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(1. By kel Bilg 2013065 2. b gk it i C RV CAREHOR WIS bl B 2013065 3. ARl ARAT
PR 7K™ il R PR B o ik 22 4 KU A S0 903, Efg 2013065 4. I PR ™ AN FRA ], LE - 200436)

Pradeep K

T OE: R A S SR DGR R R AR B A T R R T BOR RUE W AE R XU . H T
AR R ) ANA R 25 57, A AE AR RIS VE T T S B 0 AN ) 1) 2 Tk 38, X A7 Ry =R hy e ) 4R 76 5 o
T, 25 5 T B W B s 1 A B 8 P RE S o LR T 19 AR I 1P I ERT (16 A% I DR R PR RN 3 K R B
PR ) 76 B IR TS BRI (65 °C) Iy 5 IR (10 C) /R T MR TGS L, I 45 & Weibull FEHY D4 FH I 19 26 16
SRt fH) L ARFE T A [6) B BR (0] 1 2R 0% 5 B Mo 75 65 °C AL R AR F, 19 bR &IV il PR IR 1 (H A T
22.62 ~67.23 s, VPC-1 it $AME ISR IR , 1T VPC-10 St #41k e 55 AT A , FARAIE S50 v (il I RE S A
fy Normal (44.82, 12.27) . 710 C &R, t, {HN T 113.96 ~371.38 h, VPC-3 it v M iR B i, VPC-2
it v VS S R V2 R TG SRy (BRGS0 11 Loglogistic (51.45,148.88,4.67) . Z5 R, &IV 1ML
PR A AR 38 T4 R T (P BE A 8 RO R S, TR 19 2 3% R IS I Y2 A AE - R I OB 2 v, A 3k T B
— PR T I IS BT (R 3G AR MR IR LA AR I TG R B, RIS, 025 A T BRI AR O T S I M P B LA 8, 5
i MRS 1 R TSR R TE S

KB R MR ; EIRIEREREE W HEIR L KI5 57 it ; Weibull £55Y

hES%ES: TS201.3 MHEARERE: A

FIVE I IR B ( Vibrio parahaemolyticus, Vp)
Je— M 22 LRI PR R R 20 1R, 5 J2 M W X R
FUR I i YRR A 1 O R, B OX R
OB G, 5 3| BRI R A K | RS 5
IR, 7 R 2 i e M A R Y R
T A I O AT 3
i 4 E V& Ifil % Z ( thermostable direct hemolysin,
TDH) | fiif 4 P % 1 7 R A ¢ B9 3 I 3 &R
( thermostable direct hemolysin-related hemolysin,
TRH) Ml A fit #4 #% Il % % ( thermolabile
hemomysin, TLH) ) JF F 0 i3 1) 245000 £
A RO ASETRY , ] 42 o] ) 3 I P 9 )
o RIS , X T PR B 7K 7 it Jot 22 A Rk 8 0 S T8

#s HEA: 2019-03-26 &[5 HH#A: 2019-05-16

AR A EE R Y d TR
DI B 5 5 (R B0 RV T P SRR
PE 2N H A KB R 1S R TT T — R 311
MR

FERR A4 26 1 S BOPE 2 A AR T T SR
FEIR 2 v AR A [ A% B AR PR T, TR M i
WA R bR 22 18], ek 3 a2 B B I 1 22
S 4 5 R A IR S Al R4 o Y o
PO LR R R A B R T I RN R R
it Tl b P T T T AR L o
VPR P L LSS o v B R 4 —
FFTAR GG 3L 1% (60 ~ 82 °C) fy BRI ik,
BERSREHT M AR5 K 7 b JEUA 1) B J3R A0 XL

ESTE: ERARRELEST I H (31671779,31571917) 5 [ 5 5 A 0 & %) (2018 YFC160220,2018 YFC1602205 ) ; |- ¥ i R4
PRI H (P ARBBCT 2016 45 1-1 5 PR EHIET 2017 55 44 5) ; EiHTHHEZE B SFHMI#TR (2017-01-07-00-10-

E00056 ) ; |- ¥ 7 B Z BE T4 (15SG48)
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S, v BRI AL R R Ay 47 T I XS Sy T 4
Jit, JE A R AR K o G A2 L B R AR
HRFREE (10 °C) , LAGA B PR B £l i 5T 4% il E0w
AR B R ERT A Ik, 6T R R
PR E S ERTF R R (65 °C) S i i (10 °C) A
TR IR 6 S PR R T, SR F T 25 H o

P, 630 T 2 FRANTRDRIR 3 A HE LY 19
AR A SICERT T AR A M BT TE RS 5, R ITHAE 65
CE RIS TR LA N 10 °C V¥ BEIR /R TR 1A
RAE GRG0 Weibull 4527 A 4075 35
TR B R AG S H (e D) , R BT BV IR K R
AORAFIS TG S B o [l ol T B — R R D5
A RIE , 3z FHABE R 70 A 1004 ) 8 L A 9T v AR
ESR A T R0 S M BEALAE AL, wl oy
S TRV 1 oI R IXURS: Al A v At 1 4 Ak 2 e
275, O B M I 4 XUBS: £ i 42 14t vl 5 A Bl
T H,

1 Me5I5k

1.1 s

F2 B0 A A R AR IR K S B IE B R
(TSA) JBEE IR K 2 R R 97 35 (TSB) (B fCa
PR ER-Fr G iR £ - IH 25 EHE B IR (TCBS 3R ) >k A
TR BARA FR AT 24 ], HoAth 2550 34 24 (= 7~
VAR TEL

FE A A L AT R B E R R SR AR (H A
Sanyan 2\ A ) B0 AL (72 E Eppendorf 23 H]) |
Bio-Tek FFR{ (3 EMABAE AR AA) &8
B
1.2 B MmN E sk

X 19 bk RS 0 BN P 24T AR 35 RS 23
SRR BESE, Hor 3 BRI B K i o B
133,16 BRllm K7 B ik B i s — N R E Bk
R . BAARRGE R 1, Frh p 55
Jos PR AH G g JL R 4n TDH, TRH #1 TLH B T IX
AYTRARAS [] 1 5 DRI R0, 2 4 7T Ak A A 1) 2 ) 7Y
S Midht /irh™ | idh T /trh T F idht /arht 3 B, H
Wl IR AR A 9 Ak tdh™ /orh™ B3 Fk dh™/
rh” BUFN 3 B tdh ™ /irh ™ B R B R AL 3 K, 2
B tdh* /irh ™ B 1 B tdh ™ /irh T B
1.3 A NEERERH &

TE ] 2 52 5% WA, T A T AR AR AE T
- 80 CHY 25% HMWEEMIRE T . B ILK RIS

F1 19 kBB LENERKERSR
Tab.1 Strains information of 19
Vibrio parahaemolyticus

a2 [LE7/S A AR R
Number Strain tdh irh Source of strain
1 VPC-1 + - 6 AR
2 VPC-2 + - It A 5
3 VPC-3 + - I RS 5
4 VPC4 + - I R S
5 VPC-5 + - ) St
6 VPC-6 + - It AR 5
7 VPC-7 + - 1) it
8 VPC-8 + - I AR S
9 VPC9 + - I AR 5
10 VPC-10 - + I AR 5
11 VPC-11 - + I RS S
12 VPC-12 - + I AR
13 VPC-13 - + It A 5
14 VPC-14 + + I AR 5
15 VPC-15 + + 1) et
16 VPC-16 + + I AR A B

17 VP-1 + - FUF
18 VP2 + - LR
19 Vp-3 - + LESSROER

I PE SR R AR R 22 21 TCBS (b5t i 7 B A R
2w AR AR L 7R 37 CHRETH SR 18 h %]
24 ho SRJFRE TCBS A b roy B SR (8 ] v 45l 2]
AT ET803.0% NaCl /) 9 mL TSB (pH 8.0,
AR AR A PR 7)) JE IR B b A 37 C
ISR SR 18 h i A bR AR . B TR
J& R BB £ ~ 10° CFU/mL,
1.4 EHRHIKIELR

PRI S ofF 1.3 37 G IR IRAT I I
1P VBB BE R R ) 107 CFU/mL, 4475 B
TP RO 0] 322 6 A 1.5 mL Y JCTA 2.0 48
TR O B DA B TR N 65 CHRIG R,
A PR 5 05y 250 1/ min, Zb BRI E] 2 0,60
90,120,150 180 s Jin#R5e i , it doRf 804
BT HAAKT (25 C)RE 2 s, BRI T RIIH:
JERRE, VAl T TCBS A L, i O 97 i AT it
GR7 ke

BRGSO 1.3 R SRR AR A R
1P B VROBE BE AR R 21 107 CFU/mL, JFRERR e
GBI B 02 R 8 A 1.5 mL Y JOTR B0
KRR A D ET 10 CEESSRAE T, b Bl
Bf[E]R 0, (170 £10) , (340 £10) , (510 £10) |
(680 £10) (850 £10) h, fFiRAbH5E A, T
ST RUEYT R
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1.5 REWITH

TEFAE PEANVE AL B2 J5 R BT 0. 85 ¢/L
TG AR B AR K R AT R R, B R 1 10 R
JE,HC100 WL (i H BERAE TSA Bpfis M Bt AT TR
At , BEANAE B ] 3 ASPAT R FARCE T 37 C &%
8555 24 h HELRTESL
1.6 {2IERT Weibull #2284 & &8 M E M E =
R TEE R

il B IE R Weibull iy 2458 A U5 15 1)
(12K 1% , Weibull #5025 A 8045 ™ 1 (1 LA
B 2R3 1 T B3 2 2 AR Weibull
R AR

N__ L g
logloNO— 2.303(a> (1)

Ko HHBIZEG B AIIRSEG Ny WAER
AL PR 9] 16 1 B, CFU/ mL; N O BOR T I
VORI JE W &, CFU/ mL; ¢ O 2% 7 Ak BRAY N
] ,s 5 h
RS T i 2k 05 R 22 LA 2R g TR AR
S, Hh g R/MUGERE A RIEIR . 4 B <1
I, fhZR AT R m) bl s 24 g > 1 i, i) R M,
[, HY o F1 B AT LAAS: HE o 675 2R 16 T 52 R
S, ty HHEAXT
ly = a2 3037 (2)
2o (EARFE 90% BT A ]
1.7 EHRREENERNIIE
iz 2£ [ Palisade 2 7 i @ Risk 5.5 #f4:,
KSR RIS BT VAT 10 000 (BN, 2546
@ Risk B4 A 7Y 23 A5 8h 5 20 BE ( distribution
fitting ), Xf 19 BRI L IR B PSR AV 2R 1%
SEAF T X AR TG S (1) AT AT L
VLR ¥ 56 ( Chi-squared statistic ) | 2218 #F 15 /R4
K56 ( Anderson darling statistic ) DA M A7) /K 3 1] 1%
FRe-H K 98 Fe A5 56 ( Kolmogorov-Smirnov statistic ) 3
il Fpc 3 G AR LV T 1 S BTk B AR R 40 A1, LA
P R TG S B M R AL AL, B ), 3R 9]
HAUG BE M
1.8 SHitHihik
T ORI e P, AT LA T SE iR AR
HEFTRRIAEL S VA P A, BB G A OC B &R
BOORY) AHEAER R 1 P25 5 2B ( Coefficient of
Variation, CV) . HAC#FRIEX 51510
=1 - 2L=0) (3)
2 (0-X)

http: //www. shhydxxb. com

Eyys =«/Z(OT_P)2 (4>

Cy =-Z=x100% (5)
(!

o= /Z(x,jn_,u/) (6)
/LF% (7)

A 0 JESZBR WG 5 P IR AR 1 T {85 X
ST HH n AR F B KB R AL TF0 ~ 1 2 1]
FLBREEAT 1 58 T AR [ 0 A OR AR , 24
THIEHOT I IR IR RMSE $E3E 0 1, 76 1 i m
ORI T 5 C FER BOR I B O BE , €
R, 72— R M1 S R BE A, € /NI 33
R 43 A A P s o AR bR UE 2 s AR 1Y
.

T A, ARFERE A T LA, (K, R W%
AR T 1 - PR AR A . B, AR 22 T
{65 FE] PR 56 S B0 37 1 I 4 2R 0 5
BRI Z . WA SR P 5 0.05 HEATH
B, P <0.05 I ELAT S IHGE, B He
Gt fd ] SPSS S5 i HK 40 17. 0 (SPSS Inc. ,
Chicago , IL) #EATSE 43T .

2 4

2.1 B MmN E k& Weibull #8134 4
RERKESESW

PP 1 AT AT R O I ) U 2 T o
$76.11 ~7.02 log CFU /mL, 7£ 65 C/EFF 19
PREAPR 52 B0 8 1) 2 0 e 3, #4408 3 180 min
25, AN A%k 0.85 ~2.98 log CFU/mL,
3 Weibull #5270 X533 19 A% ml 7 i 44 9 ER 119 £
RIGHERAAT IS 45 IR 2, RS R Ny
0.793 ~0.976 , ¥ /7 fRi% 2= ( RMSE) #43% F 0, A,
H5 B HH R 0.9 ~ 1.1, R Z BRI G AT
MR IX 19 BRENE AR TE 65 CHER T 2k
G <k

HI 2 AIA1,7E 65 CHERIR , )R8 W) Ay il v
PR ICERT A B R, LG B9 2D 90 % Jifr F 114 Bt (1]
(tg fH) AR EAR K2R, AT 22. 62
67.23 s Z ], A 55 RE(CV) 2y 0.27, I H
KB H P, VPC-1 \VPC-12 VP2 'VPC-8 , VPC-
5.VPC4 VPC-14 fj ty {H¥I KT 50 s, KB H T



33 ATSCYE 56 - T PR 75 S v AL LA T B9 LG 1 Ak O 15 S T P 9 L 423

B T PR T AP . e, VPC-T 9 b {5,
65 C M T Houe B4 b 90% Fr i 1Y i 8] 2y
67.23 s, 75 19 BRAMER A 52 B B 5i ) i ke 4
VPC-12 1) t, {HY5 VPC-1 #HiT, Ky 67.13 s, N
TR E bR . VPC-10 \VPC-7 \VPC-3 #Y t, {HE
/NT 30 s, RIS Rk 65 °C b P N UK, L

BB 10gCFU/mL

00 20 40 60 80 100 120 140 160 180
ALFREFE] Time/s
(a)

i AN E] 30 s il HE A H R B 90% o Hop,
VPC-10 4 t, {HH/N, IR 22.62 s, 75 19 R
S B d AN R R . AER R, 19 R
MLPESICER S B AR R AR AR 6 S i P, 500 B —
PRIEATRRDL S, AR IR B A PR R

VPC-1
7 + VPC-10
. — VPC-1
P S - -~ VPC-10
E N
B N
@ 5 N
=
& 4
ﬁ
3
2 T

0 20 40 60 80 100 120 140 160 180
ACFEFE] Time/s
(b)

(a) AT ST 5 (D) Tk FA P o 5k AR A P e 553 Tl o ) 2 5% T 26

(a)Heat inactivation variability of 19 Vibrio parahaemolyticus; (b) Heat inactivation curve of the most

E1 7E65 CEAT 19 #kaliF MM E#HKiE Weibull IR &
Fig.1 Fit of Weibull model to 19 Vibrio parahaemolyticus under 65 °C heat inactivation

F2 7£65 CIEAT 19 #REIBMIEINE
#KIE Weibull BRI EHXSH
Tab.2 The related parameters of fit of Weibull model

to 19 Vibrio parahaemolyticus under 65 °C inactivation

Bk Strain - R2 RMSE A, B, a B ty
VPC-1  0.850 0.46 0.42 -0.22 43.01 1.87 67.23
VPC2  0.865 0.43 0.57 -0.36 24.21 1.23 47.85
VPC3  0.864 0.51 0.64 -0.25 11.32 0.86 29.73
VPC4  0.901 0.33 0.37 -0.31 27.18 1.26 52.65
VPC-5  0.793 0.40 0.45 -0.17 27.94 1.23 53.12
VPC-6  0.958 0.62 0.55 -0.32 17.09 1.03 38.41
VPC-7  0.834 0.45 0.69 0.58 11.28 0.89 28.86
VPC8  0.925 0.56 0.45 -0.09 31.39 1.50 54.69
VPC9  0.814 0.50 1.05 -1.04 17.25 1.07 37.75
VPC-10  0.924 0.68 0.70 -0.39 7.61 0.77 22.62
VPC-11  0.945 0.24 0.24 0.10 18.55 0.97 43.68
VPC-12  0.976 0.46 0.50 0.23 39.33 1.56 67.13
VPC-13  0.858 0.18 0.18 0.00 14.01 0.96 33.48
VPC-14  0.793 0.25 0.24 -0.08 25.19 1.17 51.41
VPC-15 0.972 0.20 0.11 -0.05 17.32 1.00 40.01
VPC-16  0.930 0.60 0.68 0.52 14.92 0.94 36.33
VP-1 0.935 0.26 0.23 0.01 18.95 1.03 42.71
VP2 0.989 0.17 0.20 0.05 32.51 1.54 55.85
VP33 0.951 0.30 0.19 -0.03 24.38 1.23 48.04

2.2 EIRMSNE R KIE Weibull A& 4R
RRESH T

H P 2 R, A ot IR 1 A A A R
6.30 ~6.80 log CFU/mL, 7E 10 C {2 8c/EF
I G218 n T KRB, 7R 800 h X KN
1.70 ~3.95 log CFU /mL, iz [l Weibull £ % %5}
X 19 BREN S IR 178 2 TE AT A, K
HISCHE R B R 9 0.950 ~ 0.998, 34 5 ML % 22
(RMSE) i T 0,4, {65 B, {H# 0.9 ~1.1,
FH] Weibull BEAIGERS AT HEFAIARIX 19 FRENVE LT
HITE 10 CHEFT R R Tm

19 BREIE IR AE 10 CIRB A T e &
HSHOLFR 3, KA s 90% By AT I R] (g
{H) R 113.95 ~371.38 h, LR ZE(CV) K
0.30, B2 B RS EE, VPC-3 . VPC-7 VP2
PRRHR FE T B 90% v 1) BF[R] 4 75 300 h( 2 12
K LA L, FRBUH T A i BRI 2 Rk . o,
VPC-3 11 v i f i, 3 5 TR 90% Fivds it ]
£3%371.38 h, %) 15 d, VPC2 19 t; {Hix/), X
M AF]S d & REREREAR90% LI |, &R
P TR RS S B PE ) AR T R IR Z
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Hh T AL — TR RO T A A A DI i 3 LR

B log CFU/mL

L0100 200 300 400 500 600 700 800 900
AbFEFE] Time/h
(a)

OIS STV EE2IS

= VPC-2

HE¥% ¥ log CFU/mL

i 00 100 200 300 400 500 600 700 800 900
ALELEFE] Time/h
(b)

(a) PTG SR 5 (b) T SA P J o TR AR 0 S A e 5383 TR R 119 2R 975 T 2
(a)Heat inactivation variability of 19 Vibrio parahaemolyticus; (b) Heat inactivation curve of the most
E2 710 CERAT 19 #kEIA MM E % KiE Weibull =R &
Fig.2 Fit of Weibull model to 19 Vibrio parahaemolyticus under 10 °C cold inactivation

£3 FE10 CIEAT 19 HREIB MM E S KFE
Weibull = E )& 1E XS4
Tab.3 Related parameters of fit of Weibull model

to 19 Vibrio parahaemolyticus under 10 °C inactivation

['Zilﬁk Strain R? RMSE Af Bf o B tg

VPC-1 0.993 0.13 0.16 -0.09 112.27 1.25 218.96
VPC-2 0.950 0.17 0.14 0.03 21.40 0.50 113.95
VPC-3 0.986 0.15 0.10 0.10 196.53 1.31 371.38
VPC4  0.977 0.23 0.15 0.14 98.15 0.91 244.62
VPC-5 0.985 0.23 0.14 0.14 63.36 0.75 193.59
VPC-6  0.986 0.11 0.07 0.03 118.32 1.18 239.72
VPC-7 0.962 0.14 0.14 -0.03 146.36 1.16 300.95
VPC-8 0.991 0.19 0.15 0.05 77.74 0.94 189.11
VPC9H 0.979 0.13 0.11 -0.06 55.96 0.76 167.83
VPC-10 0.963 0.14 0.12 -0.01 64.02 0.76 191.51
VPC-11 ~ 0.998 0.06 0.042 0.03 80.64 0.92 199.80
VPC-12 0.996 0.19 0.15 0.05 58.58 0.70 192.43
VPC-13 0.972 0.17 0.16 0.06 61.91 0.88 159.59
VPC-14 0.956 0.21 0.22 0.17 32.25 0.60 129.59
VPC-15 0.979 0.05 0.04 -0.01 58.48 0.82 162.15
VPC-16  0.985 0.22 0.15 0.09 78.23 0.98 182.68
VP-1 0.975 0.21 0.17 0.13 85.44 0.94 208.19
VP2 0.986 0.19 0.15 0.14 178.30 1.36 329.91
VP-3 0.954 0.29 0.19 0.19 89.19 0.89 227.02

2.3 EliEmMINENZESERBXESH
PE— s FIA Mo B, 3R 58 1T 19 BRiEl
LI TR A 153 0 v 4 22 [ A A S, DA % HC
B RV P ) TR TR A A S . B R ER
W, 76 B R AL (65 °C) S BRI (10 °C)
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VEFATR 19 BREN T IR Y FR 16 FIVe 2 1 1Yty
AR SEHE P 2Ry 056 , 1 B L B AT v 2
(A B ARG, T 9 Bk edh ™ /orh ™ B R T
¥E,3 Bk tdh ™ /trht BUIG PR ERE,3 B tdh ™ /trh ™ 1Y
e AR TR AR LA R 3 ok B 58 T ok 2 (] g L A DG 1
P AR M 0.15.0.70.0. 10.,0. 17, 1x 2e{H ¥ K F
0.05, HiH] 19 B &Il v i K T 1Y 5 AL 5 T v
P T FRE 22 B A A e
2.4 BIRMmIMEHRKERRER D

iz 1@ Risk 5.5 A3 A LA Dhfg, X) 19
PR A VA ML IR A PR TE S H () 5 RTE S
(te) HATHER MG o 78 65 CHEHIT Ak
Y SRR RS NI R R S STURE I 1 BUN O
o3 A KL 4353 2 Normal 43 Afi  Weibull 43 A7 1
ExtValue 43 i , HPEAE {E 0 ) 4 0. 16.,0. 58 F
0. 58 ; 4l L FE AR TR /R K B 45 2R, feidi 5 il ik
ML RIS 73531 2 Weibull 734 InvGauss 73
Aii 1 Normal J3Ai7 , FIFAl {239 0. 17 0. 17 1
0. 18 5 MR ] 7R 5 ] 988 K- K 98 AT B0 25 2R, e
T A A R 840 A AR B 73 5] O Normal 734 |
Weibull 4374 #1 InvGauss 4347 , E1PFEA5 18 43 31 M
0.08.0.09 #10.09,

L5 LA RSS20, Normal 73415 1 K J5 K6 B
(BT IR ST 8 -3 oK I A B0 (R e I, L2 7
FR-1I5 /R K 56 5 Weibull 434 . InvGauss 4341 #H
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FEIFICH .22 5% , PR et ) Normal JA1i i o 2
Wl AT LG, H oA W45 22 X Normal
(44.82, 12.27) , 4nf&l 3 froR, 19 Ak w5
WK TG S RO ME ) 44. 82 s, bR 22 12,27
5,90% EAFIX[E] ] 24.6 s £65.0 s, xBAIHZ
PRI L HICER 119 9% 3 2 U A M, ml TR AR
TG B — BRI R JT H A2 O 2R, 3 1 5 L 97
65 CAEM T BRI 5 i
2.5 ElEmMINER KERRIER S

10 CHEHTT B T 5 - ool & ik (9 18

24.6

AR AL 43 5| A Loglogistic 4347 | ExtValue 43
AN PersonS 4347, FAFEAGH 73524 0. 58 (1. 42
A1 42 R A8 RR- TR R S R I 4l R, B i G
R RE 2 53 A 8L A 43 5l R Loglogistic 43 Aii |
ExtValue 48 Fl Person 4, 363 A% 53 51
0.23.0.28 710. 29, HLHLHT 4K 50T 00K T4
gl SR, e 3l A il i A 38 A B 43 03] Sy
Loglogistic 437 \ExtValue 437ii Fil Person5 4345 , H:
PEASE 43519 0.09 0. 10701 0. 10,

65.0

50 =

0. 035

0. 030

0.025

0. 020

0.015

0.010

0. 005

0
-20 0 20 40

[ kA

B/ME Minimum -7.222 9

B A Maximum 93.500 9

SEHME Mean 44.816 7

FrdEZ Std Dev 12.268 2

HfH Values 10 000
80 100

B3 65 C/EAT19 tREIBMIMERKEFESH t, BRMERSH
Fig.3 Probability distribution of t; of 19 Vibrio parahaemolyticus under 65 °C heat inactivation

AL SE ST, 3 R G 7 kA R
7~ Loglogistic 43 Afi A S id S5 40 A, Hoor A G
N3H Loglogistic (51.45,148. 88,4.67) , 4 [&] 4
TR, 19 R v I 9 A ¥4 R TG S 8 Bk
212.21 h,FR#EZE K 68.98h,90% & X 4] Ky 131
h %8 331 h, %A Hy 20K S IR 1Y) 2505 S
LA A, TP A A A% Gt B — TR PR T ) 2 1
B, 8 3 B I AN 7E 10 °C AR R R R 16
S

3 e

A, AR S T6 S Bt B2 3 KRk
I RIS AR T e g ik e 2 3 R I
I V2 AEAE TR 2 M kR 1 ( Listeria monocytogenes ) |

HEEVP TG F DT104 ( Salmonella enterica serovar
Typhimurium DT104 ), 4> & & % 2§ B
( Staphylococcus awrews ) 25 £ V5 1 B0 15 |
S U ) XU, TP Al 3 R Y e 3 R AR AR A
“REEE VAL BT, DA R ARG o U A Y
HER P 19 R @I I 90 R AR R ORE AT
Weibull B0 G AOFR TG t, (HM 22.62 ~67.23
s, I AN AR S A TR bR 2 B RH 2200 3 A, 192K
Yty H2A 113.95 ~371.38 h, i v Fl fe AN Tief
WA 2E 3. 248 . 45 SR AR B, TR B 1Y 2R 4% S o
PE ZAFAE TR N 2 v, AHE T B — T A
HEFT IS B 404, AR AE S 1A A IR 1) 2R 0
o
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Fig.4 The probability distribution of t; of 19 Vibrio parahaemolyticus under 10 °C cold inactivation
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Inactivation variability of Vibrio parahaemolyticus under sterilization and
storage temperature

YU Wenying', ZHANG Zhaohuan', QIAN Hui', LIU Haiquan'*®, WANG Jingjing'*’, Pradeep K
MALAKAR', CHEN Xue®*, PAN Yingjie' >, ZHAO Yong'*”

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic Product Processing & Preservation, Shanghai 201306, China; 3. Laboratory of Quality and Safety

Risk Assessment for Aquatic Product on Storage and Preservation , Ministry of Agriculture and Rural Affairs, Shanghai 201306,
China; 4. Shanghai Denuo Product Testing Service Co. , Lid, Shanghai 200436, China)

Abstract; Temperature is a key factor affecting bacterial growth and inactivation, which often used to control
the potential risk of pathogenic microorganisms. However, due to individual differences among bacterial
strains, bacteria show different inactivation trends under the same temperature, which is called bacterial
inactivation variability. The inactivation variability of 19 Vibrio parahaemolyticus was compared at
pasteurization temperature (65 “C) and cold chain temperature (10 °C ), data with the Weibull model were
fitted, the inactivation parameters (t, ) were received, and the inactivation variability was explored among the
different strains. Under the condition of 65 °C, the t; values of 19 Vibrio parahaemolyticus between 22.62 —
67.23 s, VPC-1 was the most heat resistant strains, VPC-10 was the least heat resistant strains, the optimum
probability distribution of heat inactivation t; values was Normal (44. 82, 12. 27). Under the cold
inactivation condition of 10 °C, the t, values between 113.95 —371. 38 h, VPC-3 was the cold resistant
strains, VPC-2 was the least cold resistant strains, the optimum probability distribution of cold inactivation t;
values was Loglogistic (51.45, 148.88, 4.67). The results showed that there was no significant correlation
between thermal inactivation and cold inactivation of Vibrio parahaemolyticus, the inactivation variability of the
bacterial strain was widely existed in Vibrio parahaemolyticus, and the present inactivation model was only
based on a single strain, so it was difficult to describe the overall inactivation trend. At the same time, a
random model of bacterial inactivation variability was preliminarily constructed, and the traditional inactivation
parameters were replaced by the probability distribution.

Key words: Vibrio parahaemolyticus; Pasteurization temperature; cold chain temperature; inactivation

variability ; Weibull model
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