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(1) LC %

EE © Acquity UPLC H-Class (Waters 1)
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BEIH : A) 0.1% FHREKEHK. B) 0.1% X5
A7 b= 1V

772 b 1 0 min: 5%B, 9 min: 95%B, 12
min: 95%B, 13 min: 5%B, 15 min: 5%B

Vit : 0.3 mL/min

HFAE: 15 L

(2) MS/MS %A+

4L Xevo TQ-S micro (Waters)

A A1k : ESI (+)

Acquisition : MRM &— F

Capillary voltage : 0.75 kV

Source temperature : 150 °C

Desolvation temperature : 600 °C

Cone gas flow : 50 L/hr

Desolvation gas flow : 1,000 L/hr
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05.27, 08, 09 D 4 KKk, Y pseudotuber-

culosisla, 1b, 2a, 2b, 2c, 3. 4a, 4b, 5a,

5b.6 O 11 @k, Y intermedia. Y. kristensenii,

Y rhodei ® 4 HEEB L O

Salmonella  Enteritidos Salmonella

Weltevreden @ 2 FEREDE 21 FEikZ H =,

Y aldopvae .

2. 5. 2 K=&

AF I NVTI2-80°C TRAE L TW e R A |
trypticase soy agar (TSA) (BD)IZH:FE L. %
H L7z Y enterocolitica & Y. pseudotubercu-

losis 13 A Zbriig = AWV ChEd L7,

2. 5. 3 DNA O#hiHy
B3 # Bk & trypticase soy broth (TSB)
(BD) 10 ml (Z#fE L., Yersinia (2 O\ TlE
25°CC. Salmonella 1% 37°CC 24 WRiHREHERT
# L7z, DNA OfitjixR A /WETITV, £7



F:#¢ 0.5 ml Z 10,000X g T 10 435z L.
Z OUIETLE I ZPREZERE K 0.5 ml ZHINL T
PRl S, 10,000X g T 10 4@ L Lz, b
HEETEOL 2O, JREZER 7K 0.5 ml
ZUNIN LU CRRFEE S, 100°C T 10 s L
72#. 10,000 X g T 10 srfiliml L, 20 Lg%
# DNA VR E L=,

2. 5. 4 9, ~—
(1) B Multiplex PCR

B L7- Multiplex PCR (2 DR )& s
T LT TA~—iF, SHEIZEREEDRE 118
L7z, VirF 308N Y enterocolitica % . ail
X9 E M Y enterocokitica % . inv 1% Y
pseudotuberculosis % . 75 5 ONZ 1rp2 135 M
Y enterocolitica ® 9 & American strains & Y
pseudotuberculosis DIMIER 1 & 3 OD— %R
HTE 5,

(2) Real-time Multiplex PCR

Real-time Multiplex PCR {2\ D EEHY B =
F LT T A~ =TI REREEDR 2 1TR L
Too BBERE & LT, alll invB X irp2 %
iz,

2. 5. 5 PCR X
(1) ik K Multiplex PCR

PCRH~A 7 a0 F o — 71284 DNA IRk %
5.0 wt, Taq GoTaq® DNA Polymerase set
(Promega) % 7.625 pt, 4 FEOZEAER T IZ%T
95 50 uM 77 A ~— (Forward & Reverse)
ENEN 0.5 pt,  BIO UltraPure™ Dis-

tiller Water(Life Technologies) % 8.375 pul il . .

5F 25 pl OO ZF L, T100™ Thermal
Cycler(Bio-rad) % H\\ T1T7->7-, PCR &I,
FOSIRE & ROSKR 22 2 T, T X TORERE
RFDE T & DRl A% L7z, PCR
DBIZFFEMIZONWTE, 1.5%7 Hr—R 5
N FIAT, Mupid® a (7 K232 %) C 50V,
40 SRR OEKIKEN 21T o 7o, TKEIHE T4,
FNETF LT avA RERTYHRE L, A
VREWR LI, £lo. RERFIFNHEETE
7ot% 1, i L7 DNA ## 8 L, kB PCR ik
TR TE DR A & KT,

1-5

(2) Real-time Muiltplex PCR

PCR DO~ A 7 v F 2 —712, BEEkE k) &
FhH LIS Rk 2 AV T 100 ng/ pb (ISR L
7285 DNA %% 2.0 pt. TB Green Premix
Ex Taqll (¥ 1734 A(BF), B4 % 10 pl,
10 uM 77 A ~— (Forward & Reverse) %
TIEN 0.8 ul T3 LOPRE K 6.4 pt 22,
20 W OISR E LTz, EtEay hr—k
L ClE, #5775 DNA O D IZIR#E B RIK 2.0 pe
Mz boz v, BEKELES LTE, &
AN—7Y — %=, Real-time PCR )&
(121X, MiniOpticon™ (Bio-rad) %/ L7-,
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E USRI ZZE 2 T, TN TOERER 3%
HC& DRBERFMARR LT,
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nfEER EE

GREHFEFOENEE)

fEFEHERE

FEBIFICONT, EH - ERMEEEETVLEL LS,

- HE CTHEAYT ARMMOHERE, KAHFICONWT, B - ENEEEZETS
CET, BREOHMEKICEIEDLTVEBEFEZIELLS,

"REGY. FRE -FAENTHLGYOREDAREEENICHERELEL &S,

-BRICEEFZHNDCEANTEHAE - BY T - REORFENDLZMG
E BERMICEEYVEZERALSVEMICOVLWTIIRICERMICHERLEL
& Do

4-48




- FRERETELYMEIZE DAL, BEEORMEETVELLD,
-EERKNMRE SN TUVSIEBEZICONTIE, EM - BEZFHFEELUNDIA
DL, BALLGLIRMFORE. REOHETEEZHET 5.

(S5 D LMEFTDIEHE & X5K)
REBHRICEEFZMNL LN TESHELEREBEDIREN. REFNVLEVGHE. EX
RICEEMEZERALOTVERZIBELEL £ 5,

- HECRETIE, KBHFICERFZMNG N EEAFFIETT .

- BHICHEEENBNEEZ ONDIABDOLEVER (BRIEERFE - BEMLE
KBFTOIL—F) FiE, REIYDER. REESRLTICKLLHHEEER. BER
AASOEFREZEEITO EHIT, AIRELGRY FEith o hiZOMBE~NDRIE
P, BREAEXICIEXFLELLS,

LR RS UPBEZOEREICHEZ AT OKEKOHEKE., N4 FoIBAD
YSAN—GETIE, REBUND AL Z2ERNGEEMEDEAICE
FEEFHLWVEL LS,

- [EEHOFEFHELTIE, BRBHEEH L -EEHROCADRNEBZELE
L&2o

(% A DEFfEH D 5R)
EE - BERHEERMVEAEGIHRET FAEREZED) IOV TOBLHEKREELEL &
Do

- BERREECEHEENEA LG SHETIL. AL—. BANTOIIZHZEDX
EHENET,

- BRERZRIIDLTHEEL. BRI LIBEEHITOTFELLS,

2 B CAERREECHEESNEALGIBEHEELTHEL. ADNBATELRLELS
IZTLEL &L,

- EEELSNCH . B (RERL) hASF, EAOKBHEOMRILXEKZHELE
L&,

(ROEHRE)

BOEEAEEREL. EHMICHERLELEL S,
g -BOFEAEZREL. TLEHICBZEHESHELVLESICLELL S,
- BOBEAZZED. IBFSHTLENEINZHRLFEL £,

(S ER D5 DR ARSLER)

BRAREECHEANDNIBHNSDBABFLAREZITVEL L5,
- EYHDEASNEADBEENKENWEEZEZ ONIBRREEOHEIL. 14
ZiE. MERBOFRES. RTFEDOKE. THMLRBRETL. BRABLXNEKZ
BYEL&LD,
2 B | -EHNAOTLNIREZICEAMZRELTVWSEAEL. EUICHERELEL £
Do
- EBEREREIN TS ECANFESATVEGE, EERELELIREFZER
LI=BFICIE, ROMNIEFBICTHRELFL LS,

4-49




(HER 7S SE)

BRREECHEOHAY OPERENMMORATRLGBHEREL. ERICHEES SF
DHREDMYFEL & S,

- 2ETOHEAYAO - BICHLTELICHEZELC D ENRBELBEIE. BEE
ERFEL ESOREEDAA I VI CIBRREEZELSLSICETELEL
&9,

(RHFOREBA)

HEDEHIZE.

EEVEOREGHEED. BHBEF~DAOHAYEEZITVEL LS.

F-. FRABRKPEAEDRKE. BREEEETVEL LS,

f2

-BEMICERALTVSRFIFIZONTY, EXBRFILEZEREL-EEA RS %
T, EEEZTEHMICHELTL £ 5,

- REX. BMREECHE - HEORET U 7HLBNEREL, BOY—
VoJFIZEY, ZREGERECERT S EARNE S +HICEELEL
& Do

(RHIF DI KEFDIIL)

HEDEHIZE.

FEMEEMARLEEEE, BREFECHEEFZHICRE L, BREEE®

REFEEEFEORISERELEL &5,

(FRRFIDEHE)

RABFIOERAENCREGHEED. BEICIIEEEBMELEL LS,

- REE - IREIEROREEEN B ORE - RFLITHOBHEE. FHT IZEHF
DEDIZDODNWTEHERIHERLTELIENEETT,

- BRBFZHEBRATRET S15E(E. BAZOREEFICRE L. EHGM. &
RAAZ. FREFICETIEHREERLEL £,

B - SRR ZER T H5EE. EBRTEHIXREELEEL. BRMR, &R
FIO5BREMEL T, EREBL L HBHOL, FBREF (D) ZEELE
L&ds

-BRELZRATSHEHE. RBRFFIFRAEENFS T HILITHY FITH. R
BEREEENMOLBVSBIC, REAEFNOREESHIRRFZTEYZTIZY.,
BERRIZRELEYTAESBIENTNES, EEBZHMELEL LS,

- 24 BEEEE CEERMTICNARERREICENDOBRETOHEICIE. &
BENHDECEHBETHEERZITO>HE., EMEAIZBELFEL LS,

(FKMER D EE)

HP. Bk, BEOKER~NOERABIEEEZHELFEL £S5,

- HFE. K. BEKEZADHEAYAIGELREETROEL £ 5,

- HE. FK. BEKERANDIABLED=0, BFICKLS2YEBEMLEREMRK. [F
ExIREFBLCEL &L Do

- BKEEORERFAKERE L OCIERBAD, ZXIRESEH S OEWMEAR L
kEBELFEL LD,

- HKBBDTAINA—IZDOVWTHEHMICHERLEL LS,
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(HFKDEHE)

HPKIZEVZEASNEGEOBEL. B (BERY) BREKITES-O. BELGEE

MBETT,
HFEKEHALTORBASRECIRL, BRESEHLBIRB~OT H
B OB | EREMLLELES,
AR THNERRN A SETHRALEL LS,
(BEEHOEE)

BEFED VIP OTBCEEARICET FER~ADT I L AAREE. BEEOREEEL LIS
BELEL&E D,

s AHFIFDOEE

(TN - B - BHEDTHER)
BMPERFOZTANBRUMMES ITEIIC. SANLPBEOEREOFE,. MARG -HEL. %
TEG - BELOEAMEERLELL S,
EEEXRLELSER. HERPEAEICHSEL. BEEHEEZTOREERELEL & S,

fiz

- BHE T THELBREOZITANBEOHERICE. BDTHEPSAL - A%z
BRELELLS,

-BEENRRINLEEIE. EYMEAORREMS L ZEEIC, BEETEOHEER
BICHEL., BEEEXECHAEEIZBETOREEZRELEL LS,

- HEN—HLLGVMESE, TOREZHEZELEL LS,

-MABELIMEML TV SEEIHFCERICHRL. BELERBIIL— DS
BERENBNAATOELNITSEEZILLEL LS,

- It 2 —THREBEIN-EBMOEET. Y LEEERBITKELEL &£
Do

- BMEIXERNZHIE L OEBEOCTLEDTEHOERIZEY . RELGHLOINE
HERAFNTVELNEHMICERLEL &£ S,

(AT 5 LIEXDER)
BHMOBRHBFOMARDIEATS LEEFEBRLEL LS.

fiz

-
B

- BMPRBFOMAEXRIL. BRHEHLESBGCEREEZONET,

- RFLRECREHY FTIH, RREPERRALZ Y IDIAIKP, AIRELGEHET
DHAFSFICEDERETVEL LD,

- BADHREIFICEMENMRASNSGESE. WA SFICKIOERETVEL L
Do

(GHECECREEXDER)
RBPHEBEEFOREFOEXREERLEL LS,

fiz

-
B

- SRR OHIEBOREERT. BRBELRSECEREEIONFET.
-HEXEERTOHREERC. FXBROIX., AIRGHEETON A SFIZLDSE
METVEL &S,

(REFOEM OB OIBHATERITHDBIRADRIE)
REFOEBMOHEOHKOEN,. ERNLGRAFRITADOKR - RHELNRDHONIIEE
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(. BREFAECHERTEICRS L. ERETECHERTELTONNERELEL &
s

- REPOEBMOMEBOREN—HBLAEVMGSE, TOREZHELEL £,
f2 | - BMORSR. HEOREHEMNEML TV ISETHITESICHEREL. SNEH
LRMENPNAATH G, BEEICHEZELEL L.

(B EADXE)
BE&ELN L., REEOBFE FITIBMN) [COVTOERLH - 1-HE. BREFTECHER
FEICHRE L., BREEFECHEBEEAEFTOMGERELEL LD

- BARRDORERRAICDONT, ZHLEFHEAN DK KSICHERLEL LS,
fi2 | -EICIRMENEML TORBEXERICHEZE L., SEH SERER BRI RIAA
TWELDTEEZILWLVEL LS,

(R RS AH] - AR TFE DM
BEEICEEZARONGEEOMICHKE - EifxeFEE, #TL I CITHRETEDLSICILT
BEFEL&LD,

- FRE - RMESR N TERNGERFRITAZFORROBBARO oni=i5E
(X, WEDMBKRZR =, ERERATHERELXALEL LD,

- BEEASTEDNBETH, REORRENESERTEDLIIC. TOFIE-
FEEEDTEEFEL LD,

f2 &

2. FAIREGHEEATORENEENHAE

GEMICERT B ENEENDIELDOND, 1. ITEIFHEBICH L TEBAEIREN SISO
AR R2DOx%,

s AHER (KEXEH)
(EXEDFREIER)
FEERA - BHADREEFORAEZEELEL £ 5,

- EXRBDOMRA - BHRANDHAY PFREZ ) 7ILE A4 LTORE, LK
f2 & BOEOHIZ, A—FF—0Oh—FX—[CHIEL-ABEB AT LEDEAZ
BELFELE S,

nfEEREIE
(ROMEIEFDHRE)
BE (BEEM) BERNTORETZRAOBABLORO, EADOHEESFEHRFLELL I,

BT (BERM) BROBMAANT., BISEERNHAY LTWEY, XA
f2 = AR=—ZAADEEHRDIBAY ZHLET 5=, BAHELLG DL S GERTIE,
ROBEFOMRERFLEL &5,

BERNASDERE)
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HASHFICIYEE (BERE) BREENNOERERFLELEL S,

m M ASHICLHEE (BEREE) HBROBEBRANEZEHRTHZ L&, HEHE
: DEIFTED LRI, BEOBOERIERTY.,
(FREER 7R EE1R)

ZRAEOKEOCH A SFICLVEMAICRER FRATFOEBMOERFOMRGHLER. &
REBFETVLELEL S,

cADEEELTUWVREWI ENEL ., THEANBRELHEBENSVEMREREL.
WASEDHRE. BREREFEEFITVELLS,

- ZREEARESNTULWSIREDOKRETLERT., EHMAKEIRERICHEAAHS
FL &S,

3. KREA R MRFICHET R

RKFBEARY bFICIE, 7—2 Y V7%, NEBOBRIGEFTRESN-EARNMIAENE
ENRHBH=H, BERA S VI FTHLRELGHE,

(BEFRAR)
THRESHOLEENHAY T HEE (BERM) ERTHEH. BEKRICXL>TERMICH
EMEZEAT D LELEZZAONFTOTHREITVEL &£ 5,

@ -EBE (BERY) ERTE. TRESHROADOHAYNSH D=6, EEHICK
i CoTERMICAEMEZRAT S EBEZAONTT,
(BEEDRER)

BEFEEICIE, EA0HFRE. BRLEEFEMIWLESICLELL S,
Fl=. BILITH—ERDYSEN—PFRY O N—ETORABLEMNEKELHETT,

FBET IV LOESOHGRN. BRFICEMNBASND LARMELEE
TEFEEA,

" BAEORAYIERZ v IMRMT S SERADFERMEFL, Iy FEShi=Y
f2 EXOHEETGE, BYZEASNITKOHAISZEREFLEL &L S,

- BERICRL>TOEMEAZFHY 51=0OICF, ARELARY L TH—E
AIFEFEHIENEFELLTL &S,

- AEFEADEYEAZHLT 502, HETDHEEORHEKEZITVEL &S,

(BERN A S DERE)
BELVERE. BRICANGHREH T 2T Y THRAORRBER. 43 81\—FI2F, hASHIC
FRERERFHLFEL &£ 5,

 AREZHOSEHNSHEAY T IRBIEEDERESOY S ANN—FFH A
2 iR SEICKYERT B LE, MMEHBENRFTEEEHIC, BEEOROHES
IZEHATY,
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(BEEDAIL - BERAH D)
HEAIZE. FYEZOHEBENMRESNIGEEL/HYFT ., REDEICE, ABEFICHT
ENTEEDRYEAREKENDLETY,

(#RoE M )
s KRB A RN FEICE, BRI TOFREEDORAICEIELEL LD,

- HEREREDHEIY FTERELTEEEL LS,
2 B | - EBAFRELERNICIOABECIK, BYLAHFATERTEEOALEL
&9,

(BERHEE & DEHEARTE)
- RBRRGARY FEEICIE, < OBFRBEL OEEZFICL. MELFEROXFLEICEOHEL £
Jo

s KIRIEA A2 MFFICIE, BREER - BRERSE - REFF. £ < OMENEE
f2 [CEELZET,
- FHEREROEBRAFZHEEL. FROAR LBEVLGHTICEDFTEL &5,
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ARG AT SE R A D (R dh O EfERAEENT 7R H )
NBUB 22 B S S 268 2 8 1T D B dn Bl O HEE D 725D D BFSE |
5y A2 OBE R o EF (FTAEE)

B ERLEMLEEMFEICIT 2 AE (LK - RE) JEH o
BYOBRETFIEDORS L ELEL

Wrgeor s Ml 3 (ENZEE S R an i ENFFERT)
WrgEm #E Mo &R (ESLERS R SR AENTERT)
Wt WE (52 Ol iR 2mr5erT)
W A RE Tie Ol 2urseeT)
wroet 08 7 =R Ul iR 2pr5em)

WERER

TR NG R R R A L7235 E O NK (MK - JREE) 3B O B O i )7 15 % B
F UNFHELT 27200 REFEITAHY VREIE I — A — N REIK BERRBICOWT, LC-MS/MS
FIIMSHAETX Y P EAVDOITEERG Lo, MEREOET L E LT, filkO b M & A
TRE MW=, flix OBREOR ., LC-MS/MS 12Xk 5 NMEREH PO ALY o R EHK 47 fi, H—
A— NSRBI 17 AR T 2 0MEEMEE L, RPAHY VRBIEOMBGHMAF » b & MikE
~NHATES X OBt Lz, £72, BERO I HEeFHE, B L0 3 OKERAEMAS v M
ANLIRFABHZ O HFEHA N FRETH D28, NARFOAMZ 7 bl Mo 4 T COERED
A AR THD Z EEH LN LT,

A. WRAH SN, BHE =EHeR%, s -Ewic
£ 0T T O S IR NIRRT LT A Ko THEGIRITEN R D Z Lind | aESE
TR JERT (D) (RS oBtRisR (S8 D T RAZ U — = 7 TR ORUE & K
L OERE A O T R TRIE O 7= 5 D It L 7-#% GC-MS,LC-MS/MS %2 X 2 R KW B Fe e
HPREBONME (G - 7% RBoRE LR PROOIEEZMSEDE, B IR LS Rk
HICATD DL RMETH S, L., Atk RIREYRETFIECRE LEELT L &R
DEMOKRE HFEIT S EERsh o3, SETHD, HIOFEAKY >R B 8 il & AU
F AT STV, ¥ 1 fIZ-5\T HPLC KT LC-MS/MS % Hv 7z
EM R AR ORI, L0 RsEsof RIS OV TG Lz, SRISFEEIEE Y £<
EARBRUAEECTHS, £, BEOSHE ORI RREL D — A= PREEO LC-
e I L C RSB T & B kA 5 458 2348 MS/MS 1T & 2 ik ot W ONT te @ iES% %
51




WTOAEY o R EEE VELEREOSITEE R
L7,

B. #FFEFE
() MBREFEROERE

AREY RERIT. THEY ABEKRE AR
FA-1. FA-2, FA-3 (\\3°4u % FUJIFILM Wako #¢)
WZEENDE 56 i a st e Lic, 1—~"A—
b REE IR RREZ: 17 FRICOWTRET LT,
HEBIT, vF (As), #n (Pb, Hfkgh & L0O).
Hh (Zn, HE(LEESRE L), Afliz v (Crf,
Ja LAY AL LT) O4RETONTREL
77

(2) NfERFE
ML= AE - ASA ARASHEDBWET H e b
A A (BRI, S 12081445, 450 mL [1 /3
v 7)) % EISLEESE S &S AL AT OAFSE i BR
FEEZIT, R ERBEHEETHA LT,
B, RBIEI DN 7% 4°C TR 1T DHBRE L
7ot #50mL 972 10 KOASA TIOUZHTEL, 5
K& 4°C T, &V 5 K%-20°C THRE L7z, fEH
BRI, WEEOONLMNEREE LV | 40°C
DRI THNE L TH 6 FEERICH W=,
—J7, JRIX, 1JIST3214:2011 1X 5 Z 5 Hi&EH
AT =T /V] \CEEHEOMAL & 1) OANTIRZH
UM LT,

(3) LC-MS/MS #:# %A
LC &t
FE & Acquity UPLC H-Class (Waters 12),
717 I Acquity UPLC BEH C18 (1.7 um),
2.1 x 100 mm (Waters 1),
IRJE: 40 °C,

BEH: A)0.1% FEOKIAIK, B)0.1% FELEAT
7 b=k UILVEHK,
7' Z Y k2 0min: 5%B, 9 min: 95%B,
12 min: 95%B, 13 min: 5%B, 15 min: 5%B.
Jiti#: 0.3 mL/min,
VA 1.5 uL,
MS/MS 1
45 Xevo TQ-S micro (Waters),
A A Ak ESI (+),
Acquisition: MRM & — K|
Capillary voltage: 0.75 kV,
Source temperature: 150 °C,
Desolvation temperature: 600 °C,
Cone gas flow: 50 L/hr,
Desolvation gas flow: 1,000 L/hr,
Cone voltage (CV) and Collision energy (CE):
Quanpedia (Waters 1) (2 & & O S, X i
IntelliStart (Waters 1) Chcii{b L 72 SefF 2 5 H,
TV I =Y —A T ROEREA A D miz 17F
2,31 L7,

(4) LC-MS/MS 534t D 7= > O RITALEA

MR S AN TIREBHT, A ERTIZ 40 °C
DRI T 10 IR L T2 e, i Xk
ANTIR250uL #~A 7 aF2—712 L0 25
DAL —)v (500 uL) ZMR T A NT v 7 A
X —C 20 ORI L7214, MR (4°C) T 10
Sy RIERE L=, 12,000 xg, 4°C T 10 53 [ L5y fe
L., hEO—#Ezazxex 7402 —H (F
NTAT AT TR A L TR LA
1R % 3 UBHATR & L C LC-MS/MS AT fit L7z,

(5) fRAEF > B
NEFREF R O AR ) VR BRI IR, T
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U REHEREE Y ) (BEREY) 2, &
R, Ny 772 OF (KRE) &
v b (5 SPK-As(D)), [Ny 77 A b dat >
k1 (R3C: SPK-Pb), [Ny 77 Z b #ign) (Y
(Ry 7T 2 6ffir v i) (B
77

X : WAK-Zn) .
WAK-Cr®") (W73 b RS 3 S B L2 F 9T
i LAY N

C. HF5EHER

(1) HHEY o RESEDGHT

M - R NGB O A D > R %
T 2 72D OREEIIMEEEMRSI L2 b D
Z Mz, LC-MS/MS Zp#frifild LC Sefth & —HiZ
B L7, REIZBIT DATLEITK 25 7.
MS/MS ZHRERNIZEA L BB 7- 0 155 Th -T2,
VAAEHEIR D /3TN T 56 il 47 sy
DR ATRE T > 7,

~ b U v 7 AP ERGEE LTtk IRINENNERER
ATV~ MU v 7 ZAEHERRI RS 5 BIUCR &
B L7z (4, mikstelE, EIEA 50 ng/mL ¥
MUTEEN S 47 pleorkt, BEUNERIT 442 -
163.0%CTdH 0 | FZHL 10 ng/mL I L 72508
Dl 44 por . [EIEIL 45.6 - 155.7% T -
7o NLIRFREHE, BIES 50 ng/mL #IN L 72308
D 46 FRAT R [BIERIE 55.6-110.4% TH Y |
FEERAS 10 ng/mL USAN L7250 51% 43 5oy
. IR 322 -1134% ThHh o7z, v~ hU w2

LC-

AHRO HEEEBNRREWEERDH Y £/2, 7
FRRER O IR O BN =AM T 7~ D 7] 23 5-
O HTe,

(2) H— 3 A — FREEDOGHT
75 KON LC-MS/MS oM st id, gD %
BIRO YO L FEREE Uiz, WEBRERERIR OIS

5-3

BT, JRD 17 o THRIEEETH T,

v MYy 7 AR RAERREE LTt IINEIGERER
ATV~ MY v 7 ZAEHERIRIZ KT 5 BEUR &
BH U7z (£ 5), MilatkeHE, R3S 50 ng/mL i’
MUTZRAER S 16 pRoy it [|IERIT 37.9 —
150.5%CTdH v, EIL 10 ng/mL 0L 722

HlE 16 Aoy, [EINERIE 37.7 - 185.8% Tl >
Tzo NLPRFEHE, B34 50 ng/mL AN L 72308
225 17 AR BT 11.8-118.0%TH Y |
IR 10 ng/mL FN L 7Z30ER N 51 17 ok
Ly BIRRT 0.6 — 119.1% Th o7, ~ R w7
AHEO AFEEBPRKE VEERH Y | E72, £
FFREE O3 VN R IE O [ R AME R 9~ 2 i 17 2378
oI,

(3) HHEY v REKOBEMET Y NMTX Dy
Hr
Bk kA7 ) —= 7L LT, il

D GRHF v b THEY RRERHF v b
(B L) M CTE 200G 0, Bafliz, K
pnld, REITHIEY Zxt5 & LI T, 20 f#
DAY RBEROBMBEERHATZ SN TND
ANTIRIZ, HEEE 1 ppm & STV 5D
dimethoate X% dichlorvos Z ¥ LD~ ==
T BELTZE A, RBRE T T B L
ToRIED EENIT-E D LA EZE L (M2 A
RIERIC, M HEE 10 ppm @D acephate & 100
ppm @ methamidophos (DWW THERR L7= & 2 A,
acephate |[ZENENRNL L EA LI L AR
T&722 (K2 C). methamidophos |Z 2 L%
B CTE o7 (X2 D),
W T EEVEHZ dichlorvos % 10 ug/mL & 72 %
XML bDEGRE LIZBIEIC OV TR
AE L7z (K3), BiALERZR Lo sk, f OO

&B),



OyBlEfE D BB ZAREE LIS AIE, BRIERTPIC
e Lo 72O A Th o 7o, MEEEHT 2 5
BOKEMZTHIR LI b 0%, BRI
LR o7 b DDORBIZHAHTBEL 2222 T2
e OB AR Th -7z (¥ 3_A~C), LC-MS/MS
AREHEID 2 5B A X ) — )L EIRINL TR L,
4°C T 10 ki, =050 HEL (12,000xg, 4 °C,
1047). RiEE7 42— (045um) L72b
DOREE LIcE A, TEOWENPHAD LIzb D
O, FEITEBCTHEAEYET LI L AHRTE
7= (K3 D), MHIEEN dichlorvos & Al U 1 ppm
@ dimethoate, M T* 10 ppm @ acephate (22T
%, LC-MS/MS HEEIChiLiL 2 JEsriE L7z g
NEEAEZRE L, RESXy MR EAFRETH D
ZEEMER L (X3 E~F),

(4) & FEOoHrRE

M mg/L b FEMERE (BT 1 v LFOLHMEE
(BR)) | ZAFHES R OINEEE & LT,

Ry 7T A MMHBEO T 1 b 32— VRO ERIE
L b FIEAERR(0.01, 0.1, 1 ppm) ZRE L7z & 2
A, R L g U O R B AT e R R 3G BT
(1% 4-A,B,C).

AKFw b FEMREFETIE, oo
RETANY—IIRESHETEAIELN, 20
BT 4 N —ICEIBED Y VB A R
L EfERICRE B 25, NTIREEHTY
VA A LBl D, RO R ko
—VOERITHEN, EREWE LT 4NV —D
Ve EIECA BN Lz, ANTIRO e #ZFRNaE (1
ppm) 1L 1 ppm FHY O EFH %2 2 L7225, Blank 308}
% 0.05~0.1ppm FHY D EFHEZE L7- (X 4 D,BE),
IR EE I COEHEMITRS 72 D K D 7203, A AT
HE & Wl L7z,

5-4

MEeEEHT, ROFECTII e FE 7 L F =)
HEEE YD LTLEWERERETH - 727D, Bl
7KC 10 {5 A% 120053 BfE (3000 rpm, 10 43fA]) L.
FyEZ MK Blank #0EFE L7=, LvL., b Rt
T4 NVH—OHEEE D IIME ST, BERTIX
NEECTH -7, BESPrLFERR. 2 FEROAZ
— VIR RRET LTes, A X — k) 7 40
A —MNEE L TLEW, R &Lz,

Plkko, Iy r7 2~ OF (KRE) &
M OIZATREBHZ W T TR TdH 5 28,
MARFBHZ DWW TIEIE AR AT &)k L7z,

(5) SRDIIHTARES

Hifgn GRUERRIR) ZERMER R OWINEREE L L
Teo Ny 7T AMIBOT B b 32— )UIZREWERE
L& 2 A, AR | ppm EYERIKR (Pb & L
THI0.75ppm) (T OWTIXEAFRfERN S b

(X 5-A),

NLIREEHZ DWT, A Sh BRI O N TR %2
RALEET Blank it LTHIEL7ZE Z A, 0ppm
YT 2R E 2L (K5-B), —J7, Mg
BHZ DWW T RALE CORENNETH - 7,

ARAKIZ 25 @A X/ — VBRI LT D%

BrE LR, 0ppm ERBROEEZRE LT (X 5-
C) o AN TR K OV i s e o g AL $0 M6 iR n 5kt
(Blank 38} K OUINEEL (1 ppm) (2 2 ffF & A
5 —=EIRINL., E@Ly % B2 e L,
AN LIREENTIE, Blank, IRANGURLO AFHIZ D H
TRIFRERTH -7 (X 5-D,E) ., MiksE T
I% Blank, WRIEREIED 5 E 0 ppm FHY OEGH &
YR TTERd o7 (K5-F G,

Ry 7T A FOBEMIE, ANTREEHZ DWW TR
ARETEAN, MIEEREHT DU TIEAR AT & il L 7=,



(6) HEEADSHTIRET

A dgn (GRIERrRR) 2 A L O 3E
ELTe, Ny 7T A MEBOFIREIHE - TH
TEZATV, HEAbESN 1 ppm AREEHR (Zn & LT
048 ppm) ZMELIZE Z A, BARERNES
iz (Ke6-A) .

N LIRFEBHZ DWW T, AL SR BRI & O
mEE (1 ppm) ZRALETHIELZEZ A, B
IRRfER P E o (M6-B,C) » —J, Mk
BHIARLHL COBIERKEE TH v T X Aeh
-7,

N PR e OMILR D YA b aR $n S RN K& OV INEA
B (Ippm) &, 2fF&EA X/ — V&L, &=
DB BiEA BB S L TRIEZFT o 7228, A
TR, Mg &b, ARG & AR
BtORICBIROZAEN T, BHIARHE &k L
7. (X 6-D~G) ,

UbEXY, ANTIR (B2 L) (230 AT
RE &Il L7z,

(7) N7 v 5D HrE

7 v LT U 0 LR KONGRSR & L
Tzo 7Ny 7T A MIBOFIRFIHE > THIEZ
1TV, 7 a A U 7 A 1 ppm EEHEIRHR (Cr &
LTO027ppm) ZHIELTZE Z A, BAFRHER
NELNZ (K 7-A)

NLIRFEBHT DWT, BRI L O InEUER (1
ppm) Z{EHRILCTHIEE L7=n, B Lo Tz
(B4 7-B,C) o ALK, ek, 2 5 A
Z ) —VEBML, mUBE% BiEasel e L
THEZIT> DA TH -7 (X 7-
D~G) , ARMELD N TR K2CrO4 #nater (1
ppm) %, KT 3 AR L THHHEIE 2R A
=, FEE Lol (K7-H) .

55

Pl A7 g 22 HoWTIEA TR, Mg
BHEHH BNy 7T A Mk AR &f
Wr 7=,

D. &%

(1) LC-MSMS (T & DAY R O —
A — FREED ST

R LD ANERED B2 < O3 & W T
REL 7R o 7oy, ROV EIE L H o7z, [HIX
FENETLERRERE LT, 77 2 S mEf 2
YR T SORFEFHEAEA O AR R B 2 Hh
%o MHER 4 2% OBIIAETEEESCBEEREIC X
DEANZERRE S, Flofih 7T 7 A BN
L7z b DIC Lo Tk, M- &b K&
SEB L, MiizhaR, BRI R L KITT AlEe
PEA R, ARBFSE TR 7 MR EEH X TR 0 42 1fi
WA T oL THY . BMEIGIERIT 1 B, 1
BETOT =2 DB ThHDH, H%. RO D
LEFREHZ DU T b W EI G ER & FE it LT —
&AL, BB U CHIEOSR B 2 ey
%

2) AWY RBREOMHHRHEF v MK D0
Hr

AF oy N THRHERE 1ppm ERFES TV D =
FIZOWTE, MHEECRE & QR S R H AT RE
EEZOND, T2I2 L, AFy FTRIHEEZD
RSN TWRWAE Y 5RO R RS Ol
MIRETH D, Flo, KLV @BEORH 2 AT HE
LD 89, A E IR EATIEOR BB



VELEZDBND,

(3) KEBREM Ny 7T ANMILDEERDS
Hr

== S AN K NN || (/=N R % i | N A QA
> 7T A N IWTERE G2 G Lz, ANTR
REHZOW TR e, fa. WA ATRETH -
ey ANz v NI Th Tz, o, b
MM TIE, 4T X TR TH -7,

71 MZOWTIE, A7 v Az B L THE
W E 7o X AREE R CRIEEIC =l A S v b
RIBEMEDS R\, ARBFZE TN 7 v AR S
7T A Rt LIin, w7 v ANy 2T
A MIOWTHRATD2LEND D,

BT 2Ny 7T A ML > T, FIEOEME S
OVRBEMMPESE N B2 5 720 BEFIEOfMERRIX+
AT HIMENR D D, Fiz, BAKTOIRFWED
WEEZTHZ ENEREEINTEY . AMEFEHT
WV UBRA AT =T A A A LA
FUERIZLD, BRCK I BEHEENLTH
%, MKERE~D/ 8y 7 7 2 S O L EEE T b
D03, REEHI RN L% K+ 25 2 & T
KU EIRE R N O EBLATREMEA H D, IR T,
R L[ERE. Sy 7T A b & ICP-MS %0 &k T
DHHEEMAEDELZENEETHD &b
EZHiLD,

E. #&#

LC-MSMS (12 LD AE (g - JR%) ko
Y CRBER O — N2 — N RBIEDSHT
R LT, 34 50 ng/mL FRINOD Mg 50k >
DITAHE Y REBIK 47 By, W— A — N RE
W16 oy &, B 50 ng/mL WO A TIRAE

5-6

MOITERRY L REIE 46 Aoy, I—/3A— bR
JRIE 17 Jioy & Mt © & DTk A L L7z,

THHEY o RBEEMEE > b O NEE~D
WHA S 2R Lic, NLREBHIRM O~ ==
TOAOEY | MEEEHT LC-MS/MS 34T H O RifAL
HIZEY, MR 1 ppm £721% 10 ppm & S
TWD AR R EIEAE BRI T 5 AaTREMED &
WZ ERH LM LT,

KEMER ANy 7T A MEREY FOIBH b
F. 8h, HEA. A7 v A OV T AKEE~D
W AR 2R Lo, ATIREEHZOWTIE, &
=N N
TR TH o7z, £72, b FREIMTIX, 45

HEN L ATRE T o 7225, Ay v A

TRTCTRy I TAMZEABEIEFEARTTH-
776

F. WrZERR

amoCgER (1 14F)

1 HREE, (LFEE, MY BEL RE
Tha, MEEE. ML Bh7axd oo
LC-MS/MS | & % i « 5% NRGUE R O A1 Y
VRBED —FONEORR,. AARMEEES
F5, FIRIH (2020 453 H 26 HAZEE).

SN

1.

2. FoREER QM)

I HAERE, M, LS. 7 o Ro
728 O NAFREHIIK - JRE) T OAHE Y R
DEBFMEMRT. BAEFZLF 2T M) —F
A T A B S B EZH S FHFODO
L¥aF M) —H A A7+ —F A (HRN)
201949 H 14 H.

2. MO, WFRE, R, RETE,



(B, Mg, A5 7 v xR 7= O AL
W IREEYF DA R A — R EIRO S HT AR
AARMEAESS B 115 HRRfEra i
A (HA) 2019410 A 4 H.

3. MO &R, IIFEE, FEL, RETR, M
B2, Mallis. A dhT a7 oo AR
- REYHOFERE Y o REIROGHTIERE. 2E
AL EEAN S ULE) 2019412 A 4 H.

G. FHMEEOHRE « ZEIRD
L

57



EMEAEH. BRATREFOREFOME - RE

v
—RAD )=z (EEFICL 2 BMEEOKGD
v v
B REE =N A= FRRE,
— ~. LR, EEE.
RABEME
GC-FPD LC-MS/MS '
v v LC-MS/MS,
EREIhFR) O REEDRE ICP-MS etc.

M 1. &7 v FEEYIRAFRAERORRN SR E R T o —F v — FE,
ICP-MS % Inductively Coupled Plasma-Mass Spectrometry @ i,

1. NTIRODOFRL

R & 25.0 g
X (Al VRN 9.0 g
D ABRKE T FY A (JEK) 2.5 g
b7 2= A 3.0 g
DA IKFEH Y T L 2.5 g
J LT F = 2.0 g
ffifE T ~ U v A (JEK) 1.5 g
7R K 1.0 L
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2. I ST A R 47 D MS/MS 43 #5148

E A A EMEA A v
Precursor Product Precursor Product
CVa (V) CE® (V) CVa (V) CE® (V)
(m/z) (m/z) (m/z) (m/z)
methamidophos 141.9 939 30 12 1419 124.8 30 14
acephate 183.9 142.8 20 10 183.9 94.6 20 25
omethoate 214.0 182.8 25 10 214.0 124.8 25 22
monocrotophos 224.1 127.1 30 15 224.1 109.0 30 10
vamidothion 288.0 146.0 25 10 288.0 118.0 25 25
dimethoate 230.0 198.8 20 10 230.0 1248 20 22
dichlorvos 221.0 109.0 23 22 221.0 79.0 23 34
fosthiazate 284.0 104.0 19 22 284.0 228.0 19 10
fensulfothion 309.0 157.1 36 25 309.0 173.1 36 22
methidathion 303.0 849 30 20 303.0 144.8 30 10
azinphos-methyl 318.1 132.0 8 20 318.1 160.1 8 8
phosmet 318.0 160.0 28 22 318.0 77.0 28 46
fenamiphos 304.1 217.1 27 24 304.1 202.1 27 36
dimethylvinphos (7) 331.0 127.1 30 19 331.0 170.1 30 47
dimethylvinphos (g) 331.0 127.1 30 19 331.0 170.1 30 47
pyridaphenthion 341.0 189.0 31 22 341.0 92.0 31 34
etoprophos 243.0 131.0 18 20 243.0 97.0 18 31
malathion 331.0 126.9 30 12 331.0 98.9 30 25
iprobenfos 289.0 91.0 9 20 289.0 205.0 9 10
azinphos-ethyl 346.0 77.1 16 36 346.0 132.0 16 16
edifenphos 311.0 109.0 23 32 311.0 111.0 23 26
chlorfenvinphos (o) 3589 155.0 28 12 3589 99.0 28 30
chlorfenvinphos (B) 3589 155.0 28 12 3589 99.0 28 30
quinalphos 299.0 162.9 15 24 299.0 96.9 15 30
pyraclofos 361.1 111.1 30 85 361.1 138.1 30 55
fenthion 279.0 168.9 25 18 279.0 104.9 25 25
phenthoate 321.0 79.1 9 40 321.0 135.0 9 20
etrimfos 293.1 125.0 29 26 293.1 265.1 29 16
pirimiphos-methyl 306.1 107.9 30 30 306.1 67.1 30 40
coumaphos 363.0 307.0 32 16 363.0 289.0 32 24
diazinon 305.1 169.0 20 22 305.1 96.9 20 35
cadusafos 271.1 159.0 16 16 271.1 131.0 16 22
cyanofenphos 304.0 276.0 34 12 304.0 157.0 34 22
tolclofos-methyl 300.9 1249 30 16 300.9 2689 30 16
phosalone 3679 181.9 12 14 367.9 110.9 12 42
phorate 261.0 75.1 15 12 261.0 97.1 15 25
chlorpyrifos-methyl 321.8 125.0 34 20 321.8 2899 34 16
isoxathion 314.1 1049 31 14 314.1 96.9 31 35
butamifos 333.1 180.0 2 10 333.1 95.9 2 34
EPN¢ 324.0 157.0 22 25 324.0 296.0 22 14
isofenphos 346.1 245.1 16 12 346.1 217.0 16 22
profenofos 3729 302.6 30 20 3729 1279 30 40
terbufos 289.0 103.0 18 8 289.0 572 18 22
chlorpyrifos 350.1 97.0 25 33 350.1 1979 25 19
ethion 385.0 199.0 30 10 385.0 1429 30 25
sulprofos 323.1 219.0 10 14 323.1 247.0 10 10
prothiofos 345.1 2409 2 18 345.1 268.9 2 10

a: Cone Voltage,

b: Collision Energy,

c: O-ethyl O-4-nitrophenyl phenylphosphonothioate ¢4
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3. S Te T — 3N A — N RS 17 FDO MS/MS T 544

EA A EMEA A
Precursor Product Precursor Product
CVI(V) | CEb(V) CVi(V) | CEP(V)
(m/z) (m/z) (m/z2) (m/z)
oxamyl 237.0 72.0 15 10
methomyl 162.9 88.0 15 10
pirimicarb 239.1 72.0 25 20
metolcarb (MTMC) 166.1 108.9 24 10
thiodicarb 355.1 88.1 17 16
propoxur 210.1 1109 15 12
bendiocarb 224.1 109.0 15 15
xylylcarb (MPMC) 180.1 123.0 22 10
carbaryl 202.0 145.0 30 10
macbal (XMC) 180.1 123.0 22 10
ethiofencarb 226.1 107.0 10 15
isoprocarb (MIPC) 194.1 95.1 25 15
fenobucarb (BPMC) 208.0 949 25 15
alanycarb 400.1 238.1 5 14
benfuacarb 411.1 195.0 5 23
furathiocarb 383.2 1949 20 15
carbosulfan 381.0 118.0 40 22

a: Cone Voltage,

b: Collision Energy.
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A\
Al

# 4. MEEE N TIREE O~ R U > 7 280530 OV ERINEGERER (2 36 1 2 [EIN =R

My 7 2R (V) I (%)°
JiiRiZ3 AR i % A TR
Day 1 Day 2 Day 1 Day 2 50¢ 10¢ 50¢ 10¢
methamidophos 1304 119.7 132.0 95.7 112.4 101.8 102.7 99.4
acephate 44.1 353 105.8 834 87.9 N.D. 105.4 107.0
omethoate 116.0 138.8 102.3 100.2 136.4 126.0 110.0 111.2
monocrotophos 136.6 171.1 109.2 121.7 142.0 133.0 109.1 111.9
vamidothion 1258 143.9 107.6 111.1 132.6 123.9 1104 112.4
dimethoate 114.7 150.2 124.4 130.2 1253 112.4 109.8 113.4
dichlorvos 119.5 146.9 121.7 138.6 101.7 87.9 102.2 103.1
fosthiazate 126.8 137.2 137.9 1354 104.5 99.4 108.7 108.3
fensulfothion 1252 104.6 126.2 114.1 107.2 98.3 107.0 101.6
methidathion 102.4 105.3 1243 105.4 91.9 80.5 109.5 99.4
azinphos-methyl 94.2 109.8 99.2 99.2 77.8 495 101.2 70.9
phosmet 95.5 65.9 50.6 9.5 442 45.6 N.D. N.D.
fenamiphos 116.8 124.1 113.5 122.7 108.6 103.6 103.3 101.3
dimethylvinphos (7) 110.8 107.0 120.5 114.0 83.8 79.9 95.0 90.8
dimethylvinphos (g) 1232 105.9 133.1 110.9 839 78.1 94.0 88.0
pyridaphenthion 104.2 113.1 111.8 118.0 86.7 85.1 97.6 91.3
etoprophos 148.0 155.5 161.7 169.7 116.9 106.0 106.8 108.8
malathion 106.2 108.6 119.0 107.6 88.0 88.6 96.6 92.7
iprobenfos 1174 1454 138.5 149.4 104.2 94.7 100.5 98.8
azinphos-ethyl 78.8 108.4 100.3 102.6 85.0 77.1 100.4 845
edifenphos 113.2 121.7 1247 1253 89.0 84.8 88.4 86.9
chlorfenvinphos (o) 118.4 119.7 128.3 124.8 875 835 849 78.5
chlorfenvinphos (B) 113.3 120.9 1289 124.9 83.7 78.9 759 69.3
quinalphos 110.5 772 1243 131.0 163.0 155.7 84.4 90.8
pyraclofos 133.4 138.4 126.4 125.6 86.1 853 74.6 66.3
fenthion 107.2 119.0 155.8 137.3 829 68.1 77.8 76.2
phenthoate 1144 106.1 126.0 110.5 89.4 79.2 835 85.0
etrimfos 121.2 129.0 137.1 139.6 99.3 88.9 943 94.1
pirimifos-methyl 105.9 127.7 122.5 131.2 91.2 842 745 75.6
coumaphos 101.9 120.2 112.7 1243 853 72.9 79.7 71.7
diazinon 110.5 129.5 127.9 134.1 97.7 90.3 849 853
cadusafos 1243 159.1 154.0 162.0 103.4 96.4 93.8 95.1
cyanofenphos 119.6 120.0 130.0 125.5 84.0 61.3 69.9 65.7
tolclofos-methyl 139.1 107.7 160.2 121.4 97.7 69.2 60.9 N.D:
phosalone 96.2 116.3 128.1 129.4 754 71.0 68.2 64.6
phorate 1244 1342 170.1 148.5 100.0 734 68.2 64.6
chlorpyriphos-methyl 99.5 113.3 1319 113.4 744 59.9 59.6 474
isoxathion 99.1 117.2 102.0 116.4 932 91.7 722 73.0
butamifos 92.7 105.0 1142 1172 85.8 80.2 752 743
EPN 1124 86.4 146.1 104.2 79.9 N.D. 66.1 N.D.:
isofenphos 25.1 355 1292 123.1 854 713 974 90.7
profenofos 101.4 933 1253 129.8 825 66.4 65.8 64.8
terbufos 114.5 108.5 168.7 12211 88.7 612 70.7 58.6
chlorpyrifos 1354 116.8 159.7 1172 68.1 65.1 60.1 322
ethion 96.5 141.1 1345 1452 829 77.0 55.6 58.7
sulprofos 93.1 106.6 116.3 1123 66.5 65.8 582 57.8
prothiofos 2402 93.1 2738 78.5 - N.D. —e N.D.:

a: ¥ MYy ZAEHERIET O Y — 7 FEE / EEEERET O E— 7 mRIE. b BUBRAET O E— 2 mRE / ~ b v 7 2R

WP OY—7 mfE. o MK, REAEFEFIRE [ng/mL]. d: N. D. = not detected. "e: prothiofos I [HIUX 3 D 5 H{xt 44t
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N

# 5. MR OV TIREEI O~ R U > 7 28530 OIS ERINENGERER (2 36 1 2 [EIN =R

A:
7

~hw 7 2 E (%) [l 3 (%)°
JiikiZ3 AR i % AN LR
Day 1 Day 2 Day 1 Day 2 50¢ 10¢ 50¢ 10¢
oxamy] 1354 114.7 89.8 75.5 127.0 1353 106.2 113.0
methomyl 99.3 128.0 90.3 88.6 150.5 1633 118.0 115.1
pirimicarb 1313 108.1 132.7 107.8 1195 125.0 108.3 111.1
metolcarb (MTMC) 100.5 90.9 94.5 86.7 101.7 1132 109.2 112.7
thiodicarb 80.9 19.1 87.8 69.8 N.D.d N.D.d 90.8 775
propoxur 1104 89.8 1158 939 106.1 118.0 1104 114.0
bendiocarb 1155 914 1143 91.8 107.1 116.1 1129 119.1
xylylcarb (MPMC) 959 89.1 96.8 88.2 95.6 107.6 111.8 1135
carbaryl 96.1 83.5 101.2 852 85.4 101.5 109.8 112.7
macbal (XMC) 945 86.5 100.2 89.8 95.8 185.8 111.0 1122
ethiofencarb 102.7 85.3 111.8 86.0 102.2 116.5 104.2 112.1
isoprocarb (MIPC) 959 87.0 992 90.4 96.9 109.0 109.9 109.8
fenobucarb (BPMC) 1052 94.6 1103 924 88.1 100.2 106.5 105.9
alanycarb 114.1 1033 120.5 992 84.8 86.9 70.1 8.6
benfiiacarb 1175 100.1 120.7 101.8 104.6 1132 415 38
furathiocarb 114.1 85.1 1214 929 379 377 455 49
carbosulfan 111.8 912 103.8 953 81.2 748 11.8 0.6

a: v MYy 7 AERRT O v — 7 EREE / R ERR T O v — 7 HRLE.
b: FEREIR T OB — 2 mfEE / ~ b Y v 7 AREREFREE T O ¥ — 7 HALE.
c: IR, FRE ANKFEHFEE [ng/mL].

d: N. D. = not detected.
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2. AR D RBEEBHF v MT K D ALIREEI O ST
A: dimethoate (f& HJEE 1 ppm) . B: dichlorvos (FHEE 1 ppm) . C: acephate (i HEE 10 ppm) |
D: methamidophos (F& FHESEE 1 ppm) . A TR H SRR EEIX 4T 10 uyg/mL = 10 ppm.

-

= —1

D :
— et 17 .
s =

3. A Y RSB v MC LD RSB AT RRE
A: FRAFFEE, B: 2 (5 EOKFIMCTAR L7230, C @@ OB O RIEE. D~E: 2 {5 &0
A B ) — VIR LBtk O EIEREE. A~D: dichlorvos, E: dimethoate, F: acephate.
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 EAA(UREan)
S i Mgt

4. £ FORPERA,
A b BIEHERNE (0.01 ppm), B : b FIEAERWE (0.1 ppm), C : b FBEAEEWE (1 ppm) .
D: ANTJR _eFEMEE (1ppm). E: ATJR B3R blank 30k},
F: b REMEREE (1ppm, 2fFEA X / —LIRI% (0.3 ppm)).

5. SROBNEHE R,
A HEACEMEERRIE (1 ppm) . B : A TR Blank 3},
C : APALERLBMIK Blank, D : ATALERES: A TR _HEALSARINGUEE (1 ppm) |
E : AL % A TR Blank 308+, F : AALERAZ IR HEALERTEMEREL (1 ppm) |
G : I Blank 30k}
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6. HEH DM ERE Fo
A EACHR SR ESE (1 ppm) . B @ A TR SEALERENEIIEEL (1 ppm) |
C : ANLJR Blank 38, D @ BILERSE N LR _IEALARSRAMEEE (1 ppm) |
E : ATALERTE A TR Blank 30k}, F @ RIALERRZ MR EALARENTRNEEL (1 ppm).,
G : 1 ppm [fiL{# Blank &£},

7. N7 v AORIERSE,
A7 sfEH )T LMMEERR (1ppm), B: ALIR_Z v A8EH U 7 LRMNEEE (1 ppm) .
C : NTJR Blank i, D : AILEE N TR 7 v A h U v AFIERE (1 ppm) |
E : APALERE N TJR Blank 306, F @ RTAAEZ MR 27 v A8 U O LEIEEE (1 ppm),
I

G : BIALERAZ MK Blank #0BF, H : 3 f5ARE AN LIR_Z v 2 U o N0EEE (1 ppm) .
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JZET BRI TE R A B & (R dh D2 R RAEENTTE S 3E)
B 22 RS S 2 IS T D B dn Bl O HERE D 72 60 DAFFE )
Syl S (BAnTAEE)

E S ERERBIIFEATCE T DA (K - JRE) BB ORIEME OREIED
A% L AR (L

St

gemfi Lk ENZEES B SN
P
Ju

WMHIEmIE  HAEFHE R TRE

WHRE g

AWFFETIE, T, BARTEIET 2/ =T REICE LT, WEIRThH 295 IEE Yersinia
enterocolitica 72 ©ONZ V. pseudotuberculosis % XI5\Z L C., V. pseudotuberculosis &
JRIEME V. enterocolitica® 9 B, §REE72 American strains & 998:72 European strains
Z 0T & % Multiplex PCR % & Real-time Multiplex PCR EDBHFE A3 7z, IEAVEIR T
LT, ail, inv’e b N 1rp2 D A FEZIZEO, ZID OB T2 RRFHCHRE TE 5 PCR 5
TEZ BB L. EOFRMETHRIEME Yersinia ORI RENZRET LT, TOREER, R L7z
Multiplex PCR 72 & ONIZ #H 7212 B 3 L 7= Real-time Multiplex PCR <T. F
pseudotuberculosis EIRIAM V. enterocolitica @ American strains 73 & TNZ European
strains Z@nl 95 Z E B FRETH o 72,

A. HFZEEHY “American strains” & FEIEAL. A BCILE

V. enterocolitica \X. VYersinia JB\ZJ&E ZRIEEZTZ LD oEERMENTH
T 577 AEtmrEgRtE ch Y | Yy 7, 2SO American strains” X, Fizdb
HEREPHEOREFNLRFHRE L LTHLNT KRB LTHMT DI EFHEIh T
W5, ERICEERHZ LD, 9—8 5, LML, 26D American strains” d
YN TORAEFHOREN L, I—ry 9B, & bIFEEMEICEROMIER 08 (LT 08
NCITEERREFPHETHD, RAEITIT 50 F) (X, 1991 Fl2¥)d ThONECTHIbM;
FHZ D 0 MIFENAMONTNDN, Z0 DA AXIMBoEES L, BREICSAmT
95 03, 04,32, 05,27, 08, 09, 013a, 13b, 52 ENH LN TURE, IEFE b E
018, 020 F L T¥ 021 @ 9 MIEREL AITIHIAR TANDORAEFEFNABIZHIML B, 1o
PEEIRT, 2o 5B, 03, 0527, 09 1 (XHFHRE>SEITHEIERE CEENICRE
“Buropean strains” & (3L, BAGRIELR DEIND X720 KR, ZHET20
EoRTREEDOGE CTH D DITK L, 04,32, BIERE ST WD V. enterocolitica DA
08, 013a,13b, 018, 020 # KO 021 1L  FEGEFFIO S B, 2004 FLUE S OIFF
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TBIZLDbDERST, o, ZOMN
EDETZT T2 < | 2000 4ELURTIE 08 B2
A LT oo g —r y GEEICB N
TH . TFE, NOBIEFHIO®REDHRE
FRZ RA YRR —T & RCIE 2004 4FLLRE,
08 BIZ & 2B BIFICHIML T 2 &
NHE S TWwb, i, L
pseudotuberculosis WX OPUIRIZL Y, 1~
15 O MFRITR] S 4, & HITMERE 1.2,
4 BEO 5 XS HICHEREICHTHNTE
V., BUEETOE A, 21 MIFGHERFIBLI
TWod, 205 b, MIFHE 1 ~6 B LT 10
FERIEME 2R, I—r oy Tl lak L
O 3 OIYEEHEE R EVOIZH LT, T E
TIEZ R MIER DN 7B S v, A0 513 4b,
ba 33 LT 5b DB D = <« 7> Tl
fal DI FNEMEALCH A b B A O REA
HHEETHA—NR—HUREZEET HREFOD
ZATOEKNIMLTEY, ANDRKGE
FIXEERERZG SR T Z L0BE0,
AW E TIUE . W R M LK
A SN O N (N 4
pseudotuberculosis DITIEZ W %2 HHY
L LT, V. pseudotuberculosis &5
JFE V. enterocolitica® 9t HhFs
L o5y R
European strains % ikhl] T D WEFJE
BA% L7- Multiplex PCRIEZHET 5
L& HIT H7- 12 Real—time Multiplex
PCR BA%E Z 52272,

enterocolitica

72 American strains

B. #t5E)5i4

6-2

(1) HERR B RK

K E LT, WEE K
enterocolitica 03, 05,27, 08, 09 ™
A KR, V. pseudotuberculosis la,
1b, 2a., 2b., 2c¢. 3, 4a, 4b. ba. 5b.
6 O 11 WK, V. intermedia, V.
kristensenii, V. aldopvae. Y. rhodei
D4 B B L O Salmonella

Enteritidos. Salmonella Weltevreden

D 2 EEDOFE 21 BikkE W= (B 1),

(2) Hr 4%

AF L INZIZ-80CTHRAEL T
7-Fifk % | trypticase soy agar (TSA)
BD)) Ic#ERE L., ¥HL L L
enterocolitica & Y.
pseudotuberculosis|d B EIHTILIGE %
MW THERE LTz,

(3)DNA DAl

HEE KA trypticase soy broth
(TSB) (BD) 10 ml (Z#EFE L., Yersinia
\ZDUNTIE 25°C . Salmonellal 37°C
T 24 RIS ER 2 L7, DNA Ol
RAIETIT, ETHIEIR 0.5 ml %
10,000 X g T 10 4rfHli.Lr L. £ DL
RS ICIRE ARG AK 0.5 ml ZIRIMLT
Pyl S, 10,000 X g T 10 4y [z
L. BiEEETEO L, 2 oikikic,
PREARRK 0.5 ml ZHIN L CHyels
XA, 100°CT 10 4rfEmEL L7z,
10,000 X g T 10 srfHliLr L, £ D LiE
Z B DNA ISR & LTz,



47 T4 ~—
D & Multiplex PCR

R L7z Multiplex PCRIZFHWDAE
WBIn &7 T4 ~—Id, £1ITRL
7=, VirF 1 3JREM: V. enterocolitica
Z, ail I3JREYE T
. invliX V. pseudotuberculosis % .
O TR B E L

enterocolitica @ 9 B American

enterocokitica

1rp2

strains & V. pseudotuberculosis @
MR 1 & 3 D= TE 2,
(@Real-time Multiplex PCR
Real-time Multiplex PCRIZHW 5
BBIE T & 774 ~—1FR 2 1R L
oo BHEWBIE T L LT, ail, invB &
W 1rp2 &=HWie,

(5) PCR )it

Dk B Multiplex PCR

PCR H~A 7 v T 2 —7 (28 DNA
Wik % 5.0 pub, Taq GoTag® DNA
Polymerase set (Promega) % 7.625 pl.
4 FEOEREE 2R 5 50 M 7
A ~— (Forward & Reverse) & Ei%
v 0.5 po. B X O UltraPure™
Distiller Water(Life Technologies)
% 8.375 e iz, #t25 pl ORUSHE
Z{ERLL . T100™ Thermal Cycler (Bio-
rad) & VN TAT o 72, PCR SR, RS
IEE & SOGRMZZ 2 T, T X TORE
HIEAS T 25 T & D il 72 Sk 2 B
SR L7, PCR DA FPEMIZ DOV T,

6-3

1.5%7 e — A7 V% T, Mupid*-
o (7 RN R)TH0V, 40 4y [IFREEE
DEL[RKENZIT T, KEWE T#., 7
N T F LT uvA FEKR CTYE
L. N REMHR L, £70. &R
FRAEDRE TE72RIE, #li L7z DNA
ZFIRL., B PCRIETHRIITE 5/
RS A R 7=,

@Real—time Muiltplex PCR

PCR D~ A 7 v Fa—712, ik
AR 2> O il Y L IR R BOK 2 VT
100 ng/ eIz U 72 B4 DNA ¥k %
2.0 u0, TB Green Premix Ex TaqIl (¥
BT 234 A (BR), #H) & 10 po, 10 pM
75 A4 ~— (Forward & Reverse) &%
NZEI 0.8 po To3 JOPEHEK 6.4
wo ANz, 720 pe OIS E LT,
fatt=y ha— e LT, $58 DNA
DORD Y IZPEHFERIK 2.0 ne 2Nz
boZHAW, BEAELE LTI
YA NRX—7 Y — % -, Real-time
PCR SIS
ZfER L7-, Real-time PCR Dindc
fR& UCid, BOSIREE & BSR4 22
2T, TRTCOENBEEFPBETE
D Bl 7R R 2 R LT,

,MiniOpticon™ (Bio-rad)

C. MHoEikER
(1) 2B Multiplex PCR
Ofii7e Multiplex PCR &



PCR O SGIRE 72 & QN S RE R 2
B2 T, TRCOEFEA DT

= DI 72 PCR S-F 2 BRSE L T2 HE 5L,
95C 2 oI &' 72%. 95C 30

. 56°C 30 B LT 72°C 45 B % 30
P A T ATV, TR 72°C 5 43[R
S S DGV I Th D Z & VI
L7z, L&D PCR ST Z D4 T3
i L7z,

@Multiplex PCR Dt

HEER 13 BRICDW T, Multiplex
PCR ZAT-o TR &R 3 LI 1ITRL
7=, JRIEME V. enterocolitica 4 FEIT
DNWTIE, vilf & ail IZW T D E K
Eb N EREE ST, £,
American strains T % 08 (2D T
X, 2 RHE ST, £2. L
pseudotuberculosis BRIZDOWTIX,
_TCOEET virF & inv 3R I,
MMER 3 TILI BT 7rp2 DEENE X1
oo TNLSNDEKTIZ, W TFhonN
v FOEE bR SN oTz, £z,
MHEEZ#H A~ 5, F
enterocolitica 08 . .
pseudotuberuclosis 1b & 4b @ 3 FHEE
(ZOWTIE, 10" CFU/tube DB & T,
03 TIix 10°
BETHRIEWRETH -2

)4 enterocolitica
CFU/tube D H
(X 2),

(2)Real.-time Multiplex PCR

D 72 Real-time Multiplex PCR £&

6-4

F
2 TOERBIR TR T & 5 A

77 Real-time Multiplex PCR £ 7%
FLToAESR, 95°CC 30 ML S 7
. 95C 5 BB LUV60C 30 F% 40
YA 7 AT R RIETH D Z LM
I L7, DRI Z D5 CTReal ~time
Multiplex PCR Z4T7- 7=,

(@Real-time Multiplex PCR
ail, inv BEXO irp2 OfREERIRRE A
X 3 1ZR LTz, 3 DOEREIGT DO
AR Tm EAN 572> TBY | T fE
EWMND, 3 DOREREIR T Z k0]
THZLEBARETH -7 (X 3), AlE
BA%8 L7~ Real-time Multiplex PCR £
(2 &> T REE )
DIH Y, TR American strains &

enterocolitica

55%% 7% European strains 72 HTNZ ).
pseudotuberculosis D 3 DDEFE 7
N—T" %3 TN %5 2 & D3 ATRE
boT,

(@Real-time Multiplex PCR D 5
3 21 BRIZ2U T, Multiplex PCR
AT TR Z TR 4 1R Uiz, R
Y. enterocolitica 4 RRIZ DWW,
virf & ail IZTWTNOE/KE N R
IHENE XAv7=, F 72, American strains
THbD 08 IO\ TiX, 7rp2 HNEENE X
Ni=. £7-. V. pseudotuberculosis Ff
IZOWTIL, T XTOREKT inv H3H
g S AL, MER 3 TIRES BT 7rp2 D3



SNz, TS OREKTIE, W
MO FOMEbHER S Lo T,

D. B%

WEAERE, HARCTRIEE 725> TV 505
JF M Yersinia T & 5 H R L
enterocolitica s L.
pseudotuberculosis, WplZIRIEME V.
enterocolitica B8 L i, IfyE% 08
o tei®EEE American strains & 59
M D European strains Z#khl L C
MHI T % Multiplex PCR OBA%E %3
Hrlce ZTORR, DD 3 HiE - 7
N—T @l LTk - RET D2 L
MA[RETH T, ail & inv DN
ROREEPENoT7o720, X0 Wk
IZRR CEL T T4 ~v— 2 EALT, K
W72 Multiplex PCR ODRENL 2 7k 7z,
ZORER, YR L7 Multiplex PCR T
IXEFREDO LD LY | LV HEIZ 3
T 7 N—T %@l LIRETE 72, %
. MHEE BB 100~10°
CFU/tube Tridrolz, ZHHDZ &
5. ARISE L7z Multiplex PCRIEIE,
JRIEME V. enterocolitica IJERY 08
NI RE L., X k. OL
pseudotuberculosis HHE L TV AHF
DENZFBWTIE, FEHTH M2 E
YWD R5 L Bb D,

AWFZETIX, & BITHEJRM: Yersinia
O XY REe R - [FEZ B LT,
A B =L —HFIEIZE D Real-time

6-5

Multiplex PCR A% FHV M /oabldifk ik
DBA%E il AT, EREETF L LT,
ail, inv BIW 7rp2 #ERYE LT,
Z OfEHR, 3 DOOIERBEAR T O T BT
HipoTEY (K 3), AFEFERELEZ
Real-time Multiplex PCRIEZIZL D | 3
DOERE « 7 N— 7 %SGR T 5D
TEMAETH- (R 1), IR
Multiplex PCR {Z bt X, Real-time
Multiplex PCR %, 2 Ipf#] AN Cilil
IZZWr AR T H DT, W IR
YersiniatgHOAF R 72> — 27205
DL bhs, BfE, & 5IC TagMan {4
\Z & % Real-time Multiplex PCRED
P CHY, SHIC IS I2LD T
™ b O L
pseudotuberculosis® FE 72 MIERIC
X925 INS HEDBAFE bt T D,
40, Mg - FEEPLRARIED D
SRR Yersinia % BaRIZ/rBET 572
OIAER LIz 7 b a—LTh b, H
k% 25-32°C C 12 W[ 54 i 1
Multiplex £ 721X Multiplex Real-time
PCR T, JRIEE I
721X V. pseudotuberculosis DIRA T
LINEEL e L, BtEic o
BRARIZONWT, S BRI A . 1.
ERERPULHIZEBER, 2. AR
JRME Y.
pseudotuberculosis @ MLIERIZ %4
DURE A2 IMS CHLERBE . BRIREE
HUZBER U AERY & 3 DR IR D 45 B -
FEZITH, A7 m ha—lly,

enterocolitica

enterocolitica ¥

enterocolitica £7-1% V.



IR Yersnia JiR B s T Cldds
Bieral B, EOSBEE T3 ARRET
BT TEDL, BERERLWNIASFED
WM<, Zo7Fa bha—Lndb,
Multiplex £ 721X Multiplex Real-time
PCR TOMEMRHIEL ML L, F7z,
IMSIZHOWT b —H T IEA ML TE T,

RASFEEIL, RDAT v 7 & LT,
FoO7r ha— o T, BJELEE
BART- 72 b NI SE R Wik 2 v
T, M7 & DERRBAE~D IS 25
HDHTETH D,

E. i

JRIBEME V. enterocolitica DIREETD
strains &
strains B X [0} r.
pseudotuberuculosis % igp| T 5., &
D R 22 Multiplex PCR #7g HONT
A Z = —HF—iEIZ &L D Real-
time Multiplex PCR{EDBAYE Z ik 7r 7z,
R8s E LT, ail, inv, 1rp2 B
E O virF © 4 FEZ T, 2D OBIE
TR T & 2 PCR ek 2 R5%
L. Z DR TIRIRNE Yersinia D]
MATRENE R LT, EOREHE., R
L7z Multiplex PCR {£72 5 TONT Real-
PCR & T . T
pseudotuberculosis & 97 J& £ 1

American European

time Multiplex

enterocolitica @ American strains
72 5 ONZ Furopean strains Zkhld
HIENARETH T,

6-6

F. MrERE
1. FCHE
L

2. FRRER

1) Bui Thi Hien, MPNEfH, LiEH
T, WRBH, WM Yersinia O
Multiplex PCR (Z X % lis A DB
P, B 40 Bl AARSEY RN
£ HA, 2020 4 11 A.

G. HRBMEMHED HFE - B&EIRI
L



int

e - =

Y.

- -
: & e EeE g i e

ail 351bp

irp2 264bp
inv 183bp

M: molecular marker 100bp, N: negative control, MIX: Mix DNA of Y.e. 08 and Y.p.1b

03: Y.e. 03, O5: Y.e. 05,27, 08: Y.e. 08, 09: Y.e. 09, 1b:Y.p.1b, 2b: Y.p.2b, 3:Y.p.3, 4b:Y.p.4b,
5a: Y.p.5a, 6: Y.p.6, Y.int.: Y.intermedia, 0157: E.coli 0157, SW:Salmonella Weltevreden

1. Multiplex PCR D5

+EEEEEEEEN °
= o W e e e

- e e e e e Sl e

olwl|<lol|alale - Dl <[ 2|alzlalalale
SEIREIRIRE R C =R | & 5| & B 5| &
| | | e | ] | - | - -

Lane: Molecular Maker 100bp,108, 10°, 104, 108, 102, 10", 10° CFU/per

reaction tube of template DNA of Y. enterocolitica O3 (A)and 08 (B), Y.
pseudotuberculosis 1b (C), and 4b (D), N:negative control

2. 712 B L7- Multiplex PCR O HEE DOHEzR

6-7



-d(RFU)/dT

Melt Peak Melt Peak
. B ooz e
0.015 -« :
: 0010 Lo
0.010 5
5 0006
2
3
: ¥ o004 }
0.005 4= ]
0002 i
0.000 + LA 0.000 - ‘ )
i 1 i i i i i T T T T T T u
65 70 75 80 85 % 95 £ o 5 o 8 0 %
Tempemure, Celsius. Temperature, Celsius
Melt Peak D Meit Peak
0014 F7 T y T y T T ; . ; ; ; j
gt b e AV . E -
0012 + : cinv : :
PO L) [ e o e iy et L e R e ]
5 0008 3 ;
35 5 Q4 :
ail+irp2 :
& 0006 & up :
v T : : ; Y; ;
7 e T e P W e o Ve e R o O B bl
0.004 o :
0002 f i : :
0.000 - g : P > 0.000
} } } } } ; / H ; H H H H H
- i ; t t : : j ; } : . f f
65 0 75 80 85 %0 9% 55 70 75 20 25 B 25

Temperature, Celsius Temperature, Celgius

X 3. fREEHEE a7l (A), inv B), irp2 (C), BLW
Real—-time Multiplex PCR f&#T (D)

(k| > |EEmE|
N
| MultiplexPCRE = (X MultiplexReal-time PCR |
EAOREF - ailinv,irp2,VirF
¥ l ¥
IMS (55 R {% Yersnia ) BIRIEE

+Y. enterocolitico O ;&R 03, 05,27, 08, 09 *Chromo agar Yersinia
*Y. pseudotuberculosis OM;H&F 1.2.3.4.5.6 | | *CIN agar

v ¥
BB B

*Chromo agar Yersinia -CIN agar

v
| AR FRRETRYE |
v

v
| EEERMRRE |
v

- RE: R {EYersnia
[ AR - ARAETFRE | (IMSHRMBRLEL)

¥

BIE: AR % versnio
*Y. enterocolitica OIM;{#¥ 03, 05,27, 08. 09
*Y. pseudotuberculosis OMM;HEF 1.2,3,4.5.6

Ha. FE RS YersnioD BB EZOTOR—IL

6-8



F 1. F-IZk B UT-9REE Yersinia Z#fiH 35 Multiplex PCR ¥

1BiEEY

EE“J | 3 Eo3
B EERT (bp) RHRRIA SE N
F TAATGTGTACGCTGCGAG Thoerner etal, 2003
ail 351  f&RI% Y.enterocolitica
R GACGTCTTACTTGCACTG
F CGGTACGGCTCAAGTTAATCTG ) Thoerner etal, 2003
nv 183  Y.pseudotuberculosis
R CCGTTCTCCAATGTACGTATCC
- F  AAGGATTCGCTGTTACCGGAC %61 JRRIE Y.enterocolitica (American strains) ~ Schubertet al, 1998
iy
s R  TCGTCGGGCAGCGTTTCITCT Y. pseudotuberculosis(ifiE® 1 & I —%k)
F  GGCAGAACAGCAGTCAGACATA Thoerner etal, 2003
Vir F 561  J&R Y.enterocolitica Y.pseudotuberculosis
R GGTGAGCATAGAGAATACGTCG

3% 2. JEM: Yersinia i3 % Real-time Multiplex PCR %

1B i -
T, EEED] R B SEXH
il F GCTCACGGAAAGGTTAAGTCATCT 101 FSRHET enterocolitica N8 € @l 2014
R TTTGGAAGCGGGTTGAATTG
F GCTTTTGACACAACCTTAGGCAATA ARFETHHFE
inv 75 V. pseudotuberculosis
R GGTCAATGGTGCGCTATAAGTG
F ACTGCGCTTTAACTGGGATT JARILE enterocolitica o o0 o1
. (American strains)
irp2 8 Y. pseudotuberculosis (LG
R AGCAATGCGCAATACTGTTC e
#3. B L7 Multiplex PCR ¥EIC K 4 [FIE 55
HiE Y. enterocolitica Y. pseudotuberculosis £ coli
Y. int. S. Welte. :
0157
BHIEEF O3 0527 08 09 1b 2b 3 4b 5a 6
inv = = = | = S I T I (T T = = =
irp2 = = F = |=|F| === = = =
ail + + S S — — —
Vi +  +  + o+ o+ o+ + o+ o+ o+ = = —



% 4. Real-time Multiplex PCR IZ & 5 |6l EHE 5

BE Y. enterocolitica Y. pseudotuberculosis & |zan

Yint.
™ Welte. 0157

g 03 0527 08 09 la 1 Ic 20 2b 2 3 4 4b Sa 5 6

v - — — — 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ = = =
| === =]=|=|=l=15|=|=|=[=]|=1=|-|=

gl + + + + - - - - - - - - - - - - - - -
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12
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BREBEASHFTITERECH D ABRESORLERBIMT YA FF4

T FEREHREFEERERS (ER0oEeEREEREEE)
TARE SR T D a0 = ¥ iR
(RS FERTEHRSLEFHEFRMESEE SHm)
SRS TR EGERERER IR S AE (R - B sESo
HESEOEREEOMS - @3-~ HE R O RE~)
(HFFLsrindr - sy = RFmE HEEE)

B
FHA BT i3, HOPWERTHS (LT, Mo OR{EFHEBICE VT, BRE
AL OBREBHRFORBHLTE-CREVEEDIICH TR T 2 £ T
BETFTLOTHD,

EREER

Hu @R LY, 4 B i@ ORAETRORSER, BFPEL LT, RERFOMELR -
By, ki, SSEEEOm EAED RS, HBERE, BT, PHERAR s
BN OMNT - B2 T- TV 5, TR, RIEFHOBERLLRDEN TV,
Tk 13 i bt [ S EE BTG E R R 0 (Hhikio ) o R
FRIC oW T~ REGRERY A F 7 2~ B ok S emEamEEicm
TOMARERTAOED 5] *4EF, FEFF CRECRERENOEBELT-T
Ak ATHD.

RO BEEREAR TORBAMEE TSR ERORE L LT, faideEs
HEREL LTRSS APEERE LSS, LECELTEORAXARELAS 2L
(D, ZORICREMNS & DlREE, REESOR, B Lo TIEER O dwE-
FHAEREE (LUF, AR oRERELEAESLD, AERBCIRREHENE
ENna iR LHL ). BESHSORMIHEFEILY, E2ICEE L RE L
EEid,

BiEERERE o AEEEORE oW T EE OO ER A EET S0,
ERL 26 EREICH A TR T ordr— FEEZE Mo L5 k. BHo@EM T A EEEO0B{ESE
HEEAERL T L L, EEPHE - LSRECHEESSIINER- Lo Lotk
“TERMORBESBERNIZ S, IRTOBREERBC A EREARENEL LT
EEENS R ENRTH o, B, E{ 0BT - BT FEFR T L TELS,
FHREFTOALFE—TF 4 CHT 0BT AEREOREFEIIEy T BEEE
BLTWAZEEAEER-T, LEdaT, ABEEORERE G- RS, Tk
TN RERS, REEEASH CHLIERINSE L TRITC-FFETLDEEAD,
BRI E CoBMe, REROEEMRERICMEAE LA AL LD,

FIT, Ha i LEFETR YTV THRNFEORLERE B S A EREORES
I OWTRE L TE R, Rl P ik, TORMANELEIC LT, ZBRC 6t

g




T ek - R LSS AR E A TRl L, SHREicBi 5 AERE

FrtRl LERBRREORRASR, THI 0, HbFi- o THHEERMHLT

B

~EEFRTROLHEW LI, RENREOESFLE L O, JIkiEZ=Rmaenick il

LEMTRUCREEHRESE VYEES L N A FIA XIZONTIL,

S8

DHERLETHENF CORRFIBEA T EEREL TWER, A FFA 3,
EEOCHEF BT D RECHETEER O BRI U 2 HER R IO I L R

TEEFETH D,

“Mm2EIRANA

WA

Niies i fE e 2B 3TRT R
=5
&H
;]

BurEES S ENER Ml
Ho

iz
A
ﬁ_
(-2
=

L




E 2.3 3]

1

2

3

4

]

BRILERE E LTEHET D ARRBRCARRBSHRORE
(1) HAEREO Y A2 & FFlT 5,

(2) BEROBICE LR CREC LEET S,

(3) MEEREE L TEBT 2 AR ASRBEEARFBRET S,

MERE R AR S TR0 R T EORE
(1) EmieER e THRELR Y, METIRETEHETS.
(2) W05 BOFHE - BECETD Y A7 2FilT 5.
(3) @SB, MUESHWSEEHRETD.

HUFROREETVET - BREHEOER
(1) {457, FEFRURERFLBTETD,
(2) EEF-HEL AT AT — 7T s TPHEERBEOE T EN T,
(3) R TEMCEECEREETETEETD,

EWRROETHE, ERERE
(1) REOEZMEFRRIZ>WTiERE L, RETS,
2) ALFOHAFHAFTRETERRC W TREEX LY, FET L.

BEEE E OSSO E




EXFHOERHA

1

BRERE L L TEEY S AFRE R AR SR ORE

(1) #ABBED U 22 2T 5.

MEICHt D ARE Y LT, i, R 14, Bk 8 SEs 2L
DIBE S5, AEREHCIBMEOEAS END TR LSS, EORE &
S LEARESORBETH TSR0, ETBRERRELTRIRS <2 AE
SHOBRLRET S, BRMERE L L BIRES (7402, B0, K8, FER,
VAL EREDOEETHERT, AMFIAFLRIITERL 25 00) ¢85
TRED T LT, BAhgici B TIR) OF 2 HERISHIET DT L AR 2.

i T

¥E P TS AT - F — (Centers for Disease Control and Prevention) A6
lGuideline for Isolation Precautions in Hospitals:§FEiC$5it 5 R T-IH O =
oA BF4 ) MURESN, TATORWETHER, S, HFits. B8 Y
OEAEESRE (iRt s®) EehbicBEREshff 3T ThRitEE s
SLLTHIGT 2, LI EETHRY, BRTIHROEFRNEZILET LT
D

#1 b bRNES L2 RREERE T 28RS LoEE "L ED, Bl EEEEF ARG
bo, =ML, EEREYS AR CBLTE, FXF-TFENTES LS ANEEDTRS (Hf K
REEEES),

. VASEECESEERMET IS, B D AT SRL AERE-
DT A5 F2FET L. AEEEOEES. #ARORTEEORTEFIC LT,
Ux7iiBiesn, Fxid, mig (M, oy, SRSt ekl B B c Rl
#, AIDS, HBEE, R HREESORE D 2 HH5 bR L U A5 BRE
FEZLND, HET. REEAR ST OEESEE LTS8, TOERD
EREDAASEEHEASRETSICHLD, AEOEER ST TREECTIEEZ oW
THEELEY 2L AT ILERS S, fAd et ERPEBER
LEHTHEN EHFENLOS 0T/ A ASORE ) 2 MRS SERESE L
T~Uasisrd— ol SORRY Ay LERTA, 2oLV Ay FEEHG
I LHERTITY., TOBRY) A7 CE U EsEdolEhiEofMicERT
e

O, AR ASMELT L, BERRENERL L ERREAET TS
-, R A A S TR A . OB L EET AL S S,
EHFOMmEOMBLALESBAS, FEEOTEMICEMNEEL WD AERE
FRAT2/EL P, BACHER L ) —=2 F o470, FhThol A X L
TREZ—OEBLEEENTIEL—ETHI, (FAAEREHZEE RVES
B, RERHLZ A LERREEEORR L MESFOBEFEORE ) A 7 idfik
SHEEE I~ TEGEELLNDES, ToA—H R L IERBER Y ) —=

A
=




FHETIZETROEB ST THIET S 2L LB A GNG.)
(2) HBOBRICE CSEEIETRECLEET I,

HEBEEORICE LD B SORENE, A5, ik, RIERSE - ORiE
% (LT, ABEEESHE 20 Th, (D ERRICY 25 2T/l 3,

(3) MEMEEE LTEFETDAGEBRASHEESFRFBRT T,
(DEGE) O TO U A7 FHECESE, BERAREL LTERT L AEEE
EUCIGRESHE (LT, AERBS) 2RETS.

2 AEEER AR S HRORB S EORE

(1) mErREFHERL Y. BETLRESIRET D,
AEERSSOREFEII G, FREFCTELLASE (BRER4TIHEE. B
R AR, CEPRICETIHEES) FoBaEEREA TR 210,
WAl S,

wiEEE» L EREREER CAFERESE S EEx oh s AEHEEOR
Lm0 Tk, BRI R rAREL S, SEICE CTHREERETIHEE LR
A RIS - REEsTc o THRET 2, £ SERAREF OSSN &
AEREHC TR, A SV F oAb BEERETERIC BT
ANTHAAESCEE IRV RS, SEFRFRES L. TR I5E 12 A
ORREE O TR OB O RFIC R D R BT AR (LT, BEEE) i
FEizkh, BEWCHECE S BHARE ATV LOE LTHREERL T
AFFEFO_ET, FX I XAGT A B I oS AR YEEEDL
I, DOERFES LSENL ST oirER SR AT NOLIBREETH
=T, BREOEMERECEEI LI BT L BREORMESOER
DL (A A Fa V7 1) BERE LTETFENTED A EEF (BEHE)
LT, EESEE R — LU I ERAES TR M5 e (1))
W gl BIFQZ QEEIZLLE, BEEEST oCERESLSBThAEG - HE
QEECREEORREE Lvd, SFERRESSRE S A B OREGC
BMLTH, +5EEL- L TEEREESICELERBVAEE L ESHh T
&,

—F. AMEEEEEEIC 0TI, ABRENEERERTWE S Ei LD oo
FEF=2VF 4+ LDV AFHRELICERYT L L RUEEEEBICERT M
BRSEABETEINAEWELMELIZIEZEEL, TOED T,

(&}




(2) mY|IB\OFE - BIECETL ) A7 2FRT 5.

AEERFIC oW TERIEFER S ER T OB, ARERESF 2 LRSS D
BB THTD (A E—TF7F4) LEbic, ARRESRUERTIERESICE
FhoEFPRICERT SREEF & TIHT 200, FREFICoVTRERFOD
U222l 5.

AERESLT LERRESORE) 27 i@m<, FIiEEXETIBRESOH
-BREREERLLORAEF LSO AGHELME L TERT R

T el ERETLAERRS BHS,. AREErSUAEERRSRERZY)
FHHLTERTOER

T OV AERRETORE (REVhA X HERELT E)

i, ERPOBHEOFHOBVSFIIENTL, BESECRETIESRMT
D, EHaAE, BLOERIERCR,. EROBRTTEVLERSEC L DERES
R oBEThibD s, BRREFEC (A —A FitEOe—F— 2R
Ta%F. MM I,
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Table 1. Potential Public Health Impact '

| Description Score |
[Potential public health impact over 10,000 (acute illnesses, deaths, or |10
proth). or over 10,000 servings at risk

[Potential public health impact between 1,001 — 10,000 (acute illnesses, |8
teaths, or both), or 1,001 — 10,000 servings at risk

[Potential public health impact between 100 and 1,000 (acute illnesses, |5
Keaths, or both), or 100 — 1,000 servings at nsk

[Potential public health impact between 1 - 99 (acute illnesses, deaths, or | 3
froth), or between | — 99 servings at risk

No potential public health impact (i.c., no illnesses or deaths) or no ]
fservings at risk

! The range between scores of § and 8 is larger than the ranges b\m cen ulh S s ]
facilitate the separation between points, steps, or | that are signi
compared to those that are not. This scoring scheme also is used in Table 2 and I'Jblc i

(HHFT) U.S. Department of Health and Human
Services Food and Drug Administration Center for
Food Safety and Applied Nutrition, “Mitigation
Strategies to Protect Food Against Intentional
Adulteration: Guidance for Industry  Revised
Draft Guidance” , pp.41, March 2019.
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[Easily Accessible .

N imal physical space
o food) but may require opening equipment,
dent packs

;;;;;

' Deseriy Be present af a process step
that can =d not be present to warrant
the corresponding

(tHF7) U.S. Department of Health and Human
Services Food and Drug Administration Center for
Food Safety and Applied Nutrition, “Mitigation
Strategies to Protect Food Against Intentional

Adulteration: Guidance for Industry  Revised
Draft Guidance” , pp.52-53, March 2019.
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Adulteration: Guidance for Industry Revised Draft Guidance” , pp.37, March 2019.
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Table 3. The Ability of an_Attack to S ras Fully € i the Product
Description’ Score
Highest Ease of S ful . i Tiorn 10

- The proccess step is in an isolated area, or obscured from view. enabling an
inside attacker to work unobserved with little or no time limitations.

= It is casy to successfully add sufficient 1 of i to the food.

= Inherent characteristics of the point, step. or procedure (e.g.. uniform
-nixing) would evenly distribute the contaminant into the food.

= It is highly unlikely the inside + Id be d 1 addi
contaminant to the food: an attacker would nc_-c_d to act with little to no
stealth to introduce the contaminant.

= There are no, or few, workers in the area, and it is l-ugh!y unlxlu_-ly that they

would notice n contamination s by an i

= There is a low likelihood of the I:n_‘jng 1 (... by
washing. screening. vibration). diluted. orlneutralized at this or later points,
sSteps. or pr L= the

Moderately High Eazse of S ful C. i Ton. B

= The process step is seldom uhsr.-rvwd enabling an inside attacker to work
unobserved with i time limi o

= It would be relatively casy for an insid, * o fully add a
contaminant in sufficient volume.

= It is unlikely the inside attacker would be o 1 adding a i to

mal stealth to

the food: an inside attacker would need to act with mi
introduce the contaminant.

- There are few workers in the arca. and it is unlikely that they would notice o
contamination attempt by an inside attacker.

- Mixing. or agitation, is present but the contaminant may not be evenly
distributed throughout the food becnuse of inherent charncteristics of the
point. step. or procedure.

- There is o moderntely low likelih d of the i being remowved
(e.2.. by washing. screening. vibration). diluted, or neutralized at thiz or

late &ant-“ sleps, or DMLdUl‘L"‘t in the proc.

Moderate Ease of S ful s
- The process slcp is ob-u rved nboul half of the time, or semi-obscured from
wview: an i 1 be under time limitations.
- It would be somewhat difficult for an inzside nltackcr o suuucssl’ully add a
contaminant in sufficient volume with bei
- An in < attacker only would be able to add n 1 5% :unnll 1 of
contaminant (e.g.. what can be carried in a§ ket) with o -

- It i= moderately likely the inside anacker would be detected ndd|nb o
contaminant to the food: an inside attacker would need to act with some
degree of stealth, irregular, or suspicious activity to introduce the
contaminant.

- There is no intended mixing or agitation of the - but pr
conditions may distribute the contaminant into the surrounding l"uud
because of inherent charmcteristies of the pc nt, step, or procedure.

= Thereisa lerate likelil 1 of the being 1 (e, by
washing. screening. vibration). diluted, or neutralized at this or later points
in the process.

Moderately Low Easc of S5 ful . ination. 3
= The process step is observed more than half of the time: an inside attacker
would be under relatively atrlcl lun-s. limitations.
= It would be difficult for an macker to fully add a contaminant
in sufficient volumc wuhout b\.lng d;.lu..(..lcd
e It ix highly likely the insi 1 be o 1 adding

side attacker would have lo conduct
oy the pr
= h:ghly Ilkcly that

contaminant to the food: an
suspicious or irregular acti
- There are some, OF Many. workcrs in the arca, and

they would notice n cor by an i 1
- B> g or ugunnun i= not present, and the contaminant would not be
effectively distrib d into surr i food becnuse of inherent

charncteristics of the point, step. or procedure.

- There is a high chance that the contaminant would be removed (e.g.. by
washing. screening. vibration). diluted. or neutralized at this or later points
in the process.

Lowest Ease of Su ful i g 1
= The pr slep is 1 = tant observation, or the view of the step is
unobscured. preventing an inside attacker from adding n contaminant
without being detected.

- It is extremely likely the inside attacker would be detected adding a
contaminant to the food duc to the need to conduct highly irregular or
suspicious activities (o contaminate the food: successful introduction of a

nant at the point, step. or procedure is extremely difficult or

- There are numerous workers in the immediate area that would notice a
contamination attempt by an inside anacker.
- An i il ker 1d need 1o add a large volume of contaminant without
being detected.
- The contaminant likely would be removed (e.g.. by washing. screening.,
vibration). diluted, or neutralized at this or later points in the process.
- Other inherent characteristics of the point. step. or procedure (c .. L
workers are n'.'quln.d o I'M. present for the step to function: po}- ve nirflow
would prevent of n inant: prod is moving at a high
rate of speed: introduction of a contaminant would result in human injury
=uch as burns, cuts, or ]ﬂuLﬂlthﬂ!‘) significantly reduce the ability of an
inside attacker to o the product.
Descriptions are meant to be illustrative of the conditions that may be present at a process step
that can indicate the nature of the vulnerab; v. Ewvery condition need not be present to warrant
the corresponding score.

(&#h U.S. Department of Health and Human Services Food and Drug Administration Center for
Food Safety and Applied Nutrition, “Mitigation Strategies to Protect Food Against Intentional
Adulteration: Guidance for Industry Revised Draft Guidance” , pp.54, March 2019.
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Worksheet 1-F: Identifying Actionable Process Steps Using the Three Fundamental Elements

PRODUCT(S):
FACILITY NAME:
ADDRESS:
DATE SIGNED:

HS WIE2FvT TIEZAFvYT B3 1 ~ 3 ORI PLEDHRIBLRHL =1 SEATOIER ATy TEHIRAL - R

(1) (2) 3) “) (5) (6) (7 (8) &)
# Process Process Step | Element 1: Element 2: Element 3: Sum Explanation Actionable
Step Description Score and Score and Score and Process Step
Rati | Rati | Rati |

(HiFT) U.S. Department of Health and Human Services Food and Drug Administration Center for
Food Safety and Applied Nutrition, “Mitigation Strategies to Protect Food Against Intentional
Adulteration: Guidance for Industry Revised Draft Guidance” , pp.63, March 2019.
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