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TE: ZMRH SN T ReR Ry INE /RS . AA#E. A4, 16S RNA KEBFFIRE 3 A7 & HH
CMCC20030 A #iAdt By, 26 KA A AT IR A B 800 MER[10° CFUAER(20 uL)]. 2K/ FAAUIHER 20 AN S 3473 4 AR
FRAERAK 25, 37 CHRE 1. 3. 5. 7dREIATERAET ST, FHRA4 CHRlT 7. 14, 28 d ST IARBNMALT,
FAERRAA20 CH%) T 14, 28, 60 d e9PRBALEMATE, 2040 5 REBEAAARIATHRARE . e AR SmARaME R 2R, &
#h CMCC20030 £ 3 A7 ik ¥ 5 b @iE i IRE . ) MARIE T, F 22=1.930, T Fpy (0.05, 19, 20), A& Hw, F-20C
PR 60 d. 4 THRA 28 d. 25 CIRA 7d 4= 37 CHRA 3 d &, FH4AF 10° CFUHFR. MEAFEEIT, S RERELRIH 10° CFU/
o, HAZRRERT, 20 FARFBAAINF LG H TS, RRABIREE . $1&00 TSR 09 28 IKE A 50 % AT E
WIRER, TIRERR B R EEA.
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Preparation and Testing of Vibrio parahaemolyticus Reference Materials

for Food Analysis
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Abstract: In this study, Vibrio parahaemolyticus reference materials without matrix were prepared and detected. The standard strain
CMCC20030 was identified by MALDI-TOF MS, biochemical reaction and 16S RNA gene sequencing. The Vibrio parahaemolyticus samples
(800) with 10* CFU/sample (20 pL) were prepared by freeze-drying technology. 20 samples were selected randomly for uniformity test. The
samples were stored at 25 ‘C and 37 “C for 1, 3, 5 and 7 days respectively for transportation stability test, stored at 4 “C for 7, 14 and 28 days
respectively for short-term preservation stability test, and stored at -20 ‘C for 14, 28 and 60 days respectively for preservation stability test. Five
laboratories were organized for collaborative calibration. 20 food products were chosen as the substrate, the applicability was tested according to
GB4789.7-2013. The strain CMCC20030 was identified as Vibrio parahaemolyticus by MALDI-TOF MS, biochemical reaction and 16s RNA
gene sequencing. The uniformity result was Fg,pp=1.930< Fiyy (0.05, 19, 20) by one-way anova. The samples were still 10° CFU/sample when
storing 60 d at 20 °C, 28 d at 4 °C, 3 d at 37 ‘C and 7 d at 25 ‘C. All the results of 5 laboratories were 10° CFU/sample. All 20 samples presented
Vibrio parahaemolyticus positively when adding any substrate, only 20 substrates presented negatively. The Vibrio parahaemolyticus sample
without matrix meets relevant standards of uniformity, stability, collaborative calibration and applicability, can be applied to different study as
reference material according to different purposes.
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Bl IMPEYNE (Vibrio parahaemolyticus) &
g RN, FEIGYLERS S, WU, gt HER
S AR DL T G, L A v AR P R
i A5t A 2 8 HH A PRSI o VRS I A
A, ST AR I S e T 5 R i &
Yy RS R B B N R ARSI
DYSSEN Ay 4k YN ILES SR IVEE JiE R ckis
i, T R VA PRI S B B YR SR A E E
A HGEAE R AED ), KPR i e 4 R RS R A% [
JEE AL

7 0L A ST R A 36 2 PR IR /K 7 B i 2 4 PP R S
AU, B E H AT A VA o O R K I GB
4789.9-2016 BEATRILG, HEAMRII AL — TR 2 5~7
TAEH; HAEER RS R AR Z R RS TR AR,
W GERAE, REFRIL R RIS, HERRAMET
A IRAERR R R A, D3 s A )2
TRIES E K= B i A E S . IRk, it
PRI H B 2T St A o I G 60 P G AT
B 0 TR T R g SR P R 1
PESREE PR BT BE R TR ORIESE R, X REE £
7 BH P TR R AT ] AT RAIE RS 28501 o

T 7 B FH B A= bt 0SSR 5 T A A5 e
BOL ST mva MR bsE R, B Al o rag
NITEAG B AGJ28 JRy R SO AR e AR R VT 90 5 F RIS
T S AR AR R P TG, AN 565 O bt
VIt B BRI A AHDHRIE, BESNE R IC R
S AR AE TR AR SR . ASHIF F0 ) % P s ot
INEFMED AN S I, T LKA B s A=
BRBEEAN A, RIEMEE A vReh T IRE R
PEIRBEARHE T T T AN A2

1 MRERE

L1 A#

LL1 EAPRR

B v I 9K B ( Vibrio  parahaemolyticus , V.
parahaemolyticus) CMCC20030 SR -+ [ B= 240 14
£ 7K & # 4 0> (China Medical Bacterial Species
Conservation and Management Center, CMCC).
112 KA 583

3% FAETRE I R/K . TCBS #5775 vk i
MR AT JREAFRKEEE (tryptose soya agar,
TSA) HZEE BD A AREHK. FAL8. L
RAZHM IR ATFE (L B Y E 258 [ it PEARIR (2 mL)
NHEFEZ A QLD ARAT . Thermol1389 A=)

AL E Thermo A ] fh; Thermo 205050GC
8 J5 55 75 N £ B Thermo 2 7] 7% ffi s VITEK
COMPACT 2 2= H BN T RS0 iz i
Byl s KRR B BOG #R T R R TR AT I [A] 5T

(Matrix-Assisted Laser Desorption Tonization Time of
Flight Mass Spectrometry, MALDI-TOF MS) A&
Bruker AF|FH; LABCONCO FreeZonel2L %
EEHUNEERE LABCONCO A#]7%fh; FORMA HR#E
PR~ HYC-940 BEHeiR AN PR TUL A ] .

1.2 F&

1.2.1 @A

FH 10 pm BEFEE, BUHRAFET-80 CURAFR (50%
HlECHI ) BHI AR 7755 1) CMCC20030 B ik —
W, X RIZET 3% L8N TSA PR, B 36 CHiFF
18~24 ho FRHUR TR 7% 73 X RIZL T 3% S84 TSA TR,
H 36 CHiFE 18~24 h. 7rHlRA W (MALDI-TOF
MS). A4k 77 (VITEK COMPACT 2 4= A A4
SHTRGD. RS (16S RNA) llsE 3 Fhrikst
CMCC20030 AT FRAEIN -

122 )t I A oo 6 4] &

FH v K B (AR 2SI EE CMICC20030 555
TR TR IR IR G R 35 21, LA 20 pl/
FERHATEGR, T ET BRI TR TR, &
FEdto

F 1 mL A= BEER /KRR TR B 20 pl, it
FERATAL ) ESO B IRAT T 3% 0N TSA “Til, &
36 ‘CHid% 18~24 h &, THEUE R H R NTR TRl
CFU %tH. A 1 mL AEHE /KA MRS, HKIR BB
TIERAT ¥eFE, QUi Ve EUE AR T SR CFU 4L
H. GTRIFES CFU 20 H AR TR CFU £ H ik
ARG o MR T 7% SR B BT, e 10°
CFU/FE A R RIVA PESNE B K 800 A, KRN 43
AN 2 mL IPEHOR A, FERA R TR S R 5,
RiH.

1.2.3 &) dntd IR A ot 49 3 4 A TS

BEAL A R DI & 20 A, AR BRAS IR T
JErEh CFU 0 H 773k, WA 2 ANTAT, SiitFedh
CFU %0 H . s BN 207 22 A i i A Ut il i)
A PSR R o (3 S0 1
124 S5 dn b IR A o 0948 T AR TS

BRI R SRCE T 25, 37 CHEEH, &
AT 1. 3 5. 7dHHEL 3 ANEES, ARERSS SRS
GRS CFU S0 H , FEDS S ARSI RS fh XN
BHOHEAER, it I T
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FENA MR BCE T 4 °CL 20 ‘CUKAE,
Hor 4 CORAFMIFEM 25T 04 7. 14, 28 d %4HHL 3
A, 20 CORAFMIFEM /AT 14, 28, 60 d %-HhHHL 3
A, o RIS SR IS 7S CFU £ H , FEEAY
SIPERLIORE SIS BN O AR, R ORAs e
AT PR
12.5 WERE

] 5 SRS 2 oy il A TS EAT LA 10 /MEdn, I
RAE RSB, 1EldeSRREED R KA
FeaiEmET 1 mL AR EKrh, ARk 4 78R
SIWE R, B 100 pL J5 900 pL A3 2 /KIR ),
g 1:10 W, 2 E EIRPFIR EE AR 100
uL, FEH L #eElias B amEReRmianmiT 3% e
TSA PR, WE 2 AT, B FARE 36 CHEFE 18~24h
Ja, Giitttan CFU 2H, FHRREEHITAENEE.
12.6 &5t iRE B3RS AR IE

1 BRERERE
Table 1 Food matrices information

% L ARBIIESE R
1 v a4k (+)
2 HARE &8EK (+)
3 EREFT AL (+)
4 MRS BEEL (+)
5 JBAeiRErR B AL (+)
6 aERER (+)
7 Witk asik (+)
8 AR R (+)
9 PiF & (+)
10 EAEHE (+)
11 EAEHE (+)
12 FARBHYE FRREZ L btk (+)
13 KB B ARRGFEE oA (+)
14 HKIE A A (+)
15 EAFESST R (+)
16 HIFEET A (+)
17 iR Tilw L (+)
18 FF kT HEAT (+)
19 —FHER (+)

20 S ENEMH (+)

E PRER A B R e S 5 d M IR BRI RAS
HBE IR, O RAR AR BT A S A IR R
A BRI

3 GB 29921-2013 (& fb &4 E FARER M P
Fv R PR B ) K i A R (PE LR 1),
FREVERFILR 2 40 (25 g/f), 1 B NSRS, 1
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UHERATEXIE . BEHLEL 3 MRS 3 mL A FEER/K
VERRAE AR IRAE T, B 100 pL 2= &ANIGIERE R AE A
I, H5EL 100 pL A FEER K B AEAE XTI, BE
JE R GB 4789.7-2013 (£ fib 22 4> B SARAE & i AR
VA IR B PR A I8 AT A o
1.2.7 #IERE

AR I H B 5 4 SPSS ( Statistical
Product and Service Solutions) Ab¥H,

2 ZR51He

2.1 EHRAE AN

Pk CMCC20030 i J& 25 2% A A a0 F -
MALDI-TOF MS %€~ V. parahaemolyticus (ZMi N
2302), VITEK COMPACT 2 4= HEEM T R4t
%58 N V. parahaemolyticus (99% Probobility), 16s
RNA Z:[F 7514 NCBI 43#14 V. parahaemolyticus

(100% Percent Identity ).

22 B T AT A o

AHIF ) 4% B A BRI TR 800 AN FERF
Bt FE R B, B I SR VR T AT I R R
(0.8%0), X T fE-HH A2 R i B 1] g 4 ot Mk I B A v 4
R SEMIPRBIN R 2 — . A FE B4 & i 5
PR BRI B DL SRR T 25, g PR s s o
T FERONAGERRD . BB GT U A RS KRS, 0%
TR T Fa s MBI v 4% 9k Z (10° CFU/mL)
R B BRI, TRV P Bl sk (20 L/
HO. BEAHT 16h, HAERG 20 CHRAFFE .

2.3 B MR A T O Y 3 A A B

% 2 BB EER ST SR
Table 2 Results of uniform count of V. parahaemolyticus

samples (10° CFU/sample)
F% R P2 A§ RAL A2
1 2.13 2.36 11 2.46 2.22
2 2.20 2.07 12 2.48 2.20
3 2.46 2.46 13 2.36 2.16
4 2.39 2.12 14 2.50 2.26
5 2.26 2.50 15 2.20 2.02
6 242 2.26 16 2.40 2.10
7 2.40 2.36 17 2.14 1.94
8 2.35 2.40 18 2.46 243
9 2.08 1.82 19 2.35 2.63
10 2.25 2.35 20 2.34 2.16
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%3 BliamMEHREHTEE TSR
Table 3 Counting results of transport stability of V. parahaemolyticus samples (10° CFU/sample)

‘ 37 C 25 C
At 1a)/d 3 — - 3 ~ -
10° CFU/#:3% &R % 10° CFU/# &% & RY%

0 2.29 / 2.29 /

1 221 96.81 2.30 100.60
3 1.49 65.31 1.87 81.65
5 0 0 1.96 85.73
7 / / 1.32 57.74

< 4 Biam I EH SR E RN R
Table 4 Counting results of preservation stability of V. parahaemolyticus samples (10° CFU/sample)

i 20 C 4 C
Hj-la_]/d 3 2 ~ 3 v ~
10° CFU/#3% BB % 10° CFU/#- 5% BERY%

0 2.29 / 2.29 /

222 96.94 233 102.06
14 233 102.06 2.16 94.48
28 230 100.4 1.83 80.19
60 231 101.1 / /

BEALIHELAT 20 AN BV I B T4 b 2
RUWFE 2. &50H, BUESMTTEIESI G, &KE
M 2490 CFU/M i, $5e/IMEN 1950 CFU/KE L, A4k
9 2320 CFU/REN, ¥9ME R 2286 CFU/RE S, 5 [EkR
E2E415 330 CFU. &R TT 25041, FEamii e
SIPERIIG TSR (F=1.92, p>0.05). MISJTERGIGSE B
SEREW, ZRRENE, A1 mL AEEKIEEARE
ARIA53) 10° CFU/ML MRER (WeEmRSE T
M RN ITIERD, B EMRBEEEIRE.

24 B o IR A 8 R A I

2.5 Bl o A FIVTE A O 8 e AT R

RORAERHH I PR A5 L PR S B A ot e B T 52
R EMLR T 5 KL EH RIMEI S LR . brE
SRR, A EBONRE LI, A&
BRI 5. NERFTUE N, 5 5L SRl
T A EIITE 10° CRURES AT, i BRI AT B
S BN 10° CFURERIER

#*5 5 REWMEWMEIRELR (10° CFU/HEm)
Table 5 Collaborative calibration results of 5 laboratories
R F KD

BV ML PEIN R AE AR E PR A B 3. M HEES TT8 ¢ b E
SERTLVEH, 7537 CAH 3 d 825 CAEl 7d JaFE CODE: 1 130 200 170 190 240
A TR AT A AR T B E 1K 10° CRU/BBRESR CODE: 2 160 210 210 190 220

R PRI AR i DR AR e PR IS 25 R LR 4. CODE: 3 180 190 180 170 230
MEERATLLE H, -20 ‘CHRE 60 d B 4 “CHK 28 d J& CODE: 4 100 190 160 180 240
FF b 37 B A s IR TR E 1D 107 CRU/BER CODE: 5 110 240 220 170 250
R, HI-20 CHlRMERNKIHAREAE, Had jE 4k CODE: 6 130 220 200 170 240
RIS, RIN-20 CLRE 3 4EE 15 10° CFU/RER CODE: 7 190 200 190 150 240
1M 4 “C] LMER R AR5 A CODE: 8 150 210 180 1.60 240

FEASE PERTI Y, RIWE A MR IR AR HEY) BT AE CODE: 9 140 220 220 150 1.80

37 CAEI 3 d I, FESHAL 10° CFU/BERESR, Tk
Fig KBRS, FEMZFHERTERL 2~3 d,
I iR e MR SR o 2 7R IR 2 IR AN VKA B TUK
TR e P i — 2 i, 0 e B e e I et
VIRAE 37 CEmimattt N fae 2 AR 57
[

CODE: 10 160 210 200 170 230
ARSI % R A LR SR B AR HER o T R vk
PYRAERERATTT % WAESSIVERSR T, SRR
W BRE R B FRRIANRZE /N AR
PRAE A SIS, A7 EE S ST L L R 7%,
HURGE RARIHE 10° CFURERRELR, (HJZRE ) 2% 5
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KT ERERATITTE. AT RESR R Re iR A, (X
A AT LIRS VAR A S 973, HATFLIRAT B
3. T L BRERATIN, R IR AT A K T
Aiktols Hisfi e A RetREm 80 SIMESAT
SERUE T ELE L B B AE e = 5, A ERIERYY
FIRESFEURZE . DUE FE N AN TE B FTE 2 R R
e AT R,

2.6 B o M FITE R O B R AR R

TEAE T BE T AR S A, ARG A H AR Hh R 1
PRI, 45 R0 15 SHHRLLEAAG I B P

NRAIE B P SR A s B T2 IR N FHYE
AHWFFARYE GB 29921-2013 (£ 524 H FhrvE e b
HH IO B R B VR 20 AR =i VR B S B T
RS . @R AT IR W, AR MR bR
TP PT LA B4 Do stst HEGEE FH 1 22 Al o it il 3 I
PEIRBE AL F IRHPEXT IR, 2 2l RE R iR
BRI TR, RIS IORE T, FEmR R

3 ZHig

AHI SO PR PR AR HE 3 — . A
5 M DA RIS T & UL, WA OCEER,
O B K25 e (Jw'5 800006) . RV I
PESREE R AP T AN AT LR T st 6 b B i 5
PRSI0 R ], 38 AT DU - S0 = P R 7R R il
. PR, HERA. AR, RIS
AR RS, AT & R A
PRAEPDRAN ST, A DMK AS [F] H AN AN [ 25 5
BB, RIS E, A JE R TC IR A R I
PR AT ISR LA SCRE,  BE R URAN 1 IR E7ERIA I
PESR B FRAED) T 5 TH A2 o
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