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& T35) LTRSS R O R A 53 A

TN ENHBNE 2T,

ST, NG EITEREZET L 60 ) 2 & I3BEFED
AT, ANGEX=2 VT 0 L HICERENE A RTA U THHEML VWL HEETH S, [
olz, NDEE AT 28R & o
TEEE R D70 FERICHIRE LRI T xH D L0, BEPEHROFEMICB N TS
bz, B DHAESGD ZENTET,

F7o. Flaa S A L AERIZOWT, UL
TD XD S EEE LT,

1-6



8. W4 (EITKE) BT 5 EMPHEBERD
0] I R e
2019 = 3 AlzAR I TEL~DOEXT
TRIR NI DARFNRENG | A &2 X (PEZES
M) MEER] I THEEFE L ShzEt e e o
TRty g shaEcakai, i
2L TRASOBEXI IR KT DT
W) WA K AGEERINTT R TOHD
UNEC Ay

9. BREDEEIZEDSZ —ODME VbW
5 IRL b Tr] DOERBEEITFDID
yiRNd

BT exReE LTHESNTW AR

WHA RTA T, TANRAL MEEBIZEDAR

WH 2 B OB $NBBGIT D DN DU TR

MEATol, ZFORE, N T rESTED

WZIEXT A MEERDHFITH T D~ T —R

ETNDE ENRVETH DD, AL S

HFEELTHA RTA L —TEDIENRH

HEEZ LN,

D. B

7 — R Fz—r2EoRetkn izmite
BMBEHEXIRAA BT 4 > OBERB L UH/N
FEFRITEHE Y — A ORI OWTIT, 5
AV AFRGE OFAT AL E & T HES
Wiz BT 2 /NSRS O BUGIZ 31T 5 #
RSB A . FEBRICBG AT - TR
THESBREONTLEI ZE Loz, ED
U T 3EMTEZN, ZNDOHDIFREHIZ
ZE MmO HNREERT [ O SRR T
A RTAUEERTDZ EFE L, AT L

W% < OBMFIE Z A ER TS BERD D,

E S ER SR ME AT 5 A (L
K - R%) REHOFEMOREFEDORRE LR
ﬁkkowTiMT®k%DT%5

VT VERHRD ST - T ECBEHATH
HVF<YV U ROTITFY & MK -
PREGE NRGBE D DR T2 ik aat L.,
MEFEND 500 ng/mL THiEHH HE
IR EERESI LT, V<Y 37k B
VORI TH L Z EHA L2720
MRSy % RSO T 2 BN H D56

1-7

XA X 7 — AERNREE L I LTz,
w—ﬂf—%%%£®%ﬁ: A B ) =)
i, 7 b odhI fiEEE A
/ﬁﬂz7iﬁﬁﬁﬁ1‘,%/ REINE s
1&1%Wi%MMT%oto%ﬁ/ww
. REFETZ L TA Y IR 8k
Lth%f%D FA L HAT IR T
AV IS ND Z &N RS
iz BT ORRERIGRBREDONERET
b HEBRERE (T4 N TROA Y
VaRBRIE (BEM) ] 2BV Th, [F4Y
HNTRHORAY INVE A INAFT A
R LT, (HPRE) A Y IVICHRE L
TEEGHTEE 5,1 EHDHT b,
FHHINT " 2505 FDAYINELT
EEEHAE L. A Y VO O8E L
LCHRI L7z, ZofER, BIERIT 85.7~
104.4% & 720 BAF7RE & 72 o 7225 iR
B REELIZ, A% — T h&
0 N AMED > 7o, F T, s S
AV IR ESNTEGEAER. FAY L
THHREMEE L TR MNERHDL Z L
HHBA L7z, 1w, KRBT AU 7T
R STV D2, OIS 5HE,
m¢f¢~fx/\» IR, IRBE
HIZENEN2NWEE X bID, T4
ﬁwf%fyiw THELTAEETD L.
AL ) — Vi o BRI mE 13.4 ~
103.7%. ALK 39.0~106.2%. 7t kv
i CIRIMmiKE 92.1 ~ 133.9%., A TR 36.4
- 112.1% & 725, 78 R OEILERN A X
=V RO EWNDIX, TR ALK DA
AR RIC LA EEZ NS, T
KEELO~ U w7 ZRPE N Lo
LbHIFIND, AFITD LC & TR
FFREEIDY 10 43 AL D JEFE D[R T B A
THDHIN, 100U LT Z =T R
TIHINT TTFEAINT FIVRAL
7 7 Y DENERDME o Tz, KBNS O
HHEHTHECEIMEN LD, w171
T a2 — 7 RRS A B~ D WG O T HEM:
MEZHNDD, MEED & OffiHIEK
BB S O X 0 BN E L 2o T,
Briz, Mgk 78 F Tt 5 &
FEICENREOICE -T2 &b, BR



BN TlE, AX /—E0 7' RO
FHANEE LW EEZOND,

ANTPRH B FE T 6 M7 = ADEFEfhH &
KEMERGS XY ML 08 b
1E. PREER) & OEIERD KGR O[H]
IWERE D @y, Ziuk, e Rz
Ry TANOFEHEE, VoAt
BLTLED Z EICHKD, MIERIINERT

97.9% ThH V HE L L UIBITIixd 57,

IR A 10 ppm & EV, Ny 7T A K
TIEZORENRETHDLT-H, L VIKR
JETHRHTE D HIEOMSSINEE LUy,
6 iz v AIAMFIHIE TR TEZ LD
D, [FEUERN 25.3%, ~ MU v 7 AR T
FIELTH 32.0% LK<, UEENPLETH
-7,

MK T e FEOFPERE © ARETTEIC
T, AEE MBI D e EE R TE
7=boo, BULERIE 77.5%., 19.3% & 1K)
ST, EEAATREENHERE S b 20%H114
THY ., HEOIES > E BNIEFFITRE )
Sz, T, v—F U —x R L—4
— CORMEENR—KNE L TEX DD,
IR HERERFOBIEL W) Z A2 BB L, n
—Z =T NRL—F—&fH LR
W RN U [BIGER K ONPATAE JE 2 ) | &
BHMENDH D EHIET LTz,
FoBo ICP-MS Ik 558 CP-MS
ZHWHZ LT, BSE, #h. 6flizmLE
100 ng/mL DR TUIN L7 KE0E, ik
FUBE RECEFN G | BN 93.6~102.7%,
WATHEEE 2.7~10.2% CTHE&E &Mt T
&7, &E 3FE, R 3FHADE T 84.1~
90.0% D[EILRTH V. AEFEH 100
ng/mL Ot &, $h, 61fi7 v AT+ H
HAHETH D &I S ni=, ARaTikic
BT, BB 2 D ERIE 1 3k
72 0HI10 57, ~A 7 PRz 36 4. 4y
iR AT 1 B, ICP-MS Oy i
13RS 7-0 15 s Th Y., BRI HER
2RI & 70 %, TREORBFRERIZBIT S
JRKE TR & D BN BT 5 & s
e & 492 70 &, X 0 R Tt
REeB/ondEo, WETLIUNERD D,
7T I ENOHTIZB VT, B FEiF 0.3

1-8

~0.9 ng/mL, 61fi 7 & 4% 1.9~5.6 ng/mL
Bt Sz ozt U, ghoKeEE, JREE!
FIREEIT 3.3, 6.9 ng/mL Toh - 7205 ik
BRI 54.6 ng/mL & hooRE L Y
EIRE TR SN, BERIAE S LT,
SN 10 1 g/dL (= 100 ng/mL)F2
JEMND | ~LERRICEDD 6-7I L7
PR K EESE (ALAD) fEPMEDBLENAE U,
50 ~80 ug/dL VL iz s LR, Bi5
PsE, BRIEMRBEENH D &SR TWVnD
(R TEEPRMASIA B &R ) 5 o KRR
HAE) . T rEAFEOWEE OLED
AFRIRBLC X - T, M HPghREE I T m DI
LAREMER D Z & RO AZERKE W
AIREMEICHEE T R&E EE X OND,

EERMBEMFARICR T 5 A (I -
R%) BB DIRIRHIE DRELE DB L E%E
B2V TIE, AARTHBEE 72> TO D FiRME
Yersinia T& %RVt Y, enterocolitica & Y.
pseudotuberculosis, 2R )R Y entero-
colitica \ZBI LTI, IMiEH 08 % & ieihizsit
American strains & 55 # % @ European
strains %A L CHRHITZ 5 Multiplex Re-
al-time PCR (TagMan %) DBIF &7z,
ZORER, TNHO IFEME - Z—T &AL
Tl - [RET DI ENARETH o7z, MK
b EETeia 101~102 CFU/tube TEiN > 7=,
I HlT, EEOMEHOEEMNEZE 2 T, Hilkit
Mg 2T, IMS {EIC K 2EED RV ¥
enterocolitica 72 > NZ Y, pseudotuberculosis
OBk MT Uiz, ZORER, Huvz 7 g
D 9 5., Yenterocolitica 05,27 LA+ O i
EIE IMS EOHumE & UCHEM EEHTRET
HoT=,

AWF5E CRA%E L 72 Multiplex Real-time PCR

(TagMan %) 23RN S ORI Yersinia
ORISR ATRENZRFTT 2 BT,
Yenterocolitica O8 3 HER S LT\ 5 2 & D3
BEINTVWDL ) R AID#EMENDL, I LE
Multiplex Real-time PCR(TagMan %) G/
P Yersinia DR E1T 7L 2 A, O8 W 5
Bt SN7=MiR 5 Yenterocolitica American
strains Z /RVET D HOEFE AR Sz, £z,
S BTNk Y enterocolitica 75 &



\Z Y, pseudotuberculosis % HFE L, BAFE L7
Multiplex Real-time PCR (TagMan) 7% Tk
Ha1T o7& 25, 101-102CFU OE & TR
AIEETH > 7o,

InHoZ b, ARG THIE L
Multiplex Real-time PCR (TagMan %) (.
JWIEME Y enterocolitica MIER 08 23A< 1R
E L. ¥7=. Y pseudotuberculosis & 3 L T
WDEDENZ IV TEIEMMEN S < . FEBRICHE
LMD IR RMET L o =7 D% 4y
F Lo, I - [REREZRA 722 —
NTHDZ EDHB LT,

Ho 5 BIGHERBIER BT A A (I - R
%) RO ENE OREEHEORF L ER(L
~PREL DB\ DRI~ DN TR, B
WF5E (TR 5L B 00 BAREY 70 3R O & FATIR
AECBAT 298] (WFZERERE « SFEH)) (1
BT EN L 7= 2E O ~0T v — Ml
ERERICL D MO LA T
B NMERE O SZ T AU KT 2R & L
TRPZET b, —RT, BYMEEE L
TORBNEZET LG50 HHZ L. bR
. B RERCEREERBHI T 5 b o & 1T
DO O, WONTHERES (R & &
) ODAFPRNERGENRHLHZ L Thd, %
Fix, MAHIEO e MENZEERCR A T
DFE S OWeat & 229 2% i CHREehn 23 A &
2o TERY, AIFFEO IS [ENLEHE
SRR AR AERFZEATIC R D AR (i - JREE)
BT OFEMOMAFIEOR LRl 12k
WTHRAED b TW5, —J5, BiEORG
PEERELE L CORRFIEICE LT, B b
HINZBWNWTED LTI RENER LY
A R A RWmEIT ol

Z T TARMIFE T AREE O B E PRI
BB FECOWTRGTT D2 & Lz,
EE OB IS T, B-CHLAR A 525 5
R0 S R D DIXNEE R 726,
FPHAEFET L & LT, IIREEIHZ BT 5 %t

1-9

AR L CE T, 2 LT )RR %
THE LI ERNAZEARFHLE L, ZOHEAR
FH AW T HIfENFCRbIS 2 T LBLES
ETHZLEWRT DA RTA U 2{ER LT,
TA RTAZE, BT ~&HB L, £
T DMAZIER L TNDH, & BICKHT
IZBIT DXNREDBE L 72D K9  AFEIR,
HA BT A AW - TR 31 5 %5 %
RE LA LIEAREZRUCE L DI, AR
T A ROGHINE, SRR TE N R
SR AT B A (g « JRE)
B OFY OMRAETIEORI L HEHE) 12k
WCBHZE SN oA TFIEE, ENLEEL R
AEBFGETR — D— UINIAERR S T B A
b T ERRr O NGB A BT 2
ICEEDOTHERHTHZ LT, TRV
BEDBETT v N7 +—LERDEIITLIZ,
AHA RTA 0%, B ARREHZEH LT
TERL L7223, A LT OB I 5 ITBIRDEL
WNCEETRERUNAEZZ DD,

B NCEEZET 2356 (B)
CREAEAYE (o hR ) R
{E2FRRAERE R L 0 T B854

- fEFEMHRE PR R AERF O R R TR A 0D 72
DIZIERAHAOWE 2553 556

< FE o a Ty A L A SRYRE DR A O EY)
HREICBWTELFRBR= Y TIZHH I T
VB A L PCRASEZEHT 556

ZOXOBBERITBNTE, AHA KT A
(2R > THEHEF S RET L7 a2 dil e LT,
TNENOBEORWFEIISHTEL D L
BEZ D, AR, 2E O
T % PR FE R s B S Ge~ D BRI e OV 4272
R AEDOEMmDO—Bh 72D Z L2 HIFFT 5 &
LB, A EOF R O I C ORI 2
BEE 2T, BEELE L ThETZN,



/RIS O & BN BT B Magatk
DFHEIZ DOV TIE, /B O FZERT 2 AT,
FIBDT-ODSE L LT, KEUHEEERT 2
ERTICOWTCA T A v/ F oA MR EAT
W B AR OB B I T A R EERT O MESE
(ZRET D iE e I - BB L7,

ZOfER, FAIBIFZEFAT A KT A~
TERIC BT & 2 ATREMED & 2 MagarE DN &
LT, UTFOL D REANEZ LRI,

D 7—RF 4 72 AT ANEEHRETE
TENRE S 720,

@ 2 A b ETTHRG ATREZS, W Y) e OB,

B HAIHIE S OFBLEIZ S T3 Al TV
VYA

@ JFBEHE AL & OEEBIRC, ERETOHR
HIZESS THIARONEZ L HER LR
VW BIIASROANE X | EOEE,

@ N—R7pEREEE,

® WATRAGEX2 VT 12,
W L 72 B RER DARTE,

M E

LREORMEEE (IR TR AR
BRI DBIRSAEIC DWW TIE, 7o — N
EORERD DL RMBGEXIRIL, KFPEEN T
LV AT L T DR il £7-,
7— RT 4 72 U RIZED) A TR NRZEN
32t (563.3%) TH D 2ROFHLL E&4 HHT
W, FRCIESHICRB W TR ORRA RS
DOFFLYMETR. F/KMERR OFEL, HidE OB ELA
RAG3 72BN R B, SHBOUERHIFI N
Do

77— RT 4 7= U ARIROERET, i
TN 6.3 HTHoT-DITK L, &iLiEE ()
7e)E) TiX 4.3 RTHY R bIKN-Tz, 20T
H NPT (E40E) (TR DR DML |
T 2 o TR R A~ DRSS LGRS
HDHZEDIRE I T,

B L BORLERICET I EBAE
ZOWTIE, A ¥ —%y NESHORERTE
=4 (RRN) BERBELEV =TT U — b
FA A L, Fi g A L R ERYSE OB
KICHED 2EHORAFRESHKHT LV ) FF
BRIg X A X T CORESEN & 72 o7, AREHE

1-10

DOFHIIFEICEEREZ 7T 7T 5 & &bl
6 By RE % 2 BEEICIE G35 2 & T &tk
fEM 2R 5 2 LN TE T,
BILEEATS & & a2 EIRT 5]
EWVIHEIBITIEFICE L, HEEORO LN
T D EMmOmINRTEND, — ., [EX
A ROy TRMBEE] 2oV Tk, A
BRIGHE OIENYFGEE b L
HLTRBY, ER~ORBEDKRINMEZ D,
RREOR B EPMENS OO BRI A
PEEEMEAT HRBNAONDZ LD, BRI
IR AIG Y~ DX R 2 E 3 HERICIHBRE ) S
—EDHMENPFOLNLTNHDEEZ X HND,
JEA LB AICE M PNEA L T DR 5
BT DEEORGE LT, TRICETR~S ) E
BIIIEFT D720 — T TR A — A — 238
T4 EWHEEEAENEL ., G E
FATT DHEENZ N E R hoTz, [Rdh A
— 7 —CEAET D A TREA L7 )E sl
T D1 L0 b EVERNA D AT R BT
<. RBGEEEITHEE D D OB OIS DF
KDLV ENRD L EBZZLND, £z, [RIC
T REARD) FIG0, BEANRCR BRI AR
AT, TRRBRIICAS T EA] T3
L E@otz, Filla v ) oA L R EYE D
PERIZE DB TRLOER Y — AR L
TWDIRPL T Tl B ORT7- g B R &
L CEE Y — B RITBT 5B X0 BWIRAG T
LT HMERH D EEZ NS, BFOR
sabIE T A R A (BGE TR K Ui i
FRHR) ITIWNT, FETE L s & ST
FASBS R DG AITITEENLETH Y | %
IR T 5 2 E b BETREZENE
ENTWE, AHETHONE o7z R
— B R TR & 2 T o 7o R IRz
ICBRD (ZUFED) ) Vo EEE (AN &
L COEMN, BB D5 T R B
WETLAREELD D, A RT7A 5285
LTSI BT 2RI A B L TV D RFET
boTh, ZIAEMEINTINT 2 EH RS
gwrEZzoND,
AREICBWTHERTNE & LT, TSNS
W7 7T 5] B EALTCREMRICED RN
LTCWAKE 0 THRENT 5 128V T 10%
~15%FEELFAE L T, B RECIRGE (2 1



O HERERIERIC & - TE, %A A=t
U CHRA e rt i B A b 72 &9 rTREME & 385k
LTBILERD D,
BB RO Y 2 7L LT, WL
HEWN, F/MEEL Y b REELEET HHEE
FHOMANHEICENL TN D, REICBIT IR
AR DB O AEA DI A B 2 BEAE s
Th, KEEFETHEEN2E MR E & - T
WAHEIG RS E-> T,
AHFFEDRFE LT, SEIOREN T = 75
BETHDHZ EITHE LTI 600, 2
IRARFEZ [SNSIZT v 735 LRIET HH
FIZH DT EBEL VD EEZLND, £,
ARG DRl D3PS 55 ) H 0 AT
ThoH, REMSEEEOFERIIA D EE
EEELIZHOTIERY, i, BEHOAR
=Y AR N TOLEET Bilanf AL
AEYHED I D% Th oo R, AR
AN BAFERES RN T Cho T AN
BLTWANE LRy, — 5T, BRAFER
B HHIIEE & SR8 Hdsk C O A ORI 235
RL7=0rbITA DT — 2 55D 2 LN T2,
SBITASEOMRE L BEFHTHLNE RS
7o RICB LT, Ao a2 2 vk L CRE
T 5 TETH S,

W (EITKE) [TBIT 3R ALBEBOE DE)
MFAEIZOVTIE, KE FDA 2350 2 LIS
U ERBELT BXRO S B, FrET & H
THE LT, 2011 45 1 H TR L= dh 22 anidl
% (FSMA) (ZB7 % T&A~DEMPIZRIEN
XTI DARFIHRNS | A XA (RPEEMNT)
DENEDOANRBZET b b,

BRI E . ZENEMiRT DA X AN,
RACHRIDN T S D55~ Tloxt LA S
N2 Z & T, A%ITRMLT v xR & BR0 I fH
FNCHED TN 72D — )L D BEFRHEH DL
BN EIZ/2> TN 2 ERB LN,
%, WEREGRHA C. EEB~DOHE - JIf O
P PR ST U 2 T A O HELE
ElZoWTCit#EinBmani-z s LFEHET
XHHRTh D,

— T, O &[RRI S R R ST
PHER S TWVWD COVID-19 12k v £ XITB
RRS VI BPEE M A X AD THE - N

1-11

BRIEOREZ I X 5l (Reanalysis) |
IMEDOE D EEZ B, ZiUlxt LT FDA
MR —HIfREN A T O, FAEZEITKISEZ R
LDMENS ETAIF, HEHRTRELZAHLE
2%,

RRDOREIEDLS—HODE WVWbw3
(XA vTa] hoRMEEELEIFLON?ITD
WTiE, A T eopifEFEE LT, BATO
BILBHERIR T A R T4 > GREL - #2686 O
NI > TR R T TR, " hT %
B CTeDITIZT A MEEBOEFITHT 5
<~ =TT NDE ENVETH DN, JLEE
Bl ¢ FEELE LTHA RTAL UL —ED
HENRHD EEZ BN,

E. f5i

7 — FF = —re&EoRetkn kichidiz
BHBFEIIRTA ¥ T4 > OHER L OH /N
BHEFMITEE Y —/VOBRFHZ DWW T, H/h
P ZEFT AN TR SRR T A K7 A (%) ]
(R i B TR, G - PR SRR, FREE -
MR D 3 /X% —2) ZERL LTz, & BT,
ZNHOT vy AL, NS ERT
TS MRS EEgEE (D)1,
IR SEFTIEEF T TR LB SRR E
B ()] Z2ER LT,

E RS BSEAEMAINICRT 5 AF (0L
W& - RE) BBFOBHORBETIEORRE LZE
LI OV TIE, LC-MS/MS (2 &L 5 Ik - 4%
MNEFER O > 7 VERER, KOV —3 A — |
R DL L . ICP-MS (2 & 5 A&EEh
DEFE. . 6 iy o LroRHEERI L,
T UEER L =N A — N REIRIL, ST
FEREITHET LA Y o SR K L [FIRE O RiTLER
& Lo AMERER 500 ng/mL O > 7 L BlbEAR
2FfE L. 50 ng/mL DB — 3 X — FREHK 16 Fl
AR TE 5 BN L=, B3, ). 6 1f
7 1 MIICP-MS 35 2 & CAKEE
100 ng/mL DIREZBEHTE D Z L 4R L
77

BHEY VR DN A — NREEK VT
VECBHA DRI G EIZR U & LA, v 7 v
BOFEAR 2 FED 9 B, U~V i 7 & b T



HTETAZ )=V EHWLZEDREE LN E
HEAL7ZDIZk L, 1— " A — FREESKIL, £
Z =N X7 TS 2 R
BRHAIREE WO ZE b mERoTe, TR
FIRARRC, ERHCREME L RETE S
£ E & BT Lo AT rTRE 7R BR 0 A
THIENREFELWEEBZ NS, A VR
SRR, =X — PREE, U7 R RIC S
WTIH, AOEEE T ORI RO S 5% D
R &R D,

HeRIZOWTIE, KEREN@S x> &
MWD TiEORIEITRETH > 72, —T7,
ICP-MS OAERIT 1 V) i Tk 22 04 7k
ZeWMESLTE 728, AT 2 B[#]231 2 2 & e
5. AFLHEICEE 2 IFE O FEHE Y 45 BE DR T
H5,

W, AP T O T RO R A R
L7, v 7 UAbEwTEmE LTHOLW LD
AREME I bRV DL T AT R U T AR
T A UL THD, ZHHIZTONTH,
LSBT D ENHEEE 2 D,

AW CHENL L 7= LC-MS/MS 12 & 5 ik -
PREENERBF O ALY R RO —F ok
D LD Fe A& SR % [EI ST = - AL B dn i A F 40T
DHR—=L_X—=T D TFFL URL A LTz,
( http://www.nihs.go.jp/food/group3/JintaiSh
iryouKensa-
Jouhou/JintaiShiryouKensaJouhou.html)

EyERGEMFEITCBIT 5 AMF (LK -
R%E) B OIRIFHIE ORELEDRRSE LR
BT DWW TiX, WEM Y enterocolitica D%z
72 American strains & European strains 35 X
O Y pseudotuberuculosis i Tx 5, XV
= 72 Multiplex Real-time PCR (TagMan
15) OBF RS, EHERTE LT, all
invEB I frud O 3FELRP, 26 OEET
ZRIRFICHRICX 5 PCR &2 HEL, £D
SRUETIRIENME Yersinia ORERIIN FIREN & T
L7z, BT, milkbuinid 2 A7z IMS OB
HHIToTo, I HICMELHEMENGRHFE LT
TagMan Multiplex Real-time PCR Tg D H
Rl Hrle, ZOME, B LEFET Y
pseudotuberculosis £ JR)RIME Y, enterocolitica
@ American strains 72 5 (N IZ European

1-12

strains Z#kBT 5 Z E N A[HETH 7=,

5 B IEHRERERR IC BT A AE (K - IR
%) e OFEYWE OREEDRE & B
~B DB ORREEL~Z DOV, G
B8 BRI~ D B b i B OV 42 70 3B FE it oD
728, M OB LA 1 D A
BEFOEARMZDWTEE L 72 5~ G
B AaEHT 5 RetEo b 5 NMRREE OB L
RERICBET D014 RT4 ) 2ER L, AFL
T7o Fio, A RTA AR - T=— Mg B
T D RSFNZ DN T HERSCZE & T,

H/NEEEZER O/ &PEICEE T 2 MEsei:
DOFHIZ DN T, A A Y 5 /B D
FEERT 2 (T, EIHEBOTZDDSE L LT,
KIS 2 STIC DWW T A TA v/ F
P A MEAZEATV., BEBAEOBLE DD 27
IV BAT D A I - L L 7, 2 DR
H NS EEERTIANT T A BT A AERRIC T
X D AMREMED & D HEgtE 5 M A il T & 7=,

bREOREMERZE (5EHE) TBIT2EdM
B OBURTAEIC OV TIE, B LAk
DELY FLI+ DN A TRV ST 3E (VNE2E)
DORTFF/IEEITH L, A% I DM -
FEFEDRD HILD,

B & BORLER2CET 5 EHAE
WZOWTIE, A F T BBETA K74
VORI Z ENTE D0 ERE LIz, i
ELTHA RTA IS T, TA MEE
BIZ X2 R 72O R, A o H—
F v b IR END Z EIF< 2 EntskE
ITHDH, LinL, AR—FHELRDIL, TV
NA MEEBDET NV T —Om ETHY
TINRA MEEBEREN, AL LTO
HREZHEL TWS ZEREETH D,

5 (FKE) CRBIT 5 EMBHEBSE D)
MFRAEIC DWW TIE, KENIZBWTERI 2 41T
i U DN R RS T 2 RR O A R
L7z, BARAGIZIZ, 2011 4E 1 HICHRAZ Lo &b
4kt (FSMA) 2B LT, FDA 728 [
~OFE BN ZRRANCK T DAEFERNE ) A &



A (GEPEEMT) OENEEZAR LS5
L. ZOURTNEZ HINEER 21T - 72,

BRORETED—oDME VWbw3
(N4 v T e HORMEEDIFHIDON?ITD
WTCIE, V=TT r— MNREEZER L, B
BHAENC 7~ 2 R EE OB A T3 D ik
FExALNT Lz, AR ARFEEZ TSNS 12T
7T L] LI RIEL B ET A LR
BAOTERA— B AIZEBT DIMEH O E
LY | TR BRI R OMA L LT
ELICHRETTOLINLERHD EEZHND,

F. BFEERIEHR
L

G. WrERER
1. FCHEE

HAOHEE, [LUFEE, B, 6L, RE
THa, WEMEE. ML, T axtiRoizn
® LC-MS/MS (2 & % ifuifg « 4 AARE o
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O AVEL— 3 —RBFHIEIRTLPERELT— AVEL—2—NBHIES R T LOEELT— BEFED VIP DITEPCEERNAICET 51ER

BUORTLANDT Y L AHTEFEAFRL., T
EBT7OEXZBHIELTNS,

BUORTLANDT Y L AHTEFEAFRL., T
EBRT7IEAZBHIELTNS,

ANDT L AAREER. BEOREEELGEICRE
LTW%,
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BAHRFOEE

No. Bl Eift - RE SREE - IR

32 | O (SR AE - HEDOHEER O (IR)L - A% - HEDHER O (TR - A%k - HEDHR)

| EMPRMBZEOZFTANBRIERRIC. 5| BREBEKFOZTANBERTLESFHIC. SN | BHOERFOZTANBRUGFEARIZ. SN
ILPBEDEREDERE, MARLS - HEL., KIH | CAZEOEEOAE. MAER - HEL. IR | PEEOEEDEE. MARR -HEL. HKTHLA -
moHELOBEHERIELTLS, HELOESHEHIELTWL S, HELOESHEHRELTWL S,

EEZRRLEZBESE. IHERCERFICHREL. | BEZHERLBEE., BEEXEICHREL. B | EEZRALLSGEE HERCEEZFICHREL.

TIHROCEFEEIZOREEREL TS, EEEZZORIGEREL TS, HERCEERBIZTORIEZEZREL TS,
AGBFICIE, BRICHETH oBHMDH -T2
FILFUN—LEG - HEICHEVLN G LN EHER
LTW3,
HERICIE, DU TZILFon—0F N =8ENET
W, BF-HELLBITTZTAICFOHBEEL TL
%, BRNEMICIE, EREOFUN—O RS /13—0
ZEIEELBRLTLS,
33 | O (FEATALOHEAAHMEEDER) O (EATAHLPEAAAEEDER) O BHTAHLDER)
| BEMORMHEEOMAROREA TS LIEELER | NKERFOMABOEATA LEXOERERD | BMOBHRZOMAROEAT A LIEXEHERL
DHGEFOEAAAEEZER LTS, BHAAEEIZLRER S, TW3,

F/NMREBEEEFRICELTIE, BMELEALEDIE | T/MNIEEEMIZEVTIE, EMHEEAXLEDE | D/MREEEMRICELTIE. EMELEALEDE
RO, EETOFKFICE IS TMARDONES ) | BEARO. EETOHRFICE IS MARONES ) | BEERP. EETOFRIICE S TMARDNEE]
ZFNBEENEONLEZDT. ChoBEOHENHE | EOBFEINRLNLINT. ToBEOHEORE | EFOTENRONLIDT. ChoBEOHBEOHE
FRBHZ &, FRBHZ L, FRBHZ &,

34 | — O (HMBFDREM LXK O (GGRECEREEXRDER)

O N X2 )T BRE—RUGNESDIEORE FEOHNEZEDORERROEXZHERL TS,
WESICERZHRL. MEMNICHOBLTRELT
Wo, FRERIASERETILEDOREKEIT-
TW3,

3% | O (EEHDERECERTAEDBIEADIE) O (EEHOEFELFLEITAEDBIEANDRIE) O (REDOEBMOHMBEHDERAFELITEDME

O RETDOEEDOHEROEN,. EFMNLERREERT | RETOBROBRLEM. ERNLEERFET | ~OXIE)

BOKIER - BHMELNROONIZBEE. HERETE | HOKE - BHENRBOHONLEEIE. BREXE | RETOBMOHEOHERCEN. ERMLEES
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No. £ Bl - RE IR - R
VREREAEICHRE L. RRFEFECHAETEEER | CHEEEFICHRE L. BRETECHAEEEIEL | FRTAHORER - BHENRDH oNGEE. R
ZTORWZERE LTS, ZTORLZERE LTS, EREECHEFSEEICHRSEL. BEREEECHRER

FEEZDORIGEREL TN D,

36 | O (BFRRBANDRIE) O (BFREANDFIE) O (BFEANDFIE)

O HREDMAENG, MAEDBTRE (K0EM) RREMDAALEN L, MAEDBFRE (BKV© | BEHEMDL. ?i':ﬁ#%@iﬂ’[’% () (2D
[COVWTDERNH - -15E. THERLEEEFICH | BN [SOVWTOERNH-I5E. RBRFEEFIC | TOERLH oGS, BRETECHEREEEIC
HL. IHERVPEABFETORLZREL TS, | HEL. REFEAEEETORLZEZREL TS, H]EL. ﬁﬁ;ﬁﬁ&%ﬁﬂﬁ;&%li%@ﬁﬁa5,9&;5

FUNMRBREERICSVTE, EMBMEALEDE | F/NMIEZEEFRICEVTE, EMBMEALEDE | LTV,
BEFRY. EETORIICEDIC TMARORNEZ | BERO, EETORIICEDC TMAROAEZ RNMREERFICEV TR, BEMBEEALLEDE
FCHERELAGL] FOBENEONLDT. Thn | LKHERALLGL] FOEEARONALDT, Cho | HEFRO, EETORIICESC TMARDOAEZ
EEOHENHMEZRS &, EEOHENHMEZRS &, FCHERLEV] FOEEMNARLNSDT., Chi
HEOHENHMEZRSC &,

37 | O (HIKH| - EHEFEF DR O (RS - EREF DR O (RS - EREF DR

O HAMALORZELEDOEREEZ., #HTHLTC | DKEGMALEORZELEOERKSEE. #TD BEEICELEAR oN-I5E OREKTH - EiEk
[CHERTEDHESIITLTLS, T CICHERTESLIITLTWNS, Fx., HETHLI CICHERTEDLSITLTLS,

2. KBREAARNY FEITRELGXE

KIREA R FEICE, 7—2 Y2 T0%, NBOBRIGEECRESN-ERMEASN LI EAH LS. BERA SV IETHLRELGREK,

No. Eif - RE A - R
38 | O (BRFLIERITHDRK) O (BEEFRITEHDXE)
O NOTIY Y EEITRIITREEDLANREOSNDIGEICIE, EMFORE | NUTI VI Z5IESEIIREEDLRANESNDIGFEICIE. BEANTOR
D=8, EEN #RET IREFHREEBHICIY AT, ZHLEDT, BENHRET IREFHREBBHICIMY ANTLNS,
39 | — O (BEHXXR)
O THEZHOLSEHNSEAY THEE (BSRMH) BEHRTE. AATIIRKL
STERMICEEMEZEATSIZLLZAOND O . RMKRERIFLTL S,
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No. B - RE A - R
40 | — O (BEFOXR)
m| BEREZ(CX. BAVHEKE., BRLEEEIBMI L, T, BILITF—ERXD
YSAN—0R) O N—FTOEACREREBHLESKRLBEF LTS,
41 | — O ERAASOHRE)
O FAENEE. BRICMNIHEH Tz T ) TRADEREISR. Y35 4/\—
ZICIE, DWASHICEDIERERIFLTLS,
42 | — O (BEDL - BERiAHIDia1t)
m| BERIZIEK, FYBZOHEBEELZRETHHEICIE. ABEZFICHTENT
BEDEMEARKET>TLS,
43 | — O (GREMEXIIE)
O KIPELAANY FFICZIE. REFICHNTOFRBEEORAICEEELTY
B,
44 | — O (BAfR#EE & mEEEIE)
m| KIBBELGA R MEFICIE, 2 OBEFRMBELEDEEZRICL., MRTHFRD
HEEIZEHTLVS,
45 | O (MBE~NOAYOEHAAZL) —
O RERAFSYIEQEHOFEICIE. BYFEIHLAFELL, . EH
BIZELRAATLVELAZHERELTWS,
46 | O (EEABZREDORIFEEL) —
O BEEA NS Y EOERFICIE, EGEFRUMFLUNDOEREMERICEFZR LR
ABEIFRIFEES G,
47 | O (far& K7 DIESE) —
m| BEA LS YIEORE F7ICHEENERDIEFHmCTOEZEZITL. FEA.
FELLSMEEE R7ICHEEEL . EEMEBNLEE. HE F7ORKREHERL
TW3,
BEEXFENEVMEE TR EAMERNICHEL-EZA NS v EDEHTD
Y. BEFEORE F7OEEETo>TLS,
48 | O (GPS FIZ Kk HLIiEFERR) —
O FRDEEMNEZ S -HELEICHER. EEICIEGPS ZHBEL TS,
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HUNERERAT BEERT BRHEMRFEEH (B)

B4
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2-87




/NRIRE R

HXE@T BRBENRFEEHR (B)

&EHS
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JEE TR AT A B & (R 6 O & PR HEME T TE )
VB 22 AL EA BT D Ran il OHEE D 72O DAFSE |
Sy AR OBE R @ E (S 2 )

By EELAERELEMEFICBIT 2 AR (LK - RE) e o
HEYOREFEDORRE L EHL

WHIE o HE
WHIEH /1%
WHIEH /1%
e /)8
Wt 1

Ml ik
= y:x
W35 2=
R T
FoOER

(1 7 B 3 it e it AR AT SEFIT)
(B ST 1= 3 i £ i e A AT ZE0T)
1 ey T3 B e e b S E )
1 ey T3 B e e b S E )
1 e T fek Bl 22 A=A FET)

WEE 5

D FIR AT R HE SR AL E O K (i - JR5)

AL DR O S5 1% B

FEUARHE(L T D720 | RIS T ALEMERRAEWONREFELL T T VEFHEATHDY T~
VA (Fro P NICEEND) HOTITEV (BT 7T—F U REIZE END) OGHEORF, IO
(ZRTE ISR L2 — S A— MR R TE R OB A B o TE O R E 21T T2, V7 Bk
I, B — S A= RBIEDO T O ORTILEL VAL, SFICEEICHIE - AR UIZAEY R E
HOLOLFRILEL, LC-MS/MS §: % i 322 8 CTAMKRENF 500 ng/mL O 7 U BlbE (A & O
50 ng/mL D F— 32— NSRRI 16 AR T2 EEZRRE L, EE&RBICOWUL, FEES 77

A<E &8 (ICP-MS) #@E 2 HT 5 2 & T, AMEFEF 100ng/mL OEFE, §i, K6 filirml
RN D RN LT,
A. HHEEM EINLH, BE, EER%E, FHINHEDIC

BT 2 EOFEMERNEMEPRE LTS A.
H G AR TET (HUETRIF) (X ORGEEFT S o BILRIE )R
& DBRE @D T RRBREHO 1= R dh D73
LPgERONME (LK - JRSE) FEORE &Il
HITATH 2 EMMETH D, L, AMEEEH
DFEYORETETHIIHEE S TE LT
EQt (Y s QAYIN AN

B FRANFERAEDOBRIIE, K0 BGE)Of
ERRERRNEECH D, Fio, BHOOGHHE
B 2 il U C NIRRT & BR AR 3 2 L ZEDVAR

3-1

Ko TG GITENR R D Z Linh, ajE%
WZED—RAZ V—=2 7 T OREE % KA
L 7=t GC-MS,LC-MS/MS Z:(Z X 2% 5K W’ s 7
DEDOINTIEEMAE DR, K LIRT LD 7k
RH R B A TFIE AR LR 22 &R
VBLEEZ T, H30 FEAMKY REHE 8 fl &R
# 1 FEIZ-DSW T HPLC KON LC-MS/MS % v
B OV THRF L7z, SFoTtEEIT LC-
MS/MS (2 & D NEEHR 47 FEOAHE Y o RS
OyMTiE R BR%E L=, LC-MS/MS (2K % B —r3 %



— NSRBI 17 FOSHEORGT, WO, Heflk
WCESS RO G ® >y bE WA Y V%
PSR VAR O L E T Uiz, SFn 2 4
1T, WFZERHIEICRE VO T AL B SR INE E &
LT 7 UERBEIRICE R 2 T, F v v &I
GENDUF~Y v, B - T—FEr NEICEE
NH7 75U D LC-MSMS 12 XDk
BEt L7z, AT, LC-MSMS (2L D H—/ A —
NRESE 17 EOoINEOW B, K OE Al
HIREEAE A7 7 A~ B &0k (ICP-MS) %
T EAJR O HHEIC DUV TG L7z,

B. BFZEGE

(D) HBALEY. BRI ROESRE

T UBRBERIZY PV R ONT R SFY v
D2 FE%, H—NA— MREEITA T I VS
AFTREZR 17 F (R 3) Z&kf4L L, EA&REIZE
# (As, ZEML_EH# L L) | £ (Pb, Hikdh
& LT | Hgh (Zn, HLEESRE LT) | N2
2h (Cro, ZaAfgph) v aELT) O 4 FC
DWTHRT L7z,

(2) NARREE

MIRIE = AE - S ARASHERPRGET H B b
A AR (ERRN, §h2 12081445, 450 mL [1 /3
v 7)) % EISLEESE S & A AT AT O JE i BR
FAEEZT, RIS EREH/-HTHEA L,
HEAL, REAE DNy 7% 4°C TR 1 DHRE L
7o, #150mL 372 10 RKD/SA T /AZ3EL, S
K& 4°C T, &V 5 K%-20°C TRE L1z, fEH
MIBERE Db ONDLEEZ LD | 40°C
DIKIETHNE L T B FEBRIZH W,

PRIZ, TJIST3214:220111F 5 Z S BEH T —
TV AR OMAR (£ 1) OANTIRZHRE LA

ELHTIZ,

3-2

AL,

(3) ¥ 7 VEHERD ST

- RITALER T

MARFRE S E A TIRFEHE, 6 HERTIZ 40 °C
DRI T 10 FEIE L To 5 AW, i X
ANTJR250pL #~A 7 aF2—712E 0, 2/E%E
(500 uL) DA X ) —)VXIITE b &2 T+
VT 7 AR —T 20 MR L%, DK
JiE (4°C) T 10 ZrMF#HE L=, 12,000 xg, 4 °C T
10 phbELOBEL . BiEO—faz axER2 7
4 WHE—H (FHTAT AT HE) (T TRA A
L TH LN AR Z BRI & LT LC-MS/MS
T L7,

- Sy HTREL

G AW IR OK, Mk, XIEAN LR % §i
WUER L TR R BRAIRE 7 7 v 7R Bt e L, 7T
v RBHI YT CBBERA 167 ng/mL L 72D KD
WNLTebDa~ b w7 AREHERK L LT,
K. MR, XX ANTIRICS T CEFE RS 500
ngmL E72D5 L OWMULTZbDERILEEL, 1572
VSR 2 RN ENGGRBR AR & Ls OKIZZEstR)
FEREFOY F~Vr TITHY REL, M
SR ERIEIC L Rz,

-« LC-MS/MS %5 51

LC &ft

#E1&: Acquity UPLC H-Class (Waters £1),

71 F 2n: Acquity UPLC BEH C18 (1.7 um),

2.1 x 100 mm (Waters £1),

R 40 °C,

BEIR: A) 0.1% BERE KR,

By 7t r=FU /L
77Tk 0min: 10%B, 5 min: 45%B,
6 min: 95%B, 10 min: 95%B,



11 min: 10%B, 15 min: 10%B
Jiti#: 0.2 mL/min,
HEAR: 1.0 pL,
MS/MS Gef:
4L 1E: Xevo TQ-S micro (Waters),
A A AL ESI,
Acquisition: MRM & — R
Capillary voltage: 0.4 kV
Source temperature: 150 °C,
Desolvation temperature: 600 °C,
Cone gas flow: 50 L/hr,
Desolvation gas flow: 1,200 L/hr,
Cone voltage (CV) and Collision energy (CE): <
=2 7 NVEME TR LT, Y A—H—A A
VIROEBA A DO m/z IR IR LT,

(4) F1 =3 A — LRI D T
- AALPRYE

kDT BRSO TTIELRIC, - T
AREB AL S IERINOK, iR, XA TR %
ATALER U TRl is ik 2 7 7 o 7l e L, 7
T 7 REHT 1 — N A — PR EEA 16.7 ng/mL &
RLEOWMLTEbDE~ MY v 7 AEREEK
L LT

Ky IR, UZATIRICH — /3 A — b REHRL
50ng/mL 725 XML b O AR L, 5
To BRI 2 INENGRER R & L7z OKIEZEaBR) .
Rk D AR AL 1T, MR EAEIC LV R
7=
- LC-MS/MS Z£ (& 5

LC Z&fF

FE1E: Acquity UPLC H-Class (Waters £5),

717 I Acquity UPLC BEH C18 (1.7 pm),

2.1 x 100 mm (Waters £1),

JELEE: 40 °C,
BEITH: A) 5 mM FERRT /=) b K
B) 5 mM WEFETV/E=UAGA A X ) — VIR
77> | 0min: 15%B, 1 min: 40%B,
9 min: 95%B, 14 min: 95%B,
15 min: 15%B, 20 min: 5%B
Yt 0.2 mL/min,
EAE: 1.5k,
MS/MS £
TE1E : Xevo TQ-S micro (Waters).,
A A Ak ESI (+),
Acquisition: MRM E&— R
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 fE)IZ B ERDSAE, X Intel-
liStart (Waters ) Cieiifb L 72 S&fth 2L H, 7
Ud—H—A T ROERA A D m/zld3K 2,
3L,
(5) ANLJRTEFRL6 i 7 = ADEFhH &K
BERAERES X > MR 500
[P UBE NS
ASUINTIRBEHE, BEHERATIC 40 °C DK
T 10 23[R L Tar B W7o, AKSUIATIR 250
uL #~A 7 aF2—712EL 0 1,000 uL @ 100
mM Fig7 > E=7 L (pHS5.5) AT+ /LT
v 7 A FH—"T 30 PRBEEE L7, 12,000 xg, 4
°C THfEOHBEL. BiE2EE . T 3 mol/L
ff% S mL, 7K SmL, 100 mM FfET o E=0 A
(pH5.5)5mL Ca v 4 ¥ a =27 L7 InertSep
ME-2 %77 & (30mg/1 mL) (ZEff L, i@k % [l
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W U7z, w0y BfErR PL I 500 uL @ 100 mM fE
7 E=ULEMATFINVT v 7 A FH—
T30 FOEIHRE L7z, 12,000 xg, 4 °C THy i 05y
BEL., RiE4efE% . Lo InertSep ME-2 1 7 A ZH
faf L, @@ A2 EIL L 1 [\ H @ik & & hti,
InertSep ME-2 1 7 A% 100 mM FEfET o E =17
2 (pH 5.5) 1 mL TYEH L7217, 3 mol/L fiHl% 2
mL & 1 mL CIEREH L, WHKE & HhE T,
- SrHTaEt
KRELIFIALRICERT 6 iz 2% 10
ug/mL (= 10 ppm) & 725 X5 WM L7 D& K
Akt Lo, B ROHHTITIX, InertSep ME-2 i
IR Z M Z 30mLIZER Lz b O &3 ERATR
& L7z, 6fli7 v LDoHTITIE,
WHRIZ K Z N Z 5 mL IZER
e Lz, Okixz=sln, )
SRR A RN L 72 N TR % [RIAR I BiTAL
BLL Ok (v 38) i@k (6 i
v FE XL 6 iy v LADOEAERE (100
mg/L) 25 pL ZMZ K CTER LIS DE ANTIR~
NU w7 AERRIRE Uiz, Sk 04 R
& MR EAREIZ LV RO T,
ERERAY T
EBEDIIX, /Sy 7T A MOFE (KEE) X
IRy 7T AR 6fliz v i, NNy 7T AR
HHOSHNEF, TN I T AR <L
F SP & W7z (W4 & e B L PR ZE AT )

InertSep ME-2
L7t Oz ikl

o h) 2.

(6) ik & FEOIHTERE

- AITALEE A

ARSAT MR RS, fEHECRTIC 40 °C DK T
10 Z3FEINIR LT s V2, KSUEfig 250 uL
hvA7aFa—72L0 2% (500 ul) D A
B )= NEMATHNT v 7 AIFH—T 20 F

3-4

IR L 7215 B (4°C) T 10 4y FEIERE L7,
12,000 xg, 4 °C T 10 syl 0orBE L, BiE 2 as,
FRATITRAIIIB L, B—F Y —T XKL —H
— CIMRRLE L=, K29 mL Z00x, 1 5o
A%, K78 0.45um DY P74 L
A —TABMLTEbDEKT29mLIZERL, /Ny
7T A S OREHAIR L LT,
- SrHTRE
AKX MIRIZE & 10 pg/mL L7225 X5 iR L7
b DA AL U 1572881 2 WNEIGRERER &
L7z OKIZZERER) . &3tk o e FREIL. #
SHRERRIEIC X 0 R T,
- b sy At
EEOWICIE, Ny 77 A NOFE (KRE) |
KORTHE NNy 7T A K< )LTF SP &=,

(7) BEAJED ICP-MS (2 & 5 55Hr

- BITALERE

ARSI ANTIRFEHE, FEHERTIC 40 °C DK
T 10 Z3 RN U To 6 v 7o, K E TR 200
pL & RS RASRICED LD R (1.42) S
mL, #ERLAKFEAK 2mL 2Nz 7, BB E G
PR SR 2 TEM - RAZR ISV, ~ A 7
H O RAEIE TR LT, k. RUBHRIR 2 R

g

KT 50 mL IZE R
WL 72,
« SrATRE
ESE. A, 6 iV v A A2 G RIRATEERIK
RO, MBI N TR 2 BTl s
LCesbhaia 77 7R8te L, 7707
AREOF R AT TIC e RIRA R ERK 4 4
ngmL E72B LML=t DE~ R v 7 ZfE
HERIR & LTz,

LabBHa#E & LT ICP-MS Z53#T



A, MEERE, SUZA TIRAEHC & B IR AR YE
Wik %245 100 ng/mL & 725 KO L7 O & Hi
WUBR L | 1572 BRI A I INEIGGRBRGRE & L7 OK
1325R) o ARCBE O BEIERR AT, PR TEE
IZE VRO,

C. HFFRpR

(1) ¥ 7 VEHERD ST

AEEE (Ze5RBR) | MIREUEE, RS 2
& ) — VXX T &' b E AW EENE SR o
FERER1IORLEZ, £, B~ ) v 7 2D
E OB SN TR 572, IRINENINGE
BRIZH 1T 2 1A 100%F0 4R (167 ng/mL) (2
PR L=~ N v 7 ARIMERERREZRIE L,
DEHEDEIE 100%H YR E KT 5 A~
U w7 2R UCRHMBILZ (3R 1)
U=k, A% 7 —LTHiHT 2 & AKGE
DIENLR 97.1%, WATHEE 5.6% & BAFRHE R TH
V.~ MU w7 2854 1.03 Th Y H#ERIEIC X
LHE~DOEBI TN EHr SNz, LarL, M
HERE, RBCEFOEIRITENZE R 32.7%, 32.1%
SRS WATHEE & 2241 19.6%, 15.1% Td -
7o Z &M D NASEORE PR B oD TE e 7 E £ IR B
ThdI ENRBEIn, v M v 7 ZARRITE
NEN 027, 033 LIEVVETH Y | BEIEROEK S
IANEREBHCE ENDTIC LD B2 BN,
ZHITK LT & b osh IR, KEEE, ik
B REBFT R TOEUER 0% TH Y, W
D~ MY v 7 AENEREEE PO Y F =Y
EPRHTHZLIETE o, KoT, U=
U > ORHICT & b o idaE AR ] &l L7,
TITHEY AR AF ) — /L TORIERTAKE
EF 100.6%, MK 66.0%. JRiAEL 57.5%TH |
WATHEEE XV T LD 5.0% L FCThoto, A X/ —
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ST . AEEER) B ORI DMK > 7273,
~ MU w7 AR (NI 099, 0.59, 0.55) (2
LrbvoEEZ BN,

7 R TOEMERIZUKEEE 111.3%, MikaUEk
82.3%. JRIREL 57.1%TH v | WATHEIXZENLZN
52%. 2.4%. 2.9%, ¥ bV v 7 ZRITENER
1.06, 0.71, 0.56 THH | A ¥ /7 —/)L LV @EEIC
M TE D2 EBRBEINTZ,

W, FUNREEL~ N v 7 AR TR LM
EREZR2IR L, VI~V o7 ol
2R, MIEEEIL943~121.1% ThH o7, A
PRERBFR RSy DA IE % 1555 FERIE 220
LEZLND,

(2) T— 3 A — N REIEDIHT

AKFURE (225 | MiREUR, IREUERN G 2
2 ) =& T RINEGRER OFE R 22 4 12,
TR AEHOTORBER 5 (TR LI, £z,
B~ N Y w7 ZORE DB DOV TR
T 5720, BMENGRERIZ 31T 2 B 100%HH
B (16.7 ng/mL) ML=~ b U v 7 AR
DMEAERE 2 JE L, £ O FRIEOREIE 100%
FEYREICRT D E2~ R v 7 2R E LT
A L7 (324,5) .

AKFE & D EMGERER (223808R) 1%, PRFFIREH]
25 10 43 LA D 4 FED R ERDY 70% A & 78> 72
23, ZOML 13 FEDOENLERIT 97.8 725 104.1%Th
o (4, KB AK ) — /L THIAEE L T
Te 22 ARt DO~ b U w7 2 FIE 17 FETRT
0.91 75 1.05 OEIPH TH v | IWHIRA AR
DFREE & [FFRE Th o 72,

IMAREEF O FIENGRER TOEULE L, £V
LIS 1641% CTF A H IV TIL 0% Tdh o 7-, 223
BRCRUNEDIK» ol 450, TT=hLT R



TITHNT TTFHIINT | TIIVRALVT 7
XTI 96.9%. 95.7%. 13.4%. 66.8% CTH V|
Z DL 94.7%07 5 103.7%DHEIPADIE TH > 7=,
TI=ANT X7 T HNTIRE RAFREIGE
THO, ANVKRALT 78 T0%R THoT-
DD, ZEABROEINCR I VIXEmh ol 77 F
FHNT DI, ZERER LD S HITARWEIGE & 72
ol (F4) . MIKREIO~ MY v 7 2RI,
AV IV 1.66 EFENoTo—, FTATANT RN
0.04 & HRD TIRVWMET, 77 F A V7 4 078 &
Ko 72 1% 0.92 725 1.07 OFEPHIZIL E - 7=,

PRECERN D DEINERIL, AT INT X7
TANT TITFAHINT AIVKRANT 7 0
Z I 53.2%. 60.5%, 52.1%. 39.0% T > 7273,
1% 82.2%0° 5 119.5% DA CTh -7, 77 =7
NT wGte, 2R CEINEROK - 72 4 flg R
T, 2RIV mWEIRTH 72 (F 4) o IR
REt O~ FY v 7 2T FA Y AT D073
UMD o 723, hld 0.92 205 111 OFFHIC
INE -7z,

TINNA— RN REIITIZ, A% 7=V K0T E
NAZHERLORBH D Z L N, A LT
JECORRBERICBNTT ' b ikBIc L 58
MERIEZATO 2D D, ThtiagE L L
T7E FATOWTHRE LT,

AGERN & DEIGRER (2230R) TiE, A%/
—/ U & ERR, (REFIRERIAY 10 3 LABE DT T =
NNT RXUTITHNT TIAFTINVT Fv
RANT 7 AXZNZEI 702%, 38.3%. 44.3%.
22.5%CTdH 0 . 98.7%0 5 113.7%DHIFHOAE & 72>
T DAL R D EARWEILER TH - 7243,
AB =KD @WEE o7z (R 5) o K
MHT ' R TEMLE L THRERAEBD~ N v
7 ZHFIT 116 225 1.26 THY | 17TFEETOH

3-6

— N A= NREIEOMREN, VAR AR
DOFRED 1.2 FREICHMR S, BIROES &
RN G O BT,

ML B DENRIL, 0% Th o> TeF A7
VT %R & 921%D> 5 200.0%DEIFHE 720 | 13
FEALED 120%% B2 HfERE 72 o7, FFIZA
Y LI 200% & 8D T W EIE R R S v
(% 5) . MEEEE T > CTRILEELZH O
D= M w7 ZRFIT A Y IR 129 LEL,
F AT HNTN1L 099, HILKRAILT 7 3096 &
o725, M 1.13 275 1.25 OFIPHOE TH
D, AK 7 —HHIE ERE RAER TR0 o7z,
PREEE DS B DRI 2 1% 22 305k o [ 3R & HE {2
DERMB DY R T TANT T TFAANT
HANRANT 7 L IREEI 64.1%,62.6%.36.4%
ERMETHSTN. T T =N T Z 5T Mo 14 F
1T 88.2%0 5 112.1%D#H TH 7= (F5) . R
REtO~ B Yy 7 ZRITAF Y IV 1.05 &
K<, HNVRANLT 7 U3 135 E@ho Tz, i
L11 726 1.26 OFPAIZINE o 72,

(3) ANLRP e HRIT 67 = L oA &K
BERAERES X > M X D007

BRI EORFHIIBN T, BE, $h. #fn,
6 filiz v LD DKEMEMESF v b T3y
77 A N OMERERE UL IR B~ F A 7 %
RE L7203y, MiReeH I A AR Al JREEH
6 fili7 v ADHAE LW L7z, Hn 2 FREE
HERE TSR T 2 L — MBTAR 2 O 72 [ A 4l
LRy T A NEMBE DR ITIEEBET L
7

MEFREHZ ., SRR L 25 BT o,
NGB ZE B NICRI L T L E D 2 &3 HIB
Lizi=, &) 27 o LR R L, AET



EOMEHITATE L,

PREVEHT, SRR AR ALER FH 88 2 Co#EIC
AREIATRECT D 2 L id o T, SR OHERIE,
BEARFIHZ 3 T DR MRS, Ny 7 T A D EA
EUETDHZ LV L, AR &I LT,

b R OKRED S DEILRIT 100.8% Th - 7o
W, WATHEEE L 17.3% & BAF Tledro7z (£ 6) .
PRECEFD D OEIERIE 123.3% & KEEFE D @
Zo7=m, <~ U v 7 2RI 126 THY | 4l
IEFEYERIT 97.9% & | WATHEEE 5.0% & GhETR
AR 725 BT L7,

6 fili 7 71 L DARRTTIES K 2K S Dla]
IERIT 42.7% LK o 72 (R 6) o, JREE D DR
PRIE 253% L S HITIRS . v MU v 7 ZAh 3
0.79 THIIELTH 32.0% CTh o7z,

(4) Mg e FEOSPrERE

MR EAR R TR T X Zehr o 7o 7o,
IR T T EFER O TS 31T D RiTLER 5 vk
DREHw, b FRaxtgl L TRART,

MR 250 pL 12 2 fEEDA K J— IV EMZ, 1=
DR O EEEr—2 ) —=NKL—F—T
W 5 LRI 2 BRrE L=, FRiE% 29 mL D7k
(ZVEfET 2 AR BR UIRaT L720s, Kk o
DOEUL (223 T ZEMEE 77.5%, WATHEE
19.2% & B4F T2 < Mg aED B 0[BT 1%
19.3%, WATHEEE I 22.5 & S HICRRRER L 72
STz, TRE, RIBEE BTN 2 7 ko (29 mL)
I, Ny 7T A FOHRRICE SV TRIE LT,

(5) EAJED ICP-MS 12 X 25347
ARG 77 A~ EESHE  (Inductively Cou-
pled Plasma Mass Spectrometry, ICP-MS) %, 7 /L

T A EEE N A L CAER L E

3-7

ftr 77 A~ (Inductively Coupled Plasma) % A
F PN, T T XL o T A kS
Bt DT R A B REOHTRE (MS) 12 X > THBE.
BT B OLOOTFETH D, HEEITH
BTHLD, ka2 THH SN TWDHeET
FOPETHY | MESTHATRETHD Z Lnb,
NEE R e FL 0. 6 i o LD &kt L
77

b, AR s KRB0 T s
REN B ZNZEI 0.7, 0.9, 03ng/mL & KRR
=iz BMENGRERGE R O~ R U v 7
AR HELRIR DR EME NS 7 7 > 7 BB O
ExESIWTEEOHEE Uiz, AR (Z23R)
2D DEIERIE 99.7%, WATHEE 3.5%TH Y | I
AR BIXEIER 102.7%, WATHE 3.1%. J&
B B IIENER 102.2%, WATHIE 3.1% & BA4T
R THoTe (F8) . v~ MU v 7 ZAZRIT 1.14
~121 TH Y | DT DR D H IR S 02 [ 2
D BTz,

galE. AKEUEE, MikEkEr, REEIOT T 7R
BN B2 3.3, 54.6, 6.9 ng/mL OFEE TH
S hizized, BMEGRERGE K O~ R U v 7
A RNIEEFS K DM EME NS 7 T 7 B DR
BRI EE OB E Lz, KRR (Z23R)
2D D[EIUERIE 98.2%, WATHE 2.7% TH v | 1L
TR B IEIEIINR 93.6%, WATHE 10.2%. JK
B BILENLEE 94.2%, WATHEE 34%TH Y |
MR DOWATHER LR Th o7z (£ 8) .
FU w7 ZFIL 1.10~1.13 TH Y | DT HIk
FEDMHEIR S L DM AR HiTz,

6 iz v Ak, KB MR, IREED 7
T IREIN S ZENEN 1.9, 44, 5.6ng/mL D
EChitShizizo, BMEGREREE R O~ k
U v 7 ARNMEERIR OB EMEN S 7 F v 7 &



BEOPRIE 2 51Nl 2 bl & Uiz, AKREE (2
HER) D OEINEIT 101.7%., WATHE 5.9%T

oV MR B 1K EE 98.8%. WATHEE 6.1%.

PRERERD B 1K BT R 94.9% WA THEFE 8.2% TH V) |
WATHEE S e %, LV @Emmotz (£8) ., vk
U w7 ZFIF 1.10~1.13 TH Y . DT IIERE
ISR S DA 3588 BTz,

D. B8
(1) ¥ 7 VEHERD ST

AREEE (ZEikBR) | MmIEEUEE, RIS 2
A=)V XIET ' F R EEE S LT e
VU ROT 275 o OERIMEIGRER % FhE L
7= (F 1D . AMEREDSD) I~ U oMtz
T R AIEAARTTHL Z ENHPA L, A ¥
J =R E L CHEAFEETH D DD,
EUERITAR S | WATHEEE © BAF TR o7, %
AT IR AR F 72 1R Ry D~ Y o
ZNRIZ KD VT~V DR, XiTA A Ak
FCL 26D THY | MHIEEED 121.1%. 97.3%
ThdI Lint (F2) . TOMIZREZES
LERIRNEEBZ OND, Lo T, AMEREH
500 ng/mL FREETHIVE, A ¥/ —/LHHIC LY
Ud~ U &kt mRe &l L7,

—H NERE R OT I 7HY A, TE R
AL )= ELLTHHIMARETH -7 (K 1),
e iR RRRE LS K D EIERIY 57.1~82.3% & KD
Tholeid, ~ b v 7 28R 055~0.71 Th
D, V= X0EEITNINEOD, ik
BFE 7 IRBEEI PO~ Y v 7 AR K
LV F~ U DhfE, XiIA A Al Z -
TWD EHEI S D, WATHE, MIEEE I RAT
TH Y., AMEFEF 500 ng/mL F2ETHILIL, A
)= NERE T R T I TFY

3-8

>R RTRE &l L7,

b, 7 JEBERTH DY =Y Y ROT
7EY e MK - IRENERE D DR 507
EE e L, AMEEF 500 ng/mL ToH AL
FIREZRIEZMSL LTy, V=Y idT7 ' b
THRIHATTH D Z LB L2720, ks &
FRFIZ T D EN D DGHEITA S ) — Al
HABEE LW EHI L7,

(2) F— 3 A — N REIED T

AL )=V, TR bR igaEr
PFA D HNATIEARIE T, A Y IVEIERI
164.1% 1% 200.0% CH o 7=, FA T HILT X, Hifi
HRFEZNLTAY IANR B LTALEYT
HY M1 . FAPHALTIZMPTRA Y I
DREIND T EDRRRBR I N, B oY
JEFGRBIE D N EETH D EREERE [FA4T 0
T ROA Y IVERBRE (RPEEY) 11BN TH,
[(FAPHNTRARAY INERAY INFFY
LB U T=%, (PRE) A Y I VICHRRE L7
EONEE T D, | LD ENG, FATAN
TEINTOAYINE LTREBRREL, AV
NOSHEE DERE LTHRIELE (4,5, &
TE) o ZOREE. EIEIL 85.7~1044% L 72
BAFAE & 7 o723 MRakE, JREVEHEIZ, 2
B ) —=EZ 7 b KO EERENME )T, FT
MARFER B A Y I SNSE 1, T4
CHANT HRINME E L TR MENDH D Z &
B L7z, W, KRBT AU 7 id s S
NTIEWD A, RAZREASGE, f T
TAY IR S, JREED S IR B S 7
WeEEZ bbb,
FAIPANT oA Y INICHBE L TARETS
&AL = A O BRI 13.4 ~103.7%,



ATIR 39.0~106.2%, 7 & kAl TIEImig 92.1
~133.9%, ANTJR364-1121%& 725, 7T kv
DEMEENR A K 7 =L @i, 7 i
LA AMUREDRICE D EEZLND, Th
X, KRB O~ N v 7 ZERENZ EnD b
XRS5,

AREFTTO LC S CIREFFRFRIAY 10 23 A D
BEIROERIZBF TH LM, 10 5L EOT 7 =
HNT N TITANT TTFEINT TIv
RANT 7 v OEMEMED > T2, KB H O
HEHTHEPNEMENZ LD, v/ 7 aF a—
7RI AR~ D W AE D FREMER B 2 B D
D3 NEEERD S ORI AKEE S ORhi X
RN E L Ao 7o, FRC, MikEE»H 7 & k
THIE T D L EMERRBENICE o722 &
N, BAROSHIT TR, AZ /=10 Tk b
YOMANLEELNEBZLND,

(3) NLIRHEFRXT 67 = 2O LK
EREMRMS X v M X D00

b FIE, KB & ORI KGEER) 5 Ola]
WRXY @EhoT22, 2k, eHBREA Sy 7
TANDFEE, VUBAA b REALTLED
Z LIRS, MIEREERIL 97.9% TH D HE & L
TIXERHFTIIH D0 IINEED 10 ppm & &0,
Ny 7T ANTIEZORENRETH D720, X
DAKIRE CTHMRINTE 2 HIEOMSINEE LU,
6 i 7 AMIART HIETHRETEZb 00, [H
A 253%, v FU v 7 AR THIELTH
32.0% LIRS, BENMLETH T,

(4) MR v ZBOSMERET
ARRREIHIEIC T, K, MiEslEhn o b E
HTE7=2b DD, [FINZEIX 77.5%., 19.3% &Ko
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Too ETVATREE S WEEE & 20%H#% TH D |
IHTEDIE S D& MIEFITRE o7z, THUTIE,
n—% J —x R b — X — T ORMERER—K
ELTEZADND, HRFRIEFOBREL NS Z L
AEEL, n—F ) —zNRL—Z =2 LR
WITTEZHESL U IR K ONGATRERE 22 1A b &+
DN D &R LTz,

(5) HEAJE®D ICP-MS |2 L 55T

ICP-MS W5 Z & T, b3, . 6ffir =L
Z 100 ng/mL D FE THAN L 7o KGR, ik alkt
PREREEDN S [BIXER 93.6~102.7%., WATHE 2.7
~102% THRER/REMETE 2 (R 8) . £z,
IR Z~ Y w7 AR TR L 7o i EEIE
TR 9 IR LT, @@ 3 i, 3k 3 fEhET
84.1~90.0% DEINFRTH V . ANAKFEH 100
ng/mL OB, . 6 iy v AX I/ FT6E
Thd LW =i,

ARREFIEICBO T, SEREUZ 230 2 B
1B STV 9 10 3. ~ A 7 2RI 36 47,
Oy PRGOS 1 B, ICP-MS Dy HrBsfE] % 1 3%
BIY720 153 THO ., AitT 20 L8 2 K & 7
Lo T HEOBRAREIZE T DRKNWETEH L W
SHMNOT D & BunRE 2T o7 8. &
DRI COMTRER A RO D L O WETDIN
BN D,

7 v 7B OSHTIZB T, B HRIT 03~09
ng/mL, 6 fli 7 = 41X 1.9~5.6 ng/mL Rt 47z D
Wkt Uy SRR, IRECEHH IR IT 3.3, 6.9
ng/mL T & - 72 A3 MK I FE 1S 54.6 ng/mL &
L DFEL &LV SR E TR STz, BRRRE R &
LC, MAFEEEDS 10 ug/dL (= 100 ng/mL)FEE />
B, NAERKICED S §-7 X 7 LT U UERIKEE
# (ALAD) {EMEDOBHEMNAEL, 50 ~ 80 pg/dL LA



BT % AEEIR. BIBRETE . SRIHMRERE T 2 H
HLashTnag (Mt THRRMRAER ) =
R A=) o T n R OREE OB B
DAETFRDIUT &> T, MR LR OITH 5 AT
REMEDS B D Z & ROMEAZEN R E W ATREMEIZ
HiREEBFEALND,

E. f&#

SR 2 A X, LC-MS/MS (2 L DI - RS A
BB O 7 R R, B O — A — PR
DML L ICP-MS 128 D ARk DB 3,
#h. 6 M7 v AOBRIMEE BT LTz, 7 Rk
RE T — 3 A — N REBHEIL, SFOCHEE I L
T ) VR L FIRRORTLERE & L, AR
B 500 ng/mL > 7 VU ECHEA 2 & . 50 ng/mL
DH—"A— NREIH 16 e TE % HikEx
sz L7z, B34, #n. 6 ffi7 = A% ICP-MS % fif /]
T 5 2 & TAEEET 100 ng/mL DL Z i T
LT L AR LI,

A VSRR, N — RS, VT
BOFEARORTLBRFEILE U & Lmad, > 7 ELhE
E2fEDIH, VI~V i 7 ' b T T
TAE ) —=NEHNDLZENRLEELWEHBIL
TEDIZRE L, =" A— N REIIE, A —L
K0 7' b T T 2 07 03 R LSRR AT RE
EWVWH ZEBHABMMNE RS T, T EE IR
. ERFFETHREYEARFETE 5L 5. MxiZ
BHIE Lo HTiBIE AT RE R IR D e 32 2 & v
FLWEBEZOND, AHEY CRBEFE —R
— FREHE, 7 UERBERIC OV TR, MoE
TOMHRORE b A4ROMEL 722,

HEBIZOWTL, KEMEMR@BS XY M2
WD TEOBRBIINEETH > 72, —J7. ICP-
MS OAERIZ X 0 f5E C @R 72 o347 )7 15 % fife ST
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TE, BB 2 B2 Z &6 Rk
BUCET DI ORI DA BEORRETH 5.,

W, AWFERREIZ B W T U T R A 2 BRET L
Tin, YT ALEWTED L LTHWSILD ATHE
R BEWOIETT AT N T AR T
ACAV T L THD, ZNHIZHONTH, 5H%K
T2 L EE XD,

ARFFECRENE L7 LC-MS/MS 12 X 5 i - R
MNEEHF O R Y o REEDO—F o HTIEOR
SO i A& T i 7 [ ST B2 3R A £ S AR AEBFZE T D AR
— L= DO TR URL 2B AL TV 5,
(http://www. nihs. go. jp/food/group3/JintaiS
hiryouKensaJouhou/JintaiShiryouKensa—

Jouhou. html) 2>HABE L 7=,

F. WFEHR
1. %8R
1. HO&EE, IUTRE, BT, FEL, RE

T, MEMEEE. LS. BT axtED=H0
LC-MS/MS (Z & D IR « JREE NAKFREF R OFHE Y

L RBEO—HSHEORR. AARB(LFER

F8. Vol. 27(1), 33-39, 2020
2. PRAER
1. HOEE, e, ILTEE, LML, RE

THE, MEMEE, MBligE. g7 axtRoizoo
LC-MS/MS |2 & % iR « IR NAFE oD 1 — 3
A— FREEO—FoIEOHR. BAR ML
T O 116 Bl R TINGE 2. 2020 47
11 H. Rl (Web BR{#E)

G. R EERED HFE - BEIRTL
1. RS
7L,


http://www.nihs.go.jp/food/group3/JintaiShiryouKensaJouhou/JintaiShiryouKensaJouhou_files/Taguchi_etal_skagaku_Vol27_2020.pdf
http://www.nihs.go.jp/food/group3/JintaiShiryouKensaJouhou/JintaiShiryouKensaJouhou_files/Taguchi_etal_skagaku_Vol27_2020.pdf

2. FEHHRBG
72 L,

3. T
7L,
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F 1. NMEREFY =Y U ROT 272 o OFEIL

K Mg JR
TRHELE | LR | e | WATRSEE [ <hyo sz | s | EATRSEE [ <hyw s | s | EATRSEE | <h)w sz
EE (%) | RSD (%) 2R | EE %) [ RSD (%) 2R | EE %) [ RSD (%) IES
X )= V=< 97.1 5.6 1.03 32.7 19.6 0.27 32.1 15.1 0.33
7% | 106.0 5.0 0.99 66.0 3.8 0.59 57.5 2.6 0.55
S ”Tf"{‘/ 0.0 - 0.00 0.0 - 0.00 0.0 - 0.00
TIZEY | 1113 5.2 1.06 82.3 2.4 0.71 57.1 2.9 0.56

2. NEREI Y F= U VRO 27X Y ORFIERIGE

il 1 B =R
R AN
AL | (AW x R =
UF =l 943 121.1 973
A S 10 111.9 104.5
ik |2I2 - - -
7740|1050 115.9 102.0

K3 N A= FNREHK 1T ROEREA A & RFRFHE

A A ) | R BB

i i) i B

Precursor ~ Product = (4)) et
FxH I 237.0 72.0 3.7 2.1
A IV 162.9 88.0 39 1.9
A LA LT (MTMC) 166.0 109.0 65 15
A= 210.1 110.9 6.9 1.8
R FAFTINT 224.1 109.0 7.0 2.4
NI ZaWNIZ 202.0 145.0 7.3 7.1
FAETCHNT 355.1 88.1 7.4 3.8
MPMC 180.2 1322 7.4 2.5
TFF T 2N T 226.1 107.0 7.6 3.8
XMC 180.3 1232 7.6 1.9
B I -7 239.1 72.0 7.8 1.3
A4 Y7 a7 (MIPC) 194.1 95.1 8.0 1.8
7 x /) 7 J1 7 (BPMC) 208.0 949 8.8 1.4
T =HNT 400.1 238.1 10.2 1.3

R TTHNT 411.1 195.0 11.3 0.65
T7ITFAINT 3833 195.2 114 2.7
TIIVKRANT 7 381.0 118.0 13.5 0.85

aSmMXBET VTS LAEGHK-AL ) —LFRTIER L7 B
DEHEZ, 01%FMEHAK-TE b= FULZETHERLZHREH
DA E Tl L 72,
b:~ MU w7 RAEHEREH O — 7 i FE AR % TR IR AR R
DY — 7 mAE TR L7 fE.
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F 4. NGB — S A — FREFRD A 2 ) —)VRIHIC &2 TRINEIERER S R

K i % IR
E s AR <Ry F e EATHREE <Ry o2 B WATRE <R )y r 2
L% (%) | RSD(%) R L% (%) RSD(%) IS ELJE (%) | RSD(%) R
XY I 100.2 6.6 0.94 955 10.7 0.94 96.3 7.0 0.92
A Y IV 104.1 9.6 091 164.1 8.3 1.66 119.5 104 1.02
A VA v 7 (MTIMC) 102.0 7.8 093 99.9 16.6 1.05 105.1 8.5 1.02
A= NS 101.8 6.8 0.95 102.6 139 1.05 106.2 8.8 1.05
RBA AT 97.8 7.6 0.94 94.7 132 1.03 97.1 7.7 1.00
VNI 101.6 7.8 0.96 98.1 17.0 1.05 104.1 8.5 1.03
FAHHNT 925 9.7 0.95 0.0 - 0.04 532 10.5 0.73
MPMC 99.7 55 0.96 98.9 11.7 1.05 103.5 7.8 1.05
TFF T 2 INT 99.1 7.5 0.92 99.0 12.5 1.04 95.5 3.7 1.02
XMC 100.1 5.8 0.97 100.1 9.8 1.06 103.2 6.9 1.06
U Ih—7 98.4 7.0 092 103.7 16.9 1.01 102.7 93 1.02
A4 Y 7 a BT (MIPC) 99.9 6.2 0.98 98.0 13.6 1.03 104.0 8.6 1.04
7 x /) 7 H )7 (BPMC) 103.8 45 093 96.0 152 1.02 105.9 12.0 1.02
T =T 60.9 32.1 0.93 96.9 15.6 1.07 82.2 255 1.03
R TTHNT 37.1 28.3 0.96 95.7 6.2 1.05 60.5 36.1 1.11
T7I3FHANT 42.0 30.6 0.98 134 37.0 0.78 52.1 19.8 1.03
HIVIR AT 7 16.6 9.6 1.05 66.8 219 0.92 39.0 333 1.06
AV INAF AT H LT 98.6 9.6 - 85.7 8.3 - 87.8 9.9 -

ar FATHNT PREE A JVIREEICHEL A VVRE LS E L TR LZEIER.

# 5. N A — A — FREEDO T ¥ b oI X2 BNEIGER G R

7K JilIR(E3 R
|l WATHE <Ry sz |l WATHE <Ry sz |l WATRE <Ry sz

FLE (%) | RSD(%) BIES FLE (%) | RSD(%) BIES FLE (%) | RSD(%) 2R

F®H I 109.4 8.2 1.17 116.7 54 1.15 103.1 7.1 1.05

AV I 113.7 4.7 1.16 200.0 8.9 1.29 1105 8.7 1.11

A RV T (MTMC) 106.9 53 1.20 122.1 72 121 109.8 8.2 1.19
A=FE Y% 108.8 6.1 121 123.7 6.8 1.22 109.8 6.6 1.20
RULAFINT 104.7 54 1.19 1182 7.7 1.20 106.5 7.1 1.19
B RY L 107.8 6.1 1.20 120.7 113 1.19 112.1 8.4 1.19
FAHNT 98.7 10.2 1.18 0.0 - 0.99 97.5 8.6 1.17
MPMC 105.5 5.6 1.22 122.9 5.1 1.21 108.5 6.9 1.20

TFF T2 HNT 104.4 52 1.18 123.1 8.1 121 110.1 8.5 1.20
XMC 106.4 6.2 122 1234 6.1 121 1083 5.1 1.20

vy Ih—7 102.4 52 1.17 125.2 8.6 1.18 107.0 11.7 1.18

A Y F a7 (MIPC) 105.7 4.0 121 120.5 7.9 1.20 107.6 7.6 1.21
7 = ) 7517 (BPMC) 110.1 72 1.17 120.9 54 1.25 107.9 9.8 1.26
TI=hNT 70.2 26.9 1.21 122.4 17.0 1.14 88.2 152 1.16
R TTHANT 383 354 1.24 133.9 142 1.13 64.1 498 1.16
T7ITFFINT 443 31.6 1.24 92.1 7.1 125 62.6 204 1.22
TNRANLT 7 22.5 21.6 1.26 101.7 10.4 0.96 36.4 258 135
AYIN+F AT H LT 106.5 6.9 - 104.4 8.9 - 104.3 8.6 -

a: FAVINT PIE T A JVRETHEL A JVRE LA T TR LB R,
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S/

/H\go\N/)\

iN,Q\g/rng,rll\gO\N/i

1. AV I () L9F AT () Ok,
e A Y 2L (CsHiN20,S) o 43 FH 162.21 g/mol,

fi FATNT (CioHi1sN4O4S3) 53 F & 354.47 g/mol.

# 6. EHH LNy 7T X FOMATICL A HE, 7 1 LAOTINENERER A5

7K IR
{b&w B | WEATHEEE [<pyysn | BURER | WEATHEEE [ <1y ysr | 46 1E BN 2%
HJE (%) | RSD (%) | #WR | B (%) | RSD (%) | %Rk (%)
=3 100.8 17.3 - 123.3 5.0 1.26 97.9
offfi 7 1. 0.7 5.4 - 253 9.1 0.79 32.0

7. MIEEE B 0 & O TIMNENGERERS R

7K JiiR5d
{bety | B (WATREEE | BIUEE ([ WAT 5
HJE (%)"| RSD (%)* | B £ (%)*| RSD (%)
v # 77.5 19.2 19.3 225

& 8. ICP-MS (2 X 5 AR B3R, $0. 64l 7 o 2 OTRINEIGGUER S R

7K 1K SR
7] B R | WATREEE |2 yyyn | EIEE | WATHREEE | <pyypn | EUE [ WATHEE | <) )y9sn
B (%) | RSD (%) | 2R | EE (%) | RSD (%)* | #R | EE (%)*| RSD (%)* | #hR
b # 99.7 3.5 1.14 102.7 3.1 1.20 102.2 3.1 1.21
& 98.2 2.7 1.13 93.6 10.2 1.10 94.2 3.4 1.12
6fti 7 &1 2 101.7 5.9 1.13 98.8 6.1 1.10 94.9 8.2 1.13
a:n=4.

9. NMRREI e $h. 617 o LD EREINER

o i EIEI ﬂz P
7K 18 IR
v & 87.5| 85.6| 845
& 86.9| 851 84.1
6fiz o | 90.0| 89.8| 84.0
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JEAE BRI TE B MBI A (&5 O R HEEN T 5 3E)
N 72 B S EE 2B T D B ABE OHEE D 7= 8 DAL |
gy 1O 28 W A E (B2 )

EVERMESBIEITICE T 5 A (# - RE) R0
AR DRI D BR%E & RE(L

rgEmy g Tl (ESZEES fnEAIERT)
WHIEm#E WA FHE CGRURTRF)

WHIEE &

AR TIL, IEFE, BRTEBIH T 2=/ =7 EICE LT, WEIRTH 95)EME Versinia
enterocolitica 72 & NZ V. pseudotuberculosis ZxI54\2 L C. V. pseudotuberculosis &
TAE T
Z ik C& 5 Real-time Multiplex PCR % (TagMan ¥£) 72 & ONTHRFEIIZE 0 BED T X 540
ERAR E— X1k (IS 1) DA T, S BIZBR LIcFEZHWT, WM Yersinia
WG LTV ) R A I OFEM R O NIH AR L7 U F MR 5. WO 277,
FDOFER . Multiplex Real-time Multiplex PCR (TagMan %) & IMSYET., V. pseudotuber—
culosis L IRIEME V.
Al L, EEESSHRET2 Z LB Th o7,

enterocolitica® 9t §FE72 American strains & 598:72 European strains

enterocolitica @ American strains 725 NI European strains %

A WHFEHRY

V. enterocolitica \X, Yersinia&\Z
BT %77 LRtmEtEERIERE TH D
eV T ORI R RE & LT
b TW5D, BFIICHAENRALND
M, =3—ry RTORERFOREPZ
<, I—my RTEEELETHERETH
%o ARITIT 60 22 5 0 MyFEA 5
NWTWDHNR, £DHH 03, 04,32, 05,27,
08, 09, 013a, 13b, 018, 020 I3 X Tr021 ®
9 MIFFELNNTPFNEZ RS, 2D 9B,
03, 05,27, 09 1% “Furopean strains” &
PRI, BIBRIER 2R T RE 05575 T

o5 DITKE L, 04, 32,08, 013a, 13b, 018,

020 33 LTV 021 IE “American strains” &
FEEA, NMCBUEZS SR 528
HomELMFELTHL, ZNL5D
“American strains”iX, FEIZALKIZIR)E
LTHMmT 22 8idmESnhTnDd, L
NL, ZHBHD American strains”® 9
b & BIEHPEC RO MmIER 08 (LLF 08
) 1E, 1991 AR )0 ThH AN ETHRALH
DI FAINBaEES I, DOBEIZS
T 5T EBHALNIT > TLRE, T8
DRETADFR AR ZHIIEIML T
B, LEERE>OHEIZMMEREE TR
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ERNCREDRESND L OI2720 ., K
(. TNET20FHRESNTND L en-
terocolitica DHEMBYEFHI D H 6,
2004 4ELIE S OIZT T 08 I2XkDH D
Elpotle, £, ZOMEMITONETL T T
72< . 2000 HELARTIE 08 F A3 340 LT /R
Mmologd—n ySEEICE W TS, T,
N DREGEH OREDHIRE, KT RA
VSRR — T R CIE 2004 4ELLFE, 08 I
K DG BIRNZHIN L TV 5 Z & A
HEINTWD, F£72. V. pseudotubercu—
losis WX OHURICE D, 1 ~15 OMiHHE
RIS, S HICmiERE 1, 2, 4 BXW
S5 E BICHHEREC AT BN TERY | BIE
EFTOLEZA 21 MR LTV D,
ZDH L, MIERE 1 ~6 FER L OV 10 BER
EEM AR, F—r v X TR laBXW
3 DAYBESEEE N E VDI LT N ET
LR MIET S S BES U, AD 513 4b,
ba LT 5b DEEHEN =< 22D T-
HRE OB RNEPEALCD A N A > DR
PENE Rl 5 A — — PR A EAT D
BREED X A TOEEN AL THY, A
DY BEITEE RER LS S5 2
EMBZ,

AL TlL, JWIRM: V. enterocolitica
72BN V. pseudotuberculosis DK
Zkra B9 E LT, A4FEEIL, Multiplex
Real-time PCR (TagMan ) 72 & ONZHf%E
R e — RIEEBHTE Lz, & LC, bk
Yersinia \ZJ&G LTV D J R A I DH#fHE
MO WNCHEZ B L2 v s v
T, Z DR I~ 2 DF AEEFE

4-2

fili L7z,

B. #fF5E 51k
1) TR

iR & LT, IR L
colitica 03, 05,27, 08, 09 O 4 Hkk,

entero—

V. pseudotuberculosis la, 1b, 2a. 2b.
2c. 3. 4a, 4b, 5a, 5b, 6 D 11 Bk, I
Intermedia . Y.

aldopvae.Y. rhodei @ 4 BRI LN Sal-

Y. kristensenii .

monella  Enteritidos . Salmonella
Weltevreden @ 2 EEEDE 21 HEEZ AW
2 (F& 1,

2) K%

AX L INTIZ-80CTHRIFEL TV
HEifk% . trypticase soy agar (TSA) (BD)
\ZBEFE L BB LTz V. enterocolitica &
Y. pseudotuberculosis ¥ B F LM TE
ERWTHER LT,

3) TagMan Real-time PCR
(1) DNA D fhH

3 E B & trypticase
(TSB) (BD) 10 ml |Z#&fE L. YersinialZl
DWW 25°C T Salmonellald 37°C T 24
IR HRME R 28 L7, DNA Ol 1T AR A L1k
TITV, ETHEFRNK 0.5 ml & 10, 000X g
T 10 4y L, & O TR I PR 7%
oK 0.5 ml ZUSI L CTHEES &,
10,000 X g T 10 syfilmis L7z, g
TeDbH | ZDOUWEIZ, PREZEE K 0.5 ml
ZWIN L TR SHE, 1000CT 10 4
BN 7=1% . 10, 000 X g T 10 4y .o L,
Z D FIEEHHE DNA IR & LTz,

soy broth



Q)7 T4 ~—

Multiplex Realtime PCR(IZ V% {Z ()
B L7 IA4~—I%, £ 1ITRLE,
ail 1XIRIEAE V. enterocokitica %, inv
X V. pseudotuberculosis% 7825 N fyud
IXIBIENE V. enterocolitica® H & Amer—
ican strains ZRHTE 5,

(3) PCR St

PCR D~ A 7 0 F =2 — 72 Bk
Bl LIRE R ROK 2 FI T 100ng/ul
(ZFRAE L7855 DNA VAWK % 2.0p0, TB
Green® Premix Ex Taq™ II (T1i RNaseH
Plus)premix (% 51 7 /3 A 4 (§§),
% 10pu0, 10uM 77 A ~— (Forward &
Reverse) ZELZ41 0. 8u0 323 LUK
BEUK 6. 4p0 ZINZ, Bt 20p0 OISK E L
oo BEME= v Fr— L& LTiE, $5%8 DNA
DR VITWERFEIK 2,000 ZMAT2D
DxE MW, FEIEE L LTI, yamaki
yellow & FAM % A w72,
PCR (TagMan £) i Z1E, MiniOpticon™
(Bio—rad) %ffH] L7z, Real-time PCR O
BOGSMEE UTiE, BONREE & UG KRFH]
ZEZ T, TRTOENBIR BT
& DB R RER LT,

4) IMS 1%
(1) HEAR B RK

HEEAER E LT, WM F
colitica 03, 05,27, 08, 09 D 4 FHkE,
Y. pseudotuberculosis lb, 3. 4b D&t 7
Bk A Nz,

(2) Prif i
IMS (2 2 Huimyh & LT, hikot

A

Real-time

entero—

4-3

Y. enterocolitica & V. pseudotubercu—
losis Iy (7 > BAM) & BFRHUME
Z =, JEAIEM ©— X Dynabeads® M-280
Sheep anti Rabbit IgG (Dynal #t)) 250
w4 1.5ml~ A4 7 v F = — 7 [Tk
D, PBS/BSA TE—XZ&VEVEL T HEAER
E LT, 2N, FliEEzEnEninZ <,
R T 2 FERERAI L7223 5 B — XITEIES
, R — XA L7,
(3) IMS )it

PBS T 10 fFREEAIR L 10*-10'CFU/ml
TR EE RS U - (IR Iml 12, 5)—(2)
T LR e — 20 1 N2,
20 SyfEREFN L7z, = D%, PBSIml Z /M
TIRF, A TORR E— X DINE, ik
DEREE WD Pl %2 3 Bl VIR L7
%, SRR e — X% TSA IZHERE L, 25°C
T 24-48 HRAFREER L, BRBEL &2
an=—HEFH L, 2 LT BELE
P & B U7 B oA bele LT BT
ETHOEIGEZEHE LT,
5) B3¢ L 7= Multiplex PCR ¥ X OV
Real-time Multiplex PCR % FHu 7=Ef4}
AR TR E02 B ORIFMET V2 =7 K e
DO
(1) g 7> & O R
O FE %

Y. enterocolitica 03, 08 ¥ X O
Y. pseudotuberculosis 1b @ 3 BEifk% H
AV
@ik

Mg e LT, v Fhikii (2 v 8 -
7 L) W,



2) 7 UM B O E R
HEEAE R 4 TSA (CHEAR L T, 25°C T 24
Wrfi k5% . PBS TR W &4 10 f5FEBeAT
WU, o3P ific 10°-10°CFU/ml 1272
DX L7z, WA Lo i)
5%, ISOSPIN Blood & Plasma DNA & v
I (NIPPON GENE) % FHV T DNA ZfliHH L
oo fHE L 72 DNA 2> 5 BH%E L7 Multiplex
PCR 72 5 TMNZ Multiplex Real-time PCR
(IC ¥£72 &5 TN TaqMan ¥£) % AV THERE
EORHZITV, £ ORREZ T,
(2) / A X I\ DIy
OfLERR A
ik & LT,
08 NHFFE SN TWVWDHZ & AfERL TS
J AR OFEE 45 ik E V-,
@/ AR IEENS ORI
HERIRZ 9 58 PBS 12z, X<
¥R L7=%%. QIAamp DNA Stool Mini Kit
(Qiagen) Z FVNT DNA Z4hH L. BE%
L 72 TagMan Multiplex Real-time PCR
Z W CIRIFAYE: Yersinia DR %2 4T- 7=,

Y. enterocolitica

C. HFFERCR:
I)Multiplex Real-time PCR (TagMan %)
(1) e PCR
(TagMan %) S&4tF

2 TCOERERNEEF A CE DR

Multiplex Real—time PCR (TagMan ¥%) 2%

72 Multiplex Real-time

MR RR UT-FER. 95°C T 30 RIS
IHE=%, 95C 5 B LUN60C 30 %

40 YA 7 AT H FZHRIRETHDH Z &N

4-4

B L7z, DIRIZZ OS5MET Multiplex
Real-time PCR(TagMan i%) Z#4T->7-,
(2)Multiplex Real-time PCR (TagMan
%)

BEWBIRFTh D ail, inv BEIW
Fyud OIGIRFEMZ KT 5w el i 4 (X
VIR LTz &G LTI 7T A ~ — 13 RRR
AR LR RICAOE L, dOEE O
IEABERE S e, ARl BA%E L7 Multi-
plex Real-time PCREIZ X » T, JHJEME
V. enterocolitica® 9 &, JREE7L Amer—
L5
strains 72 5 ONZ V. pseudotuberculosis
D 3 OOWFE « T N—T Z55F TRET
LT EBARETH o T,

(3)Multiplex Real-time PCR (TagMan
%) OfEHR

A B 13 BRIC 2V T, Multiplex
Real-time PCR(TagMan %) &1T > 7o it
R 2R Uiz, WRME V. enterocolit-
ica 4 FRIZOWTIE, WTNoOFEkE D
X9 D EEE O EADFRO T,
F 72, American strains Tk 2 08 2D\
T, fyud (SR D a0t O EA A BIER
XN, F£7-. V. pseudotuberculosis Fk
IZOWTIE, T XTCOEKRT inv X7
DHOCEOIHP B Sz, TSt
DERTIEZ, WT IO EGE O HFHILFE
D BRI,
2) TARBLILIE & FA V72 IMS 100 5 TS R

L e 7HEKDO S DB,
Y. enterocolitica 05,27 LIA @ik
HIX &G LIEE OB ATRE T, FEM L

H
DHY

ican strains 77 European

aill



i "R & B b e Y
V. enterocolitica 05,27 IXIFIINE &1
R T (K 3),
3) 7 B WA A 2> & DR RS S

Multiplex Real-time PCR(TagMan ¥%)
LD vy BRI L
V. enterocolitica 03, 08 B L O
Y. pseudotuberculosis 1b @ 3 BERIZD
AN G
10!CFU/tube £ T. V. pseudotuberculosis
1b 1% 10°CFU/tube DHE & E T, Mk FhE
ThoTe (FE4,
4) ) XX I HEED S ORISR

AR A5 RT3 A (6. Th) 10
Multiplex Real-time PCR (TagMan ¥%) T
ail & fyud DR S iz, Zib ORIk
MBI, YV enterocolitica 08 MNEEFEE
TS LTz (E5),

V. enterocolitica 03, 08 X%

D. B%

AARCHMEE 72> TW DI EME
Yersinia T D IRIFENE V.
ica t V. pseudotuberculosis, ¥FIZIRE
M V. enterocolitica \ZB L ClE, ik
108 %G dei M American strains &
5955/ @ European strains Z kil L CTH
HTx % Multiplex Real-time PCR (Taq-
Man %) OBIFE LA, TORRK, Th
50 3 EfE - Z N —T ikl L CoEE -
FETDZENAETH T, MHERE
tisdsteda 10'~10° CFU/tube THEiA»
2o & BIT, EEOMA O EMEZ 2 X T,
HTHRBLIME 2 FV T IMS $EIC K D E O

enterocolit—

4-5

BV V. enterocolitica 72 6 NIZ T
pseudotuberculosis DAy EEZFE L7T-,

ZTORR, B0 7 MiEHRO S 5,

Y. enterocolitica 05,27 LIS @i iRBLIML
HE IS IEOPUmIE & L CHM LA
RETH-oT,

AHFSETBIFE L7z Multiplex Real-
time PCR (TaqMan %) 23ERIRIR{KDNS D
AR Yersinia O/ IGH FIRE D% it
T AHHMIT, V. enterocolitica 08 DHEE
SNTNDH T ENERINLTND S R A
I OFEMN D BAFE L7z Multiplex Real-
time PCR(TaqMan %) CIi R Versinia ®
BRLZ1To72 & 2 A, 08 WADHES LT
A& 2> & V. enterocolitica American
strains Z RS D HEOEE AN KR S
oo Flo. SO UYFRBIMIC V. en-
terocolitica 72 5 NZ V. pseudotuber—
culosis Z#HFE L, B% L7z Multiplex
Real-time PCR (TagqMan) TR Z4T -
7= & Z A 10'-10°CFU O & THRHIFIRET
HoT,

INHEDZ e, ABFFETHIE L
Multiplex Real—-time PCR (TagMan i£) I,
JREME V. enterocolitica IMLIEMI 08 73
I IBEL, E£72. Y. pseudotuberculo-
sis bEFEL TV LB EIZIB W TILFE
AR R <L SRR HEE R MR AR > &
PRIV =7 OFZ 3L 5D,
TR IR - [FE FTREZR A 72> — /LT
HDHTEHALT,



E. f&i
RIRME L

American strains

enterocolitica D 58778
& BEuropean strains
B LY. pseudotuberuculosis % i&H T
x5, L0 ERKE Multiplex Real-time
PCR (TaqMan i£) DOBAFE AT, FRIE
faf& LT, ail, invBELO fyrud ® 3
ZEP, T O OB FRFICHR T
&5 PCR RIFZPRR L. £ DR THHIR
M Yersinia OB ATRED Z et LT,
T, mRGULIE 2 v IS YEOBR
HHIToT0, S HITIRCHEE D & B
L 7= TagMan Multiplex Real-time PCR T
WO 2RI T2, £ ORER, B LT2 7
T V. pseudotuberculosis & J7)FME V.
enterocolitica ® American strains 72
5 NZ European strains a4 5 2 &
DA[RETH > 7o,

F. WFER3R
1. FwsC¥E#+R
1) Bui Thi Hien, Shunsuke

Tkeuchi, Yukiko Sassa, Takeshi Niwa,

Yukiko Hara—Kudo and Hideki
Hayashidani. Development of multiplex
PCR Yersinia.

for pathogenic

J. Appl. Microbiol. (in submitted).
TR

1) Bui Thi Hien, MINHAH, xR
S AT TR - AR TS
JJEE Yersinia @ Multiplex PCR IZ
£ 2R HIE OB, 5 163 [B1H A
BRI P AiTE S, 2020 AR 9 H.

2.

4-6

A (Web BRfE)

2) MPNHEAG, Bui Thi Hien, &4 &K
S AR S TR AR TR
JRJEME Yersinia @ Multiplex Real
PCR 12 K Gl kR HTEDBAZE. 25 163
[ H AERIE P il dE 2. 2020 429 A
A (Web BRfE)

3) Bui Thi Hien, MLPNEEAG, T
F. HRBEFHE. SRR Yersinia @
TagMan #£I2 KX 5 Multiplex RealTime
PCR |2 K 2l HTE DRSS, 25 116
[ A AR SRR S, 2020
11 H. Kk (Web Bifi)

G. FNEYPERED HHFE - B &R
L



1. ®IR M Yersinio® 18 H 9 HMultiplex Real-time PCRi%

L
(TagMani%)

L R TE TS A7 —

] ) HERH

AT HWERR T free R LE e
F  ATGATAACTGGGGAGTAATAGGTTCD

ait R COCAGTAKTCCATAAKGGCTAKCATAT 163 MEH Y anternonibog "'!""""""’Ea

Froba |fakima-yallaw]TCTATGECAGTAAT AETTTGGT CADGGTGATCT[MGBED]
F  GGCOGTAAGCTCTCACTT

fad R AOTCATOGGTGOTGTATTTE a7 ¥ ppetsiuhancss  ACER TR

Frobe [FAM]COCTGCACTGACAGCOAGACCCT|BHOL)
F  GCTTTTGACACARCCTTAGGCAATA

i R COCAMCGTGGTACTEETCALTG i ﬂ?ﬁ;:::":ﬁ::‘:’ R R
Profe [FAMTGEGCGTTATCACRGATCACAATGAS [BHOL] '

2PCRENE: 95°C 308k = 40 )L (95°C 55 — 60°C 308

{E 55 U1 ¥, enterocolitica Y. pseudotuberculosis
. inv
ail -
, e H .
1] H ;F.. = a8 13 il :..... i 42

: /|

] 1] . £ 4z
Oycian

1. Multiplex Real-time PCR(TagMani%) IZ&5
BB TOBIEEY G HRIIEHE

4-7



#22. Multiplex Real-time PCR(TagMani£) IZ& A HH ISR

B\ Yenterocolitica Y. pseudotuberculosis . . .
il f Y int." Ecoli SW
F 03 os2r 08 09 b 2b 3 4b Ha 6

gl + + + + - - - - - - - - -

A = = # = = = = = = = = = =

my - - - - 4+ 4+ + + + + - —_ —

*¥.int:Yersinia intermedius, **5 Wi Solmaonello Weltevreden

F3. BRELMRLMFERV-RE#RE —ZEICESERFOERER

ElREIE (%)

Bl Ye Ye VYe VYe Ye
EH o3 05,27 0527 08 08 09 Ypl Y.p3 Y.pd

U hE wEe BRM ok BRM Ak Bk SR R
10 854 10 22 68 1311 801 727 726 195
10° 904 00 00 73 1477 573 1494 950 8.7

10° 800 00 00 122 1071 789 727 962 125

#= FTLA%H
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4. Multiplex Real-time PCR(TagMani&)I=& 5

JHEMBENSDIXSEOR
- EMER(CFU)
10° 10° 10° 10° 10° 10" 10
Y. enterocolitica O3 + + + + + + -
Y. enterocolitica OB + + + + + + =

Y. pseudotuberculosis 1b + + + + +

5. Multiplex Real-time PCRiE (TagMani&) [ZLHBHEBERED
JRAZEEISOETY

Y enteros ¥ pseudotu-

F R TR colitica herenfosis
Multiplex Real-time PCR(TagMan) 3(6.7%)* i}
. a5
SEEEEE 3(6.7%)* 0

® ¥ oaterpcelitice M3E 108

4-9



JEE TR AT A B & (R 6 O & PR HEME T TE )
VB 22 AL EA BT D Ran il OHEE D 72O DAFSE |
Sy AR OBE R @ E (S 2 )

7 BIsRRBRERICE T 5 AME (I - RE) ABTOFEWEOREED
B3 & R L~ O Bl OIR L~

WHIE o HE
e /1%
W 1
Wt )8
Wt 1
Wt 1

ki
RE
Ve ly
W H
L
A

fFz
iR
HEk
%‘Q;
i

L
HE

O e T G 22 2EhIF 2T
O T e e 22 =FFET)
O e T4 B 22 EbIF 92T
O e v B e 22 bIFFEIT)
(] SZ I Hedn £ e i AT FERT)
(1 ST 6 a2 e i AT FET)

WIS 3]

5 AR ET (LR TP T, &30 o7 @ s g s A B R K 22 o 7=
DDORAEZAT> TN, (EFWEERRET LB T HOGE | AR LRI NRFER 8
TESNDD ALFWE RN O/ T 3T F A MK E- i OB bR AT TIX <o
BB Tl E R A IS ANERBUEFZ VR0 e | ST ATV D53 128 > TOD ST 2 720, AE
ABHZI T E DB END FTREMED B D720 | BREE FlE O ARIR LA K D7 82T R EL
TEEAR WML ETH D, 22T lFEEM I T, — BT T /L EUTINIR it 2 A9t
AT 25 B IS et L, BE2 B L &z, $7o, R2EO MBI 2B\ &
L. HARTGAV AR L, AR Uz, SHEEIT, EDOTARTA L Z )R JEFL, 0% gz iy
THARTAANIB S TR ERFI LT < T 5720 IR iR 2 2R RTIC BT A3 a T ARZ
AT TALIZNEE £, i SRR U, ARFFEN2E O M Cofd Bk S
DR RE I D) LD —BhE7e b2 AR5,

A. B

Hh 7 B IR ARRER SR C & D MG AT AERFIERT (DA
T D X & B IRIROBAEITBORFRY,
Btz & LT, BPEO X O ARtk B
FEHRARICRRIEH OO OB 21T > T
%, HIETRF ORI, MAEwRATM & Bk
RPN TR Y | A I MAEYD % JRIA
ELTEY FRO, BFIMEFMELRRE LT
569 FROFINZEEAMREZHH S, Fl i 2mE
ZIRR LT HRTEOLAG ., AR L R HHK

5-1

X, R ESOMIZ, BE (FEEE) DMK - R
- MWD NRRE S AE S D, EFWED R
Kl DB BRI IR B MR < | F 7o i o Fb,
FRRATR TIEZ < OB Tl RA I ARR
B e niad | 52 AFUE R340 108 - T
WD LT TR, NRSBHZ IR E 2 5
FNDHAHEM S B DT, BRI ORISR IR
ZX D70 EEEICEE LB WAL ETH D,
W AR T ARG 2 Bk 5 72



DO L OCHE RGNS TWDL—F, £ D
Mg OB LA T Tl AMEREBIOZ T A
TWEHIN Ay & B2 bivh, AL 256 FRICH
R EIIRNNE R4 LB, BT EEROE
Wa B LIEAREE O MK &L R O RIS F R
B ORI iR F7epT (BLF, )R
) \Z® 7203, MBS T ATUIRHI 312
STV Tl MISICHEE LT, ZORER
6 HIFEF OB LR A P T O AR H
TN ONT, IBFEENTE (TR O BARH
PRXE R DOREST & FATHGIEIC BT 28898 (BF7E(R%
FE AFEY) ) ICBW CTEEORENIIT -
27 vl — FRE AT o AR, AMEARE OB
FARBRIZOWTH D PO TV D HEEIT KD 13 %
I ET, F I EFRBR S E A, -
T AT 2 HE & I L TV S HEBEIE AR
10 % &7e< Z< OBERENRIGIZHER L TV
HTEBNHBLNE ST,

B 2020 AV By 7 - NT U Uy T
REGEOEFER I8 A R F ORI A Rk
DS NDEE, BEELYMEzEY & LTH
WHRMT R EORENREZIND, ZOLIR
fa B f R BRI G 28 A s 0 JRU IR 22 B AR AT L %
2 AT AT D BRAY 75 A0 P L A AREORE O R A 4
FEATRE U, RYMEMEC X DM s & R 9K
WZPIIE T 2 72D DIRRI 2B T 5 2 L A T
&b,

Z 2T B A P I U AR & AT
LR IR EDIREL T+ 562 L2 A E L,
Fo. NMERBIO TR T iEZ RETT 205 E L
2% 89 WEENZE ( TTBHERECR RIS
BT D REBE O BARK 223 RIS BT 2098 (
WFRARESE « AFEB) ) IV T, —HufhFE
T & UG 31T 2 i 1E 22 5t is & Mt
LT&E7,

ZDTH, AGED 1B TITET, RmFtL T
& Tt b % )| W RIS Je OVEEGE & L CTRE®
Too ETo. FOEM KR OEHED BARR e xfin & L

T REER T IEOR IR AR B DTG YL bR E D T IEFE DR
M2 FNEZOWTHRE L, FIEE & U THERERZE
ERZIER LTz, 290 Tk, 2EOMENHCE
FoXNEDBE LD XL H TR E 2 a6
% ATREVE D & 2 NARFURFSE O B 23 BRI B 4
DAARTA ) (LR, HAFTA ) 2Bk
Lo, AFEIE, A RIA vz h<HmL, &
[E O M 31T D B IHESFOREAREHF
i~ 0D LI et s Mo OV 4 70 iR S il oD — B & 72
D L ORE L7z,

B. W35

A RTA K JAFL, 2T A KT A
AT o THHBEF TORIE 2R L7 <
T o0, ARIFIEEHT Lic, £, )R
WMHZB T HxNIEE TA KT A4 k> THRIE
L., it LIZARE £ L DimIER LT,

(fFRmE ~DELE)
AAFIRIZEBNT, BrE O et 2F 1 IFEE T,
B ~DEEIIARETH 5,

C. WrFEER
WEARSE . RE OB 31T 5 ARRE OBk

WDBE LD LR LTIETA BT A 12D

WT, UTFTDOHR—L_X—TTAFRLE,

- E SR L B A AR AT AR — A=
(http://www. nihs. go. jp/food/group3/JintaiShiryou
KensaJouhou/JintaiShiryouKensaJouhou. html)

C JBAETEE R — L=
(https://www. mhlw. go. jp/stf/seisakunitsuite/buny
a/kenkou_iryou/shokuhin/kenkyu/index. html)
WEREATIE (TR AnBAE O BARRY 725 SR OffEST

& FATREEICBE T 20F78)  (WFFERERE « 44

B ) IZBW TEEOMEHTIAT 727 > r— b

ARG AR O AR BV TR L T o



BRONE, . B, BB, T aE S
Bex T, —RISHISERIET D Z LT FEDNEE Y
FBHEEZ, A RTA Tl KHECxbii
BT OFRIEOBE LD L5 e liRkEHE
R LTWD, $R LT EARFHEIILLTO 5 HE
Th D,

LY PERUEE & L TR BT 2 AMRRUEE R OV AR
B E AR DORE

- NARFRBE B OV NARTRBE & AR o0 Ml 5 15 DRk
iE

ALY FEDORE KR OAE - fEHE HL O i
CERRRBLOEER, sk OMRE

R & TR ORI DR E
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Table 1. Potential Public Health Impact !

Description Score %
Potential public health impact over 10,000 (acute illnesses, deaths, or 10
both). or over 10,000 servings at risk
Potential public health impact between 1,001 — 10,000 (acute illnesses, |8
deaths, or both). or 1,001 — 10,000 servings at risk
Potential public health impact between 100 and 1,000 (acute illnesses, |5 =
deaths, or both), or 100 — 1,000 servings at risk &
Potential public health impact between 1 - 99 (acute illnesses, deaths, or |3
both). or between | — 99 servings at risk
[No potential public health impact (1.e., no illnesses or deaths) or no |
servings at risk 4m
! The range between scores of 5 and 8 is larger than the ranges between other scores to
facilitate the separation between points, steps, or procedures that are significantly vulnerable
compared to those that are not. This scoring scheme also is used in Table 2 and Table 3.
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Table 2. Degree of Physical Access to the Product

Description”

[Easily Accessible.

« Inside attacker has access to the product (e.g., attacker can physically
touch th

product som

Mardly Accessible.

that would make access to
15, pressurized equipment,

ble manner (e.g.
levated track, an elevated ingredient
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ditions that may be present at a process step
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Worksheet 1-F: Identifying Actionable Process Steps Using the Three Fundamental Elements

PRODUCT(S):
FACILITY NAME:

ADDRESS:
DATE SIGNED:
ES WBERTvT TEZATYS E3 1 ~ 3 ORIV EZOHIBHIEHL =5 EITARERATY T LRI IZIE
1) 2) 3) “) (5 (6) ) (8) )
# Process Process Step | Element 1: Element 2: Element 3: Sum Explanation Actionable
Step Description Score and Score and Score and Process Step

Rationale Rationale Rationale

{EIEMRA 19> AP63DZ

(H4FT) U.S. Department of Health and Human Services Food and Drug Administration Center for Food Safety and Applied Nutrition.
“Mitigation Strategies to Protect Food A gainst Intentional Adulteration: Guidance for Industry Revised Draft Guidance” March 2019
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FDAERBFHA A FS42 EFSMAEDREZR

® FDAEGBHEAH A FZ4 1. Bioterrorism Act(2002)Z##5FE =z . JEHI R A%
BEmTAFHEEELTER()
> IR7EH2007.10ver.ZEwmFAREL TAR(*2)

® FSMA(2011)IE. BmE L -IHiE#IED—IRELTE MFEIX RERET-RE
> Bioterrorism ActDBE{RFR Al - fER D —EpEFEE - 541E
> BMAEIRE - EREER - ER=>SEIORAIE 4L

Bioterrorism Act FSMA

-CGMP. \Y -k

BEERDZE RUPUZY(CE T HIEE
SRR - 1S (CEAI3#RAI (EbOBRmR.
WARSOFMEG | DUABN)
BREOBHBEHRE - REORIE, IGE, 2
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B & B
*1: Food Engineering “The Bioterrorism Act: Essential Facts”, 2004.9.2 (http://www.foodengineeringmag.com/articles/print/the-
bioterrorism-act-essential-facts)
*2: Guidance for Industry: Food Producers, Processors, and Transporters: Food Security Preventive Measures Guidance, 2007.10
(http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/FoodDefense/ucm083075.htm)
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o MELL. FOADTBRHEA AL REH - RAERIDR—JI1BH ()

Proposed Rule on Focused Mitigation Strategies to éi@@
Protect Food Against Intentional Adulteration

December 20, 2013 HHAIZE
— General
Food Defense Guidance
Documents & Regulatory |=—
Information
ZDHD
Food and Cosmetic Security | ¢
| Preventive Measures Guidance ﬁ an Bjiﬁﬂ
HARZAY
SE(ZLT-
Food Producers, Processors, and Transporters: Food 4 4:5' E’T*
Security Preventive Measures Guidance ﬁnn Bﬁfﬁﬂ
(October 2007) jj’f I~54>

* http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/FoodDefense/default.htm
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mitigation-strategies-to-protect-food-against-intentional-adulteration)
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Food Defense 101 Main Menu = Page 1 of |

Introduction

Help us improve our training
The Food and Drug Administration (FDA) and the food industry have

important roles in the nation's food defense and food safety. The:
FDA is an agency within the Department of Health and Human
Services, and is a scientific regulatory agency responsible for the

Please answer a few questions anout yourself ta nelp us
customize fUture training development efforts.

- J\MAFOE (2002)

Select your Industry - Select One - v
safety of the nation's domestically produced and imported foods (as
well as cosmetics, drugs, biologics, medical products, and Select your Locality - Select One - v
— r‘ﬂé‘ﬁ-{.ﬁ{b?ﬁg—" radiological products)
- ﬁﬂ [u] H ] st Select your Position - Select One - v
Food Defense 101 has been developed by FDA to provide & Selectyour Afilition |- Select One - 2

resource to enable preparedness against an intentional attack

against the nation's food supply. The courses inthis training are
intendedto provide understanding and guidance for implementing
common sense, realistic, and effective Food Defense Plans

- EFSEmMEE (RER)
® ALERT

SUBMIT

@ Food Defense Awareness for Food Professionals
@ Food Defense Awareness for Front-line Employees
@ FDA Regulations

@ ALERT Food Defense Awareness

Select a course to get started.
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resource to enable Breearednes

‘against the nation's food SUPPIY. TNiS COUTSE Provides an overview
of food defense and is designed to stimulate discussion of food

Help us improve our training
The Food and Drug Administration (FDA) and the food industry have
important roles in the nation's food defense and food safety. The Please answer a few questions about yourselt to help s
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against the nation's food supply. The courses in this training are

intended to provide understanding and guidance for implementingt
common sense, realistic, and effective Food Defense Plans

1

@ Food Defense Awareness for Food Professionals
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@ FDA Regulations

@ ALERT Food Defense Awareness

Select a course to get started.

defense within the industry. Specifically, this food defense
awareness course is designed for individuals at actionable
process steps and their supervisors to introduce food defense

SUBMIT

designed to reduce significant vulnerabilities at the process
step where they work
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Select the course to get started.
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e e brgdatires iyt property implemented. Therefore, as a front-line empioyee, you play a crifical role in recognizing when something appears virong.
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more nformaton.
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Select Next to continue.
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ine Employee's Role i Food Identiying Possible Threats Whoto Contact?
Detense

NEXT ©

Q BACK

FrontLino Employee's Rolon Food idonttying Possile Theats

Detense

©

Identifying Possible Threats Food Defense Aw: e Employees
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https://www.cfsanappsexternal.fda.gov/scripts/FDTraining/course_02/module_01/lesson_02/FD02_02_010.cfm . 2020828 7HE4S
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<) Food Defense Awarenes fi r Front line Employees © <) Food Defense Awet‘r”eness f&:r Front-line Employees ©
w 10 Contact? - Page 2014

HAEH = REG RN

Who to Contact?

) Who to Contact?

ol |\5'a :

unusual or suspicious situation, ano e success or me 1000
efense measures depend on youl This esson identfies the
steps a front-ine employee should take when an unusual or
suspicious siuation is observed

“ip.2 ENRTOBESHERD 7
EEFIERIOBENE

Select Next to continue. Select Next to continue.

@ BACK Ll NEXT © J O BACK e ol NEXT ©

———————————————
Front.Line Employee’s Role in Food Identifying Possible Threats Who to Contact? Front Line Employee’s Role in Food Identifying Possible Threats
Defense

Who to Contact?

<) Food Defense Awareness for Front-line Employees [>) <)

Food Defense Awareness for Front-line Employees ©

Who to Contact?

Who to Contact?
obsered. Inths evercie,
observed

o P4 TERTAN

e o e n sl o supicions stuation. I Q

4 ot peronis or e
Yo shoid ol 13 ssenta ot you kit your. 205
ipeior oo

Position:
Tell a co-worker what she saw

Name:
Alert management immediately about the

unusual activity

Document the unusual activity at the end of

Enter the position andior name of the person you should contact n the
event of an unusual or suspicious situation. When you are
lect the best answer and Submit finished select Next to contine.

When you are finished, solect Next o continue.

@ BAGK oot T O @ BACK

—
44

NEXT ©

i Food dentiying Po

Who to Contct?

s croi

W) FDADIZHA b, https://www.cfsanappsexternal.fda. gov/scnpts/FDTrammg/course 02/module_01/lesson_03/FD02_03_040.cfm .
2020E2A7HEUS
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<) Food Defense Aware_ness for Front-line Employees [>)

Food Defense Awareness for Front-line Employees
Summary - 2

Summary

I _1‘ EEEIE FAN . s conctces e Fand e Avarness o [ 2. o & 81 i couse s s s _
tnserme P 7. . 2L (EEET:ED!

Action ® encounter

1fyou have any questions after taking this training you should talk to your supervisor o manager:
—~Choose One— v

Choose One— v snything out

COMPLETION CERTIFICATE
Choose One— v allingredients, supplies, and fnished product

Downiosd C
Fil

este POF 1

Choose One— v|  managementif you notice anything unusualor suspicious

EXIT FRONT-LINE EMPLOYEES COURSE

To download completion PDF, click on "Completion Certificate.”
Select "Exit Front.line Empioyees Course™ to return to the Food Defense 101 Main

For each word in the acronym select the rest of the sentence that correctly

identifies the action and Submit.
When you are finished, select Next to continue.

Menu,

Who to Contact? Front Line Employee's Role in Food Identifying Possible Threats Who to Contact?

Defense

HFF) FDADIJHA B, https://www.cfsanappsexternal.fda.gov/scripts/FDTraining/course_02/module_01/lesson_05/FD02_05_010.cfm.
2020628 7HEUS
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® 20165F58(CFDAICI TR ITENZ BRI
FSPC A o ¥WIZIRENBRAICT 3EFNEEEEDRIZ
oo smoan s SR g #FAI (=IA Rule)] (CHEL). FDAEFSPCALE

B . BT, RIRBIEEESEIROON —Z2TT

Intentional Adulteration DO‘EA;@E Bﬁ%o

Training and Materials

(BI-ZADHIE]

- FSPCA IA Rule J—X (#E#})
- ORRFHORHI-Z
- QBRFURE OWEI-Z
« FSPCA IA Rule FDASRERIDIEEE L AUF15 L (BF)
.« EBRTVIFACTAIA TRV NS B D= ET~ 2
- HESSIEEAIEBS OMBIL BRI
- WRSBMEFHEOR=MEI-Z
- BRHFEOERHLESTI-Z
HFR) AU TRIASFSPCATITHA b,

https://www.ifsh.iit.edu/sites/ifsh/files/departments/fspca/pdfs/FSPCA_F
ORM_0035_IA-Course-Cheat-Sheet_19-09-30.pdf, 2020528 78HEUS

HIFT) AU TRIAFFSPCAYITHA B, https://www.ifsh.iit.edu/fspca/courses/intentional-adulteration. 202028 7HEUS
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(%) FSPCA O —=>J7'DV5A
FSPCA IA Rule* -2 ( OREHHOEHI-2) 1./5

® FSPCAIIKEERMEFROEEZBNEL. & J—2DHE
FSMADRHICEILLIZRETOISLE  rpanERaSrf(bE0BE : [BRNARYSEANS
LTV, BRZREIILHOEMEEL (21 CFR Part 121)
I (1A Rule®) J(. SERMERH ARSI % 3|
=20~ : [OBRRBHOZH-2] ST T BRI RRYIRA DT BN SR DREHEEEHTA
S MRS ARSI B RS LT B A ER
LT3, CNBOEA RSN BHEREEDRA> M.
[EITRIRER TOEAZATY T |EM(EN 3, IA Rule*(CE DS,
TEIRER O ART YT IR T B3I L THNTAE
AETOEEEE. BRBHBHON —— I Z I BNE
HH3. (21 CFR121.4 (b) (2) ) .COI-XF. 4
CZNAOEABIFCRETENTHD. A Rule*NOR SR
BN — = BT,

& EBERR : A251>0-X

& HEEEBRERRE : 20-307), 4EEOEEEI YA LT T
W&31. FIRLS. BFREIRNICO-ADZHEZ7T 795
e

& GEBAE : 0-RORRICFSPCAE T AEBAZNFEITEN.
FCCENRI T2 EN D, SEBAEZ ERIT E 385/ (3R
BNTHY. BEBERFENBV SHADIEAEN Y
ERMEAR. - RZBET T I2WENDD.

& HA : EY

HFR) A4 ITRIKFEFSPCAYIIYA M https://Ims.ifpti.org/#/courses/course/50b7a33d-7ed0-47e8-b796-159f34178750. 20205285 7HEMS
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Course Objectives
Food De'ense Awareness for the Module 2: Implementation of Food Defense at a Facilty 2. Describe ways o protect food from infentional adulteration.
S I O G s e 2 ovenev st
Click to Begin Intentional Adulteration rule (1A rule).
esivs Intemionat Adutaraton” 0

After completing this module, you wil be able to:

4 « Intentional adutteration s a crime.
Explain intentional adulteration. harmiul nthe food supply?

'
Madula 4: intentional Adultaration Pl food defanss. « Possible motives to ntentionally contaminate food might be: Intentional aduleration.
and Food Defense Overview 3. Distnguih oo defense fom ood att. B Lae © ke fou €0 i
« FOAssued he A e (o proect food against tedona
4. Explan consequences of intentonal acuteraon « Deste 1o cause wide sl nesses and dath aduteraion
« Gannotorety -
J
herica radlogicl, o
linessesand deatrs.
- ) ( o ( ) (@ o = )] C D C D

» Food Defense is the effort to protect food from acts of .

a2 caon e o s i s ey = 0 i, s, rrckdes s e s Food defense rotetsagiot contaminants

heath har 3 P are dentited are calld actionable process steps, ...¢i.\:wun,mmm: intothe food
roces. Vit thentent o cause

« Wide scale publc health harm means many linesses « Milgation strategies to reduce or prevent the signifcant
« Avuinerabilty assessment must consider
and even deaths. Rinersdiy X must ooneld = Wulnerabilty must be chosen and implemented.
« Potental publc health impact f 2 contaminant were added.

« Efforts incude measures to educe o eliminate the possibilty .
thatan ntentiona aduteation event would occur, « Degree of physical access to the product. steps, and miigaton srategies wil be iscussed n the next
modue,
« The 1A ule requires covered food facles 10 put in lace the « Abilty o an attacker o successfully contaminate the product.
o ot o Gl edsre o devpent + Wing 100 eense plan, conducting  vinraity
i Miptathiiton o 3660 Gebree i « Must consider the possibity of an Inside attacker .
a qualified individual,

« Inentional adufteration can resultin
tastrophic puble health consequences.
itmay aiso cause:

« I December of 2013, fozen food in
Japan was Intentionally contaminated
with pestcides resuling in thousands of
sick people. This Itentional adulteration

designed to reduce or eiminate the
wuinerabilty o intentional
aduleraton. 1. Explain intentionel aduteration.

« Inthis module, you learmed to:

« Publc panic puie ik
‘» Disruption of trade hurting the '» Food defense measures can prevent ey ioin food -
economy + 243 reports ot foodbome linss m— | e wy 3
RESTRICTED .
+ Company cosures and associsted « 6.4 millon packages ffood i protectyour b 4. Explin consequences of tentonaladuteraton
et recalled AUTHORIZED Now let: what \ber about what tleamed.
e « Nowlet see wha you remermber aboutwhat you st ea
e —= ¢ ) —w ) (

* [IA Rule &3, [RRICHTZREMREAICHT SEMEMITOREMRA | OIEIRTHD.
Copyright (C) Mitsubishi Research Institute, Inc

LT3 e

R
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Knowledge Check 1 Knowledge Check 1 Knowledge Check 2 Knowledge Check 2

True or Faise:

Maltpl Choles
ifference botwoen food safety and food defens is that

Correct All of thesa are potential consequences of an infentinal adulteration

Sore of
Intentionall. Food defense, in contrast, protects against contaminants. doaths, uidespread publc fear, facity cosures, recals, and job oss.

against unintentonal contamination

unintentionl
protects against intentional aduferation.

— — o — e M

Where Should Food Defense Measures Be Implemented? @ © ‘Where Should Food Defense Measures Bo Implemented? (continued)

Aftor completing this module, you wil be able to: fl = = « Your aciy's winerstiny ac gl
1. Explan ha importanc o a food deense pln. === il donsty th most iiorabo pots
2. Doscriv actonablo process stgs. yurtciy.
Module 2: lementation of 3. Explain mitigation strategies. r * Rabod » These are called actionable
Food Defense at a Facility 4. Recognize the impartance of aining. i oo ool mpgl process stops

« Miigaton sirategies must be
lamented at actonabie process
steps.

taken to protect those steps.

o = —_—— e — —_——

What Could We Do to Protect This? ) ©

implemented 1o reduce or elminate the

‘Actionable Process Steps and Mitigation Strategies

« Actonable process steps and
‘associated mitigaton stalegies are

« There s a reasonabie opportuniy for an
inside atiackerto contaminate the food

focky st without detection a this mixing siep winerabiltes that have been identied a i siep. |
because access is unestrcted For example, such mitgation sirategies could:
« The food defense plan contains:
« That makes this step an actonable « Restict mixer operaton, ceaning, and
process step. maintenance 1o auhorized personnel, .
« Increase visibity around the mix « Miigaton stat
« Ita successiulintentonl aduiteration ————— e ost o
e 0 occur al his step, it coud .
potentially lead to wide spread iness or « Assign operators n feams (e.9., buddy implemented
even death. systom).

Knowledge Chock 1

‘Congratulations! You have now completed Module 2.

Food Defense Awareness Training

« Al employees working at actonabe
process steps and ther supervisors
must take food defense awareness.
raining

 The LA ule further requires you to receive }
raining on the proper Implementaton of [ e modue, you leamed to:
mitigation sratogies at your actionable 1. Explin the importance ofa food defenso plan.
process step(s). 2. Describe actionatie process steps.
3. Explain mitgaton srategies.

« Food defense refes on you knowing
what 1o do and following the plan for

your acilty 4. Recognize the importance o vaining.
» « Now lt's see what you remember about what you ust learned!

Copyright (C) Mitsubishi Research Institute, Inc.
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JEONISa0s SRk 2 e W oobeoves e

Aftor completing this module, you will be able to:
significant vlnerabiltes at an actonablo procoss sto. R

Knowledge Check 1

Correct! The 1A ule roquires indviduals a actionable process steps and their

Module 3: Roles and 2. Recognize you role n preventing ntentiona aduteration.

n
Responsibilities 3. Give oxamplos ofsuspicious activiy.

4. Reportsuspicious aciities o the appropriate parson.

+ You are aso responsible for ecognizing

« Food defense requires dligence from many people and.
‘when someting is wrong or suspicious.

If you work at an actionable
process step, you are required to:

« You know your work area,

« Regultors
eg
« ndustry complance wih the A e esponsibefor: it out o place o just lf wro,
i o Take fcA defense awareness roport
¢ D training
« And Youl ood defense plan withregulation or roducing safe
food « Properly implement the
* Ensuring individuals are properly mitigation strategies at your
b 5
faciiies have a ood defense plan ectioneble proceiey

+ You may know your work area best!

« Toyling ot [ o Instructions: cick oneach bston to earn p—

more about eachstuaion then clicknext.
+ Doas anyon seer to bo acting nescor Unescorted Visitors )
poestvidy (unescortedvisitors )

Be aware of who is in your work area,
and visitors should be accompanied by
‘someone with authority to escort them!

« Even fits a comorker—if you
think s 0dd, batter to mention t
to management!

Suspicious Events and Activities ® @

e ® @

« We canlist all suspicious events or actvites, as al faciles are unique.

You should examine your work area, e
equipment, ingredients, and products for
any abnormal changes and bring this to
the attention of your supervisor or
designated member of management!

Complete! + Roportsuspicous ovents to managoment

- Sanitation

« Ingredients
* Products

Rl HRER

(&%) FSPCA DML —=>92’)0YJ5 A
FSPCA IA Rule* J—X ( ORmbH#EOFREI—-A) 5./5

Knowledge Check 2

Knowledge Check 1 Knowledge Check 2

Congratulations! You have now completed Module 3.
immediately.

« Inthis module, you leamed to

1. Expain the various roes n fo0d defense awareness.

2. Recognize your e in preventing nfntional aduleraton. Proceed as usual, but mention i fo a colleague at unch.

3. Give examples of susplcous aciMy Report timmediatey according to procedures.
4. Roport suspicious actvies {0 the appropriae person

« Now s see what you remember about what you ust learned!

Knowiedge Check 3 — p——

il Choles: N - Correct! T shoukd be recognized as a suspicious actilty and reported
Yo oS immedately. + You should now be able to:

(ortect Tris shoukd be recogrized as a suspicious actvty and reported
Immedtely.

Allyour miigation srategies are being implemented properly. Explain the importance of food defense.

Describe ways 1o protect food from intentional adufteration.

Aboxol
Shoud have béen unopened.

Recognize suspicious activy.
Report suspicious actvy.

‘ -~ Certificate
Senamisen povormorcomeanrcomen

5 Pross TR and P on your e simlaoousy

« Stay alent!

« Repor anything unusuall
1 Setmargs o nona” s

« You may be the food supply's firs lne of defense. e evderu
Click Here to Print o
Your Certcate
6. Cack X1 0 g crna o e cabcls window 10 96 0 of 0 course

on o kot
Partcipant's Name:

HA) AU TRIKZEFSPCAYIT YA b, https:/50b7a33d-7ed0-47e8-b796-
159f34178750/cbai20wn/a001index.html?attemptld=529a6b21-caeb-47cd-ab5d-
2d49ad3clea2&learnerld/Ims.ifpti.org/Files/Private/Courses/=64dcd640-fa84-4c3b-
a86a-
27ce32c2dbf3&learnerName=FSPCA%?20Food%20Defense%20Awareness%20Learner%?2
02. 20201 827HEUS
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® FSPCAIXKEERREROFEELZEMNEL. FSMADIRTIEMUZHBE 0TI A
U TS,

J-X0—4 :

ifpti
e

ﬁ FSPCA Overview of the Intentional Adulteration

| Rule (IARule)

[FSPCA IA Rule*D#}E]1-X

pa

. FSPCA

Start the course by clicking launch!

S et ovenview

HPR) 1A TREKRFEFSPCAUITI YA b, https://Ims.ifpti.org/#/courses/course/af9abd10-e306-4b00-9ed9-30353a8524f0. 2020428 7HEMS

L 4
L 4

& J—-ADA
O —Z

BRERR : A251>0-X

HAEH = REG RN

2 [BRORRYPRANSEREZRET
BILHOEIMBECEH I IRMEEEEE (FSMA)
DOE#&#RAI] (21 CFR Part 121)
H 9 el IBIRE ML TV,

(=IA Rule*) (C

WEEREFEIFR : 25-359) . 4BSfEI0EEBIA LT
M1zt FIALIZS. RERIAICI—-ADZ58% 5T

T93L,

ZimicUTORLESD,
58 7 DFSERETRSR 0,
=1 g o

SEBAE : FSPCA IA Rule*O#IZEI—- R (FARHIEMH
T UTHIAZE R AENT,

* 1A Rule |&1%. TRRICHTZREEBEA ST RSB ORIEMRA OB TH S,

MRl

(&%) FSPCA DML —=>92’)0YJ5 A
FSPCA IA Rule* 1-2 ( QR&HRAIOEIEI—-R) 2/3

FSPCA _—

Overview of the Intentional
Adulteration Rule (1A Rule)

FDA FOOD SAFETY
MODERNIZATION ACT
—

Click to Begin

FSPCA _—

cuensimss | Very Small Business Exemption

e « The rue does not apply to very, small businesses (VSBs)
n botn
o0d plus the market value of human
ed. processed, packed. o held
without sale, ..
« VSBs are required to
FSPCA e
Key Terms

« Actionable P

- Mt
« Significant Vulnerability

FSPCA —_——

Background
gies to Protect Food Against Intentional

ecember 24, 2013
nts: More than 200 for the original proposal
date: May 27, 2016

FSPCA e

Other Exemptions
« Hoding offood. except hoding off00d n iquid torage tanks
« Packing,repacking,labeling, o relabeling of food where the cont
tha drecty contacts the food remains inact
« Actiiies of a fam subject to the Produce Saety R

« Manufacturing. processing. packing.or hokding food fo animals

FSPCA — .

Food Defense Plan -
Vulnerability Assessment

« Identfication of actionable process steps
«For ocedure. a

P
mitigation strategies, taking into account the nature of the
ole in the facilty’s food

FSPCA

What Does the IA Rule Do?
« Estabiishes requirements to prevent or significantly minimize acts

e Corioh i o e
« Is risk-based and flexible

FSPCA —_——

FSPCA

T3 e G

FSPCA .

Who Is Covered by the IA Rule?
« In general facilties required to register with FDA under sec. 415 of the
FD&C Act
~ Not fams or retall food establishments
+ Facilties that manufacture, process, pack, or hold human food
« Applies to domestic and imported food
« Some exemptions and modified requirements apply

FSPCA _—u e

What Is Required?
« Food defense plan
~ Vulnerablty assessment (VA)

FPEA —

Food Defense Plan -
« Must consider the possibilty of an inside attacker
« Outcome of assessment must be writien

Food Defense Plan

Food Defense Monitoring

+ Facilties must have witten procedures, including the

frequency they are to be performed, for monitoring the

mitigation strategies (as appropriate to the nature of the
rat

9-28

as well as the Inside

ooz
T

attack ach point, step, of procedure

o Must it i opecth ey fooroct
QTR e Aty T metiod f comkdred s sppopion il
conducta

A g and loading
and handiing

Food Defense Plan -
Food Defense Corrective Actions

verification
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FSPCA e iy~ FSPCA _— e FSPEA

B— Reanalysis of Food Defense Plan Training
Gamanmse : brviouar] All people performing activiti

FSPCA — FSPCA e
= — - FSPCA — = = FSPCA ——
o Support the 1A Rke) wemims | Training and Technical Assistance -
« Asmal tance guide o assis smalland very small | SHESe Domesti
o

10,000,000 per year, in both sales of
human food manufactured. processed.

FsPCA ==
:::elrjlng In:ITlchnicll Assistance - - - 9 ' R eso u rce S

Sheet (POF

MRl e
The Institute for Food Safety and Health (IFSH)ICDWT

® The Institute for Food Safety and Health (IFSH)(&. /U4 TRIARZE (IIT) . KEH
BEREERRB (FDA) BLURREZETHEMIND. SAERRMFEMRIRIDY -7 LTHZ.
IIT, FDA, BREFRLOBNICLD. BmOZE2ME. BmOBKH. BmINT. REODEF(CH
(32X, #2858, FFIXHZRFEL. T IR ZIRMEL TS,

e IIT / FDA[F20FLL E(ChHI=DIFSHOEN ERBE St >4 - DR BT (CHIz>THD.,
B0 1Y Bl TRREENFDASLUIITORIZEE EXNRMCZSH T DI D H EAZE
EFILERDTW,

®  FSPCA(&. FDANSAU A TRIKRZFODITT IFSHIERSENBIRRE(CLHTHR—hENTWS,

[IFSHOMR—LR—] [ESOCADHINF > ALAERL]
o FS PCA

Governancaand Structure IFH lncesan Trening Oporturtes

T o sy Pesenive Contrls Allance (FPC) i - roup cosising of
. sy, scademyond ghpernmment i i
ngd B and il o o the FSPCA Sprout

LS KN u th Food Safet < (FSMA)legilt lati S Safety Alliance

IISII'SHKSEIHW

= / y ‘The FSPCA will: (1 forindustry A PR
AGLIDING T .- N wainingand . o 1ol and
- desing i b and il o 1) it
othe US. Food and D FDA) regardin
prevel ls. The Alliar L‘d'.'y agrant froi lh USI d ind Dru
A 2A) awarde o inets Inttuts of Technalogys Intitute for Food Saety an

\dmini
Health (IIT IFSH).
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