP LDz x5 & Lz, L7z labattoir,
slaughter, carcass, ligat, eviscerat, hide, trim, wash,
decontaminat, cool, chill, refrigirat] Z¥%—7U— K
& L7z, N0 2 EISHAE DY BA KE,
AT BN GEE, 7T R R4V A2
T ANA ) kG E LTS A IR L7, 1990
FELURE 2 AR & Lz,

RS ST TR 1% D B RIS DU T GRS
TOERIZONT, FXMOBEEER L, &
EREER . NLPARE SR, RIB, WS, B Y 27
Peif - Bom, WAL i - RV ) FONE TR
HE L LTA AL, —REE L7,

EZEICES &, SO BEE S AL, —&
KeER_ U7, OB, —FaRICRHE L chhibE



IR D Lo EEAEERIL 72,
AEIIER LY Y —F o X —ITKE LT,

C. MR
1) THACCP #H AIZEIT 5 - Mk UL
BT HEMIHES) FITHEHT2EROMER
THACCP 3 AIZE 1T D8 - BGRED - RIZE
T HEMIHES ] FIHEHAT2ERO—ERIZ OV
THRHETS (K7),
AT A4 K 1:FPETIIHRIEE V) SEN
Validation, Verification, Audit TfEH LT\ 5,
L EREER - BB BT Audit (EHE) O L
LT, HACCP IZZMTHHDTH %,
2AT4 K 2: &&Y, BREUHEEIIa—FT v/ A
HACCP ®» 7 JFH] (12 FIE) ZEEL, TON
KEWE 2 7= BT, FES B %2 (ERk 3 5 21
AToH%, L > T.HACCPEAIZ S TiX HACCP
AR LT AKX v 703 LS55, BB IHTE
TAHIZEDRNE,
254 R 3 IMAATRRO AW S5, & EALPS
® HACCP 1%V a—v 71 75 L% 2 7~ — it
AEHNRLEETH D,
AT K 4 LG TS eI HE
M3 % Z & TIAEMHIE OB N £ D, HACCP
ISHEEZRIET D LD TH D,
ATA K 5 KERMNZEHRER (FSIS) TG
BHImERGE (EHEC) D754 E M= L), T#
Fe). THEP®E%R). TNlEE ) o TR CTHET 5
DT, HENPLETHLELTND, Lo,
o O TR Z — A S PO E A PN (CCP)
WX TEHTHIVNERD D,
ATA K 6: xKEH, xt EU @itHREICH - T
XZNHDFHRNWCHTEN T HFEEENLETH
D, BREZEOIEMERAL LTS T5720ICA
Ry 874 NTHREZ EIF T3,
ATA R T M O—fEAEEE E L TR EBED
BERIIRBENA LT WE D ICREEE T LR
R—RIR—=AT v 7~ HZ L% %L
DR N EASPAATAN
AT 4 K 8: KEX EU #EH% T LS. BB
FREClT HACCP ¥ AT AFEAFLTHY | K
DAT 7L TEr P T U ANRFEINT
W5,
2AT7A4 K 9: LERER - BEMEEOER ML

-
—
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7 v ADEREIIR R RRA R TORERAR LT
RADEF AT OB ORI RE TH 5,

2) AR ORI

2 —1) BEHY EAL D L

Mz Bl, B X B2 TENEmERT (K8),
BILOwmE®% (K9) 2, I, &HiEn, M
HENENREIY 217V, —HIE A e L
Too ZTORER, Mizk Bl CTERELL 72 @Ekal Ok
OHFIAEIL, JLFIT 8.6x10! cfu/cm?, & HIXTH T
1.3x10% cfu/cm?, 9 C 7.8x10' cfu/em?® T, fiiLd .
HERY A THEZEITRD bR oTe, —
J7. Mig¢ B2 TlE, MIERTORMAEICISW T, T
FIC 4.1 cfu/em?®, & HIEH T 1.9x10" cfu/em?,
T 7.5 cfulem? T, & HIEHIE, AL, Bk,
HE (021 p<0.005, p<0.05) IZ@EWVEEZRL
77

—F . W& T, fEi% Bl Tk, ALY T 9.0
cfu/em?®, & HI1XH T 1.5x10' cfu/em?. T 9.0
cfu/em?, fig% B2 CTi%, ALFY CRHIBRA AR, &
HIEDH T 2.9 cfu/em?, 9 CTRHRA AR T, W
NHREIY A THEEZZTRD LN
7=

2—2) BMAEA 2 FOLig

Mizk Bl, BL B2 CENZEHERILT-, i,
EHIEn, IIMEToREO—MEREZ, £h
TR Lo A > Mgl L7 (M1 0), £
DOFESF, Higk Bl CTEE S AL 7-FR o H 9B X,
YRR T 8.7x10 cfu/em?, A Ef% C 1.4x10' cfu/em?,
g% B2 ORARO HFIAE T, 7B ET T 7.5 cfu/em?,
AL TR R & 720 . WERICRBV T,
iV b AT OMRIA THE (p<0.001) (ZHVMEE
~LT,

2 — 3) fEsxE oLt

BT, B L OWEA IR Bl 3L OF B2 T
ETNERERIRLEZ, W, EviEs, I, &2To
RO — B $ %, sk Lz (K 1
1), & OFER WA I S LT RR o th gl
VX HEER Bl C 8.7x10! cfu/cm?, [F] B2 T 7.5 cfu/cm?,
gL TlE, Mgk Bl T 1.4x10' fil/cm?, [@ B2 T
BRSNS & 720 R, 3 X ORI, 1]
NIZBWT Y, ik Bl ORMIKTEE (p<0.001)
IZEVMEZ R LT,

WIEATD & HIX S DIRIRIZ DN T DA, ik fH



el E T o728 2 A, fig% Bl T 1.3x10% cfu/cm?,
[[ B2 T 1.9x10' cfu/em? & 72 0 | Jiigk Bl OFRK T
AE (p<0.01) IcEvMEZ L. (K1 2),

2 —4) FEHYSFEREAN S O R

ARFFE TR LT-MRD 5 6| Jifigk B2 CTHHR
SNT=b DI, KIBEEEEZ S D, (O F(FEHY
TREEME bR S otz (R 2),

—J7, figk Bl TEES L2 90 ik H 5, 4
IR (4.4%) 5 RENMERERED R H Sz,
INHIEFETHEAINIRIENZHD0THY | AL
A, EHIEORE 2MIETHoTZ, 20 B 1
1% : LMY H KBE. 3 X OKGERED R
iz,

Salmonella 132 TDORIKTEMETH - 72,

3) RALEE S O A B 2K

3— 1) HEHWEALO L

Mgk S1 BX WA S2 T (K1
3)., BLOWwEE (X1 4) 1o, itf, M, e
DENENREEY 217V, —HIE A i L
Too Z ORGSR, WEATOMIKIZIBN T, Mgk S1 T
B L 72RO R El X, ILF9C 4.5 cfu/em?, g
T 5.8x10! cfu/em?, $A T 6.2x10! cfu/em® T, Mg, ¥
FOEHIE, TP~ AE (p<0.001) {2\ ME
Zos Uiz, — 7 Jiigk S2 Tl JTM T 3.9 cfu/em?.,
9 C 3.0x10" cfu/cm?, 8 C 2.1x10 cfu/cm? T, %,
ALPZ R FE (p<0.05) IZ@EVMEE R L,
% CIEL Jitia% S1 Tl AL TR IR A A
9 C 1.2x10" cfu/cm?, $EC 2.5x10' cfu/cm?® T, .,
BIOHTNCMICE~ AR (EZR p<0.01,
p<0.005) [ZEVMEE R LT,

3—2) BMAEA Ok
fis¢ S1, 36 KL OVA] 82 TENE AR L 72, M,
S, ILMETORKO —fflE iz, ThZhk

UL Mgt Lz (K1 5), ZOfER,

Mgk S1 CTERINE oM fElL, MEATT

3.8x10! cfu/em?, #jEf% C 8.4 cfu/em® T, MEHITD

BRI CTHE (p<0.001) IZEVMEEZ R LT, —H.

fisk S2 TIL. #EAET T 1.5x10 cfu/cm?, WL T

R ARG E 2D, BEATORETAHE
(p<0.001) IZ@VMEZ R LTz,

3 — 3) fiaxElo i
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WA, B X OWE# ITHiER S1. B L OVA S2
TENENERIL-, B, S5, ILFeTomiEo
— WA S A | fEk I L (K1 6), D
AR, WIEATIZER I U 72 ik o R fiEld, Jifisk S1
T 3.8x10! cfu/cm?, [A] S2 T 1.5x10' cfu/em? TdH -
Too URJEFE T, Miz% S1 T 8.4 cfu/em?, [FS2 T
R IR SR T WIRATIXS % IR, AR
(p<0.001) IZ@EVMEZ R LTz,

AR, WERTOM, SHOBRIKIZ DWW TOHR, JiE
R AT o728 2 A, Misk B TH B ZEITRR
ootz (FERITRET),

3 —4) FEAEH YRR B O R R

AT THET LTk 5 6 gk S1, BL W
[ S2 THIRENZEDD I H FNF202.2%).
B LT 23.3%) R0 & 15 P B AL B LA R HY &
iz (83), 2055 1 RIKITHEE O HE
BL7bDOThHo =, T TARRRTNCEREL S
ni-mchHo7,
ETORKIZEBNT, KIGE. KIBEEE, 725
NZ Salmonella 1If&EMETH - 7=,

4) FEALEEERR O M E £
4—1) HEHY EALOMFS

Mgk C2 CTHLEE X7 10 POFRIZOWT, 34
pr (Mg, 2. EF) DOENETEM L, —H
WA R LTz (3R4), TORR., FHE, Fk
EONEIZ, BT 1.2x10% cfu /em?, 4.9x10° cfu/cm?,
fE T 8.2x10%fu/cm?. 5.6x10° cfu /em?, & T
6.8x10° cfu/cm?. 5.3x10° cfu /ecm? T > 77,

4 —2) HLEIY EBALO L

iz Cl, BLOE C2 TENENT T —H&IZ,
., EENPDLENENREID 2170, — B
Bati Lz (M1 7), TORRE, figk C1 TH
U2 R o i, T 2.3x10% cfu/em?,
EC2.2x10% cfw/em? T, WE B A CHEZE
ITRBD LR hoTz, —F, Mk C2 Tk, MaT
3.7x10% cfu/ecm?, &F T 8.2x10% cfu/cm® T, EFIX
Mzt BE (p<0.01) IZ@VMEE R LTz,

4 —3) JusxfE ot

sk C1. B8 L OF C2 TENEIERER L7, g,
EERTOMREO—BHHEEZ | s mIC i L
7= (X1 8), ORGSR, Max C1 TEEL 7=k



OB, 2.2x10% cfu/em?, [ C2 T 4.4x10?
cfu/em® T, fifiz% C2 1%, [A] C1IZ b~ A E (p<0.01)
ICEVMEZ R LT,

4 —4) FE[EVG YRFEEEAN R S O HRR L

I PNAE BRI, fER% C1, X ONA] C2 THRAL
SENFEHLOTIE, TREN 16 MK (53.3%) . BLD
20 1K (66.6%) DDA &= (3 5),

ZDHG KIGEEEE KRG E SRSz DI,
fis% C1 C 3 A (10.0%) . [F C2 T 1 #&(3.3%)
Tholz, KIBHEEEOAMmESNIZboiE 1 R
(3.3%) TH»>7=,

— 5. Salmonella 13Hiis% C2 THLEIXILTZ 1 MK
(3.3%) DDA ST,

4 —5) AR O FH B BIfR

VG YRR MR CoOREM: & LTl K
FHEL, BLOKRBE R S miEix, 2T
WA B E RSP T o 72, Salmonella DFH S
TR, BRI R R IR S e hs, K
IHEEE, B X OKRIBHE TR S e o7 (R S),

FENAREE R R & . — I B £ O AH B & f
SLZEZ A, ENENOMEERE(ET Y HE
B EMCl, r=0.556, £F TiX. r=0452 T, 95
WAEBIME SRR bz (K1 9),

5) B LOKD & HUB TR T AHEMAE
W or AR B9 % SCHRR AR

KE A NA A RFDAFKL TS Supporting
Documentation Materials for HACCP Decisions
(https://meatsci.osu.edu/programs/food-
safety/resources/haccp/documentation-materials) = A
T L. A&ED Beef and Pork Slaughter Process ™
UZA MRS T D ICHRE Y #E Lz 34 #

(#F6) IOV T, e AT L, #Ez A
AFETEDFE LD,

LHkT —# ~_X—A (JDreamlll) ZMRF L, HA
FESCHRODIE A IR LT, A RO ERZ b L1
BE LT CROFEHAZ AF L TNELZHER L., &
EZ 16 W (FT7) IZONWTHEEZ D E LD
7

JEFESCHRIZ DWW TIIRIER R . & ST 5 & L
TV L&Y HACCP oo TR, *FREW). PE
Mt DT DT A —=Z EfF LT

(#£8),
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YEF—U— PNk v b LESCERT, BY B
HRENFEZFOMmCL, FT25#H, IKT19#H
7Zofz (F9),

SCHMR SR, B2 BPRAEE TAR X, TR Y S >
7 (H9WbRE) 1, Bk, TEIRES ), THE7% -
B, TR TR d)) . TR1TRE ). T8
&, TNl ). TRIBCEE . TAEREE) 2
Nz (10), ZNHDOHEHADOH T, &b ICHEK
ML Tl TRIRTER] T, 248D O 5,
16 $ & 5O Tz, WL TR D9, &6
W THIEZRE] D6 T- -7,

AERFAE L, 4 - Ko L BUHTRICB TS
B2 B ELEIZE L CHIFRIETE T\ 5D,
F1 10, BRI L TOLE 2R, (A5 ME
ZD S HME L, BTSN THIZE S LTV,
(AR 2T 2 01T, HAIMEZELE T, B
BO7RSRAFNT, THLlR ) T4 Lok Nlalg bk THE
e | TR ARHE SRR SE DR SERIEH ) TEUK ) 7 ~—
NI T =T M) L) T ) TY g
EEALER ML R SRR R Y v A [0 = U ERTE
PEALRESE SRR U U L) IS, 4244
WO H, [HEE) 2 VTV AHENREH% L,
10 AEEDTW=, Vo= rJoUA] NS5
W, BEFERER Bz, Vb DN =
VERTEVEAL BT RER T N U U A LR REAIIC
RBM. BNTaEE LT,

2R LO—EREZBAHERE LT,

D. E%

1) THACCP #H AIZEIT 5 - Mk UL
BT HEMIHES) FITHEHT2EROMER
HACCP #H AIZH > Tik, & &5 - &S
DOREEB OB T TR, BEZIT) LERE
B, BEREBOHENLETHD, £z, INEk
TREOZRWER, &SRO - & Tk, CCP
DE=FYV U ITNEMHEIZRDZ NN
D B FEEN 72 < HACCP % % L T\
LR ERETL T TRMEBELRKLTVD
ZERZN, EEY - A EEY O HACCP v A
T AT BEAEEHEEN T Pr— LT RE
ThHIEEBRTILENDHD b, &
72, BRSSP EU THRHALCWAEr FLT 2l
HACCP HARITITBRHAT & Th 5 L Bbih
77



2) 4. K. B ARORT AR AR

2—1) FHPhitisk

ARAFFENZIS N T, B ERALZR & ONZERM R A >
MZOWTHET L7z, 26 OFRFOREITIE,
L0 %< O—BAMBE IR STz 5otk & 5l
LTBHZEELT,

M ENLDORREHT I T, ABFZETHR L Lz,

EEGiEE D O B, Mgk B2 TlX, & HIEHIEHAL
. BROWIZHASTHEIZZ OFEED RS
NAZENBHENE o T2, T D2, KT
Bt LT8R 2 B, E i bR b %<
D—MEEZRETE Db D EEZ LN,

MR A > S ORETTCIE. WAL L0
HZ L O EMEED R SN2 b, BH
RA Y ME, BB ETHZ L LT,

PLEMNS, TiE, TEBIXS ) & T 12
st s & bRkiELE,

— 07 BRET U 7 B YRR B S (RIG ERE.
B X W Salmonella #&1e) DHH, b %< OB
BRI S0k, BNHEREETH -T2,
SR, RGBT OR X B BIEN S DA
BHEIN-Z &, EHIITEIEME, EHiIEeNn5
R TR SN2 L b, FIckIiT b3S
YLFERE M ORI, Tt (2 THEM) B &
WY TEHIEXDH ] PHEX LD 2TV, BNEER
B ZIEERE L TH LT, ROHRERL, M
BEREzBRETEL LD EEZ LN, £-. A
FE T Salmonella NWEL BHE SN 0o7-2 L
O, ARBFZE TS E Lizhiak Tl RIEICK 54
ROTEGIIEF IV D EB X BT,

MER R LB IZ 3T, gk B, 72 6 ONZ A B2
TEM SNk Z R L= & 2 A, sk Bl I
Al B2 (2t < o~ i Sz, &
DX, BNHEBIERE, B X OKRIGERE. KB
O S - b sk Bl TH-o7-,
fig% B2 1IxKE - BU S4WiaHRE i TH
V. fizk B2 TEALTVWSD HACCP ¥ 27 Al
A BAEGE OEEELZIT WD, £70, i
HB2IXEr LT R (ThT i REE S Rk
P AEMERUSHICHERRT 528 T, &
B EIIEME, WEENEYE LOILENED N
KRS LTz & 2 BE L, 7558
BOLNTHEIX, EEREEOER T C/HRE
AW VAR B N SR e AN (R AT E L VY 5 S R o
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FEIEDHE) ZEBLTND, ZNHDOI &N
5. Mgk B2 Tik, £V #EZERD Rl S iz
ATREMENNE 2 BTz,

2 —2) BAPRNzR
AN\ T, B ERALZR & OB R A >
MZOWTHREI LTz, 26 DREDREITIT,
L0 %L O BHEERD DTS & Al
ETHrZ Lkt LT,

BRI ORFHZ B\ T, ABFZE T E LT,
EEWiER D O B Migk S1 TIE, Mo, B X OSEMN
Si, PR THEIZEZ < O—RME )
HEhbdZ ENRLNERoT2, D7D, A
e THE LT BMERAL D 5 6, i, & 5 WD,
FVEZL O RMEZRHTELbDEEZH
i,

MR A > N ORRECIE, WIS m L L0
H L O EMERDI RSN Z LD, B
RA Y ME, WERTETHZ L LT,

PLEDS K TIE, T, 36 LU & [nTEE )
BT 2 Z & LRRE LT,

— 7 fREt U7 B S YR A s 5 (R
B X Salmonella #&Te) O 55, BHPHIERE
HoOLPBHEENT, Znbix., | BiEZRE (T
NHWERANCmEZRE R 72mETHo7m 2 &
N, BKICH T D HAETG YRR M B O EHT I,
MR W T D5 E L0 &7, B
ERAEEZEER T2 LT, KLRERL,
FEER AR CE b0 EELZ LN, T,
ARIFIEClX Salmonella BEL B SN ho 722
EMB ., RBFZETRIG L Lsiisk Tk, F@EIC K
HHROIEYIIIEF IV b D EE BT,

ik S1. 72 HONCIA] S2 TEM Stk % Lt
L7z E 2 A, MIEATOMRETIL, Mzt T—
BE I CHAE B ZITFRO bR -T2, & 5T,
FENAIE R ERE X, AR5, 2 RSOk
SNz, Loz Enn | Wilisk T S K
FAOFEARIIIFRRE CH L EE X LN, &
B, g% S1 B L UNS2 1k, Wi b R ML
24 =7 F7 (GFSD) IZFT/@7 %[ U HACCP
SEEA RS L CWA, ZNHDZ EnE, AW
IZBWTH, Mlasl LR EELZ R LIS D
EHEE ST,

2 —3) FAPRfERR



AIFFANZFBNT, B OREICIE, L%
< O—RAMBEENBD SN Fh2BEMET5
ke L7,

ML OBEHZ BT, |, i, TEIZoO0
T 10 P25 O E Y RIKIZ O W TRE L7z &
ZA, TN OMIZ b EEZITRO bivenoTz,
ZHUE, MO E A I TR, F T —UEEEE T
HDHZENS, FT—KIZL VB L EDIFIF A
NEREEND 20, ANOEALIZBNT b [FFRRE
OMBEFERZ LTS bDEEZ BN, 2T
AW Tl EBEOEESNE L X v @R EEX L
5 T, B TEE] 2RO EME LT
BE LTz, FEBRIC, ik C1, B LA C2 CTHAA
ST RRIBIZOWNT, fligk C2 Tk, MEEE%
B L5, B ETE L O—RHIE D BT S 4
77

PLEND, BBTiE, T 83X TeE] 284
THZEERE LT, ZORMEICT, Mgk Cl, 72
HONCIE C2 THM SNk & i L& 2 A,
T Tl fF% C2 1X[F C1L TR TE L Ol
HES B STz, fEi% Cl, A C2 & HIZ KR
BEBAEEEEE CH Y | [ Ui E 2 L
TWAHMR, ZTOMOME TEIIET. BroTwn
Do D OUEETRREDE O — A E K DT
HHONT=DO0E L, 5%, WlisxicslT
H—HOEETREZKRT L EICXD, —iH
B DOTEYL B D 5 BRICHO W THRFHT 2 L ER
HD,

— ., EEBRHMESE (KIBEEE. BX O
Salmonella Z#Ete) 1I2OWTIL, KT,
ZhERITHH S22y, IBNAIER AR B b o
EE TR SN, £, KIGERE. KIBE. 72
5 ONT Salmonella 73 H S VT2 KIE, (v s 15
WHIERERE SR SN2 &b, RBIRER
<. EEBROMBIEL DO L LT, BNE
BIERENEY THD EEZ DN,

AR 1 8H T &S E AR AN S AUE R
THLEL SN DAY, SOV TR 3R CAULEE X
TW5, KEZT T, < OEAY OHEIC
BNOTH, BOSETHY RIBITFCHKO S EHY
R — G . RIGEREEL, RIBES OR
HEIEITEERIC, MHERIEREZ L TWD,
ZHUE, BOSETRYBREORETH D L Ebi
77

T, —RHIES BN E R R O BT
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FIVAHBIMER RO v, WX, 77 —KFICK
0. EREERBFERRICHE ICER SN DO EHE
2 HND, O, —HAHE & RGP E R R
BORIZHMHEBEENRDO N D EEZ BN
Do ZHUTH LT, FRKIT, (EETR, 25D
IEEZOHDIZE D, ZNENHEMEIC L D5,
B D WITBREED O OIG G B p 2 BEE TH AT
HIEBRTEREIND, 5%, FOKICOWTH—
I A 25 & s PN R 1 R TR AR 00 FH BE M A R
DVENRD D,

AWFZETlZ. HACCP ¥ 2T LADKEEA B &
LTWA7D, a5 —#HOEE TR
DB PR Z T 57201, R bRERL | —
FHTE 72 D ONC HE(H)5 YRR 2 iR 32 2
EEREEL LT, BB ERELL, Z0XH57R
FEAE TR E S T8 5B X0 FRM S iz ke
IE, EBRICET 2RO REZLT LD
KL TW W2 LI ET DM ERD S, EEE
ICARBFZE TS, — I EIE, WA e
BT, £, EOEFEBYFREMESEC
BOTH, PO TIHARKRRTN O OAMH S 7,
LbEDZ &g, AR TR L2 71EIC K DRk
e, TG CHiET 2R ORIENTEEL T\ 5
AREMEN B D, EERIKETIX, fEREME &
LT, KIBEZHALTWS, 5%, LT 5
HACCP ¥ AT ARRES1ED B )% BHMEIZERE L.
KR ETHMRFEETS RIHEETFICL K
TOHVEND D,

Rk 30 4EFE Tl LLEDRGEICHOW T, L0k
BB AL, M2 fifi2 3252 212k,
B YD TRET L2, % S WGE S
LA ERICONEO & £ SERBEO L&, 7
5N EBEG CRIET 5 Z & ZFHE L T
Do

3) L&Y~ HACCP BEAZ{EET 57 DL
Tk 17

LB X O SAEES~D HACCP A % iE
FES WD RKO—2IZ, LRMBTRRIZBIT DA
EHER & ZOBEEEOR S, EEEZRBDHIET S
72 DALE DN T OIFRIEE & 2 OFEB | TEHN
HELWZ &, FOREDICEKROFEBBEDDE Z
EMHIT NS, ZOXIRICHS X HACCP #H A
ZEHET D HER 1T CCP DR EXIT 9, AMEFEIT,
£B IOMKD & RALER TR B 5 A W i5 Y



PRI, Z DX RIT OV T SCHRINEE L, BROGR SCIE
FIERRO DB B E A ER L T2, Eivh & & Sl
IR L& REER LT,

AR SCHRFA A AS R ORI, 153 LTV 5
WA & BRI By 7ZeoTnAHZ &, T2
WNTEM L TWAEHEDOUEDRT%IZKIT D H
HOERHPRIZ > TWAZ &, 51T, DR
[ CIEFEME 2370 g, BEfg, 4 LK%
DRERILHEORAENFTERE L THDZ ENHIT
LEND, TIUH DRI E BB TREIZEBITS
CCP REICHMMNANEMNT D LB %25,

AAREE F & DTSRI, ARSI
95 L& bic, SRIEATEE NI D4R
DOHESIZEEIE LTl 5, AR ITR L
HTRIZOWT, [FERORELE_T 2 TETH
Do

E. #&im

BB L OR B~ HACCP v AT A
DORBITEE L TIL, EA L&Y - & et
DEHELCHEZEE D HACCP HBET- 1T Tl B
BEITH L ERES, BREREBEOHBLMLET
HoLEbhi,

OREOBRICE LT- & & - BELHEGON
BB e SNERREE S AT D EER T IMNER D D, £
DORRFEY AT LB STV 5 EU B L UCK[E
DIERERME L, B AT LOEEMEL LS -
BEBEBICA> TOHES G B 2 /ERL L 7=,
SAREE IR NI BB R & v 7 RN HWEE LT
KB L E58 L OB BAEL O W) % 15 TR
EMOREEFEE L=, ZNODOEEMREARAY v
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K1 AR THRELI-MEERDFRNEEE CF) MERXER

=2 = EFHEIMIE n o s k2
HNERRFB i 55 () 2 EEXEEW
& B1 10,400 80
S B2 18,110 330
73 S1 118,806 124
B S2 472,000 240
i CT 1,7708 356
I c2 806.15 211
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#2 EMEVGYHREME KBEEZET) O ShcmiEofzE ()

Biks MRk BREMORA b RS FEET NS R R KR Ecolk' Sah onella™ —fAE"

B1-1-01-A Bt PO IRAH( JIZFq 1.9 1.9 1.9 - 48.0
B1-1-14-B Bt T LbiTn 2.5 ud*? ud*? - 2390.0
B1-1-15-A  B1 YRR TP 3.0 ud*? ud* - 87.5
B1-1-15-B  B1 AT LHiIn 18.6 ud*? ud*? - ud*?

1 : B @ cfu/cm?
&2 :ud R H R AR
%3 : Sah onella T EMRR

#3  EEGYGREME KBEEEZET) O S cmiEofzE (K

Biks MR BRMRA b RS BT NS R R KSR Ecolk' Sah onella™ —fAE"

S1-1-05-E  S1 =0 ] 2.7 ud ud — 156.0
S$1-2-01-F  §1 R b5} 1.9 ud ud — 79.5
S$2-1-01-E  S2 ORI i 4.7 ud ud — 42.5
$2-1-04-E S2 YRR ] 2.5 ud ud — 25,000<

%1 : B{T : cfu/cm?
*2 1 ud R H PRI A T
%3 : Sah onella X EMRER
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R4 MEERC2TUIEIN-10FDEIZH T 5 =Y EHFTE D — A E 2

o — B E 2K (cfu/cm?)
RARE = Wi i ==
1 3550 4700 6350
2 4050 28500 2600
3 14650 10850 3250
4 53500 10300 825
5 5300 5750 4750
6 4450 5400 8550
Ji 24000 5000 5900
8 1265 510 620
9 6800 9400 12500
10 1560 1445 22150
LY 11912.5 8185.5 6749.5
R {E 4875 5575 5325
&/ME 1265 510 620
=AE 53500 28500 22150
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Kb FEMEHYEEME (RIBEHEZET) OB S CREOEE G8)

R4 ek BUEED AT B PE R E R KGR E.colik! Sah onella* —fHmE

C1-1-01-H  C1 EE 10.6 ud ud — 2640
C1-1-03-H  C1 EE 374 11.4 10.6 — 198
C1-1-04-H Ct EE 11.4 ud ud — 280
C1-1-05-G  Ct kg 21.4 ud ud — 546
C1-1-05-H C1 EE 6.8 ud ud — 1.4
C1-1-07-H  C1 EE 11.4 6 ud — 404
C1-1-09-G  CT ¥ 9.6 ud ud — 190
C1-1-09H Ct EE 6 ud ud — 322
C1-1-10-G = CT i 13.6 ud ud — 476
C1-1-10-H = CT EE 8.8 ud ud — 296
C1-1-12-G  CT i 6.4 ud ud - 152
C1-1-12-H = CT EE 6 ud ud — 116.6
C1-1-14-G  C1 i) 9.2 ud ud — 258
C1-1-14-H  C1 EE 9 ud ud — 69.2
C1-1-15-G  CT i 52.6 9.2 8.6 — 848
C1-1-15-H = C1 EE 224 15 15 — 216
C2-1-01-G  C2 ¥ 97.6 ud ud — 336
C2-1-01-H C2 EE 12 ud ud — 498
C2-1-02-G  C2 e 22.8 ud ud — 406
C2-1-02-H C2 EE 16 ud ud — 1820
C2-1-03-G  C2 i) 45.8 ud ud — 670
C2-1-03-H C2 EE 286 ud ud — 5140
C2-1-04-G (2 i 66.6 ud ud — 444
C2-1-04-H C2 EE 184 ud ud — 973
C2-1-05-G  C2 i 190 12.9 1.9 — 838
C2-1-05-H C2 EE 13.2 ud ud — 176
C2-1-06-H C2 EE 6.4 ud ud — 366
¢2-1-10-G = C2 i) 1.2 ud ud — 192
¢2-1-11-G €2 il 14.2 ud ud — 164
C2-1-11-H C2 EE 33.2 ud ud — 3480
C2-1-12-G C2 i 142.8 ud ud — 953
C2-1-12-H C2 EE 160 ud ud — 16000
C2-1-13-H C2 EE 110 ud ud — 12800
C2-1-14-G  C2 il 11 ud ud — 208
C2-1-14-H C2 EE 13.6 ud ud — 822
C2-1-15-H C2 EE 114 ud ud + 37000

k1 : BT : cfu/cm?
*2 1 ud AR RS
%3 : Sah onella |\ ZEVERER
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AEAER | F4 HUEO/INYR— M. KEZSE. ILE 19
s ; FERME. BREE. S | Kke, B, REIEREET
KA%KE | T2 HRINOTR JLyFN 20
S Sp 74 E.coli oK 21
AEAE | T4 Ecoli,>>1—KFEF R KEZEAR. FEMN RILAE 22
MEAE | Y E.coli - 23
AESE | EVYY Ecoli, ¥ ILEXRS A 24
— — TRIKE (IE&) 25
— — FERIFIKE (1EE) 26
- z’* F lopezy ($52%) 27
— . TE | TV =T (1E&E) 28
RVI)XR, TILV=7,
AHAB | — YRFYF . Ecoli, 7TO | (&) 30
EFR
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SR

IE FREY ARk 1I85A—4 D
AEAB | (B&R) HIILERS, TRYOKE | (&) 31
MENAE - HILERS (1E&E) 32
AENSE — E.coli (EE) 34
giaE |z Ecoll ;*;”_’c*i Y e 35
wlEE 74 FILERD R 36
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9 BB ADHACCPEAFRET H1-ODTHK X - En¥EE Al STHRID

ENEY) A CRHRID
% 25 1,2,3,45,6,7,8,10,11,12,13,14,15,17,17,23,27,28,37,38,40,41,43 48
J4aEE 19 9.18,19,20,21,22,28,35,36,39,42,44,45,46,47,49,50,51

F10 LBEZ~DHACCPEAZRET 1= D XK' X ML T 5 5l STRKID

I3 ;| SCHERID
RIS T GEZEYIRRE) 5 12345

#ix 1 43

BRA®xH 16 6,7,8,9,10,11,12,13,14,15,16,17,18,20,21,38
HE-RE 2 4245

HEERS 1 44

() 1 51

21778 2 3940

HIEE 2 3536

A i d7 1 B

Rk 6 374146474950

BEEE 9  19,2223,2430,31,32,34,48

F11 EBHE~NDHACCPEAZRET D= D XK' A b : 3 E FllfsE A STHERID

BEEA ] XHKID
FLER 8 1,5,6,9,12,16,18,19
AV K 1 10

BEE LK ZFRK 2 8,10

BEER 10 1,7,8,10,12,14,16,20,42 45
e 3 6,951
RBEIBREETR)D L 3 7,15,47

EIK 3 459

Y —/)LEE 2 42,45

UM WAFFN 5 8,10,16,17,45
HIUER 1 12

YU BREME — BRI EBIEREE TR L 3 17,20,28

DI REEMIE — BRI FIEREE TR DL 1 17
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Comparison of Methods for Decontamination from Beef Carcass
Surfaces

Salmonella typhimurium Escherichia coli 0157:H7

(@)
USDA-FSIS
(b)
400 cm? 20 cmx20 cm
a)USDA-FSIS
25cm 05 1cm
b) 1.5L 10 psi 35 90 sec
5cm 5L
250 psi 35 5 sec 400 psi 4 sec 33 cm
c) b) 2 (v/v) pH 2.2 200mL 40
psi 55 11 sec 80 cm
d) b) 2 (v/v) pH 2.5 200 mL
40 psi 55 11 sec 80 cm
10 cm?*x2 mm n 3
10 cm?*2 mm n 3 10°
CFU/cm?
10 cm?x2 mm n 3
0.1 100 mL 1
1mL 0.25mL/platex4 0.1 mL 10 0.1 mL
rifampicin-tryptic soy agar rif-TSA 37 24
4 inside round, outside round, brisket, clod
E. coli O157:H7
Salmonella
recovery
E. coli O157:H7
P < 0.05

OR(outside round) BSKT(brisket)
P<0.05 IR(inside round) CLOD(clod)

E. coliO157:H7  S. typhimurium
OR BSKT




S. typhimurium

recover
E. coliO157:H7  S. typhimurium

S. typhimurium

S. typhimurium  recover

Hardin, M.D., G.R. Acuff, L.M. Lucia, J.S. Oman, and J.W. Savell.
1995. Comparison of Methods for Decontamination from Beef
Carcass Surfaces. Journal of Food Protection. 58 (4) 368-374.
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Steam Vacuuming as a Pre-Evisceration Intervention to
Decontaminate Beef Carcasses

(i)
(iii)

5 10

Unit A 0.0093 bar
10.16 cm 5.08 cm
Unit B 0.0093 bar
10.16 cm 2.54 cm

CN
CF
KF zero tolerance standards
SN
SF
USDA-FSIS
10.16 cm>10.16 cmx1.27 cm
total aerobic plate counts APC total coliform counts TCC
pH 7.0 10 2
plate count agar APC Petrifilm Coliform Count Plate
TCC plate count agar 25 48
Petrifilm Plate 35 24
TCC

APC UnitA 1.38log CFU/cm? UnitB 1.64 log
CFU/cm? TCC UnitA 1.61log CFU/cm? UnitB 1.72 log CFU/cm?

APC  Unit
A 1.73 log CFU/cm? Unit B 2.03 log CFU/cm? TCC Unit A
1.67 log CFU/cm? Unit B 2.13 log CFU/cm?

APC UnitA 0.57
log CFU/cm? Unit B 0.72 log CFU/cm? TCC Unit A
0.33 log CFU/cm? Unit B 0.26 log CFU/cm?

2.54 cm

Kochevar, Sherri L., John N. Sofos, Robert R. Bolin, James O.
Reagan, and Gary C. Smith 1997. Steam Vacuuming as a

3




Pre-Evisceration Intervention to Decontaminate Beef Carcasses.
Journal of Food Protection. 60 (2) 107-113.

Verification of Procedures for Controlling Fecal Material, Ingesta, and
Milk in Livestock Slaughter Operations

Livestock
IPP
PHIS
1
IPP
IPP HACCP
1.
2. 1
3.
4, IPP
5.
2
6.
2

Food Safety and Inspection Service (FSIS) DIRECTIVE
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Comparison of Steam Pasteurization and Other Methods for Reduction
of Pathogens on Surfaces of Freshly Slaughtered Beef

Listeria monocytogenes Scott A Escherichia coliO157:H7 Salmonella
typhimurium

S T W
vV 2 L

S 15 15 2
5 10

61.0x76.2%68.6 cm 30.5%76.2x68.6
cm 91.4%76.2%
68.6 cm

2.5 cm water
0.6 cm water

V

T 1lcm 0.5cm
w 35 38 40psi 23
T™W TWS WS VW VWS TWLS VWLS

11.4 cm?x3 2 mm 34.2 cm?
5 log CFU/cm?

PW Escherichia coli
0157:H7 rifampicin-tryptic soy agar Rif-TSA Salmonella
typhimurium nalidixic acid-MacConkey Agar NA-MAC Listeria
monocytogenes colistin methanesulfonate, moxalactam-Listeria
Agar Base MOX

50 mL PW 1
1mL 0.25 mL/platex4
100
Listeria monocytogenes 35 24 Escherichia coliO157:H7
Salmonella typhimurium 37 24

3 3.5 5.3 log CFU/cm?
TW TWS WS TWLS VWLS 4.2 5.3 log CFU/cm?

TV S 25 3.7logCFU/cm?
S T \Y; T v
w

Phebus, R.K., A.L. Nutsch, D.E. Schafer, R.C. Wilson, M.J. Reimann,
J.D. Leising, C.L. Kastner, J.R. Wolf, and R.K. Prasai. 1997,
Comparison of Steam Pasteurization and Other Methods for Reduction
of Pathogens on Surfaces of Freshly Slaughtered Beef. Journal of Food
Protection. 60 (5) 476-484.
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Decontamination of Beef Carcass Surface Tissue by Steam Vacuuming
Alone and Combined with Hot Water and Lactic Acid Sprays

aerobic plate counts APC  Enterobacteriaceae coliforms
coliforms Escherichia coli

2 %3 70
€D (2 €))
4)
95 12.5 cm 5 166 kPa
2% L- 200 mL 55 11
10 cm 78.5 cm? 5 cm?
0.025¢g
5 cm? 10 cm?
78.5 cm? 10
cm?
100 mL 1
Petrifilm Aerobic Count Plates 21 48 APC
Enterobacteriaceae Count Plates 35 24
Enterobacteriaceae E. coli Count Plates coliforms 35
24 coliforms 44.5 24 E. coli 35
24
5 cm?
Enterobacteriaceae coliforms coliforms
E. coli 1.0 logo CFU/cm?

Castillo, A., L.M. Lucia, K.J. Goodson, J.W. Savell, and G.R. Acuff. 1999.
Decontamination of Beef Carcass Surface Tissue by Steam Vacuuming
Alone and Combined with Hot Water and Lactic Acid Sprays. Journal
of Food Protection. 62 (2) 146-151.
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Microbiological Quality of Beef Carcasses and Vacuum-Packaged
Subprimals: Process Intervention during Slaughter and Fabrication

Escherichia coli 0157:H7 Listeria monocytogens Salmonella
enteritidis Yersinia enterocolitica

®
(i) 4 120
(iii)
3 W 200 ppm C 3% (v/Vv) L
2
1.3L 75L
9 8 water 15
30
W CL 9 W W WU C WL CWZC
ccLLWWLTCLIL 8
21 1.3L
3%(v/Vv) 85% pH2.1 200 ppm
pH 2.6
clod rib striploin top butt inside round outside
round 8 4 10
15 20 30 60 90 120 (€D VP
(2)200 ppm 21 C VP C VP (3)VP
15 VP MW  (4)10° CFU P VP P VP
() P C VP (6) P VP MW (2) (5
5 200 ppm 4 10° CFU/mL VP
599+62 mmHg MW 112.9W/h 15
3.81cm 2 mm 2
11.4 cm?
2x 3.8cm 11.4 cm?
45.6 cm?
25 mL Butterfield’'s phosphate buffer (pH 7.2)
30 Butterfield’s phosphate buffer 10
plate-count agar 35 48 APC

1 mL Butterfield’s phosphate buffer
Escherichia coli O157:H7  McConkey
sorbitol agar MSA  Listeria monocytogens maodified oxford medium
MOX  Salmonella enteritidis xylose lysine deoxycholate XLD
agar Yersinia enterocolitica cefsulodin irgasan novobiocin CNN

37 48
and/or
APC 0.4 1.8 log;, CFU/cm? L
L
200 ppm
F > 0.05

Kenney, P.B., R.K. Prasai, R.E. Campbell, C.L. Kastner, and D.Y.C. Fung.
1994. Microbiological Quality of Beef Carcasses and Vacuum-Packaged
Subprimals: Process Intervention during Slaughter and Fabrication.
Journal of Food Protection. 58 (6) 633-638.
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Experiments in Sanitizing Beef with Sodium Hypochlorite

Aerobic bacteria

Kotula pH 6.0
5 Emseiler
2
(@D 200
250 mg/L pH 6.0 0.83
3.4 L/min 3.5 14.0 kg/cm?
2 10 cm/sec 40 cm
60
3 86+6%
2 12%
200 250 mg/L 1.7 3.4 6.8L/min
14.0 kg/cm? 2 15 30 sec/ 2x15x
20 cm pH 6.0
D3 4 2.54 cm 3 5
mm 4 1 cm?
2)(1a)
(€D 99 mL 60
3
28 72+4
Standard Methods for the Examination of Dairy
Products 2%
2x2 8
(2)Aerobic plate counts logarithms 48

Difference in log counts = Log,o APC After — Log,, APC Before

pH 6.0

2

3.4 L/min 14.0 kg/cm?

2 cm/sec 99

2 cm/sec 1 7 10
cm/sec
97%
93%
3 48

Marshall, R.T., M.E. Anderson, H.D. Naumann, and W.C. Stringer.
1977. Experiments in Sanitizing Beef With Sodium Hypochlorite.
Journal of Food Protection. 40 (4) 246 — 249.
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Removal of Bacteria from Beef Tissue by Spray Washing after Different
Times of Exposure to Fecal Material

Escherichia coli ATCC 11370

1
Triplicate 2% 5% 12%
35 74
0.3125 cm
80 rpm
12
300 /h 35
74 20.7 bar
35 20.7 bar
21 1.38 bar
15 20%x20%20 cm  brisket
10x10cm 0.3kg 100
mL
108 CFU/g 0.64 cm x4
3 2 4
2
1 2 7.92 cm?
0.1% 2
625 [Cg/mL
tryptic soy agar 35 24
pH
15 brisket
10x10x2cm Escherichia
coliATCC 11370 108 CFU/g 0.64 cm
4 triplicate
0 2 4
35 20.7 bar 2% 5%
12% 35 74 20.7 bar
35 74
0
3.04+0.40 3.52+0.55 3.62+0.67 3.69+0.72 4.17+0.55 log
CFU/cm? 2 4
P < 0.05 2 1.76 3.89 log
CFU/cm? 4 0.94 2.58 CFU/cm?

74

Cabedo, L., J.N. Sofos, and G.C. Smith. 1996. Removal of Bacteria from
Beef Tissue by Spray Washing after Different Times of Exposure to
Fecal Material. Journal of Food Protection. 59 (12) 1284-1287.
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The Efficacy of Various Salmonella Intervention Methods Applied to
Pork Carcasses during Slaughter

Salmonella typhimurium

53 10 and 20

10 and 20

25 50 100 200 ppm

25 1(v/V)% 2(v/Vv)%
76L 10 15 psi

50 100 200 ppm 2 4 8mL Clorox®
1g 1L 1% 2%
85% 12 24 mL 1L
ham belly jowl 50 cm?
=3 150 cm? 1.23mL 3
1 2(/vV)% 25 50
100 200 ppm 25 53 10 20 10 20
Trial 1
50 ppm 8
16 1 2
5 53
Trial 2 10 10 50 ppm
2(v/Vv)% 12 24 5
24
24 4
24
50 pug/mL Xylose Lysine
Deoxicholate XLD agar duplicate 35
Kentucky 21
Salmonella typhimurium 2 ham
belly jowl Trial 1 S. typhimurium
10 20
10 20
2 100 200 ppm
2% S. typhimurium 1%
Trial 2 4
10 50 ppm
2% 10
jowl
24 2

N. Clayton, The Efficacy of Various Salmonella Intervention Methods
Applied to Pork Carcasses during Slaughter (thesis from U. Kentucky).
2002.

10
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Evaluation of Hand-Trimming, Various Sanitizing Agents, and Hot
Water Spray-Washing as Decontamination Interventions for Beef
Brisket Adipose Tissue

Escherichia coli (ATCC 11370)

15 brisket
2.76 6.89 20.68bar 16 35 66 74+5 12 36
5% 12% 5% 0.3%
3% 3% 8.5% 9.5% 10%
66% 0.5% 16 1.38bar 12
36
15 10cm>=10cm
0.625 cm?
2.5 cm?
pH 7.0 10
2 dihydrostreptomycin nutrient agar
37 48
5% 0.5% 12%
2% 0.3% 16 74
brisket
E. coli ATCC 11370 2.5 cm?
16 74  20.68 bar 36 12
P<0.05 1.41 2.50 log
CFU/cm? 16 1.38bar 12 36
20.68bar 16 36 35 12
74 12 1.34 2.87 1.18
2.86 0.96 3.42 log CFU/cm?
16 74
P<0.05
74
3.0 log CFU/cm? P<0.05

Gorman, B.M., J.N. Sofos, J.B. Morgan, G.R. Schmidt, and G.C. Smith.
1995. Evaluation of Hand-Trimming, Various Sanitizing Agents, and
Hot Water Spray-Washing as Decontamination Interventions for Beef
Brisket Adipose Tissue. Journal of Food Protection. 58 (8) 899-907.

11
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Destruction of Escherichia coli and Salmonellae on Mutton Carcases by
Treatment with Hot Water

E.coli Salmonellae Salmonella typhimurium S. anatum S. adelaide
S. derby S. newport S. havana

E. coli
(@D 37 90
E. coli
duplicate
2 1 360 L
3 80 10
Q) 2.5 cm
10cm 20 22 37 24 nutrient
broth E.coli Salmonella typhimurium
S. anatum S. adelaide S. derby S. newport S. havana
30 60
10%°/cm?
2) 10 hind leg rectal area outside
midline brisket neck foreleg shoulder belly flap 2
10 10 TPY
50mL 0.1% 1.0
=108 cells/mL 1.0x10° cells/cm?
@) 2 5 cm?
90 mL 0.1%
20000 rpm 30 0.1 mL
0.1% 10 Tryptone
Phytone Yeast Extract Agar 37 24
2 10
10 cm? TPY agar
(3)5 rump mid-back brisket neck
10cm®  0.1%
10 0.1 mL TPY
20 4 MacConKey agar
37 24 1 mm
37 120 60 10
90% 80 10
99% 99.9%
E. coli
80 10
99% 96%
0.5 mm
80 10 1 4

Smith. M.G., and A. Graham. 1978. Destruction of Escherichia coli
and Salmonellae on Mutton Carcases by Treatment with Hot Water.
Meat Science. 2 (2) 119-128.

12
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Efficacy of Organic Acids Against Escherichia coli 0157:H7 Attached to
Beef Carcass Tissue Using a Pilot Scale Model Carcass Washer

Escherichia coli 0157:H7 ATCC 43895 ATCC 43889 ATCC 43890
Pseudomonas fluorescens ATCC 13525

E. coli0157:H7

DL- 1 3 5%
24
() 3 *x3 x4
4
2 3 =3 =2
2 2
80 cycles/min 14 m/min
80 psi 4.8 L/min 17.8 cm
24
5 cmx5 cmx0.5 cm 25 cm?
4 24
day O 4 24 day 1 pH

round rib chuck
7.5cmx7.5cmx>x0.5cm

60 W 51 cm 20
20 pH 7.0
100 7 log,o CFU/mL
10 mL 25 15
E. coli O157:H7 5 logio
CFU/cm? P fluorescens 6 log,o CFU/cm?
4 24 25 cm? 50mL 0.1% Tween 20
2
2% tryptic soy agar
E. coliO157:H7 37 24 P. fluorescens 26
48
Escherichia coli O157:H7
3 Escherichia coliO157:H7
Pseudomonas fluorescens 1 3 5%
24 4 24
p 0.05
p 0.0001 5
E. coli O157:H7 P. fluorescens

E. coli 0157:H7
pH pH

E. coli0157:H7

Nettles Cutter, C., and G.R. Siragusa. 1994. Efficacy of Organic Acids
Against Escherichia coli O157:H7 Attached to Beef Carcass Tissue
Using a Pilot Scale Model Carcass Washer. Journal of Food Protection.
57 (2) 97 - 103.

13
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Destruction of bacteria on fresh meat by hot water

Escherichia coli Salmonella Enteropathogenic E. coli 0157
Aeromonas hydrophila Yersinia enterocolytica Pseudomonas fragi
Listeria monocytogenes

40, 60, 80 10 20
Brisket 10cm Oxioid nutrient broth 24
25
37 10° 10’ c.fu./cm?
5 2x5 cm?
2.5cm 10 cm
20 22 37 24 nutrient broth E.coli
Salmonella typhimurium S. anatum S. adelaide
S. derby S. newport S. havana 30 60
10%°/cm?
1L 2 g Yyeastextract2g Tryptone Soya
Aga 25
72 37 24
Escherichia coli 7 Salmonella 7 0157 2
Aeromonas hydrophila 4  Yersinia enterocolytica 1 Pseudomonas
fragi 5 Listeria monocytogenes 5
80 10 20 3logip 99.9%
60 10 20 1 |Oglo

Smith, M. G. 1992. Destruction of bacteria on fresh meat by hot
water. Epidemiology and Infection. 109 (3) 491-496.

15
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Control of Salmonella on Beef Tissue Surfaces in a Model System by
Pre- and Post-Evisceration Washing and Sanitizing, With and Without
Spray Chilling

Salmonella california

Salmonella california

20 mL 2%(v/V)
75% 10
5 2%
30 4
23 40 55
0.5 cm
42 kGy 20
3.0x1.0
=x0.5 cm 10 cm? 5
23 5
99 mL Butterfield’'s phosphate
buffer 2
tryptic soy agar TSA
10%(w/Vv) MacConkey agar base
EF-18 surface plate technique
200 mg mL 15 mg/mL
37 24 48
Salmonella california
2
2 logio
55

Dickson, J.S., and M.E. Anderson. 1991. Control of Salmonella on Beef
Tissue Surfaces in a Model System by Pre- and Post-Evisceration
Washing and Sanitizing, With and Without Spray Chilling. Journal of
Food Protection. 54 (7) 514 - 518.

16
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Application of Chlorine to Reduce Populations of Escherichia coli on
Beef

E. coli
5% 50 100 250 500
800 ppm pH 6.5
pH 6.5 28
MCW 80 cycles/min 14 m/min 60psi 4.2L/min 17.8cm 28
BCT 25cm?
24 4
7.5%7.5 cm
20 9 log,o CFU/mL
pH 7.0 100
25 BCT 10mL 25
15
5 log;o CFU/mL
25 cm? BCT 50mL 0.1%
Tween 20 2
2% trypticase soy agar
37 48
BCT 2
5log,o CFU/cm?
BCT 50 100 250 500
800 ppm 24 4
BCT pP<
0.05 0.60 log,o CFU/cm? BCT
E. coli ATCC 25922 500 800 ppm
1.22 1.28 log;o CFU/cm?
800 ppm BCT E. coli 0157:H7 ATCC43895
1.04 log,,CFU/cm? 50 100 250 500 ppm

1 log,oCFU/cm?

Cutter, C., G.R. Siragusa. 1994. Application of Chlorine to Reduce
Populations of Escherichia coli on Beef. Journal of Food Safety. 15.
67-75.

17
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Effects of Acetic Acid, Lactic Acid and Trisodium Phosphate on the
Microflora of Refrigerated Beef Carcass Surface Tissue Inoculated with
Escherichia coli O157:H7, Listeria innocua, and Clostridium sporogenes

Escherichia coli O157:H7 Listeria innocua Clostridium sporogenes

trisodium phosphate TSP

15 5.5 bar 80%5 psi 32+2
12%(w/Vv) 1.5%(v/v) 3% (Vv/V) 1.5%(v/v)
3% (Vv/V)
n 10
5x%5 cm 1 mm
5 48 5
7 14 21
BPW 25 mL 0.1% Tween 20
2 1mL
BPW
APC Trypticase soy agar TSA
pseudomonas isolation agar PIA LAB Bacto lactobacilli
MRS agar
BCT
W 1.5
3.0% LA AA 12% TSP
Escherichia coli 0O157:H7 Listeria innocua Clostridium
sporogenes
BCT APC
LAB pseudomonad
5 21
- LA AA TSP 5.6 log CFU/cm? APC
1.3 2.0 log CFU/cm?
1.3 log CFU/cm? 21
- TSP 0157:H7 C. sporogenes
APC L. innocua LAB
L. innocua LAB 1 7 7 log
CFU/cm? 14

7 log CFU/cm?

Dorsa, W.J., C.N. Cutter, and G.R. Siragusa. 1996. Effects of Acetic
Acid, Lactic Acid and Trisodium Phosphate on the Microflora of
Refrigerated Beef Carcass Surface Tissue Inoculated with Escherichia
coli O157:H7, Listeria innocua, and Clostridium sporogenes. Journal
of Food Protection. 60 (6) 619-624.
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Reduction of Escherichia coli 0157:H7 and Salmonella typhimurium on
Beef Carcass Surfaces Using Acidified Sodium Chlorite

Escherichia coli 0157:H7 Salmonella typhimurium

Escherichia coli O157:H7
Salmonella typhimurium

ASC
6.0 log CFU/g
400 cm? 10g
Escherichia coli O157:H7
Salmonella typhimurium 5.5 5.4 log CFU/cm?
@
1.5L 69kPa 90 5L 1.72 MPa 4 2.76 MPa
2 2.76 MPa 3 9
) PASC
©) CASC
164 mg/L 1200 mg/L
ASC 140mL 69kPa 10 22.4 24.7
10 cm?x3
3 400 cm? 10 cm?®x3
400 cm? 10 20cm
3.6 cm 2 3 mm
0.1% 100 mL
rifampicin
lactose-sulfate-phenol red-rifampicin  LSPR agar
37 24
inside round outside round
brisket flank clod Escherichia coli O157:H7
Salmonella typhimurium
22.4 24.7
PASC CASC
E. coli O157:H7 Salmonella
typhimurium 5.5 5.4 log
CFU/cm? PASC
3.8 3.9log CASC 45 4.6
log 140 mL 69 kPa
10 2.3 log
CASC PASC
inside round
PASC
CASC
0.5 log CFU/cm?
30 50

Castillo, A., Lucia, L.M. Kemp, G.K., and Acuff, G.R. 1999. Reduction of
Escherichia coli O157:H7 and Salmonella typhimurium on Beef Carcass
Surfaces Using Acidified Sodium Chlorite. Journal of Food Protection.
62 (6) 580 - 584.
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Lactic acid decontamination of fresh pork carcasses: a pilot plant study

Salmonella typhimurium strain S1

16 18 36 38 LAD
LAD LAD
121 20
50% L(+)- 2% pH 2.3 5% pH 1.9

LAD 11 30 60 120
LAD 55 30 60 90 120
11 or 55 120

21 30 120 LAD 36
38 LAD 16 18
20 cm 400 mL/min
500 mL 10%® 10°

cfu/mL  S. typhimurium

30 1000
3 5cm?
45mL B-TSBY
3
catalase-mediated solid medium  XLD-N 42
24
Salmonella typhimurium
LAD S. typhimurium 1
2 logso cfu/cm? LAD LAD
20 LAD 2% pH2.3
5% pH 1.9 LA 60 LAD
30 60 90 120
LAD 11 LAD 55 16
18 36 38
2% 5% LA 60 1 logyo cfu/cm?
S. typhimurium 2% 5%
LA 60 120 2 logso cfu/cm?
LA 30
1 log10 cfu/cm? S. typhimurium

2%
5% LA 120

2% LA

Van Netten, P, D.A.A. Mossel, and J. Huis In't Veld. 1995. Lactic acid
decontamination of fresh pork carcasses: a pilot plant study.
International Journal of Food Microbiology. 25 (1) 1-9.
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Prevalence of Campylobacter spp. and Salmonella spp. on Pork
Carcasses and the Reduction Effected by Spraying With Lactic Acid

Campylobacter spp. Salmonella spp.

2%
75 4
75 4 8 20 11
4
75 2%(v/V) L-
40 cm 20 psi 100V
75 150 mL
Cary and Blair (C-B) transport medium
ham  shoulder 100 cm?
4 20 5
20
C-B transport medium 10 mL/tube
Campylobacter spp. 1.0mL 2.5
mL  Preston enrichment 24 42
Skirrow agar
42 24 48 oxidase
catalase hippurate
Salmonella spp. 1.0 mL 9 mL
brilliant green tetrathionate 42 24
brilliant green agar 37 24
Salmonella spp.
triple sugar iron agar
Salmonella spp.
225 23
9 14 63 29
34
2%
24

Campylobacter spp. Campylobacter coli

Epling, L.K., J.A. Carpenter, and L.C. Blankenship. 1993. Prevalence
of Campylobacter spp. and Salmonella spp. on Pork Carcasses and the
Reduction Effected by Spraying With Lactic Acid. Journal of Food
Protection. 56 (6) 536-537
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Effects of Washing and Sanitizing on the Bacterial Flora of
Vacuum-Packaged Pork Loins

aerobic bacteria anaerobic bacteria Lactobacillus spp.

SSCL
SSAA 28
pork loin
SW 12.8 1378 kPa (200 psi) 25.4 L/min
SSAA SW 2% 12.8 1378 kPa (200 psi) 6.8
L/min
SSCI SW 200 ppm 12.8 1378
kPa (200 psi) 6.8 L/min pH 6.0
10 cm/s
54 loin
1 2.54 cmx=0.5 cm

14 21 28 <2 <2

0.1% 99 mL 1

plate count agar 21 3 anaerobic
agar 34 5 Lactobacillus
lactobacillus-selection broth: granulated agar= 70: 10 37
5

14 21 28 Lactobacillus

SW SSCL SSAA

14 SSCL
SW
SSAA
SSAA

Cacciarelli, M.A. W.C. Stringer, M.E. Anderson, and H.D. Naumann.
1983. Effects of Washing and Sanitizing on the Bacterial Flora of
Vacuum-Packaged Pork Loins. Journal of Food Protection. 46 (3)
231 -234.
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Decontamination of commercial, polished pig carcasses with hot water

E. coli
80
2 mm
20 90
60 75 80 85 90 40
90 20 60 90
5 4 100 cm? 1
5
0.1(w/v)% 50 mL 2
5 60 75 80 85 90 40
90 20 60 90
10 100
0.1 mL plate count agar 25 3
5
60 90 20 90
4 5
85 20
2 50
10 85 20
800 85 20
100
1
100
10910 2.5
Gill, C.0., D.S. McGinnis, J. Bryant, and B. Chabot. 1995.
Decontamination of commercial, polished pig carcasses with hot water.
Food Microbiology. 12 (2) 143-149.
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Assessment of the hygienic efficiencies of two commercial processes

for cooling pig carcass

Escherichia coli psychrotrophic pseudomonads

2 1 1
A 30 3500
2
12
5 10 20
B
20 45 60
80 kg 80 kg
4000 0
2
A 6 4
10 1
20
B A
80 kg 80 kg
80 kg
80 kg
3 X )y (™
y = (0.0513x - 0.71)? (7 x 30)
y = (0.027x + 0.55)% (30 x 40)
y = 2.66 (40 x 47)
y=0(X 7or 47)
2 X )y (h™
y = (0.033x + 0.27)2b (-2 x 25)
y=1(25 x 35)
y=0((X -2or 35)
2

Escherichia coli
psychrotrophic pseudomonads

Gill, C.0., and T. Jones. 1992. Assessment of the hygienic

efficiencies of two commercial processes for cooling pig carcass.
Microbiology. 9 (4) 335-343.

Food
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Use of a temperature function integration technique to assess the
hygienic adequacy of a beef carcass cooling process

Escherichia coli

@
)
(€©))
24
10
30 40
0.2 0.7 m/s 4
2
50
10
3 X )y (™
y = (0.0513x - 0.17)? (7 x 30)
y = (0.027x + 0.55)% (30 x 40)
y = 2.66 (40 x 47)
y=0((X 7or 47)
7
7
24.6 50
E. coli 7 30
20
.
GMP

Gill, C.0., J.C.L. Harrison, and D.M. Phillips. 1991. Use of a
temperature function integration technique to assess the hygienic
adequacy of a beef carcass cooling process. Food Microbiology. 8 (2)
83-94.
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The generation time, lag time, and minimum temperature of growth of
coliform organisms on meat, and the implications for codes of practice
in abattoirs

Escherichia coli Salmonella typhimurium

lag time
0 2
50 5¢g
509 15000 rev./min
20
- Nutrient broth 37 E. coli Salmonella
typhimurium
- 10* cells/g 0 2
10° cells/g
45mL  0.1% 15000 rev./min 20 0.1
mL  MacConkey agar No. 3 37 18 24
24 1 mm
Kohn's Two Tube Medium
80 g/mL  sulphadiazine Brilliant Green
Agar BGA pH7.2
Kohn’s Two Tube Medium
8
- Salmonella typhimurium 15

(generation time) lag time
- Escherichia coli  Salmonella typhimurium Lagtime 10
23.35

- 10 6.68
- Lag time
lag time
10 40
lag time
Escherichia coli
lag time

10

26




Smith, M.G. 1985. The generation time, lag time, and minimum
temperature of growth of coliform organisms on meat, and the
implications for codes of practice in abattoirs. Journal of Hygiene
Cambridge. 94 (1) 289-300.
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Staphylococcal Growth and Enterotoxin Production-Factors for Control

Staphylococcal

pH
20

40%

- Staohyrococcal

35 39
7 48
10 45
15 12 18
10%g

pH
4

Troller, J.A. 1976. Staphylococcal Growth and Enterotoxin
Production-Factors for Control. Journal of Milk and Food Technology.
39: 499-503.
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Effect of Temperature, pH and Sodium Chloride Concentrations on
Production of Staphylococcal Enterotoxins A and B

Staphylococcus aureus S-6

pH NaCl
3 2
enterotoxin A SEA enterotoxin B SEB
Staphylococcus aureus S-6

4% N-Z Amine NAK 10 mg/L
0.5 mg/L pH 1.0 N NaOH 0.1 N HCI
NaCl NaCl
Donnelly 100 mL
300 mL
19 mL 121 15
107 cells/mL 1 mL
250 rpm
10mL 5000 rpm 2500xg 10
PBS
SEB SEA 1/5
single gel diffusion 1 Og/mL
Staphylococcus aureus S-6 casein hydrolysate
NZ-Amine NAK
enterotoxins A SEA B SEB 25 45 pH 4.5
9.0 NaClO 12.5%
39.4 pH7.0
- 20 45 pH 4.5 NaCl 12% 2
- NaCl SEA SEB
NaCl 4%

pH6.0 6.5 37 18

Pereira, J.L., S.P. Salsberg, and M.S. Bergdoll. 1982. Effect of
Temperature, pH and Sodium Chloride Concentrations on Production of
Staphylococcal Enterotoxins A and B. Journal of Food Protection.
45: 1306-13009.
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Yersinia enterocolitica-like Organisms from Vacuum-packaged Beef
and Lamb

Yersinia enterocolitica-like Organisms

Yersinia
enterocolitica
boneless knuckles
bone-in arm chucks bone-in hotel style ribs loin leg
21 35 1 3

129 cm? 5x5x%1.25 cm
0.1% peptone

0.1 mL plate count agar 10
7
30 40
trypticase soy agar TSA 25 48
Yersinia enterocolitica
Y. enterocolitica
Y. enterocolitica
Enterobacteriaceae
TSA 24 Christensen’s urea 24
Nitrate broth 48 4
4 4
24 TSI 24 4
TSA 3 TSA 0.4% L- 3
Bile esculin agar 24 30
MR-VP 48 Hugh-Leifson O/F 4
1%
30
30 24 4
Simmon’s 12 Motility Medium 24
TSA 25 36
Nutrientagar 5% 7 ONPG 24 Vi
Vi EMB 24 Jordan’s 48
Simmon’s 12

-1 3 21 35
Yersinia enterocolitica

28

Hanna, M.O., D.L. Zink, Z.L. Carpenter, and C. Vanderzant. 1976.
Yersinia enterocolitica-like Organisms from Vacuum-packaged Beef
and Lamb. Journal of Food Science. 41: 1254-1256.
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Development of Yersinia enterocolitica on Raw and
Pork at Different Temperatures

Cooked Beef and

Yersinia enterocolitica

Y. enterocolitca 0 1 5 7 25
Bismuth
sulfate agar Y. enterocolitica
0.1 mL BHI
1lg 10° 10%® Y enterocolitica
1 5 7 25
4x4x1/2 cm 10 g
%<2 0 <1 x1 5 Y. enterocolitica
25 7
25 7 2 3 Y.
enterocolitica 1
Boston butt
90mL 0.1% 2
TSA 3 4 25
Bismuth sulfate agar TSA
30 40
25 2 3 TSA
Vanderzant Y. enterocolitica
Hanna TSA
Y. enterocolitica
Y. enterocolitica
-0 1 10 3 Y. enterocolitica
-7 0 10 25 0 24
Y. enterocolitica
- 25 Y. enterocolitica
(@) Vs and/or
(b)

Y. enterocolitica Staphylococcus Micrococcus
spp. Pseudomonas
Microbacterium spp.

Hanna, M.O., J.C. Stewart, D.L. Zink, Z.L. Carpenter, and C.
Vanderzant. 1977. Development of Yersinia enterocolitica on Raw

and Cooked Beef and Pork at Different Temperatures.
Science. 42: 1180-1184.

Journal of Food
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Is Refrigeration Enough to Restrain Foodborne Pathogens?

Clostridium botulinum type E Yersinia enterocolitica  Listeria
monocytogenes Enterotoxigenic Escherichia coli Aeromonas
hydrophila

5

5 Clostridium botulinum type
E Yersinia enterocolitica Enterotoxigenic Escherichia coli Listeria
monocytogenes Aeromonas hydrophila

-2 5
Campylobacter jejuni  Brucella 25 37 5

-3 Vibrio
parahaemolyticus Bacillus cereus 5
12

Palumbo, S.A. 1986. Is Refrigeration Enough to Restrain Foodborne
Pathogens? Journal of Food Protection. 49(12) 1003-1009.
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Time-temperature Effects on Salmonellae and Staphylococci in Foods

Salmonellae Staphylococci

50 °F

Salmonella senftenberg 775W S.enteeritidis S. manhattan Staph.

aureus Ms149 MF159 196E 6 nutrient agar
95 °F
24
620 nm 18%
10%
1 3

5,000,000,000/mL

2 oz.
509 252 °F 15
239 °F 15
0.1 mL 10,000,000 cells/g
50 5 24 10 g
90 mL slow speed 2
10 Bacto plate countagar 24
95 °F
lg
50 g 430 mL
10 mLx2 slow speed
2 plate count agar 24 95 °F
S. senftenberg 775W S.enteeritidis S. manhattan Staph.
aureus 196E Staph. aureus MF159 Staph. aureus Ms149
5 2 °F 40
50 °F 95 °F
. 44 °F
40 °F 50 °F
44 °F
40 °F 50 °F
95 °F 3

42 °F

Angelotti, R., M.J. Foter, and K.H. Lewis, 1961. Time-temperature
Effects on Salmonellae and Staphylococci in Foods. American Journal
of Public Health. 51: 76-88.
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Low Temperature Growth of Salmonella

Salmonella heidelberg ATCC 8326 Salmonella typhimurium ATCC
6994 Salmonella derby ATCC 6966 Salmonella aertrycke Salmonella
montevideo ATCC 8387 Salmonella newport ATCC 6962 Salmonella
thompson ATCC 8391

18 Trypticase Soy broth
0.1% 660 mp( ) 55%
108 cells/mL
18 Trypticase Soy broth

Trypticase Soy agar

0.1 0.01 mL 22 23
- S. derby S. heidelberg S. typhimurium 1.1 12.3
- 19 S. heidelberg 5.3
- 19 S. typhimurium S. derby

6.2 6.9

Matches, J.R., and J. Liston. 1968. Low Temperature Growth of
Salmonella. Journal of Food Science. 33: 641-645.
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Minimum and Maximum Temperatures for Growth and Verotoxin
Production by Hemorrhagic Strains of Escherichia coli

Escherichia coli

0157:H7
log,03 CFU/mL 37
18 brain heart infusion BHI
BHI L log:03 CFU/mL
5 50
tryptic soy
agar 18 24 28
250 mL 100 mL BHI 150 rpm 15
12 10 8 5 TSA
3-log
42 45 BHI EC
BHI EC EC
Vero-cell 5% CO, 37 18 24 Vero
72
50% Vero
10 45 8
16 3 10 4 6 1000
10

Palumbo, Samuel A., Jeffrey E. Call, Frankie J. Schultz, and Aaron C.
Williams. 1994. Minimum and Maximum Temperatures for Growth and
Verotoxin Production by Hemorrhagic Strains of Escherichia coli.
Journal of Food Protection. 58 (4) 352-356.
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The presence of Escherichia coli, Salmonella and Campylobacter in pig
carcass dehairing equipment

Escherichia coli Salmonella Campylobacter

Escherichia coli Salmonella

Campylobacter
3
50 g 100 mL
3 100 cm?
10 g 90 mL  0.1(w/v)%
2
10 10° 10°
2 10°
0.1 mL plate count agar 25 2

8x10" 9x10%cfu/g E.
coli 2x10° 1x10°cfu/g Campylobacter 3%10° 1x10° cfu/g
Salmonella 50% A
3x10% 4x10°cfu/g B 1x10?cfu/g

A 2 50
E. coli Campylobacter
2x%10° 1x10%cfu/mL 6x10%? 1x10°cfu/mL 5x%10 8x102cfu/mL

B 57 E. coli
Campylobacter 1x10* 1x10° cfu/mL 1x10° 5x
10°cfu/mL 110 5x10%cfu/mL

- Salmonella 50% A
1x10 6x107cfu/mL B 1%10 cfu/mL

A E. coli
Campylobacter 2x10° 6x10°cfu/cm? 9x10 9x10?
cfu/cm? 3 7x10cfu/ cm?

B 1x10* 8x10*cfu/cm?® 4x10?

4x10%cfu/cm? 1 4cfu/cm?
A 1x10° cfu/cm? B 4x%10*
cfu/cm?
- E. coli A 1 2cfu/cm?
B 6 3x%10 cfu/cm?

Campylobacter 1 6 cfu/cm?

Salmonella
lcfu /cm?
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Gill, C.0., and J. Bryant. 1993. The presence of Escherichia coli,
Salmonella and Campylobacter in pig carcass dehairing equipment.
Food Microbiology 10 (4) 337-344

37




ID 36

Studies on Salmonella in slaughter-houses

Salmonella
4 (€
@ &)
3)
“)
62
4 12 MULLER-KAUFFMANN
- 18 22
2 64 72 37 18 24
triple sugar iron
17.5%
9.2%
15%
62
singeing 16% 10.8

Kampelmacher, E.H., P.A.M. Guinee, K. Hofstra, and A. Van Keulen.
1961. Studies on Salmonella in slaughter-houses.  Zentralbl.
Veterinaermed. Reihe. 8:1025-1042.
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ID 37(J29)

(D)

) 83 85 90 1
2 3

©) 85 15 5

(8]

) 85 1 7

50 cm?

©) 2 50

cm?

@) 100 cm?

1cm?

) PBS 1 2 5x

10°CFU/mL 2 mL
83 85 90 1 2 3

(3)85 15 5 2

) 0.2
9.5CFU/cm?

() 1.7x10?> 3.9%10°CFU 85
1 5.0<10' 1.9x<10°CFU 7 0 9.9x%
10'CFU

1 2
1.5%10%? 6.2x10°CFU
3 2.2x10' 4.4x10°CFU
(©)) 4.8%<10* 1.3x
10°CFU 2.6x10° 1.3x10%CFU
15 30
4.5%10° 3.5x10'CFU 85 1
, (28), p.109-112 (2013)
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STEC 0157
STEC 0157
A B 100 ppm B
D 50 60 ppm
N
10x10 cm?
4
4
STEC 0157 20 mL mEC 42 24
0157 mEC
PCR
20 mL 37 24
0.5mL 10mL 0.1 mL
10 mL 42 24
DHL
37 24
20 mL 30 24
0.1mL 10mL 30 24
37 24
20mL  7.5% NacCl
37 48
X-SA 37 48 37 24
100 mL
0.1% 1
STEC 0157
A B C N
1.00 1.98
3/100 181.6
- 5.7cfu/cm?
, (69), p.63-65 (2009)
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ID 39(J87)

(D) 2
(@) 10
2 n=10
10x10 cm 100 cm?
3) 5 n=>5
15 n =
15
(D)
) AC
3) 1
(D)
1
()]
10%cfu/cm?
10%cfu/cm?
P < 0.01
3)
2
103cfu/cm?
103cfu/cm? P<0.01
103cfu/cm?
P <0.01
, 60(10), p.738-741 (2007)
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ID 40(J122)

@

&)

2

cm 1lcm

0157

1lcm

100

0157 mTSB-Broth with Novobiocin

Singlepath® 0157

(D)
® A
4
8 3
7.1%10°
10t
3
6.2x10*
()]
2.65+0.69CFU/cm?
4.5%10?

A)
4
1
©) B
0
8
83
4.4%10*
10t
2
2.91+0.49CFU/cm?
P < 0.01
2.3%10?
0157

, 52(5), p.77-86 (2002)
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ID 41(J134)

3
3 125 84
2 1 28 3 82
0 1 5 6 10 11 15 16 20 21 6
1
100 cm? 10 cmx10 cm
2 1 200 mL
35  48+2 1 cm?
1 cm?
9.0+4.3
3.1+0.6 P < 0.001
3.7+3.9CFU/cm? 2.0+2.3CFU/cm?
P<0.001
102
10t
28 8 28.6%
82 3 0.04%
3.0+7.9CFU/cm? 0.05+0.26CFU/cm?
F < 0.05

, 53(3), p.159-162 (2000)

43



ID 42(J135)

1
0.3% 0.1 N NaOH
pH 6.8 7.0
2.0% 0.1 N NaOH pH
K.K.
pH 6.3 11 ppm
300g 10x10cm
10
100 mL
30 32
48+3 1cm?
cfu/cm?
pH
100 mL
A 0.3% B 2.0% C
D
10?2 108cfu/cm? 10%cfu/cm?
1
A B 103cfu/cm?
C 10*
D
A B
10?2 10%fu/cm? 10 10%cfu/cm?
D
A B C D
10 107
10?2 108cfu/cm? 103cfu/cm?
1
A 103cfu/cm?
C 10t
A B 10?2 10%fu/cm? 10t 10%cfu/cm?
D
10 107
C )
, 17, p.332-336 (1999)
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ID 43(J138)

15%20 cm?
2 A B
4 A
3
14 m 50
A 20
50
10%x10 cm?
10%x10 cm? A A
A B
19
1g 10mL
10
1mL 35 48+2

cfu/cm? 6.7x10% 5.2x10%cfu/cm?
1.64+0.26 cfu/cm? 4.38+0.26 cfu/cm?

3.8x10 1.5x10%cfu/cm? 2.0x10* 1.5x10°cfu/cm?
+0.37 cfu/cm? 4.68+0.37 cfu/cm?

6.5x10% 1.1x10° cfu/g
0.37 cfu/g

10?2 6.5%10% cfu/cm? 2.3x10°® 5.4%10° cfu/cm?

0.16 cfu/cm? 3.52+0.16 cfu/cm?
P < 0.01

cfu/cm? 1.62+0.38 cfu/cm?
1.1x10° 3.0%10 cfu/cm? 0.74+0.38 cfu/cm?

B

2.7x10 7.7x10

P < 0.01
3.3x10° 1.5%x10°cfu/g 5.89+0.26 cfu/g

2.27

P < 0.01

5.55+

1.0x
2.50+

1.5x10% 4.2%10° cfu/cm? 3.43+0.16 cfu/cm?

1.8%10

4.0x<10?% cfu/cm? 2.1x10 1.2x10° cfu/cm? 1.72+0.38

52(1), p.37-40 (1999)
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ID 44(J140)

1 83
1 101 201 301 401 5
6 30
1 4
5 5 24
(D)
3
10%10 cm? 50
mL 30 1cm?
5x5 cm?
25 mL 30 1cm?
30 32  48+3
35 20+2
1 cm? <1 1 <10' 10! <10?
102 <10° 10° <10* 10* <10° 10° <10°
()]
(D)
54 20 37.0%
10t
< 10*CFU/cm? 30 1 <
10'CFU/cm? 8
24 1 <102CFU/cm?
1 < 10*CFU/cm?
)1 47.1
50.9 p <0.05
54
2.8 5.8% 3.4  7.1%
42.5 87.1%
log:oCFU/cm?
p < 0.05
, 51(11), p.687-691 (1998)
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ID 45(J145)

0.3% 0.1N NaOH pH
6.8 7.0
2.0% 0.1N NaOH pH
5.0% 0.1IN HCI pH
80
10 L
1
300¢g 1010 cm
10
100 mL
30 32 48+3
1 cm? cfu/cm?
pH 100
mL

p.306-312 (1997)

, 15(1996),
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ID 46(J150)

100 cm?
50
mL 30
20 10 1 cm?
8
89% 10
10°® 10°
10?2 10° 63%
60%
7 78% 4 67%
10% 10°
10?2 10 10%
10 10° 8
88.9%
37 82%
30 27 75%
, 41(5), p.111-114
(1997)
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ID 47(J151)

HACCP

50 100 ppm

300g 10x10cm

10
100 cm? 25 cm?
100 mL
30 32 48+3
cfu/cm?
100 ppm
10*
10’cfu/cm?
10%cfu/cm?
10* 10’cfu/cm? 10°

10°cfu/cm?

(HACCP)

, 14(1995), p.281-286 (1996)
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ID 48(J152)

7.4%10%/cm?

1.2x10%/cm?

5 24
1 46 29 3 a7
1 3 5
24
5 24
10 cmx=10 cm 300 g/cm?
10
10 mL 30
35 48
5
0.3 1 0.2 24 2
1.8 1.5
3 5 1 0.2
2 0.5 3 0.8 24 1 1.8 2 1.8 3
1.7 5 0.5
24 1.8
5 24
24

, 14(1995), p.277-280 (1996)
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ID 49(J153)

11
1 5 10 15 125
100 cm?
CIN
EEM DHL
1.1x10* 1.1x10°8 1.0x10°
92.9% 64.3% 1.6x10°
2.8x10° 4.6x10°
7.8%10° 1.0x10°
35.7% 32.9% 1.1x10°
1.1x10° 1.0x10°3
22 22%
3 3% 2 C. jejuni 2%
1 C. coli 1%
, 62(1995), p.108-109 (1996)
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ID 50(J157)

2 1 5 6
30 60
2 100
cm? 30
10 mL 100
cm?
0.1 mL
5
Ss
TSI
3.7x10° 2.1x10°
1.7%10° 1.8x10° 1.6
x10°
3 57 95%
2.7%x10° 300 62%
3.8x10? 4.2%10?
3.3x10?
4 2 6 10%
300
, 61(1994), p.93-95 (1995)
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ID 51(J159)

E. coli
154 7 8
73
31
9
30 39
81 4
31 73 11
HACCP
28 307
104.1 11 221
82.1
42 27.4
11.7
24.2 23.2
E. coli 4 10
1 cm?
8.7x10" 1 cm?
5 30 1.0
x10? 3 30
5.8%10! 3 30
4.8%10? 2.2
x10? 2.0%102 1
30
31
1% 5%
11
1% 5%
, 39(6), p.120-124 (1995)
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ID 52(J160)

A B
A: 0.1ppm 1ppm
B: 1
A B
25 cm?
35 48
35 22
CVT 25 72
A 0.1
ppm 1 ppm 1
10* 10° 102
10° 10?2 10?2
103 10?2 103
10?2 10°
10?2 10°
B
10°
2.5%10° 7.2
x10°
2.0x10°
3.1x10°
5.9%10 2.1
1.8x10°
6.2x10? 8.8x10
10°®
10°

, 39(3), p.55-57 (1995)
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Salmonella
typhimuriu
m
Escherichia
coli
0157:H7

- USDA-FSIS

2.5cm 0.5/

1lcm

1.5L |

10psi 35 90 sec

5cm

5L 250psi 35

5 sec 400 psi 4
sec 33
cm
2
pH 2.2
200 mL 40 psi
55 11 sec
80 cm
2
pH 2.5
200 mL 40 psi
55 11 sec
80 cm

4

round, outside round, brisket,

clod

0157:H7

inside

E. coli

Salmonella

Comparison of
Methods for
Decontaminati
on from Beef
Carcass
Surfaces

Hardin, M.D., G.R.
Acuff, L.M. Lucia, J.S.
Oman, and J.W. Savell.
1995. Comparison of
Methods for
Decontamination from
Beef Carcass Surfaces.
Journal of Food
Protection. 58 (4)
368-374.
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ID
aerobic Steam Kochevar, Sherri L., 10.4315/03|2
plate 5 10 0.0093|aerobic plate counts (APC) Vacuuming as [John N. Sofos, Robert [62-028X-6
counts bar 1.73 - 2.03 log CFU/cm? total a R. Bolin, James O. 0.2.107
(APC) coliform counts gTCC) 1.67 - Pre-Eviscerati |Reagan, and Gary C.

2.13 log CFU/cm on Smith 1997. Steam
Intervention |Vacuuming as a
to Pre-Evisceration
Decontaminat |Intervention to
e Beef Decontaminate Beef
Carcasses Carcasses. Journal of
Food Protection. 60 (2)
107-113.
Livest Verification of 3
ock Procedures for
Controlling
Fecal Material,
Ingesta, and
Milk in
Livestock
Slaughter
Operations
Listeria 2.5 3.7 log CFU/cm*® Comparison of|Phebus, R.K., A.L. 10.4315/03|4
monocytog 15 Steam Nutsch, D.E. Schafer, |62-028X-6
enes Scott 2 Pasteurization |R.C. Wilson, M.J. 0.5.476
A 5 10 and Other Reimann, J.D. Leising,
Escherichia Methods for |[C.L. Kastner, J.R. Wolf,
coli 1cm Reduction of |and R.K. Prasai. 1997,
0157:H7 0.5cm Pathogens on |Comparison of Steam
Salmonella Surfaces of Pasteurization and
typhimuriu Freshly Other Methods for
m Slaughtered |Reduction of Pathogens
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T™W 3 4.2 5.3 log Beef on Surfaces of Freshly
TWS WS TWLS CFU/cm? Slaughtered Beef.
VWLS Journal of Food
Protection. 60 (5)
476-484.
aerobic 5 cm® Decontaminati|Castillo, A., L.M. Lucia, |10.4315/03|5
plate 2 =3 on of Beef K.J. Goodson, J.W. 62-028X-6
counts 70 Enterobacteriaceae Carcass Savell, and G.R. Acuff. |2.2.146
APC coliforms Surface Tissue|1999.
Enterobacte 95 coliforms by Steam Decontamination of
riaceae 12.5 cm 5 E. coli Vacuuming Beef Carcass Surface
coliforms 166 kPa (1.0 log1o Alone and Tissue by Steam
2% L-|cFu/cm?) Combined Vacuuming Alone and
coliforms 200 mL 55 with Hot Combined with Hot
Escherichia |11 Water and Water and Lactic Acid
coli Lactic Acid Sprays. Journal of
Sprays Food Protection. 62
(2) 146-151.
Escherichia 3 Microbiologica |Kenney, P.B., R.K. 10.4315/03|6
coli 2 200 ppm 3%(v/V) | Quality of Prasai, R.E. Campbell, [62-028X-5
0157:H7 3%(v/v) 2 Beef C.L. Kastner, and D.Y.C.|8.6.633
Listeria 1.3L Carcasses and|Fung. 1994.
monocytog 15 APC Vacuum-Pack [Microbiological Quality
ens 30 aged of Beef Carcasses and
Salmonella Subprimals: |Vacuum-Packaged
enteritidis 21 3%(v/Vv) Process Subprimals: Process
Yersinia 1.3L Intervention |Intervention during
enterocoliti during Slaughter and
ca Slaughter and |Fabrication. Journal of
Fabrication Food Protection. 58 (6)

633-638.
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Aerobic 3.4 Experiments |Marshall, R.T., M.E. 10.4315/03|7
bacteria 200 250 mg/L pH L/min 14.0 kg/cm? in Sanitizing |Anderson, H.D. 62-028X-4
6.0 2 Beef with Naumann, and W.C. 0.4.246
0.83 cm/sec Sodium Stringer. 1977.
3.4 L/min 99 Hypochlorite |Experiments in
3.5 2 cm/sec Sanitizing Beef With
14.0 kg/cm? 1 7 Sodium Hypochlorite.
10 cm/sec Journal of Food
2 10 cm/sec Protection. 40 (4) 246 -
249.
Escherichia 0] Removal of |Cabedo, L., J.N. Sofos, |10.4315/03|8
coli a)3.04+0.40 b)3.52+0.55 Bacteria from |and G.C. Smith. 1996. |62-028X-5
0 2 4 €)3.62+0.67 d)3.69+0.72 Beef Tissue by|Removal of Bacteria 9.12.1284
e)4.17+0.55 log CFU/cm? Spray from Beef Tissue by
35 Washing after [Spray Washing after
20.7 bar 2,4 Different Different Times of
5 Times of Exposure to Fecal
Exposure to |Material. Journal of
a)2% Fecal Material |Food Protection. 59
b)5% (12) 1284-1287.
c)12% 74
d)35 20.7 bar
e)74 20.7 bar
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Salmonella . The Efficacy of|N. Clayton, The Efficacy 9
typhimuriu 53 10and 10 50 ppm Various of Various Salmonella
m 20 2% 10 Salmonella Intervention Methods
10 and 20 Intervention |Applied to Pork
Methods Carcasses during
25 50 Applied to Slaughter (thesis from
100 200 ppm Pork U. Kentucky). 2002.
25 1% Carcasses
2% during
Slaughter
Escherichia 74 Evaluation of |Gorman, B.M., J.N. 10.4315/03|10
coli 2.76 6.89 20.68bar 3.0 log CFU/cm? Hand-Trimmin|Sofos, J.B. Morgan, 62-028X-5
16 35 66 74+5 g, Various G.R. Schmidt, and G.C. |8.8.899
12 36 Sanitizing Smith. 1995.
Agents, and |Evaluation of
Hot Water Hand-Trimming,
1.38 bar 16 Spray-Washin |Various Sanitizing
12 36 g as Agents, and Hot Water
- 5% Decontaminati|Spray-Washing as
- 12% on Decontamination
Interventions |Interventions for Beef
- 5% for Beef Brisket Adipose Tissue.
- 0.3% Brisket Journal of Food
- 0.5% Adipose Protection. 58 (8)
Tissue 899-907.
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E.coli 37, 55, 60, 65, 70,- 37 120 Destruction of |Smith. M.G., and A. 10.1016/03|11
Salmonella |80, 90 Escherichia |Graham. 1978. 09-1740(7
e 120 - 60 10 90% coli and Destruction of 8)90012-8
Salmonellae |Escherichia coli and
- 80 99% on Mutton Salmonellae on Mutton
Carcases by |Carcases by Treatment
99.9% Treatment with Hot Water. Meat
with Hot Science. 2 (2) 119-128.
Water
Escherichia \DL- Efficacy of Nettles Cutter, C., and |10.4315/03|12
coli 1 3 5% Organic Acids |G.R. Siragusa. 1994. |62-028X-5
0157:H7 E. coli Against Efficacy of Organic 7.2.97
Pseudomon 0157:H7 Escherichia |Acids Against
as 80 cycles/min coli 0157:H7 |Escherichia coli
fluorescens 14 m/min Attached to |0157:H7 Attached to
80 psi 4.8 Beef Carcass |Beef Carcass Tissue
L/min Tissue Using alUsing a Pilot Scale
17.8 Pilot Scale Model Carcass Washer.
cm 24 Model Carcass|Journal of Food
Washer Protection. 57 (2) 97 -

103.
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1D
Salmonella 2% 2 Control of Dickson, J.S., and M.E. |10.4315/03|14
california Salmonella on |Anderson. 1991. 62-028X-5
Beef Tissue |Control of Salmonella |4.7.514
20 mL 2 logio Surfaces in a |on Beef Tissue Surfaces
2%(v/v) 55 Model System |in a Model System by
by Pre- and |Pre- and
75% 10 Post-Eviscerat |Post-Evisceration
ion Washing |Washing and Sanitizing,
and With and Without Spray
Sanitizing, Chilling. Journal of Food
5 With and Protection. 54 (7) 514 -
2% 30 Without Spray|518.
4 Chilling

23 40 55
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E. coli 5log;o CFU/cm* 0.60 log;o CFU/cm® Application of |Cutter, C., G.R. 10.1111/j. |15
Chlorine to Siragusa. 1994. 1745-4565.
. 50 100 250 Reduce Application of Chlorine |1995.th001
500 ppm Populations of [to Reduce Populations [21.x
50 100 250 1 IongFU/cm2 Escherichia of Escherichia coli on
500 800 ppm colion Beef |Beef. Journal of Food
500 800 ppm Safety. 15. 67-75.
28
4 24 1.22 1.28
log,o CFU/cm?
Escherichia - LA AA TSP Effects of Dorsa, W.J., C.N. Cutter,|10.4315/03|16
coli 15 5.5 bar 5.6 log CFU/cm? Acetic Acid, |and G.R. Siragusa. 62-028X-6
0157:H7 (322 APC 1.3 2.0 log Lactic Acid 1996. Effects of Acetic|/0.6.619
Listeria 12% CFU/cm? and Trisodium |Acid, Lactic Acid and
innocua (TSP) - TSP 0157:H7 Phosphate on |Trisodium Phosphate on
Clostridium |- 1.5% C. sporogenes the Microflora [the Microflora of
sporogenes |- 3% of Refrigerated Beef
1.5% APC L. innocua LAB Refrigerated |Carcass Surface Tissue
Beef Carcass |Inoculated with

- 3%

Surface Tissue
Inoculated
with
Escherichia
coli 0157:H7,
Listeria
innocua, and
Clostridium
sporogenes

Escherichia coli
0157:H7, Listeria
innocua, and
Clostridium
sporogenes.
of Food Protection.
(6) 619-624.

Journal
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Escherichia Reduction of |Castillo, A., Lucia, L.M. |10.4315/03|17
coli Escherichia |Kemp, G.K., and Acuff, |62-028X-6
0157:H7 5.5 5.4 log CFU/cm? coli 0157:H7 |[G.R. 1999. Reduction 0f|2.6.580
Salmonella and Escherichia coli
typhimuriu PASC PASC 3.8 3.9 log Salmonella 0157:H7 and
m typhimurium |Salmonella
CASC 4.5 4.6 log on Beef typhimurium on Beef
CASC Carcass Carcass Surfaces Using
Surfaces Acidified Sodium
69 kPa 10 2.3 log Using Acidified|Chlorite. Journal of
22.4 24.7 CASC PASC Sodium Food Protection. 62 (6)
Chlorite 580 - 584.
Salmonella 2% pH 2.3 S. typhimurium Lactic acid Van Netten, P, D.AA. |10.1016/01/18
typhimuriu |5% pH 1.9 1 2 logyo cfu/cm? decontaminati Mossel, and J. Huis In't |68-1605(9
m . LAD 11 LAD 30 1 on of fresh Veld. 1995. Lactic |4)00039-9
LAD 55 log10 cfu/cm? pork acid decontamination of
carcasses: a |fresh pork carcasses: a
30 60 120 2% 5% LA pilot plant pilot plant study.
20 cm 400 60 1 logio study International Journal of
mL/min cfu/cm? Food Microbiology. 25
(1) 1-9.
2% 5% LA
60 120

logyo cfu/cm?
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Campyloba |- 4 2% Prevalence of |Epling, L.K., J.A. 10.4315/03|19
cter spp. - 4 Campylobacte |Carpenter, and L.C. 62-028X-5
Salmonella 8 24 rspp. and Blankenship. 1993. 6.6.536
spp. 20 11 Salmonella Prevalence of
4 spp. on Pork |Campylobacter spp.
2% L- Carcasses and|and Sal/monella spp. on
the Reduction |Pork Carcasses and the
Effected by Reduction Effected by
Spraying With |Spraying With Lactic
40cm Lactic Acid Acid. Journal of Food
20 psi 100V Protection. 56 (6)
536-537
aerobic SW 25.4 14 21 28 Effects of Cacciarelli, M.A. W.C. |10.4315/03|20
bacteria L/min Washing and |[Stringer, M.E. 62-028X-4
anaerobic SSAA SW Lactobacillus SSAA Sanitizing on |Anderson, and H.D. 6.3.231
bacteria 2% 6.8 the Bacterial |Naumann. 1983.
Lactobacillu| L/min 14 SSCL Flora of Effects of Washing and
S spp. SSCI SW Vacuum-Pack |Sanitizing on the
200 ppm aged Pork Bacterial Flora of
6.8 SwW Loins Vacuum-Packaged Pork
L/min Loins. Journal of Food
Protection. 46 (3) 231
12.8 1378 kPa (200 -234.
psi)

10 cm/s
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E. coli 60 75 80 85 |- 85 20 Decontaminati|Gill, C.O., D.S. 10.1016/S0|21
90 40 on of McGinnis, J. Bryant, and|740-0020(
920 20 60 commercial, |B. Chabot. 1995. 95)80090-
90 2 polished pig |Decontamination of 5
50 carcasses withjcommercial, polished
10 hot water pig carcasses with hot
85 water. Food
20 Microbiology. 12 (2)
143-149.
800 |Og]_0
85 20 2.5
Escherichia A 1 2 Assessment of|Gill, C.O., and T. Jones. [10.1016/07|22
coli 5 10 the hygienic |1992. Assessment of |40-0020(9
psychrotrop|20 efficiencies of |the hygienic efficiencies|2)80041-2
hic B 20 two of two commercial
pseudomon 45 60 commercial |processes for cooling
ads processes for |pig carcass. Food
cooling pig Microbiology. 9 (4)
carcass 335-343.
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Escherichia 7 Use of a Gill, C.0., J.C.L. 10.1016/07|23
coli 4 temperature [Harrison, and D.M. 40-0020(9
24.6 function Phillips. 1991. Use of a (1)90001-1
2 50 integration temperature function
E.coli technique to |integration technique to
7 assess the assess the hygienic
30 hygienic adequacy of a beef
adequacy of a |carcass cooling process.
beef carcass |Food Microbiology. 8 (2)
20 cooling 83-94.
process
Escherichia |E. coli . The Smith, M.G. 1985. 10.1017/s0(24
coli Salmonella 8 generation The generation time, 022172400
Salmonella |typhimurium - Escherichia coli  Salmonella time, lag time,|lag time, and minimum [061519
typhimuriu typhimurium Lagtime and minimum [temperature of growth
m 10 23.35 temperature |of coliform organisms
10* cells/g - 10 6.68 of growth of |on meat, and the
0 2 coliform implications for codes of
- Lag time organisms on |practice in abattoirs.
meat, and the |Journal of Hygiene
implications |Cambridge. 94 (1)
for codes of |289-300.
practice in
abattoirs
Staphylococ . 35 Staphylococca |T Troller, J.A. 1976. |10.4315/00(25
cal 39 | Growth and |Staphylococcal Growth |22-2747-3
. 7 Enterotoxin  |and Enterotoxin 9.7.499
48 Production-Fa |Production-Factors for
. ctors for Control. Journal of
10 45 Control Milk and Food
Technology. 39:
499-503.
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Staphylococ|+ 4% | Effect of Pereira, J.L., S.P. 10.4315/03|26
cus aureus | N-Z Amine NAK Temperature, [Salsberg, and M.S. 62-028X-4
S-6 10 mg/L 39.4 pH 7.0 pH and Bergdoll. 1982. 5.14.1306
0.5 mg/L - 20 45 pH 4.5 NacCl Sodium Effect of Temperature,
12% 2 Chloride pH and Sodium Chloride
- pH 1.0 NNaOH A B Concentration |Concentrations on
0.1 N HCI s on Production of
- NaCl Production of |Staphylococcal
- NaCl SEA Staphylococca |[Enterotoxins A and B.
NacCl SEB | Enterotoxins |Journal of Food
A and B Protection. 45:
1306-1309.
Yersinia Yersinia Yersinia Hanna, M.O., D.L. Zink,|10.1111/j. |27
enterocoliti enterocolitica enterocolitica- |Z.L. Carpenter, and C. [1365-2621.
ca-like like Vanderzant. 1976. 1976.tb144
Organisms 21 35 1 3 28 Organisms Yersinia 36.X
from enterocolitica-like

0.1 mL
plate count agar
10 7

Vacuum-pack
aged Beef and
Lamb

Organisms from
Vacuum-packaged Beef
and Lamb. Journal of
Food Science. 41:
1254-1256.
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Yersinia -0 1 10 Development |Hanna, M.O., J.C. 10.1111/j. |28
enterocoliti |0.1 mL  BHI 3 Y. of Yersinia Stewart, D.L. Zink, Z.L.|1365-2621.
ca enterocolitica enterocolitica |Carpenter, and C. 1977.tb144
-7 0 10 25 on Raw and |Vanderzant. 1977. 55.x
1lg 10? 0 24 Cooked Beef |Development of
10° Y. enterocolitica and Pork at Yersinia enterocolitica
Y. enterocolitica Different on Raw and Cooked
1 5 7 25 Temperatures |[Beef and Pork at
- 25 Y. enterocolitica Different Temperatures.
Journal of Food Science.
42:1180-1184.
Clostridium | 5 Clostridium botulinum type Is Palumbo, S.A. 1986. (10.4315/03|30
botulinum E Yersinia enterocolitica Refrigeration |Is Refrigeration Enough|62-028X-4
type E Enterotoxigenic Escherichia Enough to to Restrain Foodborne [9.12.1003
Yersinia coli Listeria Restrain Pathogens? Journal of
enterocoliti monocytogenes Foodborne Food Protection.
ca Listeria Aeromonas hydrophila Pathogens? (49(12) 1003-1009.
monocytog 5
enes
Enterotoxig - Campylobacter jejuni
enic Brucella 25 37
Escherichia 5
coli
Aeromonas
hydrophila Vibrio
parahaemolyticus Bacillus
cereus 5

12
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Salmonella |S. senftenberg 775W Time-tempera|Angelotti, R., M.J. Foter, 31
e S.enteeritidis  S. ture Effects onjand K.H. Lewis, 1961.
Staphylococ|manhattan 42 °F Salmonellae |Time-temperature
Ci Staph. aureus and Effects on Salmonellae
196E Staph. aureus Staphylococci |and Staphylococci in
MF159 Staph. aureus in Foods Foods. American
Ms149 Journal of Public Health.
51: 76-88.
5
2 °F 40
50 °F 95 °F
Salmonella - S. derby S. heidelberg S. Low Matches, J.R., and J. 10.1111/j. (32
typhimurium Temperature [Liston. 1968. Low 1365-2621.
18 1.1 12.3 Growth of Temperature Growth of |[1968.th090
Trypticase Soy broth Salmonella Salmonella. Journal of |92.x
- 19 S. heidelberg Food Science. 33:
5.3 641-645.
- 19 S.
typhimurium S. derby
6.2
6.9
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Escherichia |- L Minimum and |Palumbo, Samuel A., (10.4315/03|34
coli 109103 10 45 Maximum Jeffrey E. Call, Frankie |62-028X-5
CFU/mL 8 Temperatures [J. Schultz, and Aaron C.|8.4.352
. 16 3 for Growth Williams. 1994.
5 50 10 4 6 and Verotoxin [Minimum and Maximum
1000 Production by |Temperatures for
250 Hemorrhagic |Growth and Verotoxin
mL 100 Strains of Production by
mL  BHI 150 Escherichia Hemorrhagic Strains of
rom 15 12 10 coli Escherichia coli. Journal
8 5 of Food Protection. 58
(4) 352-356.
Escherichia |2 The presence |Gill, C.O., and J. Bryant.|10.1006/f |35
coli 50 57 of Escherichia |1993. The presence of |mic.1993.1
Salmonella E. coli coli, Escherichia coli, 039
Campyloba Salmonella Campylobacter Salmonella Salmonella and
cter and Campylobacter in pig
Campylobacte |carcass dehairing
E. coli rin pig equipment. Food
Campylobacter carcass Microbiology 10 (4)
dehairing 337-344
Salmonella equipment
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Salmonella 62 62 Studies on Kampelmacher, E.H., (10.1111/j. |36
Salmonellain |P.A.M. Guinee, K. 1439-0442.
slaughter-hou |Hofstra, and A. Van 1961.tb006
ses Keulen. 1961. 79.X

Studies on Salmonella
in slaughter-houses.
Zentralbl.
Veterinaermed. Reihe.
8:1025-1042.

18




Doi

ID
3 37
83 85 2.2x10' 4.4x10°CFU J29
90 1
3 ,
(28), p.109-112 (2013)
85 1
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ABC
50 60 ppm , (69), p.63-65
D A B C (2009)
D
3/100 181.6 -
5.7cfu/cm?
10.12935/j |39
2 vmal951.6 [J87
0.738
, 60(10),
p.738-741 (2007)
10%cfu/cm?
10%cfu/cm?
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40
J122
2.91+0.49CFU/cm? , 52(5), p.77-86
(2002)
2.65+0.69CFU/cm?
. 3.7 + 10.12935/j |41
3.9CFU/cm? 2.0+ vmal951.5 [J134
2.3CFU/cm? P 3.159
< 0.001 , 53(3),
. 28 8 p.159-162 (2000)
28.6%
82 3
0.04%
3.0+7.9
CFU/cm? 0.05+
0.26CFU/cm?
P < 0.05
1 42
0.3% (A) ( ) J135
2.0% (B) 10> 10°fu/cm?
© 10%cfu/cm?
(D) AB ,
10%cfu/cm? 17, p.332-336 (1999)
C
10*
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14m 52(1), p.37-40 (1999)
50
10.12935/j |44
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20 , 51(11),
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30
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45
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10 L 77 95
46
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1 1
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48
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24 -1.8 7.4x10%/cm? , 14(1995),
1.2 p.277-280 (1996)
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3.7x10° 2.1 49
=x10° J157
3 57
95%
2.7x10° 61(1994), p.93-95
300 (1995)
62%
4
2 6
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