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BERICETIEAPRBREFOENERE

INKEBRE - HIAKRT - TRKAH - 51558 - ER - RIREFE

~ =y "Ry b FRE W RO — REERERA 2 FE i Lz, REHIER RN TIEA L
A FH168FEIH DB dh & SR A T D3 E D D BB B IV 4O BT/ L, E AR - REHE
OAIUNT v v 7 OBREIZEDETRA - B L7zik (b= ¥ 1=y MREH 2RV,
FIE T 12 O EIRIZ OV TITV, JEIZLC-MSIMSZ W TiT o7z, b —Z L&A = v FEBHIHR
BEFIREE0.01 ng/g& 72 5 X 9 IR L TTT - 7 i INENGRER 0 [EI 4 1323.9-131.1 %O FiH THh - 72,
RE SR SN BEEITEETHY . FH L EK - BEIEDOADI (—BEBFAER) 2572

AT TN D1 %R TH o,

[%—0— 1 RBIIE, —RIBHR, ~—2 v FSA7y M, — B )

1 [FC®HIC
HARNDREAEIGIL 1960 FREBEICKE S ELELAD,
KrxERE LIBRHZIEND 7 7 —A R 7 — R &
DECKI 72 B EENEE LEDSEREBREA TV D, BE
HOELITHAROBRBHEIER FOEERRFDO—> &
EZONTEY, BEZLZEMICHG LAKELR LSY
DI ENEERFELE o TND, ZOFREICK LEEE

FANGD Z 21T & B R - i OTRITH IR TR TH ) |

FRIZHEFICEL TV D LIS WV A RO SRS ERK
FETITRROR-TERIIRE VY, 5T, BOZEICH
FTHEEIEE L R TP OB EKIZ OV TRELA S
FoTWD, AMTEREEKOBRERLZN L-ERUIHES
DREIIRBINHIEERRETHY, ED L) 7%
COBREEBRLTVWANERELNITHZ LITROLE
M5 ECTEETH D,

JEAETHBE X EREEER - B AEL D L ICHIR T Lo/
EEREEZEE LI~ —r v bRy RIS &
oh AR R R B ER A A e LT\ D, ARl 2015
EEOYEMREEZPHE L, b—FNAE 1 =y FREZ AWV
T 12 MEORBESITEORT. E& NRMEOKE, —H
BREOHTE 2T -0 THET S,

2 HEARE
2-1 HH

[E R - A (SR SEHE L XN FEOR
SRR, XIV (BREbK) 2Nz 7=4 14 BED h—H V2 A
=y B ERESS L L (£,

TR ARSI (T818-0135 KSR 39)

AER R L A KB S OB ERICIT R 20-22 4EE
O TER@ERE - RERE) (BTN T ey 7o/
FEREINE T EE O, RO EEBEELZED, &
BREEO h—2 VA =y NRBHTE TR 28R L, &
F 168 FFH D B S & W o, BRITIMNEITS U THE D, B
7 EOFHEL, B D LI — b LIAERE 278 L
77

K1 HAENGRMEIELO— HEIE

BE AdhrE — AR RABMK
1 PSS 323.3 6
1 B - P - R 147.5 19
m WOHE - 74 30.6 12
v il R 8.8 5
v T BT A 52.4 11

\Y R 96.5 15

Vi ko (a3 82.3 13

Vil WOEFE - &0 2 - iR 178.6 19
IX RE LT RICRE 619.8 9
X i 66.2 21
Xl A - IR 111.9 11

Xl FL - LA 108.6 9

pdll S - B 81.5 17

XIvV FIEPK 600.0 1

22 RBREWNREBX

— HEEREOHE L R EEROREIZ OV T, BIRE
ROBEFREICRBT2E=4 ) VIREICBOTHRIEE
BlD B 5 BIEED S 6| BRI O @O RN HE
2R 12 FEHOBEIR A AR & Lz,

2-3 P&
KRR O IR T O W, 78X IV
NS, 7/ A M YR, s uaF T =0
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2 JEREIEL ADI

e e ADI

RIS ¥ (mglkg/day)
TEHIFU R FA=aF ) A KRR RHA 0.071
TR A IR EY Z R LY o RE A 0.18
RAHY N 7=V RAZEHEA 0.044
raFr=vr XA =aF A RREHRA 0.097
TV T7IN VT A — VR 0.17
DAYV T=U U 2V REHER 0.027
TINT )7 ABy RV T 2 = )VRERRE R 0.037
A~ A I — )V REEEA 0.025
AIF a7y K s nan=aF LRl 0.057
vo/nA oty R RMrEAYCREEA 0.034
FT7Tr7uarY K XA =aF A RRFEHRA 0.012
FTA XYL FA=aF ) A KREEBH 0.018

VIR, VT 7 7 I NIEWR, TvT e ) s Ar
TEEME A~V VR, A I X7 a7 ) FERER,
VI 7n R ha B UAERER | F 7 A Y AEHEY) B3R
FeHIEEA A 2, RAD Y REHER . o7 a Y= i
Sh, FT 7 v ) NEEHES I Dr. Ehrenstofer 54 FHu 7z,

B D TIIRISR TS - 3L iz, 7' =
MUV (R EIEAE - PCB RABRA) . KK (AT
Peifedh - PR BB . Bk bY oA GREHERIKR
B - PCB BB H) . MKEiEET b U v A (FRRY IR -
PCB #BtMH). b=y (GRFEIEEER - PCB #REH) .
A& )= (LCIMS Al), ~FH o (XA 4% B80T
JH) TR bR Z N, AM Y CEERRER (pH 7)1
U UBBKFEZ AV A 436 g (Frfk, FOBMZEER) . V>
Fe I kFEA U UL 340 g (Fefk, FOGHBER) % 200 mL
DI L, 5M KB LT U o LOKEER (R, Fo
FeAIFREL) T pH FFFE L 721%, 500 ML IC A AT v 7 Lz b
D MW,

BRI A T DIRIZART S O & AWz, ENVI Carb/NH2

(500 mg/500 mg) . ENVI-Carb I1/PSA (500 mg/500 mg) i
SUPELCO #&H N, 7 h=hrVU b : hrxzr=31 (10
mL) T2 5 4 a=r7 L CTHW=, BondElute C18 (1
g) 1X Agilent Technologies %, Sep-Pac dry (2.85 g) Id Waters
WEAHAW, TER=FUL (10mL) TarFaira=y
7L THWE,

B E I B W IR OB - 3L vz, ZARK

(LC/MS ) (ZBIE b8 1 mol/L BEER T > = 7 LYE
W (Edik s v~ 77 7 ) ez fvre,

3 RAEEERUSIEH
TIEHSEE R, O\ h 5 31T, F7-. %D MRM
b & 4IRS,

4 DIk
SATIERAFEOMEIZAE D, HLV-XI BESHTE, IV
FEOHTIE. XIN MR, XIV BEOHTIEED 4 DD Tk %R

3 PR B OV SR

A fi Waters ACQUITY UPLC/Xevo™™ TQ MS
77 A InertSustain C18, 5 pm, 2.1x150 mm
BEIE A5 mMMEFEET = AVEIR. B:MeOH
77T A(%) 85(0 min)—60 (1 min) —50(5 min) —30
(6 min) —5 (11-15 min) —85 (15-25 min)
s 0.2 mL/min
HEAE  5uL
A A AbiE ESI(+)
5 NRE 40°C

#F 4 IO MRM S:4F

A=Y ae

s, oy ERAT CEY WeRA AL CE
(V) (nmv2) (V) (m/2) (V)

FT A RFH L 22 292>211 11  292>181 23
AIF a7y K 22 256 > 175 23 256 > 209 23

raFr=vv 16 250> 169 10 250 > 132 10
TEEZITY R 23 223>126 20 223>56.1 15
FrruarY KR 28 253>126 23 253>90 35
TYRVARREY 20 404 > 372 16 404 > 344 26
ARAHY R 30 343> 307 23 343> 140 20
VTV T7 7 IR 16 325> 108 10 325> 261 11
A=HF I 20 297 > 159 18 297 > 255 23
vI/7uAtntr 20 388 > 163 25 388 > 105 45
DA 45 226 >93 35 226 > 108 25

INT7x=) Ay 28 489 > 158 15 489 > 141 35

a) Collision Energy

AL, REZIT- 7,

4 -1 I-11I, V-XII B&o¥r&%

PI—t#kt 20 g7 b=k Uk (8:2) 100 mL
EMNZ 2 5EART YA X Ui, W5 Sl Lok & yBfEL .
AIRIZHALT U DA 109, IM U VEEREER (pHT7) 2
mLZNZ 5 0MiEE S Lz, #EL Eolisy, 7t
=K UIE 20 mL % MKAREET N U O ATHK LT
BRE L7, REE 7 b= Y Fxr (31 2mL
PR L. ENVI-Carb/NH2 % IV -CREL L 72, VAR &
WUEIRME L, SRR FE L, Rl A Y/ — 4mL
EMZBEHCHEM L b0 BREKe: L (M),

4 -2 IWELSHE

B3k 5 g 2BV IY | ~F Y1 20 mL IR L4y
Wa— MZB L, 72 h=hKU /L 50mL 2% 3 /R
ESLlc, TER=DMINMEESIL, Folo~FT Vg
W7 b=hkUr20mL #MZBHEMB 2T/, 20T
REZAFF3EMYK L, T F=h I LBEZEDYE, 7
T b= b U VAEFI~ 2 20 mL TPEE L., 20 mL BBE I
%% % CHRUE NG L 7=, Sep-Pak Dry % iHifiE L 7= Bond Elute
C18 |ZIAEiR & AT - K U TR R 2 WG L=, 7%
EET7TER=FUL: b (3:1) 2 mL IZIHEMRL.
ENVI-Carb II/PSA T & LR U T, 20 K A UL IR A8
L., @R Pl Lz, FREICAZ /—/L4mL 2%
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HEl Tl Lo b o alBimii s Lz (K 2),

kR0 g
i(—?“z k= kY b:7K(8:2) 100 mL

RE I Z(10000 rpm, 2 4¥)

|

We5| A
léNaCI 10g. 1M U U FERfEE R (pH 7) 2 mL
#Z & 9 (300 rpm. 5%3)

|

7E =k UE20 ML B, fE7KNa,SO, Ttk
BEVVIAA 7 =K VUL 10 mL X2

JBUTIEHE@40 CLAT)
Bix 7 h=F U bz i(3:1) 2 mLICIEAE

|

ENVT-Carb/NH2(500 mg/500 mg)#
BeVvAZ 1 2mLX3, A H : 12mL
iﬂé&%%ﬁmo ‘CLLT)
%éﬁ%ﬁ?ﬁi

A /}!/ — /L4 mLIZ VAR

|

LC-MS/MSHIE

1 1N, V=X BE s

4 - 3 XIII #ESHE
¥)—(bilkt 20 glz7 ' h=F U bk (8:2) 100 mL
Nz 2 DBHREDT A X LT, WH| Al LIS & 4t L
7= A2 NaCl 10 g, IM U U TgfEER (pH7) 2 mL &0
Z5MEE S L, 8E L _EoiisE, 72 h=hKU
JVIE 20 mL % Sep- Pak Dry % #j# L 7= Bond Elute C18 |2 £
fif « FER UV R A WEIRANE L7, RiE2 T =1
b by (3:1)  2mL ¥ L. ENVI-Carb II/PSA T
SOITHER U7, B2 RN L, 258500 T E
Lo BREIZAZ ) —4AmL 2N BEEE T LES
DEREBRFIRE L (X 3),

4 -4 XIVELIHE

#HB20g 7 h= kYLK (8:2) 100 mL. NaCl 10
g. IM U UPRENR (pH 7) 2 mLEZNZ 50fiEE 9
Uiz, #E L JEoBisE, 72 b=k VL@ 20 mL &%
KIREET N Y o TR UIBIERRE L7, BRI T Rz 5
L, BEIZAX )= amL ZMABER THEMLIZbO

FHE5 g
|

A~ 20 mLIZEEE L 200 mLyik o — Mot

|

7 b= R VU S0mLEINZAE E S (300 rpm, 343)
HiE, 7 b= hUVESER

|

7 r=FrYL20mLEMZ., HIH,
[EIRE D FIEE DO #R1E % A 5130

!

TEN= NI ABEEDYE,
7 b=k VLTI %Y 20 mL THEE

|

20 mLFRJE & ClEAE (40 “CLLT)

|

Bond Elute C18(1 g).
Sep-Pak Dry Cartridge(2.85 g) #&8d - fii/k
PEviAZ: 1 2mL X3, ¥ 5 mL

T (40 ‘CLAT)
it 7 =R YU 0 hx o (3:1)2 mLICEE

|

ENVI-Carb [1/PSA(500 mg/500 mg)# il
BEVVALL - 2mL X3, ¥HH24 mL

|

T E IR (40 ‘CLAT)

R FHLE

|

A F ) — L4 mLIZEARR

|

LC-MS/MSHllE
2 IV RS
FERBREGE L2 (K4),

5 TEETMRE

ST — 2 OEEEZE &GO 5 O ITER FIRMEZ 1
B o LNEEL LD, EE FRIEOHEEIEIIRY 5
R AP TR 2 A O I E THEE 234 72,

51 BEBROLEEOEAMEERELSDHTE
FEVEPRIR O RSB O SRR 220 & OHEE 1T KRR
Bk (011 4EFERR) Y ICb R EN TV A HIET, EREh
LZHBMEEZWETICEEOR/NREZ EETIREL T 5
LOTH S,
BRI, T E B T IRMEM T ORE 2 & TR AR R
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k20 g
lHTJZ k= kUL : 7K(8:2) 100 mL

AT F A A (10000 rpm, 2 43)

|

W5 A
lHNaCI 109. 1M U UEEFEE R (pH 7) 2 mL

% & 9 (300 rpm. 5%7)

|

7t k= U/VE20 mLsyHR

|

Bond Elute C18(1 g).

Sep-Pak Dry Cartridge(2.85 g)#5 5! « sk
PEVVAZ : 2mL X3, & 10mL

T #RAE (40 CCLLF)

BiELETE b=V R @ISR

|

ENV1-Carb 11/PSA(500 mg/500 mg)k L
VeV VAL - 2mL X3, 24 nL

|

PR IRAE(40 CLAT)

ZEFRKM TR

|

A E ) — L4 mLIT IR

|

LC-MS/MSHHIE

o

3 XUl By

kR0 g
—7+& b=k VUL : /K(8:2) 100 mL
NaCl 10 g, 1M U > EfRM@EHE (pH 7) 2 mL

K& H (300 rpm, 5%7)

|

7 h= 1 U E20 mLE Ay

|

487Kk Na,SO, Tk

TR A (40 ‘CLAT)
R LI

|

A& ) — V4 mLICTESR

|

LC-MS/MSHl|E
4 XIV BEHTIE

(0.00001-0.1 ppm, 9 J7) VKL 6 FFOMIE L, K
FEIZ DWW TS EED HFHERERZE (RSD) KTz, IR
J£ L RSD OEIFADS RSD=10 % & 72 % B DI 4 i &
IR & HEE Lz, FERAESITTT,

K5 IERERISEALD & OHEEE = T IR

=2 %4 HEE E 2 T IR (ugrmL)
TeHZIFY KR 0.00012
TYFVA B E Y 0.00024
RAAY K 0.00036
raFr=vr 0.00044
VT T7 7 IR 0.00036
Fud=) 0.00039
TINT x )T AR Y 0.0010
A=Y 0.00046
T AR 0.00040
{7874 =57 S N = g 0.00045
Cavea=VA RN 0.00014
FT A XYL 0.00028

5:2 IJS5VUBFEICKYVRARLEZAESRHED/ 1 XD
BERENLDHETE

7T 7 BB L0 R L R ERIE D ) A R OfEYE
W22 b OHEE T T i ISR 3 2 RS O B R A
TR ISR STV B HETH 5,

BRI, SBRIERNC T T v 7 BEERITWV, HETRIK 2 1E
BIL7-, AIEWKEEZ LC-MSIMS THRIEL, BHIET 5
WIS 2 B — 7 35 (B — 7 PElR O 10 fi5 O #iFH)
DA REFREL, EOMR (BRI ER/AMEDZE) o 2/5
) A ROEWRERELE Lz, /A AOZERERZD 10 50
FMSEHEZ2 O —7ITHEYT LREEDRELZERE TR
EEHE L, MRER6ITTT,

K6 A AERMERAED O OHEE T & T IRIE

e HEEE T IR (ng/e)
8 1-11,V-VII#E IVEE XINEE XIVEE
TEHITU R 0.000040 0.00025 0.00013 0.00020
TY XA ey 0.000036 0.00014 0.000051 0.000038
RAHY K 0.00011 0.00043 0.00021 0.00021
VA=E Ay =S 0.00012 0.0012 0.00034 0.00034
VTV T7 7 IR 0.000089 0.00084 0.00017 0.00015
DAY Y 0.00030 0.00062 0.00012 0.00023
N7 /)7 Anr  0.000070 0.00040 0.00016 0.00014
A~=FVY L 0.00010 0.0014 0.00031 0.00029
AIFZ a7y R 0.00019 0.00071 0.00032 0.00048
vZ7nm A ey 0000082 0.00028 0.000073 0.00016
FT YR 0.000052 0.00044 0.000042 0.00015

FTA XA 0.000049 0.00073 0.00023 0.00017

5-3 E=ETREDSRE

2 FEFAD I3 TR - M B T BRAE & Lhf L 7= i 5L
KT 116 EOENRHDLZERHOENE otz T
— X OIS L, 2 >OHEE E & T IR 2 i UE
DRENFZERTIRESE UTHRE LT, ARETHWZ
B TIREZ & 71287,
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F 7 ARG TR HEE B PR A

s HERE T B T R IB (ngle)
- 1-111L,V-VIEE WVEE XIIEE XIVEE
TEHXITUR 0.000094 0.00038 0.00013 0.00020
TY XA RrEY  0.00020 0.00078 0.00020 0.00020
RAHY K 0.00029 0.0012 0.00029 0.00029
raFr= v 0.00035 0.0014 0.00035 0.00035
V7Y 77K 0.00029 0.0012 0.00029 0.00029
DAY 0.00031 0.0012 0.00031 0.00031
TNTx /) Am 0.00081 0.0032 0.00081 0.00081
A~ 0.00036 0.0015 0.00036 0.00036
FET A=V ARN 0.00032 0.0013 0.00032 0.00048
vZ7 7w AXAfabr  0.00036 0.0014 0.00036 0.00036
FTrrurY R 0.00011 0.00046 0.00011 0.00015
FTA XYL 0.00023 0.00090 0.00023 0.00023
6 WRRUER
6 1 FinEILE

BRI OV T T 2 FMENGRBR OFE R A2 % 8 12
Yo IR LA IO IRIEA 0.01 pg/g L7 5
L HICTAR U7z, VILEE, XIEE, XIV BRI DWW TIE 33RTT
THMEIGRBR 21TV, ZOMOFHE 1 39T TIT - 72,

EROERT 23.9-131.1 % TH Y . XINEE GEE -
FFEHR) I XECEMERMER R R o7, RRE LTE
FERHIE FNDEF VRGP EWN S e &M~ R
0 I AR Z, B =N TR0~ AR—A R EICEEN
5% BONRERRy DREBENE Z LT,

6 -2 —RERE

-XIV BEOFEHZ DWW TR R IE A TRA L2 43R 9
WRT, JEOREE. AR (BOFE - 178D, VIR (RE
). VIEEE (RO VIIEE (RaBE. 2o 28H -
HEHEEE) O ARH TR (TR I 7Y R, TYERVRA L
oy RABY R 7aFr=yr 3477 R,
EIrnAx by, FTARFYL) OEENBESN
7o M SN BB OWTHTE-HERESZEH L.
— BERFERE (AD) X T2E G 2RO AR,
0.0025-0.13 % & KV METH o 72,

— 5T, WRINENEE T AP (70-120 %) & AhLT-IH
Bz 2 ADI & DHEIITIO L 514707, sk
DR SN B OWTITIRIMEIN R 2 W T E R
EOMIEEIT, A TdH - 72 IZ W TR A 3748
B O & FIERICHEE & & TIRIED 20 %O E TREMN
B LTV LRELREY, ZORE, MitEHEaH L
7o — HBHUE D ADIIZXIT % #I141% 0.0051-0.37 % & KW
ETHoT,

7 FEd

F—=ZNEA Ty FRETR O 12 FEO BRSNS, T
B IMMEORE, —HEIEZHRE L, oWrEiEamntt
OYEEIC A A FHEO OHHEE R LB ICAW ., &

BTREIZ RS 2 FEO FIETHEEERITWV, LAY X

DERKT 116 (FOERBO LN, h—FLF ATy b
RELO ST ORGSR, 4 FEO RN O AFH 7 FEO 3K
R E 7z, M ENTABEIED ADI ICKT 5 —HIE
B OFIA TR AT 0.13 %, EINESE THIE LIZHETDH
BKTO037%Th Y HEICES RIFTEENEE LT
bEIEB RN T,

ADPEERT 52/ MOECRETHIRICL Y B2 2 b
DAL TNA T, Hlkic b h—2 1y b
HEE AW T AEBREZERET 5 2 &1, ROREET
flid2 ECHEETHYAZ LML TV Z ENRNET
b5, — I THROBATRIERICSZHELLTEBY, R
M T H IO BREFOEMNIRENEEZ GRS, I
REZBE LTREREOBREREIC OV THLEEZOM
MRMBETHD,

Xk

1) HAKEWS @ BAKGRERE2011FRM #FiHR,. p75-76

2) BAEFEE A= LR PRGERE  [E R - ¢
B
http://imww.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_cho
usa.html

3) JEAETIEHE AR — LR OPRR6EE AT OKRE
BRI D — O EIERAR R
http://mww.mhlw.go.jp/file/06-Seisakujouhou-11130500-
Shokuhinanzenbu/0000115140.pdf
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#*8  RanFERITRINAL =
3 i T
Vi Xl XV
AR, | 1 1 1\ \Y \Y (ave.) Vil 1X X (ave.) Xl X (ave.)
TEZITU R 1156 1152 1002 1116 116.0 1195 96.5 35.4 1023  122.7 111.0 109.3 65.9 110.8
TY¥UArEY 1113 1214 1174 1039 1235 1201 110.8 1194 1223 1265 113.6 121.0 75.4 113.7
ARAHY K 108.0 97.3 93.5 74.4 106.3 110.3 29.1 949  109.6 87.9 71.3 122.9 24.6 123.6
raFr=ur 120.9 50.7 82.3 130.6 1047 110.1 76.3 106.8 61.7 115.3 113.7 127.6 36.4 1154
VT T77 IR 89.3 111.4 92.9 56.6 97.4 97.7 85.2 104.1 99.9 103.4 715 107.0 359 100.4
DA = D=V 1179 1256 1087 1059 1109 1229 96.1 1145 1270 93.8 86.3 106.1 66.4 89.5
INT7x )7 A 898 114.8 75.0 23.9 96.3 86.9 84.6 1155 126.0 1254 72.8 91.9 33.8 57.0
A~HF U 1133 1119 92.8 53.7 130.7 107.1 94.8 88.8 1252 1311 105.3 109.4 71.8 1117
AIKXr/a7Y K 1087 96.8 99.0 1118 1159 1169 101.2 61.9 69.0 121.9 110.7 118.8 44.5 93.1
v77uvA ey 1147 1230 1139 84.3 1128  120.6 50.6 1083 1231 1149 80.9 120.5 36.4 122.3
FT7T 7SR 116.2 1148 1019 1168 1163 1219 97.3 108.0 100.2 125.0 1153 1135 73.8 1154
FTARRHA 109.7 86.8 60.4 84.2 105.6 1116 99.9 94.6 78.3 70.3 93.7 118.0 27.4 99.5
B (%)
£9 RIEDOHEE - HENELADIL
S e EE FERURE — FERGTA R ADI
%7‘?&% Tﬁl‘ﬂﬁunﬁ (ug) (pg/day) a) (%)
TEHITUR VI, VI 0.27 3777.2 0.0071
TEXVARrEY VII, Vil 0.24 9576 0.0025
ARAHY R VI, Vil 25 2340.8 0.11
saFr=vr VII, Vil 2.5 5160.4 0.048
I A=A 11 0.31 3032.4 0.010
=7 =7 N = 11, VI 0.58 1808.8 0.032
FTARFRY L Vil 1.2 957.6 0.13
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