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High throughput and rapid determination of the maximum
specific growth rate of pathogenic and non-pathogenic Vibrio

parahaemolyticus

TANG Xiao-Yangl’z’3A GUO Xiao-Bin"*** GUO Dan—Fengl’z’3 HAN Tingl’z’3
XIE Jing"*? PAN Ying-Jie"*? ZHAO Yong"**’

(1. College of Food Science 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 & Safety Risk Assessment for Aquatic Products on Storage and Preservation

(Shanghai), Ministry of Agriculture, Shanghai 201306, China)

Abstract: [Objective] Comparing the variability of the maximum specific growth rate, g,y of
9 different pathogenic and non-pathogenic V. parahaemolyticus strains in TSB (3% NaCl, pH
8.0) at 15 °C, 20 °C and 25 °C. [Methods] An automated turbidimetric system, Bioscreen C,
was used to determine the p,.x of strains of V. parahaemolyticus. [Results] The coefficient of
variation of pn.x among 9 V. parahaemolyticus strains was 20.72%, 17.5% and 15.98% at
15 °C, 20 °C and 25 °C, respectively. The variability of y,.x among different V. parahaemo-
Iyticus strains increased as temperature was decreased. [Conclusion| A quantitative microbial
risk assessment of V. parahaemolyticus infection and illness based on the growth characteris-
tics of a single strain of V. parahaemolyticus, introduces a bias in the assessment. It’s neces-
sary to develop stochastic models as the more precise and effective predictive model to be

utilized in quantitative microbial risk assessment.

Keywords: Vibrio parahaemolyticus, Maximum specific growth rate, Variability, Microbial risk

assessment
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5 G AERT 3% 07 B AR W 28 B 5 BO
A, Bioscreen C 4 A shisd: ¥4 K £k
A3 AT ACAT PR EOI R BOW I AE M R K B )2 S
B, IRz N T I 4 v 2 BR A
P e AT RE R . VDT IRIATEA R 5T
OB N Ak s £ S = N M ES I P N % S )
)i JH Bioscreen C 4> [ sl i A= ¥ A= 4 it 2 43 Y
S i 1) ot e IR A ) B P e K P 2R K R
M. B, AR EEE MR
Biosceen C 4= H 3l A= ¥ A= 4 #th 4k 43 #4320z
TR N R A DI TR PR PR A A R A G
R i1}y S ol = W w2 N i B 0 1 B2 (1 ) W NS 7S
FEAS [A) L BE R 0 fe K L AR R 3R, SR RIS Il
SN A T XURS: PEAG $ (RS MBS 8 S 4% .

1 MRS H%
1.1 EZAFIFNER

Bioscreen C 4= H sl i A= M A K i 243 B i,
75> Oy Growth Curves Ab /A f]; MIR154 &5k
JEARIR IS FRAH, HA =AW, EAKB KT
¥, TCBS 1IR3k, 3% ALMBIIEE F K,
BB ARA BRI A
1.2 BEMERRIEMRS &
121 AR R I O T R Oy AR S
=80 °C, 25% H & - F7

BARERME B 1 Fros.

1.2.2 EMIEN RIEMIRE & RS R P
IR A TR Ak N —80 °C fRAFH A h R4k =
TCBS “F-#x, 37 °C 555 18—24 h. M TCBS “F-Hx
RIS R EE M E 10 mL TSB (3%
NaCl, pH 8.0), HCA#EIKH, 37 °C. 150 r/min
B3 18 h, WitkA K BIAFE A H1(10° CFU/MmL),
DL AW AN
1.3 HKXW
1.3.1 XAMEYTTRA EHITERKGZN
TE: WAL E Vo HERN R W AT 10 1540 FE
B, FHEMT 10 mL TSB (3% NaCl, pH 8.0)i
B, GRS 10°-10° CFU/mL. K43
FE B TSB A A A RIS TR 48,
WEA 25 °Co Rp/NTEUERR A T TCBS -4,
THECI E Vp6 A K2k
132 #HEHRE: £2adMEYAE K%
SIHTALBCE R 100 AR A TAE FERR BE . IR
HUWI UG B PR 20 pL B2AP 255 1 L 180 uL TSB
H, LIRS — W B Rh B . RS WA R TR &)
Ji, PR ASFLE I 20 pL 3FFES 2 fL
180 puL TSB ™1, fRIRAHEEFGRERISE 10 £l TSB
H, O T PR REAR AL A RE R — B, B
20 pL 55 10 FLA AR 55 .

DA A 53 XoF 5 2 I R R R A A T A
Mikg, JELL 180 pL TSB }E IR HEAF 28 P I,
PEPE S AL 10 fERIIHERBMFL, B

F1 9 HREIR MM EERER

Table 1 Information of 9 V. parahaemolyticus strains

%ﬁi Vp2 Vp3 Vp4 Vpb6 Vpll Vpl6 Vpl8 Vpl19 Vp20
Strain
el TYrhi; . FEM BEEAXN
ATCC ATCC  FERFIXUR FLIR LN L
Source A X R LN
Hop sk
Pathogenic tdh+/trh—  tdh—/trh+ tdh+/trh— tdh+/trh— = tdh+/trh— = tdh—/trh+ -
gene

TE: = AN tdh 8 ok BN, AU e BN AR 00 1 R 5.

Note: —: Means the non-pathogenic Vibrio parahaemolyticus strains, which don’t contain ¢dh or trh gene, but only ¢/ gene.
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10°-10° CFU/mL ¥ £ B FLAE R T S5 B i
FLUS Kt 2 (6 BERRE SR 100 flfLAR
A 4 B B A= ) A A il 26 43 A AURE S 1
¥4 A S A A KR BT AR O R
15 min F2H ODsso fH—WK, BT 5 3E
15 °C., 20 °C F1 25 °C, 5% 3 AR T &l
Vs I IICRR A A 2, AN A A
RS 2 AT
14 RKREEEKERRWITESZ
1.4.1 MR FUNAREL: N O E S 5
7% Bt 7 & 1) DMFit %K {f (http://modelling.
combase.cc/DMFit.aspx) 1 () = [ Be g v 5 ")
PG Vp6 £E 25 °C MK, FFiT5 s ae
By e R AR R (mar) « TR A KBS
(Nmax) S E K B 122250
142 NMAZBEIIMEPERME ST E
W% S M Lianou Z"HI Lindquist!" By #1157,
4 A B P A K i R A B SORE FE R Rk O
PRI PR e R b A I T ) A =N

AR 1og(V) = K = ftma*Laer (1

TCH tge R I I Y ODsgg 35 %1
Bioscreen C 4= H sl it 4= Wy A= & # k 43 Br A n] &6z
M7KF-(10" CFU/mL)IS A B ] () ttmax A
I B A4 e K HE A= K % [(log CFU/mL)-h '],
N R 1.3.2 H B B A A i L A ) a4 5
WIhH v FE{E (CFU/g).

2 GZR50M

2.1 fREHEYITETTENE 25 °C Vp6 B
Hmax EE5 £ BINMEME KIS N EE
B bL B

¥ Vp6 7E 25 °C TSB H iy A= K Bdia 4 il 4=
Kk, IR DMfit H i = B BEZk Rk
WA vpe AL, G E4RINER 2 s

F 2 H DMFit X E1TER Vp6 £ 25°C T,
TSB (pH 8.0)F B KSR £ B o EDE K

LGN EERT LR
Table 2 Comparison of growth parameters of Vp6
calculated by DMFit and automated turbidimetric
system in TSB (pH 8.0) under 25 °C

RS 2" fi°

Growth parameters Value? Value®
Ny (logCFU/mL) 4.480
A (h) 1.777
tmax [(logCFU/mL)-h™'] 0.737 0.711
Niax (logCFU/mL) 8.670

R? 0.995

T ARGRUE YT BO B E W R K B R S
4 S P A il 2 23 H A 2 1 2R K 3l 1 E S 4.
Note: *: The growth kinetic parameters determined by tradi-
tional microbiological counting method; °: the growth ki-

netic parameters determined by automated turbidimetric
system Bioscreen C.

H 2 2 AT, S =R B R AR,
Vp6 7E 25 °C B pimax A 0.737 (logCFU/mL)-h ",
T 38 2ok 4 A SR P A il 2 o3 A AU 2 7 B
P Vp6 B ftma 7 0.711 (logCFU/mL)-h"
T SR o = ) 7 € 7/ R R N v O QUL B 31 R 1
PEIRE Y tmax FIESIBAEYIHEOTERA R
WHRSHNPE, 5 Lindgvist!" M BF 5% 45 - — 2,
HH AT AL, 4 B Sl i W A 4 it 4 o0 b A AT T
i 0 5 BRI LA TR A ptmao
22 ZHIWEMEKBEZSTUNEARR
Bl M E ERAT R A bR R

N4 A s il 9 K il 2 o B A 2
T 432 Z R AR 1Y ODsg A K I ZR, R
()T B SR 7E 15 °CL 20 °C Al
25 °C 1 pmax, GRMWZE 3 PR

i 2% 3 T4, BEA IR 09T, R
B pmax 38K X 3 NMRET, ARKEER
B Vpd, (HEA — PRIV A IR B AR A X
3 MNRE TN ERKERENK. EititEAs
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&3 15°C. 20°C #0 25°C Bt 9 #kEA M I4INE £ TSB FHATE A b4 <R R [(logCFU/mL)- h™']

Table 3 The maximum specific growth rate [(logCFU/mL)-hﬁ] of 9 V. parahaemolyticus strains in TSB under

15 °C, 20 °C and 25 °C
T
Temperature Vp2 Vp3 Vp4 Vp6 Vpll Vpl6 Vpl8 Vpl19 Vp20
(9
s 0.179 0.137 0.087 0.184 0.181 0.200 0.172 0.186 0.183
+0.008  +£0.008  +£0.002  +0.004  +0.005  +0.002  +0.003  +0.002  +0.007
20 0.445 0.314 0.238 0.404 0.441 0.421 0.400 0.397 0.420
+0.016  +0.024  +£0.008  +0.006  +0.017  +0.003  +0.016  +0.024  +0.016
55 0.721 0.549 0.424 0.711 0.710 0.725 0.668 0.682 0.745
+0.008  +0.018  +£0.007  +£0.030  +0.052  +0.035  +0.021  +0.009  +0.033

SERBATHL, FE 15°C, 20 °C 1 25 °C &4 °F,
O BRI EA ML IR F) oy FO9 722 53 2R 50000 301
20.72%. 17.5%F1 15.98%. X FH, @I ik
ST T Ak ) 0k B e 3 AR U B B, TR bR
fmax Z A B 22 SRR, 5 Lianou 25U 14
(48 R — 2, 10T R 2 5 i I ot e 9 T
fmax [B] Y 22 5, 22 55 1k BE A IR BE B R IR T
B

M1 2% 3 A1, £ 15°C, 20 °C fil 25°C iX 3
AEEET, BomtEIE RS R IR E TSB
rh Y B K b AR K 3 2 ] I 0 B I B A S
i Mudoh Z5"HRIE, 7E 15 °C., 20 °C. 25 °C
30 °C AN, TE3EE AT W AT, 3
o P R LA TR ) e TS F) BT AL 14 5T
P ftmax o Yoon ZERPOMZTE | 20 °C 25 °C F1 30 °C

Bf, FES5 5 5 R a5 3, AR SO R Y R
P8 P S ERT TR ) tmax T S80I P 175 1114 51K
Mo AR ARS8, Pl RE R R A
I SRENTE 95N <3 (AN N il SNk 7 = < T s =
E BRI e SIS LD
2.3 BIFMENE & A HE L

I 4 A S i P A A e 2 B S E 1)
9 ARAS [] RS 0 ST BRI R Y pamax AT I I10L
PESRTELE 15 °C. 20 °C fil 25 °C By 4 K fh £k 7
Do BB R i M B B R0 R s e i No B
5 1ogCFU/mL, MARFER G2 mME% g, 1)
WEl IR 4 0, LU
8.7 logCFU/mL Mg KAK®E, KA =B
S PRSI X I P SR TRT 9 A K R T T, &5
RANE 1R

A ' B G
8t gl ol
TE] g | o
570 E 7t E 4l
S =) 5
Q [Z7 =
%0 61 Lo)‘o 6 Lc)o 6
- Vp2—Vp6  VpIg S | —Vp2-—Vp6  Vpl8 S —Vp2—Vp6  Vpl8
— Vp3 — Vpll —Vpl9 — Vp3 — Vpll —Vpl9 — Vp3 — Vpll —Vpl9
> —Vp4  Vpl6---Vp20 O — Vp4 - Vpl6 --- Vp20 5 — Vp4— Vpl6 --- Vp20
0 10 20 0 5 10 15 0 2 4 6 8 10
t(h) t (h) t (h)

1 9 #REA M 4N E E#R7E TSB (pH 8.0) A4 1< fh 2 A
Fig.1 Prediction of growth curves for 9 V. parahaemolyticus strains in TSB (pH 8.0)

Note: A: 15 °C; B: 20 °C; C: 25 °C.
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MBI LA B, ANERREAET, A
MEARI R B TARKMZES . 7 15 °C &4
T, 24 Vple HEKFIFEEHIN, Vpd M
6.65 logCFU/mL. fE 20 °C 41FF, Vp2 K 3|
SEE I, Vp4 IR 7.142 10gCFU/mL. 7E
25 °C %M F, Vp20 A K- 5 HIEE, Vpd 1R
%ok 7.12 1ogCFU/mL,

ARG B K SCE SR TSB (pH 8.0). 3%
NaCl M4 F 179, teEh A pH (HALFRI%
P IG5 A K A PRI R P P2, i 45 20K
FEAREY pH . B S BORBEER R MR, N (E A
TR, BB I T A B PR 5% % 14 28 i
AR ARG, K 2e iRl

Sant’Ana 5P A R A: Wyt R A KR
2Z 8] Y 22 S5 2 5 ) XS DAL B E R 1, BT DA
FLWFSE T ATRI A U0 1] EG T B B4 4= i R T 7 B
B PRERR AR KUK, i P AU BF
fli JR AR S P . Koutsoumanis 2520 a] # 1A
PR B K LU A K T 38 2 S e 1) B ATLASE 784 1y P T
AU A % B R K A L rh BB AR TR B A AR
AT P B R K TR 2L 14 5 2R £ 22 b e
(G R . I LB T A s i R 2 R B
S R R TE = R = 1 A UM €5 R 7 S
B A R 23 ) 2 S Sk XU A4 17 5 il 2 3% 26
S HE R E AN

LR L PTER, TRME Z )R R b AR A R Y 22
S M R RS PEAL R T S R — A 2
SEPEUT RIS SRR AT R, N e 22 0 R i
MR bk, TP M, WiEEAR
[ R 7K ™ it R A A 25 SF R Y . ST AT A
AN [R) R 9 2 e SR R R 1) ) A 4 25 S A B AL
BEAY, UMK BEAT KU SR, £ b & 4 WA
T A SR A | SRR R W B
B L ARRRUE L PRBEIK T G A R R A
SR

3 &g

(1) 4= A S CE P A K i R B AT AR
PR | VA0 S R A S B ) i O B A
IR, TR N AR ) 0TI A 0 XL
PR R IR A R T A

(2) ASBETE K BUAS [a] @ a4 9B 5 K B
A K AR 2T 1Y 22 S i R R 194 A AR i 4 o,
AR TR A W o KU Al v, 0 580025 B A
I7 B AR AE AN Rl B2 A5 P R R HE AR R A A
[l 5 2R, LA AR XUBS: A A AN 1

2 % X M
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