The conditions of
pasteurization in some

contries
Contries egg yolk egg yolk whole egg ~ whole egg  egg white egp white
Romania 67°C 3 min 67°C 3 min -
Poland 60.5°C 3 min 64°C 3 min 56°C 3 min
Netherland 60-66°C 3 min 64°C 4 min 54°C 60 min
Germany 58°C 3.5 min 65.5°C 5 min 56°C % min
France 62.5°C 4 min 58°C 4 min 55.5°C 3.5 min
Sweden 62-63°C 4 min 58°C 4 min 55-56°C 3.5 min
Denmark 68°C 4.5 min 68°C 4.5 min 61°C 3 min
England 62.8°C 2.5 min 64.4°C 2.5 min 57.2°C 2.5 min
Austraria 60.6°C 3.5 min 64.4°C 2.5 min 55.6°C 10 min
South Africa 60°C 2.5 min 60°C 2.5 min 56.6°C 3 min
Belgium 64°C 3 min 60°C 3 min -
USA 60°C 3.5 min 60°C 3.5 min 60°C 3.5 min
The fate of S. enteritidis in
Japanese cooking of eggs
Cooking Condition Fate
Bottled SeaUrchin witn salt and ethanol rapidly die
Thick fried egg die on baking
Thin fried egg {egg sheet) die on baking
Nocdles die on boiling
Steamed fish paste mixed with egg die on heating
Soft-boiled egg 70°C, 23min in water die
Egg pudding steaming, Smin die
Japanese egg pudding 75°C, 35min in water die
Egg sake boiling die
Porched egg in noodle soup non mixing survive
mixing in hot die
Fried pork covered with egg, served heating without cover survive
heating with cover die
Raw eggs 10% soy sauce, non heating increase
Natto (fermented soy beans) A half of raw egg per serving increase

Grated yam with soup

A half of raw egg per serving

rapidly increase

Chuhei Imai and Etsuko Nakamaru, Yushi 43 (3), 63-71(1990) in Japanese
Chuhei Imai and Etsuko Nakamaru, Yushi 43 (9), 62-70(1990} in Japanese

Akira Suzuki et.al., Shokueishi 23,45-52, (1982) in Japanese



Chantarapanent, W., Slutsker, L., Tauxe, R. V., and Beuchat, L. R. (2000) Factors influencing inactivation of Salmonelta enteritidis in

hard-cooked eggs. Journal of Food Protection. 63, 36-43.

Six SE strains and one S.
Senftenberg strain

were inoculated inte liquid egg
white and

liquid egg vork.

glass capillary method, tryptic soy
agar for count

A PT4 and PT34 strains were

SE phage type
egg white at 52C

egg york at 56C

D values {min)

PT4 PT4 PT8 PT13a PT34 PT34
5.18 3.82 4.49 4.57 3.91 3.76
5,835 6.38 7.39 5.85 6.16 5.14

inoculated into

the yolk of medium and extra large
shell eggs

at 10 and 21C at the dose of 10{7)-

time (min} needed to inactivation

Medium eggs held at

10(8) CFU.

Then (1) the eggs were heated
from 23C to

100C in water then held up to 15
min

(Amencan Egg Board methed) or
(2) they were

placed in water at 100C then held
up to 15 min,

Tryptic soy agar for counts at 37 C

" for 48h

method 1

method 2

10C

21C

Extra large eggs held at

10C

2iC

<3

<3

Jto b

3to b

6to 9

Method 1 was more effective than method 2.

30

Senftenberg
13.43

15.96



Humphrey,T.J., Greenwood, M. et al. {1989) The survival of salmonellas in shell
eggs cooked under simulated domestic conditions. Epidemiology and

Infection.103,35-45.

A hole cut in a shell egg
using a needle or drill.

Culture broth of Sal. was
inoculated in the yolk and

the hole was sealed. The
egg was boiled up to

10min.
The yolk was stomached

with buffered peptone
Count: blood and
McConkey agar plate,
24hr 37C

dilution was incubated

then
added into Selenite,

Tetrathionate, or
Rappaport broth.

An egg was broken in a
dish and Sal. cell was

inoculated
into the yolk. The egg was

cooked in a frying pan
at 120C. It was cooked

vntit the white was solid
opaque. It took about 1.5-

2.0 min.

8. enteritidis

PT4 and S.
typhimurium
Survival froma 4 PT110 and S.
min boiling 141 senftenberg
imoculum/g (log) 6.81 7.26
No. of survivors
(log} 5.87 6.72
temperatre (C) 54.6 57.1
5. S.
Survival in tyshimurium  tyshimurium S. enteritidis S.
"sunny-side up” PT141 PT110 PT4 senftenberg
inoculum/g (log) 6.68 6.74 6.9 7.07
No. of Sal.
positive samples 4/9 /9 9/9 9/9
No. of survivors
(log) not done 5.03 5.14 5.97
temperatre (C) 538 539 55.2 51.1
77

>/



Survival in Scrambled

Eggs were mixed with sterile epgs cooked ina

milk and Sal. cells.

The mixture was cooked ina

saucepan.
High and low/moderate
flames were compared.

See above

saucepan

moculum/g (log)
No. of Sal. positive
samples

temperatre (C)

high temp. cooking

S. enteritidis PT4
and S.
typhmurium
PT110 and 141

6.09

G115
828

The influence of inoculum size on the survival of SE PT4 in boiled eggs

Incculum size (log/g yolk)

temp. of egg yolk (C)

L I PR R ¥ 1

Boiling time (min)
4
+
+

562

low/moderate temp. cooking

S. enteritidis PT4
and 8.

s typhimurium S.
senftenberg PT110 and [41  senflenberg
6.6 5.9 6.22
2/3 29430 6/6
82.3 739 4.7
6 7 8
+ +
+ +
+ + +
+ + +
+ + +
+ +
+ + *
57.9 591 64.5

65.5

+': positive
after
- enrichment

* positive in
some
- experiments

- - negative

68.6

3



Humphrey,T.J., .Chapman,P. A, et al.(1990) A comparative study of
the heat resistance of Salmonellas in homogenized whole egg,egg
yolk or albumen. Epidemiology and Infection.104,237-241.

Sal. cells in egg samples

were inoculated into
screw-capped vials then

submerged in a water

Strains were cultured in
Wutrient broth for 24 or

48hr at 37C. Cells were
mixed with egg samples.
Each 46 mm vials
containing 1 mi of the
samples

was submerged in a water

bath.
Counts: blood agar plates

for 24h at 37C

n
D values homogenize
strains {min) - d whole egg
55C 60C
S. enteritidis PT4 6.4 0.44
S. enteritidis PT8 5.9 0.3
S. enteritidis
PT13a 3.9 0.22
S. typhimurium
PT 110 4.7 0.26
S. typhimurium
PT 141 2.3 0.2
S. senftenberg
TI5W 343 5.6
D values (min)
55C
Homogenized
egg Egg yolk
S. typhimurium
PT 141 2.3 8
S. enteritidis PT4 6.4 21
S. senftenberg
TI5W 343 42
D values 60C
Stationary Log phase
phase cells  cells
S. typhimurium
PT 141 0.33 0.21
S. enteritidis 0.5 0.25
S. enteritidis PT8 0.62 0.29
S. enteritidis PT4 0.9 0.41

64C

0.22

not tested

not tested

not tested

0.15

28

Albumen

D values (min)

Homogeniz

0.3
04

5.6

Egg yolk

0.8
1.1

I1.8

Albumen

0.3
0.2

0.8

39



Consumption
(Serving sizes)
(Exposure distribution, validataion)

(Case reports)
Methods

Results

Angulo,F.J..et al.(1998) Food safety symposium-Post- harvest, Salmonella enteritidis infections in the
United States.Vet Med Today:Public Veterinary Medicine. Journal of American Veterinary Medical

Association.Vol.213,1729-1731.
Review from surveillance data and articles,

Only a small proportion of the salmonellosis are reported
to CDC.

About 18,000 people in the US are hospitalized with
Salmonella infection each year.

Aprox. 40,000 persons each year (15 cases/100,000
people) have a stool sample examined.

>97% of the reported culture-confirmed cases are
serotyped.

Reported Salmonella cases increased by 47% during this
25-years period.

Salmonella Enteritidis isolates increased by 459% during
this 25-year period.

In 1996, there were 9,552 reported cases of SE in the US
(1.5 cases/100,000 people), which suggested 200,000 to 1
million SE infections and 250 death.

Children <5 years old and the elderly are most popular in
the SE infection.

6% of the SE isolates from normally sterile sites, such as
blood, CSF, bone, or joints).

Eggs or egg-containing foods were implicated in 79% of
SE outbreaks.

In Minnesota, the extent of which eggs were undercooked
was directly associated with the likelihood of becoming
infected.

The most alarmin recent development is the raising of SE
PT4 which causes marked increases in human illness,

Y
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SEBEAE B & (ERKERFERSEGHEFER)
MREWBHE  FIAEE (RERFEAEHFEH)

SEEORTEREE EVREBL U pH) 2B S THM UBA 7 U A0
K72 H 37— # 2> 5 Gompertz 2N = A+ C Xexp{-exp(— B( t —MPHTES < —flh
L YETEE SR BB % < 7. Marquardt % FIV T Gompertz 20023 T, 2 WY
A CBMZRALRICRE L, BREZEHT 2720070 25 Ak{E L,

1. 5 AR

BNFLDIBRET VAREBOY RS TERAA L hD S bREFHEICLE
BBR T ) A OERETRIT TN EFRT 57200, 3BEORFEHEERE., HABE S
KU pHZ RS T LZBAET ) A ORI R ERT — 2 225 Gompertz =
IZE-D < —REV L RTEE SR AR A 0 < 7 DARIT 21TV — ARG Gompertz ROEH
BeHEL, BEEELETI2007a S5 A fER s,

2. e ks - HR

BATIC AV ERTF— 4

ERIIHE RBREASBITS 633-3 PREERE YL ¥ —(FTE B E) T
o7z, EBIT 4 FEOEH(O4KS ¥, ATCC17802 #[01]. 03:K6 #H A #. 03:K6
KHE BRI LIC SEEORFEE 3 BMICELSET: 108 HEXETTPIE, &
SEREMFITET 48 B E TIHB S I, BREMOICERIRAIE Sh, fBicE LT, %
RT—Z%UTOL KB LI,
LEERT D (BRR)HDVIE LAGG AT ) —x5 ) DBEERAEE LT -
77
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BEAT FIER L U R
%ﬁﬁl%&%ﬂﬁ?ﬁbtf%ﬁ%?wwﬁﬁmowfjKﬁDfﬁotﬁ\%ﬁ
DT — X W8 R ER AT F DEE L L7,

(1) BEEREM~D Gompertz XD HTILH
Marquardt % A\ T Gompertz R $ Tidth, ROBE(A,C,B,M) 4 5 LIE e
Uice
N=A+ C Xexp{-exp(— B(t ~M))}....(1) Gompertz =

N : log(HE#$k)
A : log(#1¥iE¥)  Value of the lower asymptote
(asymptotic log-count as t decreases indefinitely)
C : difference in value of the upper and lower asymptote
(asymptotic amount of growth that occurs as t increases indefinitely)
M : HEFEREE A3 B K % R I
s MIZE6 1T D 18Rl R
t o BERR

]

FEITHER % Table LMF OB -V ICIRMICT T, 108 H%AEHEDON, 106 &Mt
FRTAIRE T o7, HTIIOOBES T 57~ » . sum of squares| X (EME —#E
1E) 2]8 L UNEAIME L HEEMEAOEMBRESBEH L,

(2) SEHEOEFIL DEMBRA T LICERSNEK BB LU M o
uTmﬁfiﬁﬁﬁngﬁwr%%ﬁuuxaLazwa9ﬁiwﬁaﬂlﬁ2w.
B9)%%ﬁbto!9&ﬁﬁiéﬁﬁéﬁotﬁ%\Eﬂ&%fﬁbﬁﬁ%h&W%
éﬂﬂS&ﬁKi6ﬁi%ﬁotdﬂ&KKJ%%ETE%@%T@@ﬁ%B%&P%
BREBFIEREMACERSE, HTEDETo%, B BLU M ETRE LU
3 An BIn M) I8 L ABE 1020 ThHTIED BRI,

T8 L LTUTO 3HEOERSERIT SOV TR AT,

1. 106 &2 TEHAW-EE

2. EAEBAMREA 0.7 RIB BRI 93 &2 AV 2L

3ETHBMREDS 0.7 RIBAIR <. ACBM OULPFRAMBUFMESR BITRS . A+C
2310 8L Bz 0 RN 43 Rk BV IS
%ﬁm%%to&mxwﬁw\Emgﬁmﬁ&wim%%&%ﬁﬁaLfﬁﬁtﬁ%ﬁ
R L7, ZEBEBRDONDRITH -,



(ORI L BT
In B(B)=aO+alt+a2p+a 38+24t2+ab5p2+a682+a 7t -
b

+ta8t-S+a9p S (2)

In M(MM)=B80+ 81 t+,82p+,838+84t2+85p2+B6S2+B7t :
D
TB8tS+B9D S o, (3)

S:NaCl%)

(18 =iz L 5#FE)
lnBﬁﬂ=a0+a1t+a2p+a38+a4t2+a5p2+a6S2+a7t3
+a8p3+a9883

+alOt'p+allt-S+012p'S+a13t'p
2+a14t'82+a15p-82 +al16S+p2+a1
7S5 t24al8p* t2 oo 4)

lnM@@=BO+Blt+B2p+BSS+B4t2+85p2+8682+57t3
+88p3+5983
+BlOt'p+Bllt'S+812p'S+613t'p
2+Bl4t'52+615p'52 +B816S-p2+41
7S t2+B18p - t2 (5)
(t : BEREE, p : pH,
S:NaCl%)

Table 2 Gompertz D% BB LU M ~DHTiLeiRmE

EFBBIRERGRIR L/ weit)
= B M In (B+v) In (M+8) T

106 BEEFH2TEAVEES 9 0.659(5) 0.467(5) 0.649(5) 0.547(5) v=10,5 =15

" 9 — — 0.660(9%) 0.574(9%) v =10, § =15
93 IR G E AV IES 9 — — 0.497(5) 0.531(5) v =1, 6 =20
" 9 — — 0.512(9*) 0.558(9%) y =1, § =20

A3 BBEMEZAVEIES 9 - — 0.626(5) 0.911(5) v =0, 5 =0



I 9 — — 0.663(9*) 0.915(9*) y =0, § =0

" 18 — -~ 0.663(7) - v=0,5=0
N (BIEOEREF YIS — — 0.719(7y  — v=0,8=0
* £ B L

EBVHHDIERIZ DT
BRI L THBOEMEIT, In BHLOIn M & PL iR S T N
DLOvaIb—vaiHBEETok, TORRBICESE EBER JOEBB 2 PE L,

(3) —A%b L7z Gompertz D{ER,

Table 2 IZ7R L7= 43 &% FVCHE LI & D78 540 %At Lz In B(r2=0.719)
BEU In M(r2=0911)DHER% AV T —2{k L= Gompertz ROER 21T - 7,

Gompertz DEE CIlZ oW TIREUTFTD 2 EROEHMAZRAWCHEL, btz
VORWVEZERA Ui, 1 HIHIT 43 BRE GO R R KE % Ty L7-18(7.32091), 2
TR A 1T 43 RS G2 A OB RE(B.99123)Th 5,

2 TEHD C % Gompertz FUTILA L THR D748 B1T5)(n=357)8 L U ERIE &

RED T _FRERMSENIUTOEY Th 3,

mETFF A B C D RMSE
A 1 0.984 0.899 0.899 B-A ™4y 0.3701
B 0984 1 0.916 0.917 C-A DES  0.9167
C 0899 0916 1 1.000 D-A D#4y  1.0798

D 0.899 0917 1.000 1.000

ARRIE B:EEEEET LT Gompertz XTHELAE CEHE D&
KAE .
RMSE=SQR(mean 2 +(S.D 2 X (n-1)/n)) {mean="T#H{#E, S.D.=1EH#(FEE, n=
-4

Rtk C & LTHEHEDOF RS THO BRIV EL LN G, Flz. BT B3R
& & —#x1k L7= Gompertz 200 5 HAE ORI 0.899 ToH 5, Fig LIZEHBEX) D HE
BUHE(Y) 2 HE 3 2 EIRF(Y=1.079X-0.20 ) & 4,

In B =-1.334449E-02X 1 - 3.345426E-02X 2 + 3.153137X 3 +5.709813E-05X 4 +
9.469748E-04X 5

-8.300065E-06X6 - 32.86613X7 +4.191771



X1=(RE-0.46)2 X2=2pH X 3=1/(NaCl 2 -6.2)
X4=(pH 3-260) 2

X5=(JRE XpH-88) 2 X6=(REXpH2-880)2 X7=1/(pHXNaCl2-
40)

InM= -3904712X1 + 1.021662E-02X 2 + 1.747542B-02X 3 + 1.908856E-02X 4
-.0219392X 5

+ 8.144896

X1=1g88 X2=EE 2 X 3 =Na(Cl 2 X 4 =pH 2
X5 ={RE XpH

U EDHNLHEFE S Br=exp(In B),M r =exp(In M)% LI T OHERIC( AT
Do
Nc (Log)=A 0+ C Xexp{exp(—~B r (t —M 1 ))}.... 5t E=
Ne=FTHaNDHEE C=7.32091 AO=##Ei(og) =tk
el

Gompertz ZUCE-SBA YT Y FEROEH 70 75 AR

EFED Gompertz REMABAAFLBEH T 75 A (GOMVIB.EXE) % £k L -
(Windows Ti{E), ,
WMEIEE . EEBEON5~25" C). NaCl(1~7%). pH(5.8"‘“8.0)f‘o’ifﬁi%%ﬂ#Fﬁﬂ(O“«flSh.)
EFANTD LT AR FERT B,

3. B
(1) Gompertz ZDEHEH BRI M ERABE THETERED, 108 12544
ETFRICHERT  2REERTBZ LT hrot,
BRELTEXONDHABLUMERIILTOLEBY ThH 5,
OXBRBEELBEODLLE (1 EREEHT Y DEREIFFEMEE D),
ORBRF — & DUEH L2 BIT 2 LERD B 5,
OMarquardt % At 7 Gompertz FOMRIEI RE 7 3 5 o,
OGompertz RNOFRE BB LU M oitEstois (& BSOS ST S e Fik o e
U7z),

(2) Gompertz RDFEE C DBREFIEIZ ST
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BB AR Lics', RMSE 2HME L L Tyalv-vavst B 219 Bl S & e 5 %
BERRNEE LD,

3. g

SHHORT(RRIEE EAEER LU pH) 225k & ¥ C I LIEBRE T U F e
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Tablel. ABBREZLOI L RAVRIZEIA S Tl (1/3)

No. &f H#EE wac1w) pH Sum RR A C B M
1115 1 5.8 0.848 0. 890 2.400 1.338 1.822 22,440

2 1 15 1 7 2.173 0.955 2.414 4,746 0.333 34.161

3 1 15 1 8 1.282 0.9868 2.525 6.779 0.182 42. 544

4 1 15 3 5.8 0.767 0.958 2.368 35442B77.656 0.004 711.908

5 1 15 3 7 0.076 0.997 1. 701 145771.723 0.003 758.806

6 1 15 3 8 0.157 0.994 2.020 7.206 0. 640 29.439

7 1 15 7 5.8 0.359 0,952 2.321 -1.957 0.124 13.757

8 1 15 7 7 7.535 0.126 2,386 -0.415 3. 130 0. 260

9 1 15 7 8 7.578 0. 048 2. 355 -0. 155 2.997 0. 308
10 1 20 1 5.8 2.647 0.934 0.613 66763. 100 0.003 B875.460
11 1 20 1 7 0.084 0.999 7. 884 —-6. 324 -0. 165 12.770
12 1 20 1 8 0.847 0.991 8. 164 -6. 077 -0.210 13. 207
13 1 20 3 5.8 1.434 0.965 -3.676 2954. 473 0.002 831.739
14 1 2¢ 3 7 0.1689 0.998 7.906 -6. 552 -0.151 13.788
15 1 20 3 8 0.374 0.995 8. 457 -8.753 -0. 090 12,025
16 1 20 7 5.8 9.334 0.081 2.965 -0. 886 9. 090 -0.115
17 1 20 7 7 10.243 0. 849 1. 706 15,239 0. 047 48. 408
18 1 20 7 8 0.351 0.994 2.058 6. 246 0. 086 21,228
19 1 25 1 5.8 1. 707 0.969 1.833 6.083 0.102 8.217
20 1 25 1 7 54. 248 #ETE 6. 307 -2.846 -5.024 -4. 455
21 1 25 1 8 0.425 0.996 2. 267 6. 059 0. 343 5. 950
22 1 25 3 5.8 1. 044 0.983 7.536 -7.184 -0. 091 14, 466
23 1 25 3 7 0.375  0.996 8.334 -8.135 -0, 159 ‘7.470
24 1 25 3 8 0.517 0.995 8. 189 -5. 787 -0. 352 10. 054
25 1 25 7 5.8 1.885 0.951 1.827 5. 225 0.113 29.967
26 1 25 7 7 3.011 0.9586 1. 981 4. 781 0. 395 10. 919
27 1 25 7 8 1.258 0.977 2.1686 4.427 0.216 11. 040
28 2 15 1 5.8 0.184 0.946 2.515 2,833 0. 064 43. 702
29 2 15 1 7 0.206 0.984 2,480 14267482.270 0.006 525, 508
30 2 15 1 8 0.628 0.960 2.343 12042712, 085 0.004 711.871
31 2 18 3 5.8 0.309 0.964 2.277 7.287 0. 035 53. 391
32 2 15 3 7 0.188 (.991 2. 386 4.452 G. 068 29.502
33 2 15 3 3 0.278 0.985 2.321 5. 837 0. 045 36. 203
34 2 15 7 5.8 0.262 0.973 2.556 -2.153 §.711 8. 986
35 2 15 7 7 4.671 0.513 2,587 -1.422 3.320 0. 381
36 2 15 7 8 2.889 0.601 2. 599 -1. 409 3. 315 0.378
37 2 20 1 5.8 0.949 0.970 -9. 943 1526. 079 0.001 1149. 266
38 2 20 1 7 2.291 0,965 2.831 5.842 0.115 14. 217

No. : 4% (1~108) Bli:1=04:K8, 2=ATCC17802 014, 3=03:K6HBAY, 4=03:K64AB#
sum:sum of squaresZ (FHE-HEE)*  RR:EBBLEZEOENDER
A, C, B, M:GompertzA0ff [Gompertzi=A+C X Exp{(-Exp{-Bx (t-M))) Dt=ERER)

_1_



Tablel. BHBEMGTLOT LAY LB Y T8 (2/3)

No. @t EEBE nac1(x) pH Sum RR A C B M

39 2 20 1 3 0.554 0.992 2.640 5. 650 0.146 10. 762
40 2 20 3 5. - - - - - -

41 2 20 3 7 0.927 0.988 8. 1388 -7.065 -0.115 16. 245
42 2 20 3 8 0.281 (.99 2. 657 5,610 0.140 11.196
43 2 20 7 5. 6.120 0.192 2.538 -0. 342 10. 381 6.329 =
44 2 20 7 7 2.625 0.944 1. 508 5.992 0.076 24,253
45 2 20 7 8 0.530 0.994 2.415 11. 3689 0. 054 33.873
46 2 25 1 5 0.144 0.998 2.497 5.633 0.141 8. 957
47 2 25 1 7 0.655 0.992 8. 894 -14. 437 -0.070 3.150
48 2 25 1 8 0.242 0.997 8.528 -8. 328 -0.135 8.210
49 2 25 3 5 0.637 0.989 8. 150 -27. 264 =0.031 -14.091
50 2 25 3 7 ¢.571 0.993 8. 381 -7.641 -0.153 9,025
51 2 25 3 8 1.308 0.984 8.214 -7.068 -0. 180 8. 015
52 2 25 7 5 3.985 0.948 1. 166 8. 339 0.068 28.022
53 2 25 7 7 0.901 0.986 0. 958 18. 245 0.024 41, 954
54 2 25 7 8 0.813 0.985 7.552 ~-7. 5486 -0.071 16. 201
56 3 15 1 5 G.128 0.997 2.043 8.894 0.038 33. 168
56 3 15 1 7 2,174  0Q.947 2. 553 4,028 0. 167 16. 667
57 3 15 1 3 0.549 0.989 2.071 6. 031 0.077 17,761
58 3 15 3 5 0.092 0.995 2. 260 3.780 0.077 20.752
89 3 15 3 7 0.317 0.994 2,337 7.209 0.062 25,336
60 3 15 3 3 0.937 0.982 2. 345 6.243 0.073 22. 600
61 3 15 7 5 8.338 0.103 2.230 -0.479 8. 696 8.771 =
62 3 15 7 7 6.813 0.026 2. 245 -0.156 3.049 0.287 *
63 3 19 7 8 6.262 0.170 2.279 ~0.510 3.200 0. 267
64 3 20 1 5. 0.067 0.999 1. 969 6. 236 0.112 9. 839
65 3 20 1 7 0.498 0.994 G. 185 -9. 486 -0, 106 10. 957
66 3 20 1 8 1.106 0.985 1. 809 7.239 0.139 6. 334
67 3 20 3 5 - - - - - -

68 3 20 3 7 0.585 0.993 9. 360 —-29. 0486 -0.027 -11.83¢9
69 3 20 3 8 0.531 0.994 8.774 -8.187 -0.128 12. 454
70 3 20 7 5 0.403 0.987 2. 080 4. 591 0.122 27.783
71 3 20 7 7 0.257 0.995 2.031 6. 903 0. 070 24.096
72 3 20 7 8 0.618 0.991 1.722 6. 600 G. 092 19. 660
73 3 25 i 5 1.386 0.980 1.817 6.208 0.170 8. 455
74 3 25 1 7 1.366 0,988 8.213 -5. 580 -0. 877 7.958
75 3 25 1 8 0. 354 0.996 8. 653 -11. 298 -0.115 4.996
76 3 25 3 5 2.361 0.963 7.903 -16.813 -0. 041 -0.922

No. :5%&#(1~108) §ﬁ11=04:K8, 2=ATCC17802 01K, 3=03:K6hAAk, 4=03: K6} ERK
sum:sum of squaresZ (FRfE-fil) *

RR:ZHEREBOBRRAER

A, C, B, M:Gompertz{0f¥ [Gompertzi=A+C X Exp(=Exp (-BX (t-M)}) : t=K#¥[]
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Tablel. BEHREET L i Y - o 'l o DY Tt (as3)

No. [ E&EE vec1x) pH Sum RR A " B M
77 3 25 3 7 0.698 0.993 8.321 -6.378  -0.278 9. 265
78 3 25 3 8 0.482 0.995 8.610 ~7.694  -0.186 8.783
79 3 25 7 5.8 1.093 0.983 1. 621 6. 604 0.089  21.23]
80 3 25 7 7 1.160 0.986 1.789 6. 655 0.131 12.532
81 3 25 7 8 2.315 0.973 8.176 -7.223  -0.116 17.878
82 4 15 5.8  0.211 0.994 2. 681 101138. 934 0.006 455.287
83 4 15 1 7 0.226 0.996 2.853 6.013 0.078 24,07
84 4 15 1 8 0.092 0.998 2.828 5. 459 0.096 19.908
865 4 15 3 5.8 0.250 0.993 2,746 40. 344 0.021  B84.407
8 4 15 3 7 0.585 0.987 2.786 6.710 0.061 27.658
87 4 15 3 8 1.922 0.956 3.716 3. 902 0.266  27.250
88 4 15 7 5.8 0.343 0.794 2.817 -0. 883 0. 189 6. 351
89 4 15 7 7 0.624 0.529 2. 792 ~0. 531 8. 699 8. 758 %
90 4 15 7 8 2.044 0.285 2. 863 -0.526 3.197 0.217 =
91 4 20 1 5.8 1.183 0.969 -10.571 1627. 359 0.001 1111.263
92 4 20 1 7 0.677 0.992 8. 413 =6.127  -0.200 11.96]
93 4 20 1 8 0.923 0.987 3. 071 5. 392 0.204 8.190
94 4 20 3 5.8 2.320 0,945 1. 063 68039, 211 0.003 846.656
95 4 20 3 7 1.311 0.981 8.718 -17.555  -0.039  -0. 764
96 4 20 3 8 2.091 0.974 8. 244 -6.042  -0.182 12,272
97 4 20 7 5.8  0.926 0.964 2.177 4. 341 0.102  29.049
98 4 20 7 7 0.338 0.992 1. 836 8.322 0.047  17.8631
99 4 20 7 8 0.089 0.997 2.617 4. 846 0.112  16.609
100 4 25 1 5.8 0.752 0.986 8.220 -17.945  -0.035 -3.766
101 4 25 1 7 0.387 0.996 8. 835 -8.799  -0.138 7. 450
102 4 25 1 8 0.907 0.991 2. 496 6. 049 0.570 5. 340
103 4 25 3 5.8  0.075 0.999 8. 412 -6.253  -0.157  14.919
104 4 25 3 7 1.140 0.986 8. 322 -6.558 -0.218 8.286
105 4 25 3 8 0.575 0.993 8. 652 -7.887  -0.163 7.738
106 4 25 7 5.8 2,010 0.968 1. 966 6. 420 0.093  22.807
107 4 25 7 7 48. 732 HETE 4. 834 -1.162  -1.569  -3.400
108 4 25 7 8 7.265 0.923 3.027 5. 040 0.401 12.862

No. :#%%8(1~108) Efi:1=04:K8, 2=ATCC17802 014, 3=03:K6#kpAK, 4=03: K6} HBY
sum:isum of squaresX (FM#i-Eil)*  RR:ZRE!ERGOBEELY
A, C,B, M:GompertzXof¥ [Gompertzi=A+C X Exp(~Exp (-BX (t~M))) : t=£4#H)]
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n= 357

R= .898618

95% conf idence interval
at mean of X= 1.50461
Y= 1.07855 ¥ -.200912

line of regression(—)
and
9%9%conf idence interval (----)

XY(min.)= 0/0
K¥(max.)=  9.000/ 9.000
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n= 893

R= .903877

95% conf idence interval
at mean of X= 1.6336

Y= 1.19522 ¥ + - 682617

X¥(min.)= -.05 /-.05
A max.)=  9.550/ 9.550

SERROBEE (V)
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line of resression(----) and 95%conf idence interval (----)
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WAkl 1 EESIBNFREE

PRI DGR B DB

FIEgEE  NEERR (EMERS AR AR

MREE

MIREEIL. FRBES~T7 AT THEIL. A&, Ak i) O/NEREFLICEREL
B E RO 157 AT RS B REKOFRE - BRBREC LS REREESEL. E
EOAREEMELTRERBEROBKERS ZE2HMEL THWA, DRETE. A1),
AQY, FARYSY, LIZYGSY, RFMFSFBLIUF Y RUG S5 L0 - B %
SUEBMICK > THERENREL TS, £/, BREBEETHLY A, TWI7NT7 73
EDEBRSLT v 7NV a—RAEWNo kS ETHE OMEIZINTW - - BEMPEE Y
mHERBROIS7RHIILER SEREOEERR & U TELN. TOEBRENERESN TS,
LaL., ZOEBRIFSH TN &6, SEBENORREBRERZHCNCTAIE
VEBETHD, £IT BEYRO—MER. AESIONA. BEROdABEO157. U
NERTHE. TNV aBBEU) AT THELENOBREICRINT S 2 O TE LKA RE
EHENL . TOREEREANWTSETH SN TVl - - R BB EYORE S REELHS
WZT B, SEEIEL OBFBEFDD TN, RBOHFEEZRE L B KICE-T
—RAHEE. KBE. BERLERBEO157. YILERXRS, wx )i aElBLU) 277
WOFHREEREARZT, AT ORRER-.

1. AR OEFEIRKO—HEEENL. G.0x101~9.8x107 /miO@EIZH 0. KERHZIA0
2~10%/ml L-OVOHEETH - 7=,

2. BRERKOKXBEIZ. Yokl 9 3Mkd s REicRia k.,
3. BEEAKOBERMEARBEO 15 7ERIA NN,

4. BFEHRBAKOVIERIEL. KR JROEI0TOw ) — A E0kdkh SR x
Nz, mEINZHIERSOMmMBERIL, Salmonella InfanilisTHoo.

5. BB AKOUATUTHEE. Py HAE FrAY, @EI3NAE, M, a0k
E DY LB E N/,

6. BPREEKOT N aBid. EZ5NAR, FoAw, il IRIRENS 19 3
fF SRR I N,

7. FHESSIBEROARBEOISTIIRBINAN /M BILEXSHEVRAFY T
AR E Nz, UL, #IERLESBEBHHEIEE D & BRXHIBEIC E X TH 51
WINOE bR TN 2< Aol

8. FFEEHRIERZ AL ~SEBHEOTEPOHIERS, BEHMYREEOITS L
DUATFUTHEOBEEEZ 4 5 AMIZhl > THEAEBR, YT 5BIU0BES ML
BHEOINTRE<BHINZho0 YASTYTHE (Listeria innocua) R Ehi-,

9. MREHEREE ZEE L 2R TRE SN, BONARRDLWTHLERTE. B
AERBEOISTBL TN AT ) THOBEE AR S i oIz,




LLLEO#ERD 5 BRRHEHEE TH 2R EGREZVT TS T EMHEN o 2,
Fiz. MARELSFEETERN S HEITTON TE MBS S & BEARHEREITE
AHTEREST, FREEZDRISBETEZDURMNS D E2RE DT,

it SRS
BREAT (EEESRS D
STH— AR
IEARRSE, Famell (FEREERAR
RS GRRRIREHE RIS
RO GMRIRRIEESERISATT

A. BIZEOER

HIFREHIL, FRBES~T AT
ML, 58 KR @Rt ONERZESLICE
5 L R e it AR O 157 AP RS AR
SR - FREEGYREIZ X D EERE A Rh L L.
EROAZEMFE L TEERAEROWEE
M5z &ZHHELTWA,
DAETI 117 A2, 8545,
LEZGSE, w7 BLEF Y
S5 ol BEE SO X > THERN
EIRELTND, F BEGEETHL Y 2,
TIWT 7T 7 —IeEDEHREDT v IV
— A&V S ETHE DRI I TV
> I B E B O 1570 HLE
FIEPHEOFRRMHE L TEEDN. TOER
HHIEREN TS, UL, TOERIEES
WTIRNT &G, STEEENORFEGGE
EBEIASHIZT D ENERHTHSD. Ll
o, BV S EHmERBEO 1572
TXRTEMES - EIZ, LhdEsk BT
HRBREIIETINTWRN. £2T. BEY
DB, ARBEICIR. BE R
BEO157. PV ERTHE. Tl o @BLU
)25 TEERENDOEECRET S &0
TENEEEHILL. FOREEEZRANTS
ETHSITTV by A HEENOREES
GERREHSMNIT S, SEEME4 OBEER
ERANDOTIT S, KBEOBEREYGSL /-t
JoKIZRE - T—RoHiBas. AR, B timid
KEBEOI157. YILVERS, Tzl aliLr

VAT TEOFREREER SNTT B,

B. MEBIUHE
1) e

AIEID R S BEEORR R RYER S, OF
DHINERT (Salmonella Enteritidis) FHE
IZENWZ EREZ SNOT, 270 TA
BORREZUHR U =R e REE & L
Tre Fim. B4 OEFEZOWTIL, Teft X
ERREMEE Uiz, SEL FERE Uik
FHHKORNRIILLTOED THD. TFH - 5y
L0MEIT. D L. 2 iITAUA. o,
DFRE, BF U, ¥ 13, MFSh
AEL VI OF T4 70—V, 10U
WG, 1DEXSBFL P, 12ERE, 19T
AU, 1470w, 15) oY), 1eEE 17)
LEA, 18U D 19F 271, 200B3. 21
Wh L 223 FF, 23738, 2B L & 948
250, 20A, 2DH=— L&A, 28)h) 7
77—, 20037, 30/MATE. 3D BAATASE
ThHd. EFZEETI D /K 2P
AFeY, HZEWH O, HELIS, OF1 1
o DTED, A DI 9FEICALAL 10)
ERE, IDICAL AL 1B ATAZE. 135
1HZES, 1BF -k b 198 Fl
— IDIZRT M 19F Y T R RRET
HB. Eir. EFNHFOBECERINSHIES
SO T DT MR & L,

2) Wt

SOCEVEABIFRT G . MRS
Bt CARD . ARREREHEEAESTR (5
HERT) . ¥RIRBNEERE L 5 —BIUE
MEFESAREEMTRID b Mgk TH 5.

3) BRI
A1 14F1 1 A~Fr1 25 ATHS,



4) FRibSREEY
INERL, PR, RGBT Y —. JRbG
BEBIVORERRIEER L TH D,

5) sREMDRS

BiE R B S L.

— RIS 7o Tl R A
HI0SEP SR ARSI ERIE %175
7z RIBERHICHIz-Tid. HEIEEL Om

1. Iml. 0. 1m] OFNFNEY -SLE
ADEC broth (10mD IZIEREL-.

BB O157. BV ERTRIU
AT TEOBHIC B Tid, SRRk
A GRENE#HD 30 0ml &=l (7415 —;
F7HA0.453000) Lz, FO74 N5 —%
Buffered Peptone Water (BPW) 100m1
THIERELE% (3 61T - 605 - 20~2457)
Uiz,

6) —RIEAEG R

AREEAAK GIRIER) & BE 1058
IR HREEREIRINETI TV, 35T -
4 SIS, BRGHRIZIT o/

7) KGR

AEE® 1 Oml, 1ml. 0. 1m1O%F
NENEY-SLEAVECbroth (10
mD) TR, 445C - 48RS LD, 15
% HABEOHRSZHOR. 201 HE&E
%Kosin Methylene Blue (EMB) ¥k
EfRE. 3 5C - 2 4FEE%. B
ERRERESIEL T X7 T R
7 LFHERCR IS & AR B E s R L
35C - 2 ANy L7, BEik, WL (¥
LIS MO LAERRATERN) ObOEK
FRRIEE S HEE L, AR OEnhBRE R
IZHELZEZATB GN (BEREER =8
WTREEL .

8) BEHIMIEABERO15TRIE

TEE M A BBEE O 15 7hHEL, SRR
Bk GRENEID 300mlZBBLAET4 Ny
—%Buffered Peptone Water (BPW) 100
m | THIEERE (36+1°C - 20~240580) L
7=, TOREER 1ml% 1 0ml/ REF
mEC broth (NmEC broth) 12
HEEL., 42°C- 20~2 4ARERIZH L. &
N ORBARIBRESE LR, 7 ¥
VAT TV VE b -y asF—
R (CT—SMACQC) I[CE#RAE. 3
6+1°C + 20~24BRRAREE L7,

9) HILERSHKE

BREFAGEK GRENER 3 0 Onl 2B
L7274 )% —ZBuffered Peptone Water (B
PW) 100mi TrlEgE (3621C- 6
B3] - 20~24F8) L7=t% TOERE 1 mlD
"% 1 Oml Tetrathionate Broth (T T) i,
1 0 ml Rappaport-Vassiliadis Enrichment
broth (RV) $BHUCFNZNIEEL. 4 2°C+
0.5C DiRET2 28+ 2SR L7, 1%
Fi%, TOEREO 1 ASER% 2 im0 8
Mg (K FROEAIZ X DHET 55

(XLD¥HE; Ox o i d) BEUwbKEIE
EEMTH > THHILERT SHETE 555

(ZoOETH-HNEXT; CHROMaga
r#D) IZENTNERRIAL. 36CE 1T
IMET] 8~2 AR R L=, 59%%. &%
RETARIE I 569 - Bl L /- B vE 7898
LT, TS I#EH,. Lysine Indole Motility
Medium (L I M#gHE) #2003 Lysine Iron
Agar (LTA (UPTEHER) M) i
L. 36CE 1 COIBETL 8~2 4RSS
T2, FaEth, TS IS - TI3smeess
TRES. BEERRE - BE - N AEE (BRI
BiraiadUIeRosE) Liebod, LI
MBI & > TIHSHSAISEE. T2 K-
R, EEMHEN (EHickels ) b,
L I A & - T2 A%, B85
BEODOOEIINERT LHEL. MmiEFRR



