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Abstract: The variations in growth Kinetic parameters of single- and multi-drug resistant Vibrio parahaemolyticus strains were
investigated, and the relationship between bacterial resistance and risk was explored. A Bioscreen-C automated growth curve analysis system
combined with the serial dilution method was employed to compare and analyze the maximum specific growth rates (umy) Of V
parahaemolyticus strains with varying degrees of drug resistance cultured intrypticase soy broth (TSB). Furthermore, Penaeus vannamei was
inoculated with the VPD18 strain, which is resistant to six antibiotics, and the VPD43 strain, which is only resistant to ampicillin. Growth curves
at different temperatures were established and then the growth dynamics parameters were calculated using the Baranyi model. T here was no
significant difference in umaValues between the single- and multi-drug resistant strains grown in TSB (P > 0.05). However, in P. vannamei, the
Lmax OF the single-drug resistant strain was higher than that of the strain resistant to six antibiotics, but the later strain had a shorter lag time ().
These results suggest that the increase of antibictic resistance may lead to a shortened A, but has no significant effect on the zimg. The results of
this study canprovide basic data for the develop ment of a quantitative risk assessment of V. parahaemolyticus in China.
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Wi BER: 2014-11-22 A B PN 291 CL28 O AR VG R AR L EE
£oME: EREANFESE LREG1271810) ; HERREIRE St P Az A YL R v M 9K B Vibrio
(14DZ1205100, 14320502100, 12391901300); 3G RHE LK B BELTR parahaemolyticus) & W YR HE0RE, & H

B CARREET 0148 3-55); TXEMAE (85201120040) 1 09 1 B A SN 35 % 1K = i 5 5 R 2 B
fEERM: EA (190-), &, FLME, HRsm: ARRSSESA PR R W AR S5 s P MR Sy v s I
K U IR, FERA 516 & IR e e
EIRfES: BE (1975-), B, #Bf, %%, WRAE: ALY b, BVA M E SR BRI RS, fid Khews

181



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.5

AR RN IR BT 51 R B IR B, (H2
WHERI: BEEDIA R B B, %5 B 25 2
BUZ AR ek,

BU B 245 T 24 Tl AR ) U 97 Al C Antimicrobial
Resistance Risk Assessment, AMR-RA) & —Fl# % i
it S S B, HAEA R AE AR S A Y)
KL (Microbial risk assessment, MRA) (137
BBV, SRR A S T2 vk R DR AR R R AR R
I B RIS T NSRRI R AU, A
T 2 EPSE 24D IR 5 B 0t L AR AUt R XU,

T A4 (Predictive microbiology) &4
YIRS AL (MRA) HASRT BR R —N 005, ot gt
LTI G AR DA AR, R PR O £ RO B 1)
AARABFHLEAT FIT, AT ez £ oo SR AR
MR, TRk, BEERRERAR RS, X T
T AEY) AR SR T 58, B CAEE A
PR PR T sal g R 2, A H R R O P A
[ B R TR B AR AL T ANE] SR A 2 AR K B ) 22
(7% IR AR Toull sk s A KB 7122 2
B, VP T EORME LA RS0 TR i A ] AR
1P, Belda-Galbis 25 HF &1 Gompertz 75 FE T4
T B0 S R TR R TR RS, AR A IE
i) Gompertz J5FEAT Log-linear 5%, A B K AL FE
2 J5 FEEE FURR e VA P IR Ak K S (R,

KT AN 245 2 FE 4 B 1) 2R K30 71 5 2400 e
B, ABRACASHRE, H1LH oD
AR SHRON FAE U — R, A SRS F
IS VE 3 il o L1 2 o = B e = N S 1 Dl 14

(Bioscreen C) Z5AHRFEMBRE, i B B
IR M SN R R TR i i AR 2, FRIRE Y
251 i) VPDA8 B ik (FNEMZG) S 24 A X,
555 VPD43 Witk (RN ERTIMREA M) 17F
P 3% EDNMR TR T P A, B R R A
SICE “fiif 255 RS Z TR DG R, i 24 P4 R 1T
P TR ) XU A S (it 25 1R

1 MREEE

1.1 = ZEFRA

Bioscreen C 4xH i AE A K th & A, 5522
Oy Growth Curves Ab A #]; MIR154 =ik FER =T 7%
i, MLS-3750 Al K%, HA=FRI DR
25k &4k OptiMair® & H R TIEE,
Airstream®A2 B — e 44, Esco China A A
GHP-9270 /K =UtER R 740, Bl —EREA IR

182

NG
JRE AR RSN (TSB), TCBS 1E7iik, 3%
SACENI R ARK, JER B R B IR SUE A F -

12 2 W A3 A

121 @A

SRR FHA 10 A L 9 P PRy H AR S
B3 AN 3B, 40t PCR %5 5E Py o 5%
tdh, FFFIA K-B 407§ B E Hour 18 Fi WL 4t
A R I 2P CEORTOAR, DRBLTGARS BT 5E PhAR- T
YERR . SRAEMENG. SKAUMNE. SKRAIPE T Ktk
Whgsm . KPHEH. K RE. JRREBER. Fik%E
. OBEER. VIR, MAWE ., FERIDE. &%
B 2O D, BARREAME Bkl Pos.

&1 BRI MIEERER
Table 1 Information regarding the Vibrio parahaemolyticus

strains

ALt AR BRAR it 25 R oL
VPD18 H A8 tdhttrh- AMPAMCPRL, KZ,CIPLEV
VPD14 B RIBIF  tdh+hrh- AMPPRLAK
VPD8 B ABH  tdh+hrh- AMPCN
VPD33 #HatsF  tdhttrh- AMPKZ
VPD34  K-F#42%  tdhtrh- AMPKZ
VPD41 H A8 tdhttrh- AMPKZ
VPD57 H A tdhtirh- AMPKZ
VPD61 & £ &xtsr  tdhttrh- AMPKZ
VPD31 H ABH  tdhtirh- AMP
VPD43 B Az tdhtrh- AMP
VPD58 # £ @str  tdh+Arh- AMP

/E: AFVPD18. VPD14. VPD8EHZE 3| & FAT A
(U AR ARIZ B KL K, *AMP: &F®E4k (Ampicillin);
AMC: FTEF&FiR-F 1248 (Amoxicillin-clavulanic acid ); PRL:
Jkiz Ak (Piperacillin ), KZ: skJardik (cephazolin), CIP: 3%
&7y £ ( Ciprofloxacin ); LEV: Z &£V E (levofloxacin ); AK:
Fo&F£Z (Amikacin); CN: K KXEZ (Gentamincin).
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#* 2 TR A2 ERY A MR A EF: (TSB) AR KEL AR [ (1ogCRU/mL) /h]
Table 2 Maximum spedific growth rate [(log CFU/mL)/h] of Mibrio parahaemolyticus strains with different degrees of drug resistance in

trypticase soy broth

B R At IR FAR

VPD18 VPD14 VPDS8 VPD33 VPD34 VPD41
15 0.1640.02° 0.1240.01* 0.1940.01* 0.18+0.01* 0.1740.01*° 0.1940.01°
20 0.4240.01° 0.4240.01° 0.4140.01° 0.4640.07° 0.4240.01° 0.4240.01°
25 0.6840.01° 0.6140.06° 0.7140.03° 0.7040.04° 0.7020.02° 0.700.03°
30 1.2040.03% 1.2040.04% 1.0340.01¢ 1.1140.03% 0.9940.01¢ 1.0340.01¢
O )0 f kIR AR
JuIL
- VPD57 VPD61 VPD31 VPD43 VPD58
15 0.2040.01° 0.1840.01* 0.18+0.01* 0.18+0.01* 0.19+0.01°
20 0.4240.01° 0.4140.01° 0.4140.01° 0.4240.01° 0.4240.01°
25 0.6440.05° 0.6540.02° 0.6840.01° 0.6740.01° 0.6840.03°
30 0.9640.03¢ 0.9540.03¢ 0.9640.04° 0.99+0.04% = 1.40=0.05¢

i AR ERE AT BATLAMER FEa, b, ¢ dofl RF &R A T RE i gh 48] i IR IR Kbt A K ig & 8]

EEMZF (P>0.05).
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Table 3 Growth kinetic parameters of VPD18 and VPD43
al5 'C,20 'C,25 C,30 C

BEIC B 0g Emﬁd/g)/h] Mh (Iogyén?:x(J/g)
VPD18  02840.02°  4.76+184°  92440.24°

B UPD43 036:0.03° 1847042 . 9.1640.08°
VPD18  0.772017° 4.4340.76°  9.2740.10°

20 \pD43  093012°  778:050°  9.2240.13°
L VPDIS 0801 28075  926:0.17
VPD43  0992010°  4.0320.38°  9.2440,16°

4 VPDIS L0002 1401006 9.48:0.0°
VPD43  1.54+0.27° 3.1940.45°  9.4940.12°

E BADAF AT E R E AT, B8 &SRR, L
FRRNBFBRTEFREE (P<005), LAFARE G 584
TEFARZE (P>0.05),
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PR VPDI18 Witk ONEMYZY) S 251 A 4R
5511 VPD43 itk (N E- R EA B H#fhT
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