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ABSTRACT - In this study, we developed Rapid Enrichment Broth for Vibrio parahaemolyticus (REB-V), a
broth capable enriching V. parahaemolyticus from 10° CFU/mL to 10° CFU/mL within 6 hours, which greatly facili-
tates the rapid detection of V. parahaemolyticus. Using a modified Gompertz model and response surface methodol-
ogy, we optimized supplement sources to rapidly enrich V. parahaemolyticus. The addition of 0.003 g/10 mL of D-(+)-
mannose, 0.002 g/10 mL of L-valine, and 0.002 g/10 mL of magnesium sulfate to 2% (w/v) NaCl BPW was the most
effective combination of V. parahaemolyticus enrichment. Optimal V. parahaemolyticus culture conditions using
REB-V were at pH 7.84 and 37°C. To confirm REB-V culture efficiency compared to 2% (w/v) NaCl BPW, we
assessed the amount of enrichment achieved in 7 hours in each medium and extracted DNA samples from each culture
every hour. Real-time PCR was performed using the extracted DNA to verify the applicability of this REB-V culture
method to molecular diagnosis. V. parahaemolyticus was enriched to 5.452+0.151 Log CFU/mL in 2% (w/v) NaCl
BPW in 7 hours, while in REB-V, it reached 7.831+£0.323 Log CFU/mL. This confirmed that REB-V enriched V. par-
ahaemolyticus to more than 10° CFU/mL within 6 hours. The enrichment rate of REB-V was faster than that of 2%
(w/v) NaCl BPW, and the amount of enrichment within the same time was greater than that of 2% (w/v) NaCl BPW,
indicating that REB-V exhibits excellent enrichment efficiency.
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Yamazaki 572 ¥V parahaemolyttcus«] T FYA
°] PCRe| AE%= 10° CFU/mLel2tal K138kl o,
Ward 592 V. parahaemolyticus®] 5~ @A 2] Real-time
PCRS] 7% &l 10° CFUmLe]L Bk, fs}x] s
2 AN e B} gt AEE flste] 51 S
£ 10° CFU/mLZ A3t dF-E +2 5 A 74]EH
HiF 5 9 15-184]7F o] M ete] 450 nm el A

Faws) 027 2 o), & 29 BE7} 10° CFUmL7 2
w7k A, AT SFAIZbe] AR 2
AW AL oln] Mg FolAU ANl T2 AlAY

A2
oAMe] 2] tgo] Erbsetn A5 A 9
v 7 BT, wj2o] 2@ elA Ao T Al
A AAE m=Estolof B2 AF5d AE Al ARAA
Al tigo] 7hsetr] wiEell SFAIE Wl 6A17F o[ E
23 ziyqﬂ.g Mz% 3}oﬂq_.

wEb B AFAM = V. parahaemolyticuse] 8| FA]
7+ 95T § )= AlS STl A (rapid enrichment broth
for V. parahaemolyticus, REB-V)E modified Gompertz
model15)2t RSM& ARg-ste] 7idsial, Ad=0S A4
sisto 23 L&A V. parahaemolyticuss 6X17F ool
100 CFU/mLA 106 CFU/mLZ7MA S#3taiAt sh3int.

Materials and Methods

AHE #F

2 Aol AN V parahaemolyticus T-5-(ATCC 33844,
ATCC 17802, ATCC 43996)+= American Type Culture
Collection (ATCC, Manassas, VA, USA)|A] Eoktol A}
L3199t} AR FF= 50% glycerol stock vialdll A&
-80°C deep freezerdl] W& RHASIATE ARE Al 2% (W/v)
Sodium chloride (NaCl; Sigma Aldrich, Taufkirchen,
Germany)Z ¥ F%E 243 Luria Broth (Taeshin Bio
Science, Namyangju, Korea) 10 mLol| 1} %3l 34°C
ANA OAIZE FF 1x} iR F, 16A17F &<t 22F v kst
o ARgSIATh WiFHS 1 mLY EF3te] 8,000 xg, 15
i, 4°Ce] A A4l st] FFAE AAT
2%(wiv) NaCl g4 o2 detste] AFsisit. od =4
A g W o diiE ¥ AFAE AAS F saline
3mLE AHAEete oS FHIEkAT

REB-V I g2 %

Buffered peptone water (BPW, Oxoid, Basingstoke, UK)
o] BAx9 AAY, FALE F7ME HU1EEe 24 REB-
V& skt BPWE 2% NaCl (w2 d g5 %
Zo0] A2 TH2%(w/v) NaCl BPW). BHAg o 24 D-
(+)-glucose, D-(-)-fructose, D-(+)-mannose, L-(-)-sorbose,
D-(+)-galactose, D-(+)-melibioseS, HAYSZH L-
threonine, L-proline, L-asparagine, L-serine, L-histidine, L-
arginine, L-valine2, F 7|12 Y 224 magnesium sulfate,
chloride, sulfate,
chloride, potassium chlorideZ 4183} T} (Table 1). BrA
A, A2, 9 FU1EYS A7 20 /L8] EEE 2%(W/Y)
NaCl BPWel| 3 7}8}% 3, mixed cellulose ester (MCE) 2
E{(0.20 pum; Hyundai Micro Co., Ltd., Seoul, Korea)<}

magnesium ammonium ammonium
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30 mL syringe (KOVAX-SYRINGE; Korea Vaccine, Seoul,
Korea)& ©]|-&3t A3ttt Al REB-VE ©|&-3to]
A 10° CFUmML7HA] 814k 5 A4=48 S35t
2J7=+44-& Multiskan SkyHigh microplate spectrophotometer
(Thermo Fisher Scientific, Cleveland, OH, USA)Z ©]-&-3}
of 34°CollA] TAIZF Bt 30 THASRE 600 nm o]

N FHEE 2489,

RSMZ ©]-§%t REB-V 2 55 XXz}

REB-V &2 2 4% 4321 D-(+)-mannose, L-valine,
magnesium sulfate?] =5 FHH3}517] $31e] Design-
Expert® software (version 13.0, Stat-Ease, Inc., Minneapolis,
MN, USA)E °|&3le] RSMS AAskGth #HA o] A%
S Y F e FE 2 200 E EEAUL, =
o] M9E 02g/L-20 gL AA3IATH RSMLE =&
3 207HA] FE TS 2%(w/v) NaCl BPWol| 718k,
MCE 2 ¥(0.20 um; Hyundai Micro Co., Ltd.)$} 30 mL
syringe (KOVAX-SYRINGE; Korea Vaccine)Z A3+ 2t
7he] golg ojga}e] @S 10° CFUMLZA 343 %)
Multiskan SkyHigh microplate spectrophotometer (Thermo
Fisher Scientific)E ©]-83}] 34°CollAl 16A]7F &<t 308
AL 2 600 nm NN FFE=E ST =
e =243 o]F o FFEE GraphPad Prism (version
9.0, GraphPad, Boston, MA, USA)2] modified Gompertz
modeldl] theisted AFES FA AT, 49 44E
I Frr] S Fete TP =8 AFES UE
Aoz 7IdHE H4 % 2 97HAS Design-Expert®
software (version 13.0, Stat-Ease, Inc.)¢] RSME 53] =
=319t RSM22 &3 o7A] T ZTS 2%(W/v)
NaCl BPWell H7tetal 99f 22 2102 §3=5 =
A 3}aL, modified Gompertz model®ll 37d=4S Y3t

o =]
eSS A6kl

REB-VO] BQIEZ 2yxjo

REB-VE ©]-&3l%] V. parahaemolyticusS W3S o,
s HAdsE F de AZx2AE gAs] flsko
REB-VE] pHS} v =& #2383t REB-V] pH
£ +0.8 W9 WA =743t pH 6.27, pH 7.05, pH 7.84
S YEES ZEsI0a, e Es 34°CE 7=
+£3°C WA 2-3le] 31°C, 34°C, 37°CE AA AT
REB-V¢| pHE 2M HCI &% (Duksan Pure Chemicals,
Ansan, Korea)?} 2M NaOH &9 (Samchun Pure Chemical,
Pyeongtaek, Korea)S ©]&3le] F431592™, Accumet™
AB150 pH meter (Thermo Fisher Scientific, Waltham,
MA, USA)E pHE Z73&3lth pH7F 24 ® REB-V=
MCE HE{(0.20 pm; Hyundai Micro Co., Ltd.)%} 30 mL
syringe (KOVAX-SYRINGE; Korea Vaccine)Z A| <3}t

1

pH7} 22t pH 6.27, pH 7.05, pH 7.842 %4 ¥ REB-V
£ o]&3l 10° CFUmL7FA 4%l 848k #9410 mLE
31°C, 34°C, 37°CllM 4z} wieFstaint. widel2 0, 62
7tttk 1.5%(w/v) NaCl& 3 7Fgk Tryptic Soy Agar
(2%(w/v) NaCl TSA; Oxoid)ol HI=U3t T 34°Col|A]
24X1ZF v <Fstdeh. i F F J=e Akl REB-VE
Az A WE V. parahaemolyticus®) %S F3l
2 AAxAs gl

REB-V o & 29I

N3t REB-V| SH#EHE FRIsH7] A8t 2%(wiv)
NaCl BPW ¢} REB-VZ 10° CFU/mLZ7FA] 4 %18]4 8k
o} 10 mLe 77t 34°Cek HA3be =9 37°ColA 74|
b Fstith S Es flsk] 98 07417 Fet 1
Al Zbeic} eS8 2%(w/v) NaCl TSAol HA=23l H
34°Coll A 247178 vl <gslodTh. mleF & Jehe Alste] 1
parahaemolyticus®] oS 533+ 2% NaCl BPW<}
H|w &k REB-VO] S+ &5 gRlatith. 3 real-time
PCRE o]&3te] S+ &8 R8st 9ate] 1A 7kajrt
Hj %l 1 mLE PrepMan Ultra Sample Preparation Reagent
(Applied Biosystems, Foster city, CA, USA)E ©]-& 3}
DNAE FZ3}9th. Real-time PCRS 913 HEg-E9 x=
& SensiFAST Probe Hi-ROX mix (Bioline, London,
UK) 10pL, 500nM A3 2 A3 primer, 250 nM
probe, RT-PCR Grade Water (Invitrogen, Carlsbad, CA,
USA) 3 uLet 53 DNA 5 uLZ #4335k F 20 L7t =
T=E 3tk &3 DNAE V parahaemolyticus®| ths
¥4 FHAE 3= primer 5°-AAA GCG GAT TAT GCA
GAA GCA CTG-3’ (tlh-F), 5>-GCT ACT TTC TAG CAT
TTT CTC TGC-3’ (#h-R), probe5’- FAM-AAG AAC TTC
ATG TTG ATG ACA CT-TAMRA-3’ (tlh-P) 4711 L4&
AL2-3}e] real-time PCRS 483199 1. Real-time PCR2
QuantStudio™ 5 real-time PCR system, 96-well, 0.1 mL
(Applied Biosystems, Foster city, CA, USA)E ©] &3}
50°CellA 2%, 95°CollA 1025 REEAIZL = 95°ColA] 20
%, 56°ColA 20%, 72°CollA] 3025 13| ZF 40 cycles

£ RREAIFTH

A 2N

7F AEe 33] ghgste] Faely, BE SRS 3
F(mean)+3¥ 5 2} (standard deviation)® YERJATH 2 ¥

A= SPSS software (Statistical Package for Social
Sciences, v.25.0; SPSS Inc, Chicago, IL, USA)E A}&-3}
o SYRE T H24(T-test) LLuA] FAHEA (ANOVA)
< T30, ANOVAS] A5 A HB o= Tt
7 (Duncan’s multiple range test)e] AIF}Z Fo|A
(P<0.05)2 AT sIAT
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Table 1. Supplements added to 2%(w/v) NaCl BPW to select
carbon, nitrogen, and mineral sources to be added to REB-V

Source Component
D-(+)-Glucose
D-(-)-Fructose
Carb D-(+)-Mannose
arbon
L-(-)-Sorbose
D-(+)-Galactose
D-(+)-Melibiose
L-Threonine
L-Proline
L-Asparagine
Nitrogen L-Serine
L-Histidine
L-Arginine
L-Valine
Magnesium sulfate
Magnesium chloride
Mineral Ammonium sulfate
Ammonium chloride
Potassium chloride
(A) o —o— None (contrd) (B) 0T o BPW
~&— Glucose Z —8— Threonine
010 M ;’::::i y: 008 4 T Proline
—8— Melibiose )’i . 2::?“
_. 0081 —m— Galactose o A . —8— Histidne
3 9~ Sorbose £/ E 0% —o— Agnine
iy o~ Valine
é e /B //; é 004 {
3 004 ¥ / ) %
2 8 8
o ¥ ad o
: Wi
000 == TN
002 <002

Results and Discussion

REB-VR] 4 & M%

2% NaCl BPWo]
V. parahaemolyticus®l
At A} 71 =& _1_(600 nm)*— Ho|=
D-(+)-mannose, L-valine, magnesium sulfateS %H‘Qi
0.102+0.005, L-valine2 0.066+0.003,
magnesium sulfate= 0.076+0.0059] &F=E YERA A,
222 2% NaCl BPWE 0.027+0.0059] &35 e}

=]

s}g}

d

D-(+)-mannose+

Witk Al 7HR] AEL 29% NaCl BPW94 34w oiq) zt
7z} 37732 1Y, 2.432 ¥, 2.799 v =& 533 %=Z Ho] REB-

=

vell A7ke AR o2 NAAJTHFig. 1). 2070¢] =

gto] AAMLS modified Gompertz modelol] HYst F
A s 2 HAE HA =& 971 A5 &
= 01%3}04 AFFAE 3 O}M_L modified Gompertz
model2 ©]-&3lo] B3t JAELS Table 20 e} 3]
o 2 A Mg we *%%E Uebd 231 D-(+)-

3T
mannose 0.3 g/, L-valine 0.2 g/, magnesium sulfate

(C) 010 7

0.08 4

4~ None (control)
—o— Magnesium sullate
v~ Magnesium chioride -
4 Ammonium sulfate ®
4~ Ammonium chloride =
—&— Potassium chloride /
0.08 4 o

OD value (600 nm)

00:00:00 02:00:00 04:00:00 08:00:00 08:00:00

00:00:00

0200:00
Time (h)

04:00:00
Time (h)

08:00:00 02:00:00 04:00:00 06:00:00 08:00:00

Time (h)

Fig. 1. Growth curves measured at 30 minutes intervals for 7 hours after being added to 2%(w/v) NaCl BPW to select supplements to be

added to REB-V. (A) carbon sources, (B) nitrogen sources, (C) mineral

sources

Table 2. The optimal concentration combination expected to produce the highest growth rate derived by RSM and the corresponding

growth rate
Number D_g%]glilf;) 5¢ (;1%1 lri:f) Magzlge/slignr:lil)ﬂfate Growth rate R?
2%(w/v) NaCl BPW 0.000 0.000 0.000 0.021 0.978
1 0.002 0.002 0.002 0.122 0.952
2 0.002 0.003 0.002 0.125 0.959
3 0.002 0.002 0.003 0.151 0.982
4 0.002 0.005 0.002 0.156 0.989
5 0.002 0.002 0.004 0.133 0.990
6 0.003 0.002 0.002 0.188 0.966
7 0.002 0.008 0.002 0.185 0.985
8 0.002 0.002 0.007 0.142 0.972
9 0.004 0.002 0.002 0.162 0.982




Development of rapid enrichment broth for V. parahaemolyticus 453

0.2 /L& A374E°] 0.188°]AU™ R, tx22] 2% NaCl
BPWollA =43 AFELS 0.0212 8.9528) =& A&
< HoFo] REB-Vel #H7HE A HE s=E= A%
3+t Williams 5'92 AoNX V. parahaemolyticus7}
Ao &s] A8 § e ©4A9Y9S D-mannose, D-
fructose, D-maltose, D-glucose-6-phosphate, D-fructose-6-
phosphateg}aZ 3t} 3k Whitaker 5'” 3} Regmi 5
¥V parahaemolyticus= PH-222] & Ulo|A 3 HoAe
T892 D-mannose ¢ 6719 ©AUS FUT @AY
o2 L3 E HSIAuTty RS vl T oA H,
D-mannoseE W8] AREste 5A4CE QIS 2% NaCl
BPWO| D-mannoses 713 o 7P & A4EC] Y
Ehd Ao 2 Al ET

Magnesium- Tt Tl o] B21z) 9 B A
¥ AlE & 9 pH 8 2483 M3t Q1A 9T
st P =] ARl 27F Folo|HAl FAl ¥
parahaemolyticus®} 732 3| FA A2 Mol A
el HFA1 Fr1d ot

Tiruvayipati 52" Ao W2WH V. parahaemolyticus
= 3 e oE 771" Algke Aol A= magnesium
o] EASH V¥ parahaemolyticus®] 3E0] 7Fsslthal 3t
AL, Ju & IFEC] magnesium Z7A F5AHSF
e AEsgo] o= & vAEH H=2A, ¥
parahaemolyticus= AJE0] 7t Barsiit), ol gt
magnesiums FAOF s, IFE 0w A-gg
parahaemolyticus®] 53 S 2 w]Fo] Kol 2% NaCl BPW
ol magnesium sulfate’t F7F= RS W V. parahaemolyticus
o] WE A =g FAS ASE A7tET. wehA
REB-VE 7&3}7] 913ke] 2%(w/v) NaCl BPWIl 71
dEol V. parahaemolyticus®] WME 4 =& F F
U Ao E Agate] A& Fro] 7HeE AR AL

REBVO] BIQFEZ 4%%
REB-VO| S &35 U5 SUAMNZ F e 4%
< ©A57] $)3ke] REB-VE] pHS} vl 225
%At} Modified Gompertz model®l] A4S thdsf
13} ¥ parahaemolyticusS] =71 Al7Fo] 6417k o]
A=, JZzA WhE REB-VOIA V. parahaemolyticus2]
FHEI= A 6A1 el FRl s thFig. 2) 1.574-
1.903 Log CFU/mLS| V. parahaemolyticusS pH 6.27, pH
7.05, pH 7.84%} 31°C, 34°C, 37°CollA 6A17F S-<F vl 43
S ], pH 7.849} 37°CollA] REB-V9] &3/} 7H4 &
& FAHATE tlZ22d pH 7.059F 34°Col| A wieket
parahaemolyticus= 1.903£0.383 Log CFU/mLel4] 5.335
+0.383 Log CFU/mL F7Fsted, HEA 2R 7.176+0.470
Log CFU/mLZ Z7tstith. 2o wisll 7P & 29&

BN pH 6.27
[ pH 7.05
I pH 7.84 4
8 1 4
€
c
g 64 b oy
E ab ® l
a ab
&}
e 4]
-
24
0 - - - L
31°C 34°C 37°C
Temperature

Fig. 2. Optimization of temperature and pH conditions to maxi-
mize the enrichment efficiency of REB-V. Different lower-case
letters indicate significant differences (P<0.05) among tempera-
ture and pH conditions.

ERd pH 7.849} 37°CAlA WSt V. parahaemolyticus= 0
A1ZF tiH] 1.628+0.286 Log CFU/mLoA 7.787+0.304 Log
CFU/mL®] 733t S7HIE Holw, HF2 02+ 9.300+0.187
Log CFU/mLel =93151t}. 22 Al7F &<t 530S u| REB-
V7t V. parahaemolyticusE 2.452 Log CFU/mL B SA1Z]
A& ERlsle] REB-VE| # 2|5l i dx71- pH 7.849 37°C
d= s Yang T Aol wWEW modified
Gompertz modelZ A4}t V. parahaemolyticus®] 37 4%
=7} F71ekel wel 0.021~0.91 log,/hE F7FeF 2L,
E71E gL ETt 16°CoA 35°C2 F7hgtel wet 4
A|ZF A 19X P02 Fo] ZHAetdth & =2l
31°CHt 34°Coll A vl SRS W B} 37°CollA mi e

o Joorlr

oANA V. parahaemolyticus= pH 4 °©]3lo- = S
7Fedlem, pH 78T pH 89914 © & AgithaL
Sk v} Ut} FESE Igbinosa 522 AT = Vibrio T
A pHOllA pH 9.07FA1¢] &Ze]Ad wijR|elA 2 2,
Al RIzkstr] wjZoll AEul|oF S+t e] pH 3k
Atz o7 §0-8.80]2k2L HETE B =Fol|A, pH =
A <] REB-V+= pH7} pH 7.052 V. parahaemolyticus2)
A& A4 pHETH Yot 2M HCl 8902 pHE 7.852
2% iR = RS A4 pHAll -3k V. parahaemolyticus
o] g7l A S A7) Wl 6417+ o
o] 10’ CFU/mL7}A] &o] 71s3lS Ao 2 AlgE
weh REB-VE pH 7.852 A3 5 37°CollA] w3
S W, XS Z V parahaemolyticus’t SdE AL=Z
vetaksict

=

s

o F+E 2102 AlgEnh Soto-Rodriguez 5279 A
3
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Table 3. Result of enrichment efficiency measured by plate
counting while enriching V. parahaemolyticus for 7 hours using
2%(w/v) NaCl BPW and REB-V

Table 4. Real-time PCR results using DNA of V. parahaemolyticus
while enriching V. parahaemolyticus for 7 hours using 2%(w/v)
NaCl BPW and REB-V

Enrichment time Cell counts (Log CFU/mL)

Enrichment time Mean Ct value + SD

(h) BPW REB-V (h) BPW REB-V

0 0.88120.141" 0.823+0.032 0 N.D.'? N.D.

1 1.011+0.052 1.007+0.135 1 N.D. N.D.

2 1.354+0.226 1.941+0.137"? 2 N.D. N.D.

3 2.418+0.363 2.782+0.361 3 37.467+0.454 (3/3)"  36.440+0.402 (3/3)
4 3.301+0.419 4.060+0.194™ 4 35.097+0.374 (3/3)  32.613£0.294 (3/3)
5 3.746+0.268 5.410+0.340™" 5 31.973+0.167 (3/3)  29.070+0.297 (3/3)
6 4.599+0.367 6.057+0.192"" 6 29.170+0.380 (3/3)  25.080+0.698 (3/3)
7 5.45240.151 7.831 £0.323"" 7 25.440+0.291 (3/3)  21.557+0.459 (3/3)

" Data are presented as mean=SD. " Not detected.

2 There was significance in the t-test between ** (P<0.05) and
**% (P<0.001).

Zaix]o] T2 siFARE

T HS

Hjok 7o) H#3}E REB-VY Fd88S &0lsly] 9
sl S AZME V. parahaemolyticus®] T 5
t}. 10° CFU/mLE] V. parahaemolyticusE O ZH-E] TA17W7k
A A7 G2 F 5 43S A= Table 39 YeRY
AT 2%(w/v) NaCl BPW=Z HjF3lS w 6417 o] &
3 F=91 10° CFU/MLe] =gakA] R31al 4.599+0.367 Log
CFUML7HA] S5 A %F REB-VE] 7§ 25 =322l 64
7k ol 6.057+0.192 Log CFU/mL CFU/mL7FA] S5 %)
. FFH oz TA17ke] S A, 2%(w/iv) NaCl BPWell
X V. parahaemolyticus= 0.881£0.141 Log CFU/mL*-E]
5.45240.151 Log CFU/ML7}A] S+t % 213, REB-Vo A &
0.823+0.032 Log CFU/mLY-E] 7.831+0.323 Log CFU/mL7}
A FHEATt 2 2A S+5idS o 7A1%F - REB-
V7F 2%(w/v) NaCl BPWXE.T} V. parahaemolyticusE 2.379
Log CFU/mL © %A, REB-VE 2%(w/v) NaCl BPW
tiH] 28.102%°] T+ E&S YEpIITH 22 270lA &
RS ) SHuiR| ] FRe wehA SaEe] Aozt
Eh=A] gRlsh] 98] SHEE T @S AAe 454, 4
A ZHE] 2%(w/v) NaCl BPW (M=2.909, SD=0.545) X.T}
REB-V (M=4.028, SD=0.2420)2] S@°] f+ou|stA 57t
AT (4)= -3.250, (P<0.05). 23ZF O Z 2%(w/v) NaCl
BPWS} REB-VE] 4A]7F o] % Z33-& foju] gl o]z} 3l
S m™(P<0.001), REB-VE] T+ &&°] 1 2 7102 Jdt
s t). &gk S Al t& —%%55} DNAZE real-time PCRS
ol SE3 A, AR Cr 3kl frelA Zpol 7t vkt
Yol wlg} REB-Ve| 5+ & %% o)l et REB—V
7h A e 71zl A8 7 e SHmAIYS ERlst

ATHTable 4). AIRF & A7e] SO R = 2]F34

Y V. parahaemolyticus?] &

2 Cycle threshold (Ct) values > 38 were considered undetectable.
9 Number of samples tested positive/total number of samples.

A= V. parahaemolyticus®] SdMAZE Alkaline NETE
AHE-EH= WPH) REB-VE 2%(W/v) NaCl BPWE HlES
Mste] AFFAS w3t ¥V parahaemolyticus® 7373
ARE Falshe AdAFNME A8l AHS As F
AP, ot ARk BPW7F oFd Alkaline 3E452] NaCl &
L9 TUsH 2 2%(wW/v) NaCl BPWE A3t 719 17
parahaemolyticus®] 5ol A et RS AlFste] S+
Wiz 2 ARg-o] 7Fsakoith. Wk Alkaline =2 REB-
Vo S+ 888 Hludle FUFATE Ashd At
o41¢] REB-V A4S TS Y F IS 202 7|t}

Conclusion

AEH OS2 10° CFU/mLE] V. parahaemolyticusS 6 7F
oJWjell 10° CFU/ML7IA] Z3317] $13kd 2%(wiv) NaCl
BPW®l| D-(+)-mannose 0.3 g/L, L-valine 0.2 g/, magnesium
sulfate 0.2 g/LS H7}sle] REB-VE 7R2&}9ith. REB-V
7} 6A7Fe] S 58t V. parahaemolyticusE T SdAA
20%(wiv) NaCl BPW Ti¥] 28.4033.067%¢] Sit £8<
Ueille 2oz ao]ﬂ"ir/]’ 3k REB-VE &8st 1
parahaemolyticuss SdPg W, 3A 7S] FHOZE real-
time PCRE ©| &3t 74%"] 7hsetanh wepa & A
A e REB-VE AFFHlAM FatEeluy of 3 Fol
9_%'1'51 V. parahaemolyticuss AEE W AME-3l= Sl
A2 gg3ohA, 71E 2447 AEE =7 A0S 6A) 7
o= ‘;}jzrs}oq AESHA AZE0] 7Fed Ao A7tET
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7re] “AFEe] A& wiA] B Al wjkr]e] A
o] AiEH] Aol o5l 48 =] A2(821056032SB010).

2229

2 =2 A2 g2 EANSke Vibrio parahaemolyticus
5 6AlZkolWiel] 10° CFUMLZEA] A1&:31A| vl g7Hsg wl
A2l Rapid Enrichment Broth for V. parahaemolyticus
(REB-V)E /N&3l V. parahaemolyticuss 2 &3 HE
& & J=F 3T} Modified Gompertz model3} RSME
-85t ¥ parahaemolyticusE A&81A 54 F UEE
HA7F ARS AAFSAT 2 A3 2%(w/v) NaCl BPWo
D-(+)-mannose 0.3 g/, L-valine 0.2 g/L., magnesium sulfate
02 g/LE H7Fs19S Wl V parahaemolyticusS] S 3o]
A Th REB-VO| vlgE71S pH 7.849) 37°CoZ A
3latd o™, 2%(w/v) NaCl BPWS} Hlw ko] REB-Ve] &
7+ B&S s 98 A7 S-S FE SH S B
7hstdnt. BE3F wiA Zkebe wjFelol A DNAS F=3131
3, %3¢ DNAZ real-time PCRE 33} REB-V]
AT A87Fs8S Elaidit. 2 A% A F
Sk 2%(w/v) NaCl BPWOA V. parahaemolyticus=
5.452+0.151 Log CFU/mML7}A] &% %3, REB-VollA &
7.831£0.323 Log CFU/mLS] ¥V parahaemolyticus7} St
=tk HFH o= REB-VOA 6417k ouiel]l 10° CFU/
mL oldo® Fad & IS, REB-VE S
%7t 2%(w/v) NaCl BPWETE W23 72 A7k yje] &
%] 2%(w/v) NaCl BPWRE T 29128 F3l REB-V9
SHEE0] ¢ Ao ERIFUT
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