kR TE (2021)

8. TDh
8.1 ASIVRUZTDOBEEME
8.1.a ARYORNTSTEESIE
(1) #M=E

ZOFRBRIEI TN 95, ZORBRIEDSEIE Type D THY, ZDFE 5% 8.1.a-2017 XiE Mel.a-1 &
T2,

B R OB E G TRIEEI R OATIV R O OREYE (LT, [ AT % L0, ) 2V =T LTI
— K —=T%br=F/V (1+4+5) THIH L, BSTFA —TMCS (99+1) CiH B L L 7=t W AT~ T T 78 B30T
FHEHWCTHIEL, OB O AT %2R D, 7ok, ZORBRIEOVEREILEE 8 1T,

BE 1. A M OFOBEWE O ERIIN 1 DLBVTHD, AT7I DORERRICHVT Ri~R; D-
NH, 73-OH | ZiE &b S T=RIFEMMNET D20 B D,

R1 Ry R> R3 MW

)\ AT NH. NH: NH:  126.12

N” >N 7oA OH NH: NH»  127.10
)|\ /)\ ZIN OH OH NH  128.09
R5 N R3 U7RUEE  OH OH OH  129.07

BI1 AT K OO BEEY B DR

(2) HEFE HEXROKIL, KIZED,

a) K: JISKO0557 [ZHETD A3 DK,

b) FHr=RFJJL: JIS K 8039 |ZHLE T 254 3 - PCB 3B FH (JR#E 300 LA ) SUX[FED HE ORI,

¢) DIFITIY: FRROUIRZEDME ORI,

d) EVSU@ERAK) D HEE 99.5 % (&) LLE K UUKSY 0.05 mg/mL LA T OAEA R RO &
BRI,

e) BEMRLRE?Y: v A(NAFALIYL)NTZAFaTERTIR—R N AFLraas 5 (99+1),

f) ASSUFRERK0.5 mg/mL): AT [C3HeN6] ¥, 7 AV [C3HsNsO] P | 72 AUR [C3HaN402]1 ) K
O 7 ZUEELC3H3N3051 39 0.05 g 203D BILICEY, TOE &4 0.1 mg DHIETHET S, L EOY
TF LTI =K (1+4) THEDOL, TNENEETT7A2 100 mL IZB LA, FERECRIEBZ X 5,

o) EBAEER(SOng/mL) ¥ FHATIUEEAERG (0.5 mg/mL) 5 mL & E 7T A2 50 mL &0, FEHRET
VIEFINT I —K—TBh=RIL (14445) BN 25,

EQ) BEEMZIL. MEETRID A (EK) BEA N2 TERL TURE 15,
(2) BESNT-FHEARLEKIT BSTFA—TMCS (99+1) D4 T IRSIL TS,
(3) AT T A TUAIR KOS T VR L CE B IUERES I N T IR S TN,

{§# 2. BSTFA—TMCS (99+1) % SUPELCO 75 1 mL O 7 > 7L CIRFESIL TV D, BIE#%IZ. ZO RO
IBITEEH T8,
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& 3. AT T A TURAIR RO T RV OFEAERIK T E L7 AV AT ek B b5 K O
MBI T IV IRGES N TS,

(3) B HEEIT. ROEBVETD,
a) HRZOTNTSTEESHE(GC/MS): JISK 0123 [ZHE TS GC/MS TIROEM A3 H 0,
1) ARZOTRTS5D:
O REPEALR: ATV 2 H R ATRERD D,
@ F¥ETV—HTL: N 0.25 mm~0.32 mm, BE 30 m OEFS IO T =TT 5, 5 %7
=L 95 % AT LRY T u YU E 0.25 pm JES TR YT —H 7 2NK I ML FEREA L B 'O

HERDOL D,
@ FXUYr—HA: HE 99.999 % ((KFE/R) LI EDEHE~UT L
2) HENHE:

O AAAE: BEEREAA AL (ED L
@ A4V BIRAA R (SIM)
b) BERELESR: HETHERSREHNLIENTED,
o) EEEIDSEER: 8000 X g~10000 X g T LAYBERTREZL D,
d) B#EE: 70 °C+2 °C ITHHiCEAE LT AR —F —
e) JKiB: 70°CE2 °C TR TEHHD,

£ 4. X2V — DT 2A)% DB-5ms. Rtx-5ms. HP-5ms. SLB-5ms. BPX-5. CP-Sil 8CB low Bleed/MS.
TC-5HT for GC/MS D4 FR TR STV,

(4) ERERIRME

(4.1) M HHHIE ROLBVITI,

a) HTEER0.50 g 2130 ED | Ik =723 200 mL~300 mL (2 A5,

b) VT INTI—K—TER=RIL (144+5) 160 mL~200 mL ZH0x , M5 A4 VTR 30 40

A5 WAL 2,

¢ 9 1.5 mL Z3Ae5m DvbEAE @ 1.5 mL 120, &0 /) 8000 X g~10000 X g THJ 5 4yl Doy BEd 59,

d) EFEAREImLAZR2ETT7A3 SmL~50mL 280 FERETY=F LTI —K—TEr=R/L (1+4+5)
A, ke 35,

F @) R)7oe L RS TRBRICEE LN LR R T D,
(5) [AHEYAE 7.2 cm~8.9 cm K& OMAEHEEL 10000 rpm Tz Lx 7] 8100 X g~10000 X g FEFEL725,

EE 5. 500 um D 5DWEEIE T2 FTHFL TOodHFUEHE R 2,

BE 6. DR 0.5 g Z21T0Ey, P F LTI —K—TBh=F/L (1+4+5) 200 mL THIH L. d) D#
TET 50 (IS IRUI S 1L, el R D ATI O E B HIFHIT 0.2 % (E &5 %) ~10 % (EH &5 %)
i, FDOEBFHPARMOATIVELZWET D5 51E d) OBAEORIUEFE T 5, Fio, ATI5%
DEHBPEIEIL 10 % (B &5 3R) B2 555130 O EZ O T L ER DS,
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(4.2) FEWHE FEMIL, ROLBVITI,

a) fHIK 0.2 mL 2 A7 2 — AT &R 5 mL~10 mL 1285,

b) FRBRE PRIV, 70 °C2 °C THRIE ML, 5o IR ARS8 50,

¢) EVTL(BAK) V0.3 mL K OFHEMERIED0.2 mL 2B MIIINZ TRAL, a2 L TEET5,
d) 70 °C+2 °C DO/KIEHTHI 45 S RIMELT- D% flm L, sEHRTRE 95 ©@),

SE(6) xSRI R BTN TES,
(7) b) DEMETAL IR LIS A XU © ORETHAT 2RI AN D E B TS A, d)1C
B HFHEMACD SPGB ITHEE RN LD DD,
(8) WEITISU T, BEHAR A HARE DILIEE @ 1.5 mL (240, 8000 X g~10000X g THI 5 4y i@ 5y
B35,

(4.3) BE MEIX IS K 0123 X ORDEBVITH, BARBZRBERIEZ, MEIHER T2 A7~ 5
TEESHTEOBIET IS5,
a) HRHIOTRTISTOBESMHOREEY HAru~ I E &N ORIE SO —F% L T IR
T, THESEIZLCGRET D,
1) ARZOTRTS5D:
O EHEASVE: ZAFVUy R ZTEATE (1 min)
© FUBREAEBIREL: 280 °C
@ FXETV—HTL: 5 %T7x=)L 95 %AT LRI axPh Xy T — A7 ANE R MEFE/B AL
T2RR ) AR DO X TV — 7 5 (NFE 0.25 mm~0.32 mm, X 30 m, FBE/E 0.25 um)
@ HZ2FEEFE: 100 °C (1 min) — (15 °C /min) —320 °C (3 min)
® GC/MS #HfeifiE : 250 °C
® FxVYr—HAR: ~UUA JiEE: 1.5 mL/min
2) BESHE:
O A A BEEREAA AL (ED L
@ AFALEE: 70V
@ AFUPREE: 230 °C
@ AF R BRI R (SIM) 15
® MEAF: F£1DEBY

1 ERSBWE DT T T ANAF
WETFTANAAY (m/z)

WENBIH  —g MR e e e
AT 342 344 327 285 213
VoINS 328 345 343 285 214
TUAYR 344 346 329 214 198
T XIVER 345 347 330 215 188
DACP (1.S.) 288 289 290 273 275
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b) BREBROIEM
1) RAEEAERR (50 ng/mL)5 mL 22877223 50 mL (280, ERETY=F LTIV —K—Th=FL
(1+4+5) Z NN A IR BHEAER (5 pg/mL) &35,
2) RAIEAENE (5 ug/mL) | mL~20 mL 2477 A2 50 mL (B PEAIICED R ETY = F LTI — K
— T Er=RV (1+4+5) 0% | IREEEAERR (0.1 pg/mL~2 pg/mL) & ¥ 5,
3) IRAEEMERR (0.1 pg/mL~2 pg/mL) % (4.2) b) ~d) DEAEAZ1T->T 0.04 pg/mL~0.8 pg/mL FH 4 E DK
IR AIRER ST 5,
4) FRREARAIMER 1 uL 2 GC/MS IZHEAL, JIEXNRWE O E &R AA Y (mlz) ) OB A
¥ (mlz) DI~ T NEFERL  ENENOE — 7 i T Em S 2Rk D,
5) BRERGIEDEBNAAL (mlz) LB AZ (m/z) D& — 7w A TE S A E T 5,
6) FAREMR RS EAEROREXN R ERIEL E &R AL (mlz) O — 7 HfE L@ S & O EfE
TERLT %,
¢ HABDAIE
1) REHATEE 1 uL % b)4) ~5) L[EERICERIET D9,
2) RREMROEBE R RYE B4 RO | AT OB RE S R EE R T 5,

F ) RBHBKDOERBAT Y (m/z) LHER AT (mlz) DY — 7 EEE T E S EAS FEHER O —
RS X S LI L T30 %L EDOFIFAN THhAHZ LA MR T 5, 7ok, B — gl 3 E S
WITBEEIZ Lo TERERDZZER DS,

w5 7. A3 EORBEDOEPMERINIIG AL, RO a) XL b) D HIECIDREETTI,

a) (4.3)¢) 1) DEAETHEHAIK A GC/MS IZ—EREIEAL ., (4.3)b)4) ~6) [Z1E> THRAFLIR &
EEET D,

b) PUEHEMEEL T 2,6-73/-4-700bIV (0.5 ng AH2Y &) 28 B & OSBRI N 2., (4.2)
¢)~d). (4.3)b)4) ~6) N o) 1) LRIRRDEAFEE T D, 72721, & HIE TR E ENEEHEY B O 7 B H A
F (mlz) DY — 2 EifE L8 SO SR O AE R K OV AT 308 00 -0 58 o G B i P 4 T
T2,

&% 8. REjmmd ., Sy, SMFEMIN AR, RS A HE IR BA AR O EHZ 1T 2 AT
S DRI ERERORE FIE, 10 % (BB 3) L V0.2 % (B &850 5) ORI~V TR EIIERD 92.1 %~
102.9 %} 11 90.3 %~102.2 % T -7,

72k, ZORBRIED AT HOER TRIZENZI 0.01 % (E &5 %) BRE LTSN,

S5

1) BHIHBIE, KK fi: TA7a~h7I7E&0HEH (GCMS) IEIZL DB DATIL o O O B HEY)
BHoORKRHE, BT, 1, 114~121 (2008)
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(5) ASIVEOHREETIO—I—F JEBHROATIEORBIED 70— — N IRITTR T,

| Wtk 0508 | Jk =447 523 200 mL~300 mL
— VEF LTIV —/K—=TEr=K/ (1+4+5) 160 mL~200 mL
| AEPOLEL | RO 30250
[
| 330y il | SEREL L | 8000%g ~10000xg , 553
[
| i L1 |

K1 JEEFR DOATI K O ORI EYE O BRE 7 o— — b (H EE)

| %ul”jiféi |
A 1 mLA 475225 mL~50 m}ﬁ:k@\ MEE T F LTI —
K—=7Fr=FI/L (1+4+5) &Nz %
|02 S | A2V a— A EREBE S mL~10 mL
| i@‘zE?;;%ﬁlﬁ- Wl | e UKL —&— (70 T2 °C)

— BU(BAK) 0.3mL
— FHER[LEIK (BSTFA—TMCS (99+1)) 0.2 mL

RELTEETS
| B AL | 70°C2C, 45531

| W |

[ ewme ]

| W | HRomel s I E RS

2 JERFROATIL KO OREYE ORERE T m— 32— GHERE & ONHIE#AE)
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BE AT O EHRIESERERD GCIMS DRAF L Dra~< 55 (TIC) il RITR T,

la Ib le ld

(100 0000

L 1 TIT Tt TIE

5.0

25

3 ATV R OZEOBHEYE D GC/MS DEAF L Dra~h7Z A (TIC)
GC/MS DORIE S
X7V —HA7 A Rix-5ms(NEE 0.25 mm, £ 30 m, JFHE 0.25 pm)
ZOMDEAE (4.3) a) TAIa~ N T 7B BT d OWE SO FIROE Y

BRBAKT IO NI T DY — T4
a) T XILEE b) TUAUR
c) TUAY d) AT

GC/MS (238 A L7380k & OB &
AUTRRE: AT R OV 00 BT B 00 2 LA PR R A B (4 2 pg/mL A2 k)
AR 1 UL (A7 RO OB T 2 ng 124 b)
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8.1.b (X%F%)
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8.1.c EERBEEYIATNTSTE(ERMESELLIER)
(1) ;=

ZORBRIEII A A G E O IEENE 35, ZORBRIED 3 HEIT Type B THY, ZDFL 513 8.1.c-2017
NiX Mel.c-1 &7°5,

W (1415) Z 0 AralBHIM A TATI R O OBEWE (LA T TATZIVE &0, ) Zfili L, md ik
<777 (HPLOIZEAL, I ASEANEKZACTFERE G LIZS I BT NI T L THEEL, R 214 nm TH
EL TR BIHR DOATI EE RO D, 72385, ZORBRIEOMEREIIES 4 (27T,

(2) BE HERUUKIL, ®kIZED,

a) K: JISKO0557 [ZHETD A3 DK,

b) ZEF=RJJL: JIS K 8032 (ZHIE T D UL RIZED G ORI, 728, mBiRikra~hr 77 O
BRI IR AR a~ b T R A,

o BEE: FERCUIFRIZEDME ORI,

d) YABBIEREERY: JIS K 9020 [ZHHETDHVAMKFE T L 0.237 g KOVIIS K 9009 (ZHE T 50
MR KRFEF NI L KM 0.520 g Z/KIZEAEDNL T 1000 mL &322 @ik r o~ 757 OEEkk
A58 A 1, BIKYE PTFE DA 7 Lo 7 42— (FLEL 0.5 um BAT) TAIET %,

e) AIIUEIZHAER (0.5 mg/mL): AT73I[C3HeNg] P, 72 AU [C3HsNsOT® | 72 AR [C3sHaN4O2] 3 K
O 7 VR [C3HaN3031 @5 0.05 g TN ENO LI RILICEY, ZOE &% 0.1 mg OHTETHIE TS,
DEDERE (1+15) THEML, TR 7723 100 mL 1B LA L, R E CRIRIEZ N Z D,

f) EEIZEHER (S0 pg/mL) V: K ATIUEREAER (0.5 mg/mL) 5 mL 27T A3C 50 mL L0, R ET
7B Rh=RV — 0 ARG R (4+1) 2N 2.5,

g) REHRAESEER( pg/mL~5pg/mL): FHRHIRSZEAER (50 pg/mL) @O 1 mL~5 mL #4287
FA2 50 mL IZBEMEROIC LD | B E T T R h=RL — Y AUBRMERR R (4+1) 212D,

h) REHRAEESIZEER0.05 ng/mL~0.5 pg/mL) : EAFRFITEAEHER (1 pg/mL) O 2.5 mL~25 mL %
7T A3 50 mL 2B FEICED | B ECTT B b=V — 0 A BRMTAR N (4+1) N2 5,

FE ) FAEGITHY, LEIGUT- &AL D,
(2) ABRYEREER I pH 6.74pH 0.2 £725,
(3) AT T A T AR RO T VR L TN EIUERE KN TH IS TUVA,

BE 1. AT TR TURIR RO T SOV ORERERIR T E 7 AV LT, B b2g, Ak
FHE T2 R OV bR TV IRGESN TS,

(3) B HEEIT. kOLBHETD,
a) BIERAIOTNTST: JISK 0124 [ZHE T DEEIRIK a~ N 77 CIROBEAT-TH D,
1) H5L: N 4mMm~6 mm, X 150 mm~250 mm DAT L 2D N T DB AT ANFEELF
FEALIEV AT NV EFTETALIZBHD,
2) HWSLFE: HTLERESR 40 °CE1 °C TR TEDLD,
3) B®HE: UOCLEREE TR E 214 nm AL TRIE CELH0,
b) EBERFELER: BT EAVLIENTED,
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¢) FEDSBER: 1700 X g T LB Rl RE/R LD,
d) EEEDSEER: 8000 X g~10000 X g Tim Loy ATREZ RS D,

#% 2. 7740% TSKgel Amide-80 DA PR CHIIREALTUND, ATV T A TV AR KO T XL
fB% e R CE DI RSN AT LB T 5L,

(4) ERBRIRME

(4.1) M X KOEBVITI,

a) HTEEF 0.50 g 2130 &Y | ke = 47523 200 mL (2 AiLD,

b) R (1+15) 100 mL Z 0N % | #8853 58 A28 FVO TR 30 20 R B IR LB -5,

o) FRER, REDIRE R OILEAE S0 mL IZED,

d) =K 1700 X g THI 5 oy Do BEL W | BB AR EhiiRE 35,

e) K 5 mLO %2 &ET77 23 50 mL IZED | MERETT Eh=hV— 0 A FRHT RN (4+1) 2 N2 CTHAR
5,

f) AR A A DU EE ©1.5 mL 128D,

g) 10>/ 8000 X g~10000 X g TH 5 sz OBl 7, Rz sBNA IR ST 5,

E @) [EEREER 16.5 em K ONEl#EEEL 3000 rpm Tl /1 1700 X g FREEL 72D,
(5) FEHRIE T OATI ZEORREPRERO EREB 2582 N0OHL5E51E, EEAIEO /B 1
mL~2.5mL &5 5,
(6) AV mEL SO IR OIS CHIE IR AL WO,
(7) (A58 7.2 em~8.9 cm K ONE[#EEL 10000 rpm T /L /7 8100 X g~10000 X g FEJE 725,

EE 3. 4.0 ~g) DEAEITNZ T, BUKYE PTFE DA 7L 7 42— (FLAE 0.5 um LLF) TAHIEL .
AIRZFABHEIREL TH R,

(4.2) BIE MIEZIISK 0124 L ORDEFRVITH, BARRIZRME BAEZ, IE A2 m sk ks a<k
777 DEAEFIEIZLD,
a) BERBGEIOTNTSTOREEE: FHEEEksa~ 77 OMESREO—HEUTFIORT, Zhias
BIZLTRIET D,
1) BSL: INAREANVEAALEREAE LTS U BTV T 5 (NEE 4 mm~6 mm, £ 150 mm~250 mm,
HKIFE 5 um)
2) ASLIERE: 40°CEt1°C
3) BEEE: 7 =NV YA BRI (4+1)
4) FE: 1mL/min
5) RHBF: YOOLERINEE, WERKER 214 nm
b) BREBROIEM
1) ARG EER 10 uL 253Kk~ F71E AL, E 214 nm O7a~ 7T L5 F08k
L., E—ZHfE TR SZRD D,
2) B EAR RO EEYER ORE LI R 214 nm OB — 7R L ESEDOMERATER 5,
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c) HABDRE
1) RENRIEZ 10 uL & b) 1) EIREEICERIET S,
2) BMEROOLEATIVEDELZ RS, T R O/ ATV LR E T 5,

% 4. OIKZESFE 3 8, TIKEFZAVLERIEE | 8806, GIREHFEE TR MLRRIRE 2 $86, BiZe 1
SRR M OVRFE 1 80 a RO CEIGERER 2 i L 72 #5 R, AT LT 4 % (H &) LT 0.1 % (E
B3R OPREL L TORILHRIT 90.5 %~106.3 %M T 92.2 %~107.0 % ThH-7,

F7o, RERIED Z Y HERETR D760 O L [FFRER O B o QAT RS R AR 1 1R T

728, ZORBRIEDE B FIRIZATI , 7 XVEET 0.02 % (B &) FRE, 7oAV TV AYRT
0.01 % (B &0 3) B LB SN, TV AR RO T SOVERIZOWTIE, 7 AURT 0.188 % (B &
I33) ~1.10 % (B 8533 OFIPH T, 7 XVEET 0.105 % (B &503%) ~1.15 % (B &4573) OFup ¢+
TR BBREEAAL T,

1 AT R OZ OFIEYERERIED % 4 PERERB DT 3D O [F R BR sl OMEHT b

kA, BB, - %@{;‘%2) S'3)7) RSDS - RSDW!
=5 (%) (%) (%) %) (%)
ATV FIREF] 9 2.83 0.04 1.4 0.12 4.3
K 2T 10 0.391 0.003 0.8 0.023 5.8
£ K % 5 AL AE R 9 0.845 0.019 2.2 0.036 4.2
dpilives 11 0.198 0.005 2.6 0.012 6.2
W7 E=7 10 0.0343 0.0015 4.5 0.0040 11.6
TR PEEE 9 1.60 0.02 1.3 0.06 3.8
K ZE T2 10 0.105 0.001 1.3 0.002 2.3
PENE-E YNIE (459 ar 2 9 0.629 0.027 4.3 0.023 3.7
bR 11 0.195 0.004 2.1 0.009 4.5
W7 E=7 10 0.0346  0.0013 3.7 0.0024 6.9
TUAYR fIKEFE] 9 1.10 0.02 2.1 0.08 7.6
IR %252 11 0.361 0.008 2.2 0.023 6.5
KR AVLEEE 9 0.188 0.004 2.2 0.014 7.5
dpilives 11 0.718 0.028 3.9 0.052 7.2
WEETE=7 11 0.0345 0.0031 8.9 0.0056  16.1
T XV FIRZEF] 9 1.15 0.06 4.8 0.09 7.7
IR %2552 10 0.390 0.018 4.5 0.029 7.4
fIK R AL EAEEE 9 0.105 0.003 2.9 0.014 13.2
9l 9 0.788 0.026 3.2 0.054 6.8
W7 E=7 10 0.0365  0.0015 4.2 0.0067  18.3
1) fEMTICHW-RBREK 5) =5 [ P BUAE MR 2=
2) R (n =3Bk = Houk L (2)) 6) = fH] PR BLAH T HE (R 2=
3) PHTIEERE 7) EER

4) PHTAEHREER 72
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D AN, BTG

kR TE (2021)

DOIRIRFHIE, 22, 6, 27~35 (2013)

2) BT, FAESEE

OIRRFHIE — L [FER —, IREHFZEE# S, 7, 10~21 (2014)

(5) ASEUFOHRBETIO——F  ERHHOATIFEDORBRIED 70— —MRITR T,

| FstE 050 | d =752 200 mL
— MERe(1+15) 100 mL
| AT | R, 30551
[
| mLoEE | SERIELILRE, 1700X g, S5y
[
0 S5mLz 27T 2350 mLIZsy | fEHET
TRR=PIV =D AR REE TR (4+1) 225
[
| i 5 i | eI | 8000xg ~10000%g . S43TH
[
| BRI |
[
| Wl | ka5

JEEFFR D AT I K OV DR EY)E O ERIE 7 o —2 —h

634

BRI A0~k T77 (HPLC) i EIC LD IEEH T D AT e OV 0 B EH ¥y

-
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B

EHRIA 70~ ~27F7 (HPLC) IEIZ LD IR T D AT e OV O B E W E
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BE AT OB ERIEAIEER D HPLC 27 a~ T MMilZ2 kIR,

mV
1.5
(3) Det.& Chl
(2)
5.0
(1)
(4)
2.5
0.0- o~ 1 L 'J \J i . \l
R I T - e P L
R (min)

BB AT KOO BEY)E D HPLC 7~ T A

HE— I DWEL
(1) >TXVEE 2) 7UAUR (3) AF (4) T AU
HPLC O &S
7172 TSKgel Amide-80 (£ 4.6 mm, £ 250 mm, KifE 5 um)
AT K O O B E O Ff A R SR ERR (4 10 ng A1 & (1 pg/mL, 10 uL))
Z OO AL (4.2) a) HPLC ORIESHOBIRDERD
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8.1.d BERAKIOTNS7E(ERVESTIER)
1) #|M=E

ZOPRBRIEIT A W IR OV % T IEEHTE 55, ZORBRIED /3 FEIT Type D THY, DL
751% 8.1.d-2017 Xi% Mel.d-1 &7 5,

KEGHTABHIMZ TAZIV 2R L, @R e~ 57 (HPLC) IZE AL, I NEA NV E %1
FEREA LTSRN BT LT, K 214 nm THIEL, Tl Bt F OATIUERD D, 728, 727210,
AFGIVENEME THHY T IR, T AR OT o A ATHINE S B SR, 2D EOVERE I
4|27,

(2) HE HERUUKIT, KIZED,

a) K: JISKO0557 IZHET D A3 DK,

b) ZHEF=RJJL: JIS K 8032 (ZHE T AR ITFZED MEORIE, 7285, @ik ra~hrZ770
BRI R R k7~ v T SR A 6

o) YARRIBHEEAE: JISK9020 IZHETIHVAMAKTE T DA 0237 g KOV IIS K 9009 (ZHHE 9
50 Bk Kk FEFT I A T IKFIM 0.520 g AZKICEAEDLT 1000 mL &5 2, midiikra<hro70
TRBER A 9285 A01% . #k M PTFE D AL 7L o7 40 H — (L% 0.5 pm BLF) TAHIET 5,

d) ASSUEER (0.5 mg/mL): AT [C3HeN6] P59 0.05 g # O LI EIMIZEY, ZOE &% 0.1 mg D
HiETHIET 2, PEOKTENL, £ET7T 23 100 mL (B LAN ., HER ETRIRKEZINZ5,

e) ASIUAREK (50 pg/mL) "V ATIAEAERL (0.5 mg/mL) S mL 477 A 50 mL &0, FERRE
TTEr=RIV— Y A B AR E IR (82+18) MR D,

f) REBRAASIVEER (1 pg/mL~5 pg/mL) : fEHKRHCATIVEEAERK (50 pg/mL) @ 1 mL~5 mL
BT T AT 50 mL ICBEPERYICED B ETT B h=R L — 0 A BRHERE i (82+18) 2N 2.5,

o) BREHRAASIVIEAER(0.05 ng/mL~0.5 pg/mL) : i FIFFICATIHEHER (1 pg/mL) @ 2.5 mL~
25 mL #2877 A3 50 mL ([ZBEREIICED MR ETT B h=R/L — 0 AR AEE R (82+18) AN 2.
Do

F Q) ARGICTHY, MEIGUT-BEERLT D,
(2) VARBHIFEE W D pH 1% 6.7+0.2 £725,
(3) ATIEL TN T RSN TS,

EE 1. AT OFEERINTIE L7 OV AROEMEE, B AL e O TR IV IGES L TD,

(3) EHEE EEIL. KkDLBVETD,
a) EEREEIOINT ST JISK 0124 I[CHE T Dmdikikrn~ 77 TCIRO B 2723 D,
1) H3L: N4 mm~6 mm, £ 150 mm~250 mm DAT L AHD BT DE TN SNTA )V HE
IEFFER LTSV P VT CALTZH O,
2) ASLIE: HTLFEIREE 40 °C+1 °C THEITXDHHLO,
3) BRHE: BOLERMNETEE 214 am 1 TRIE TEL5H0,
b) BERRESR: BENERFEREHANDLIENTED,
¢ BODOBEM: 1700Xg TELODBETHERLD,
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d) BEEBEDSBEM: 8000Xg~10000X g Tt L BERHE/RL D,

##& 2. 77 20% TSKgel Amide-80 E DA FF CTHIIRSAIV TS, AT TV A TV AR KR T X
W HSERI B CEDZENHEREINI AT L3528,

(4) HEREEMHE

(4.1) #H T KoLBVIT,

a) HTEEE 0.50 g 2130 &Y | e = 75223 200 mL IZAND,

b) 7K 100 mL Z Nz, 8 &I A2 AT 10 20 - AP35,

o) FRE®R. BB AE IR OILEE 50 mL 128D,

d) DS 1700 X g THI 10 Sy M Doy BEL @ | BB iz iR e 35,

e) fhHIK 5 mLYZ2&E7T722 50 mL (280, fEHRETT BEh=R/L — 0 A BRIEZE K (82+18) 2N %
THART 2,

f) AR ki O 1.5 mL 12ED,

g) ix.0>7] 8000 X g~10000 X g THK) 5 4y [z Loy BEL 7| B3 Ak & A K E 35,

E (@) m—Z—f£16.5 cm L ONEHEEL 3000 rpm T /) 1700 X g FREEERD,
(5) REHRIE T OATIVEDORENRREMRO EREFBXD5B8ZNOHLGE X, EBAIRD 57
B 1 mL~25mL &7%,
(6) ARVFurL %o e m DL E CHIEICEEELR2NWL O
(7) m—2—£ 72 ecm~8.9 cm K& NE#E:EL 10000 rpm Ti 0> /] 8100 X g~10000 X g F&E L7z
Do

BE 3. (4.1)f) ~g) OEANEITZ T, B PTFE oA TV 7 4% — (FLEL 0.5 um LLF) THil
L. AR A EHERE L Th R,

(4.2) GEIFE HEIZ, IS K 0124 RO EFVTTH, BARRYZRAE AL, JIE AR T 5mEik ik a~
N7 DEAEFIEICED,
a) HIERBREIOTINISTOAEEE: FmiEkEI o~ 77 OWESEO—HIZ L FIRT, 2
EBEIZLTHET D,
1) hS5L: IVRNEANVEECFEEASLIZVIAZ A BT A (N 4 mm~6 mm, £X 150 mm~250
mm, F7fE 5 um)
2) WS LERE: 40°CE1°C
3) BEEK: 7 EM=NIL—DABRIERREIR (82+18)
4) RE: 1 mL/min
5) R YOLLER NS, HIERK R 214 nm
b) BREHRDER
1) BMRERAATIAZRER 10 L ZRIERE7a~ 7 771I2F AL, HE 214 nm O/~ T L%
RERL ., B —ZERE UL E S E R D D,
2) HMEMRHAATI R O LI R 214 nm O — 27 HfE XTmSEDO R EREIER T 5,
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c) BEMOAE
1) #UEHAWZ 10 pL Z b) 1) L[RIBRICERIET D,
2) MEMNPOATIDORENRD, S EH P OATI 2R T2,

% 4. BEOFMOID, -y, KEld, AKERAMAVLBRIRE, A LR ARE
B OEBEADBL S AERE (45 1 8640) 2 I CHRINEIGGRER 2 S L7 A5 5, 2 % (&%) | 0.4 % (E &
53 3) OV 0.1 % (B &5 2) OIRINL L TOIFEJENLRITZ NI 94.6 %~99.8 %, 92.4 %~98.5 %
F TR 93.1 %~98.4 % Tih-7=,

F&EE DR D72 . KEMDT R OHEBEAVLANEEZ VT H A2 2 TORAERBRORBR AL IC
DUNT—JLELE 5 BT A R CTREATL . TR e OV TS A B LTRSS 1 2 RITR T,
728 ZORBRIEDER TIRIT 0.02 % (B &y 3R) BRE LTS,

#1 AFZILOHEEZ TORIERBREAE DT HE S

e SRR i) RSD;” sin’’ RSDin
ﬁiﬂ'ﬁ w 1) 3) 3) 0 3) 0
HE(T) (%) (%) (%) (%) (%0)
PNGR 5 1.91 0.03 1.7 0.04 2.2
A K AR 5 0.100 0.001 1.4 0.002 2.5
1) 25 0H TR 2 S0 L 7= 505 B 4% 5)  PFTHFE S Y 2=
2) P GRBR B E0(T) X DM TalBRr%(2)) 6) HREE (R A
3) HEHR 7)  FRETRE o R I

4) BHTIE R
SE X

1) KLY mERIA 7~ 8727 (HPLC) MEIC LA A B E IR K Ve A & T IRk O AT OJIE,
AEEHFFEH A, 9, 33~42 (2016)
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(5) ASIVEOFEBEIO—L—F EEFOATIVEORBRIEDO T — — N RITTR T,

| btk 050g | 6 =f477 2= 200 mL
«— 7Kk 100 mL

| s | R, 3055
| B | SEARELILRE 1700 X g 10531

?ﬁl%j% 5 mLE 2772250 mI:KJ:E FEHRET )

TRr=RIV =0 AR EHR (82+18) 2 /N2 %

| ié?zll\lﬁ%%ﬁ | BRI , 8000%g ~10000xg , 553
| ﬁ%@ﬁ |
| Wl | mtkon~ b 57

HHEM & IR D AT OlBRiE7 1 —2 —h

SE AT OB ERAERER O HPLC 7a~ 5 MMl ZRIZRT,

mV

10.0 1

/

5.0—-: |

i S S

S : ; - . - : :
0.0 25 50 15 10.0
Time{min}

$BEX AZID HPLC 70~ b7 T4
HPLC DI S+
J17 2 TSKgel Amide-80 (NS 4.6 mm, £ 250 mm, Hifk 5 um)

AZI O R FEYERR (% 10 ng #H2% & (1 pg/mL, 10 pL))
Z DD SAt 1% (4.2) a) HPLC DOHIE D FIRDERBY

639



kR TE (2021)

82 YVAESYFRUZDOEEME
8.2.a EERAIOTNT T2 T LEESHE(VOESURE 3 AR HTE)
1) H=E

ZORBRIEITHEN K OVE TR SR EH B 9%, ZORMBRIEO BT Type B ThHY, 205 1% 8.2.a-
2017 X% CLP.a-1 £ 9%,

Rt OZ7aeZUR | TI/ETIR RO a7 5aT VAT TAZ 7 — Ul L, BBEE T LV B UME TR
HZEBPEDLZEZFHALT, 2V =0Ty 7 I — Ny W TR MR a~v s o720 7 NE
MR (LC-MS/MS) Z W CTHIEL , Zoralft o7 ZU R 7/ TUR K RE /a7 &3R5, 723,
ZORBRIEDOVEREILIEE 6 (T,

@5 1. 7o IUR 7IUETIRK O 7r7 A0ERITX 1 OLBDTHD,

I NH
~ Gl : |
el 'x:_ﬂ_.,r c N\ - GJ #,--)C;‘I-‘.:__#,-Cl
J' Z4_ Ol AL on
Cl N \l- N ClZ N7 ‘ﬁ.r
O &, O

1 e ZYR, 7/ TVR RO 707 AOREEN

(2) HARF WIELOKIT, KiTED,

a) JK: JIS K 0557 IZHIET D A3 DK, 72720, mdiRik v~ o7 807 NEEGHTEHIEAT L%
BEHRIC O\ T Ad DK ZE 5,

b) FHr=RFJJL: JIS K 8039 [ZHLE T D54 3 - PCB 3B FH (JR#E 300 LA ) TR HE ORI,

¢) A/—Iv: EIRIRIEI v~ T T 7T NE RN HUE TR OULIRI SO S ORI,

d) A/—)v: @RI v~ T T7 50T NERGHTFOBEMERIE R T2 2% 7 —/ 12 LC-MS A XX
[ 2D i DRRIE,

e) JKEBIEF UL JIS K 8576 (ZHLE T DR LRI %D S DRk,

f) IEER: JIS K 8180 |ZHIE T 2 Hpfk XILIF D S E DL,

g) FUEZTIK: JISK 8085 IZHLET D 28 % (H &) DFpA I UL FED ME DL D,

h) EFB: JIS K 8264 |ZHUE T 25k IIF %D fE ORI,

i) PUEZ7HEHK(0.0028 % (HENE))V: 72E=77/K0.1 mL%/K 1000 mL (ZIZx5,

j) BHEFEEEK (0.1 mgmL)V: 7ot TYR[CeH;CLNO,]? | 72 /ETYR [CeHiCLN,0,] 2 e e 717
L[CeH3CIN202]1 @47 0.01 g 2V EHRILITED, ZDE &4 0.1 mg DHTETRES S, D EOT =R
VTR, BRT7 T A2 100 mL 2B LA, R ECRREAINZ 5,

k) SESEAER (100 ng/mL) VA EEIEAEE (0.1 mg/mL) O —E &2 E W (141000) TARL ., BAEYE
% (100 ng/mL) ZFHH-42,

) REHRAESELER(S ng/mL~50 ng/mL) V: i FHRHIIRGAEHERK (100 ng/mL) @ 2.5 mL~25 mL %
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BETT AT 50 mL IZBEBEMICED | FERRE TR (1+1000) 2125,
m) BREHFESEER (0.5 ng/mL~5 ng/mL) "V : R SRR R AR (10 ng/mL) D 2.5 mL
~25 mL Z4& 77 A2 50 mL (ZEFERIICED | MR ETEEE (1+1000) 225,

FEQ) RREITHY BENIS U B AR D,
(2) FEHEREEN RS TV,

& 2. 7o IUR 7UETIR KO nT AOFEREAETE L7 AV LFEREE, BRI S K Ol
HTHRIVIRFTESN TS,

(3) BERUEE HBERKOEEIX, ROEEBVETD,
a) ENEEARIOTNTSTEESHE: JIS K 0136 [ICHET @ EEIA 0~ 57405 NG BN E
TIROEAN 2T H D,
1) BEEHIOTNTST:
O BTl HT7LFERFEE 30 °C~45 °C THEITTEDL O,
@ HT7L: P2 mm~3 mm, £ 50 mm~150 mm, KiFE 1.6 um~2.2 pm DAT L AFHD T T L&
\CA I 2T I NIEACERE R LTS VI SN E R TALEL D, BROHTEHIEDLD,
2) BESHE:
O A4 AL =L 7R T L — A4 AL (ESD) 14
Q@ AF UG BIRBOGH L
b) BEEGEEESH: 7IRUATH FE—E AN TEET T2 250 mL % 300 1£18 4y (HRIE 40 mm) T
EEAERVIBEEIEONLHOD,
¢) ¥=iR—JLF
d) SEDSBEE: 1700 X g T oHErTHER B D,
e) EIEFEIDSEEW: 8000 X g~10000 X g Tim Loy ATREZ RS D,
f) RHEER: 40 °CH2 °C |[ZHHi CELT /R —4—
g) ARYR—H—PIYSHhSL: PE=L U BUN-E= e a) Rt EARI=17 2 (200 mg)

% 3. W7L1XACQUITY UPLC HSS CI8 DA THiRSIL TS,
##& 4. KV~—H—FJ»1E Oasis HLB 6¢c (200 mg) | Oasis PRIME HLB Plus Short Cartridge (225 mg)
FEOLMTHIRSILTND,

(4) BERERME

(4.1) M HHHIE ROEBVITI,

a) HTEER 5.00 g 2130 ED, ke =723 200 mL~300 mL (2 A5,

b) KEE{LT RUT AEH (40 g/L) 1 mL, A% /—/L 99 mL ZNZ 3 300 1484y (HEIE 40 mm) THI 30 4>
IRVIEE D,

o) FRER, RESIRE R OILEAE S0 mL IZED,

d) =075 1700 X g TR S e DLW . Bz ik e 95,
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E(3) KERET RN D AEHE (40 g/L) — A% /—/L[1499]100 mL Z Nz Th L,
(4) [AM452 16.5 cm M OVEl#55% 3000 rpm Tizmiis ) 1700 X g FRFEL72 5,

&% 5. HBIX 500 pm D550 &l 35 E THFEL Todr e TR 95,

4.2) D)—2PyvF W)Y 2= Ty 7 (DL, KOEBVIT,
a) RV~—HD—R T NI LeTHA% )—/K 5 mL K UOUKK) 5 mL CHE32,
b) 7297722100 mLO% A —N) P AT LD FIZE S K S mL X% 10 mL 7% —K)y P h T A2
AX RN FTECAFID B E T2 E TS 85,
¢) KERLT NI LR (0.4 g/L) — A%/ —)L[1+1)4) 5 mL % 2 [E—R)y AT LITMNA ., RIS HS
NI
d) A% /—)L 5mL %Mz 5,

FEGB) (4.2) KUN4.3) DEARIE, METSU TREZEE A2 VWD,
(6) ZRIRD MBI ZRTLEET DA, IR 20 mL OFEE ANDHZEDTES AN OREE
WThEW, 20T, d) DEAEICHZ T ik E72 37722 100mL I A, Besa AZ ) —
Jb 2.5 mL T 2 [BIEF L, BEIRZ Se OBt HRIZIN 2 5,
(7) Oasis HLB 6cc (200 mg) Z AV =856 iR 5 mL % 2 [Al1E 795,

4.3) YY—2FvF @)Y 2= T o7 Q)L RDOEBVIT,

a) FieaR)~——N BT LETOTER=R/LK) 5 mL & O (1+120) #) 5 mL THEET 5,

b) (4.2)d) D Z 40 °C LLFOKE ET 5 mL LU T ECRIEIRANET 2.

¢ M (1+11)3 mL 2z, B—R w7 AL, KE D FECTAAID Ll #E T 5E TS5,

d) 7297 7A%ER: (1+120) %9 5 mL T 2 [BEIPEEL ., YR ZNER 71— w2 7 DN Z 5,

e) KIZ, il (1+120) — 7 BR=RIL (9+1)4) 5 mL X OVKK) 5 mL ZNER A —R) w2 7 N2 TS
5,

f) RE77Aa SmL 2 —NyPNTLOFIZEE, 7UE=T R (0.0028 % (BH&E5%H)) — 7 b=k
NV (9+1)4 mL 20— Ky P77 MINZTr/ae TR TI/ETUR KO 707 220N E HEE 5,

g) FEMRECTEEE (1+1000) 2Nz ® | ket DILEE 1.5 mLO2E 5,

h) %0577 8000 X g~10000 X g THK) 5 Fr[Hlime LAy BEL 10 | R Ak s BHR IR E %,

F8) AT O/ee IR, TIETUR KO /nT ARE R &R O ERABE I BZN0H 55
Al VRO —E B4 E W (1+1000) THART 5,
(9) RUF etV RED IR OIS CRIEIZEEL RO O,
(10) [AIHR1E 7.2 em~8.9 cm 2 ONEI#HE%L 10000 rpm TizLr /7 8100 X g~10000 X g FEE L7 D,

(4.4) BIE HIEIZIISK 0136 L OWKRDEFRVITH, BARRIZRRERRLEZ, WE T 2@ @il ke~ k
TT7 8T WE TR OBE A LD,
a) BMERRAEIOATINI ST T LEESWMHOBRES miHikkIn~ T T7 50T DE RN O
WESREO—HIZLL TITRT, ZESZICL TRIET D,
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1) BEREIATINF7:
O BTL: AIETINIEALFERES LIV V7 VAT A (R 2 mm~3 mm, £ 50 mm~150 mm,
K% 1.6 pm~2.2 um)
@ #WiE: 0.2 mL/min~0.5 mL/min
® HE: A: W2 (1+41000) B: A%/ —)L
@ 7Z7v= bk O0min (5%B)—5min (60 %B) —6 min (95 %B)—7 min (5 %B)
® HTLEIEAE: 40°C
® HEA&E: SpL
2) HEESWE:
O AFAbIE: =L 7haA 7L — A4 AL (ESD) 15
@ EF—F: ROT47
@ F=H—AFr: F1DEEY

Fl FREOE=H—AF

BEAT L (m/z)
i3 & T —H— A=Z A Vg A=Y /4 b
(A (& £H) (e )
Va=i=- NN 192 146 110
TIETIR 207 161 189
SR=37A 241 195 223

b) BREBRDOIEM
1) FHERAEAERER 5 uL 2 LC-MS/MS (2 EAL, Z7atJUR, 7/ETUR K OE 70T LD E &
AF 2 (mlz) o OREB A AA Y (m/z) DU a~ 7T 2ERER L, TNENOY—J HfEEZ RO D,
2) 7 JUR, TIETIRK 70T LD E & A4 (m/z) LGB A (m/z) DY — 7 ifE e X%
ES A HE N5,
3) KR EARRASIEEROR RIRELEBHAAY (n/z) O — 7 HIEE DR EMREER T 5,

c) HEBOAE
1) FREBHENZ 5 uL % b) 2) ~3) LRERICEIET 210,
2) BEBOSHER G E EZ RO | el P ORE R R EIREZ R 5,

FE) RENRE O ERERAAY (mlz) EHERAA Y (mlz) DY — 27 HFE T E S A, BEUER D —
EREE IESHICH L T30 %EEORFHNTHAZ LR 5, B, P —ZmiEk Xiim s
T IC Lo TRARDZED DD,

&% 6. /FHEHENC (2 FEEE), S AIGIRFEENCEL 2 FEEH) KX OIS A5 TR R BEILE (LR 2 v
7cou YR TIETUR RO 70T AOEINENGGRER OfE HI1E, 1000 pg/kg . 400 pg/kg MY 40
ng/kg DU~V TR R 78.1 %~90.0 %, 81.0 %~117.6 % N 71.2 %~101.3 % ThH -7,

F7- RBRIED Y PEfERE O 726D D S [RIFBR O Bl & TS RA K 2 1T,
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2 7ubZVR LU OBREYERER LD 2% 4 PEHERR O 7 O D I R FUBR B O REHT s R

3)

5)

_— e e FHET s RSD:Y  s&”  RSD®
. R RBEEC ke eke)  (0) (i) ()
Va=l=r AN HEAEL 10 128 6 4.5 21 16.4
HENE2 10 835 41 4.9 100 11.9

15 IR FE BN 9 16.2 1.7 10.6 5.2 31.8
1GIEFEBEALER2 10 89.6 11.3 12.6 11.3 12.6

V5 eSS AR L3 10 339 28 8.3 28 8.3

TIETUR HENEL 8 324 15 4.5 39 12.0
HEfm2 8 21.2 5.2 24.7 6.4 30.3

1GIEFE AL 7 5.39 1.41 26.2 222 412

TG UEFS A2 10 701 146 20.8 263 37.6

15 IEFEREAEEL3 9 59.5 8.9 15.0 16.6 28.0

=748 N HEAEL 10 840 50 5.9 175 20.8
HENE2 9 37.7 3.5 9.4 10.3 27.3

15 IR FE BN 9 90.2 11.1 12.3 30.3 33.5
1HIEFEBEALELR2 8 341 19 5.6 67 19.8

15 UE N3 8 182 16 8.6 56 31.0

1) fEHTIZ A= 3R BRE L
2) eI (n=alBR EHOHM0 K L (2))
3) DHTIEAE( R 2

4) PFTHHRIAR (R =
5) ERFEAERE
6) &M BUE Yl 22

BE

1) JURFEIR, BRE T, AHBIGE: ko~ s 7407 WAV &5 HTaE (LC/MS/MS) 1285720 R K&
WHRIER O ZURANE, IEEHFEER T, 3, 51~59 (2010)

2) BAASAML, JUKFIR, BARE, ARG RiKkr7a~ s I740 7 2RV 855 Hrit (LC-MS/MS) (12
FOHEIE K OVBIRIERF D7 e ZUR, 7 /ETIR L O a7 AJIE, IEHIFFEHE, 7, 1~9 (2014)

3) /NGRER, REESD, BARRE, HAE T, BFRIE: KiEre~v 775207 DRVE ESrHTEE (LC-
MS/MS) IR LD HERE K OB IR AR R 07 a e TV R K OO BEHE ORlE  — HFRBR AR —,
JEEMFZE#R A, 10, 61~71 (2017)
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(5) YAESYFRUZOEEMEOREEZIO——F HEE LK OVERERILEF O/ TR KOO
BHEME ORBRIED T — — M RITRT,

| ke S.00g | 36K =f47F2= 200 mL~300 mL

— KERIL T R LR (4 g/L) 1 mL
— A% J—)L 99 mL

| R0 iR | WEAEIREOHE (3007EE, 4y, AEIF40 mm) | 30534

| é?@lﬁz\%& | 50 mLELUEEE , 1700x g, S5y

| ;cﬂa!m& |

M1 HEAR R OV TR RBEIEAL O/ a e T Y R B O 0 BB OB 7 m— s — |
(hb 1)

| mm%& |

| 43I (s mLX 1210 mL)]

ARy~ ==y BT 5(1)

J—> 7y (1
7V Ty 7 ) (T A% ) —)V 95 mL, /K ¥5 mLOJEIZHEE)

[U4E, 7297 FA=1100 mL]

— KERLF N AR (0.4 /L) - A% 7 —/L [1+1]95 mL x2[a]
[ | TR 4

— A% )—)L#)5 mL

| VU S | 40°C,5mLEEEET
—HaWE (1+11) 3 mL

R ~—H—K v HT (1)
(FOT7ER=RIV KI5 mL, HEE (1+120) £95 mLo JIEIZHE)

IV —2T w7 (2)

—HEE (14120) #95 mL T2 2R2[E BEv

—HEA (14120) - 7ER=R) L [9+1) %95 mLCHEE

—7K %95 mL U

— TUE=TUENE(0.0028 w/v %) -TER=RJ /L [9+1] 4 mL
[, 275225 mL]

| A |
— FRE(1+1000) (EHRET)

| N, - | SR LR | 8000xg ~10000xg , 543 1H]
|

| 0 | ik a~ b5 s N RS TR

X2 HEAE R ONBIRREEAEEN R D7 Z U R & OV OB EY) E O BRE7 o — —h
D) —=o 77 (1), 2V —2T w7 (2) e ONHIE #1E)
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BE HEMESEER L ORUEHATE CREEHEIE) OIBOSHRIE 7 n~ b7 L1 RIS,

Peak No.

Intensity / arb.units

Retention Time / min

Peak No.1: 77
No.2: 7/ 7UR
No.3: 7ut’Z7UR

BEN K EID SRM 7~k T4
TRAERYER (45 JRAEL LT 200 pg AH Y &)

LC-MS/MS OfIliE 44
J172: ACQUITY UPLC HSS CI18(N£% 2.1 mm, K& 100 mm, $7fE 1.8 um)
WiE: 0.4 mL/min
FyETV—EME: 1.0kV
AFPRIREE 120 °C
FIN_R—a 4R T 400 °C
a—VEE BBEROEBY
aJyary X —: BEROLEY
Z DD 213 (4.4) a) LC-MS/MS Dl ESAEDOBIRD L FY)
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ZER  HEIWRIONTA—Z—
EEEM (m/z) ayar
A T =Y — PAY /48 a— TR —
AF AF %) (eV)

Za=0-0 N & A 192 146 20 20

fifeRd 192 110 20 30
TI/EIIFR I E 207 161 22 22

T 1 207 189 22 16
[S=S2UN HE 241 195 28 22

fifeRd 241 223 28 16
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8.2.b BEBAFIOATNTSI7EU T LEEMTEMEI/OESYRIHIE))
(1) ;=

ZORBRIEITHEID 3 L OB IR R BN EH S H 5, ZORBRIED S EIE Type B THY, Z D513 8.2.b-
2018 X% CLP.b-1 &7 %,

HEAE RS L OVB IR B EEAR KN O/ e TYRET A AVME T TAX ) — Vi U, Btk &7 L UM CER HH 26 Eh
INEDDHZEERIAL T, 2V =0Ty —RN oY RO ran Az AW OB, mliikro<rro7
B &HTEH (LC-MS/MS) & W THIEL , o8ralEt o /e TR Z R 5, 7ot ZORBIEOMERIIEE
81T T,

BE 1. 7o IVRo#EERIIK 1 LB THD,

G

-~ |
P
ML i
Cl~ "N~ ‘T-
O
M1 7reZURofEER

(2) HEFE FEROKIL, KIZLD,

a) JK: JIS K 0557 IZHIET D A3 DK, 122, Mk a~ 57 807 NEEGHTEHIEAT O
BEHRIC OV T Ad DK Z 5,

b) FHb=RFJJL: JIS K 8039 [ZHLE T D54 3 - PCB 3B FH (JR#E 300 LA ) TR SE ORI,

¢) AR/—)L: FEEERRSE-PCB B (RHE 300 LU L) SULFEZE O SE ORI,

d) A/—Iv: @K O~ 5T 80T NE IR OEBERIAE 2 A% ) —/WiE LC-MS I X
[A S D i B DFRIE,

e) JKERIEFPUDL: JISK 8576 (ZHE T D8 LRI %D E DK,

f) IEEE: JIS K 8180 |ZHIE T 2Hpfk XILIF D S E DI,

g) FUEZTIK: JISK 8085 IZHLET S 28 % (H &) DFpA I UL FED ME DL D,

h) FER: JIS K 8264 |ZHUE T 2 K5k IIF % D S E DR,

i) FB: mdikkra~vhTT 20T NERGHTEOVERERIZME AT X W LC-MS i SUTRISEO
DRI,

J) PoBRiay: JISK 8117 ICHIE T 555 23K -PCB AR (IR#E 300 LA E) UK FED B DK,

k) BRER: JIS K 8951 IZHIE T 2 4mk XIXF D B DL,

) ZHb: JIS K 8040 (ZHLE T 25 R4 24 - PCB 7B FHl (J 4 300 LA_L) TR S Rk,

m) FYUEZTHERK0.0028 % (BE5H))V: TE=7/K0.1 mL Z/K 1000 mL {Z/N1x25,

n) JAESUYREEERK (0.1 mg/mL)V: 7ot TUR[CeH3CNO] P57 0.01 g ZO0rH&IMLICED, ZTOHE &
% 0.1 mg OHTETUET D, L EOTER=RNLTENL, £2ETT7A2 100 mL IZBL AL, R ETIH
WA N2 5,

0) YOESYFIEERK (100 ng/mL) V: 7o ZUREAER (0.1 mg/mL) O— & &% X (1+1000) THRL
7aeZY NEEERE (100 ng/mL) Z 545,

5

T
il

\
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p) BREZA/OESYFEZEERK (5 ng/mL~50 ng/mL) V: f# HRHZ/ 0T REHERR (100 ng/mL) D 2.5
mL~25 mL 24 &7 722 50 mL [ZBPERIICED | R ETERE (1+1000) ZHN1Z 5,

q BREHRAIOESYFEZEERK (0.5 ng/mL~5 ng/mL) V: AR ERH oI RERER (10
ng/mL) @ 2.5 mL~25 mL Z 4 &7 7 A2 50 mL [ZBEFERIIZED | R ECERE (1+1000) 212 5.

FEQ) RREITHY BENIS U B AR D,
(2) FHEREN RS TV,

&% 2. 7o IVROREERITE L7 AV AFDECHEE, B RET R OMHEE T2 L0 ike s TnD,

(3) BERUEE HBERKOEEIX, ROEEBVETD,
a) ENEEARIOTNTSTEESHE: JIS K 0136 [ICHET @ EEIA 0~ 57405 NG BN E
TIROEAN 2T H D,
1) BEEHIOTNTST:
O BTl HT7LFERFEE 30 °C~45 °C THEITTEDL O,
@ HT7L: P2 mm~3 mm, £ 50 mm~150 mm, KiFE 1.6 um~2.2 pm DAT L AFHD T T L&
\ZA I BTN IERACERE S LTV N EFT TALIELD, B RO EHEEEDL D,
2) BESHE:
O A4 AL =L 7R T L — A4 AL (ESD) 14
@ A4 RIS S
b) BEEGEEESH: 7IRUATH FE—E AN TEET T2 250 mL % 300 1£18 4y (HRIE 40 mm) T
EEAERVIBEEIEONLHOD,
¢) ¥=iR—JLF
d) FDOBES: 700X g~2000 X g T LoyBE AT RERL D,
e) EIEFEIDSEEW: 8000 X g~10000 X g Tim Loy ATREZ RS D,
f) RHEER: 40 °CE2 °C |[THHHi CEHT/ R —4—
g) ARYR—H—PIYSHSL: D=L _UPUN-E= L r R EASARI=T 4 (200 mg ik 335
mg)
h) AiEgR: LA AR GG AP 60 mm) .
i) HSREHAH: H 7 AHERL (AR 60 mm) TR 7-£8 0.8um ZRFFTEDHD,
i) BBREIXHY— AT vr A%V —

& 3. 7L ACQUITY UPLC HSS CI8 D4 M THilEn T\,

{#& 4. 2RV~—D—K v 1T Oasis HLB 6¢c (200 mg) . Oasis PRiIME HLB Plus Short Cartridge (225 mg)
FEDOAFRTHIRSIL TN D,

&% 5. WIEAEHRFIAR L= —k SB-60, ffi|Lim—h SU-60 %D 4 TSI TV,

&% 6. TITAWHEAMILITAT 7 A/3— 5K GFP-60 DA TR CHIREIL TS,

(4) HEREEME
(4.1) #H HHIZ. kOLEEVIT,
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a) OHTREL5.00 g 2130 ED, AL HE OB 100 mL® Wiz Ans,

b) JKER{LTF NI AVEHR (40 g/L) — A%/ —/L (1499)50 mL ZHN%., 300 {£1E 43 (JEME 40 mm) TTH 30
Sy FEIRVIRE S,

¢) LI 1700 X g THI 5 sy Rl Ly BfEL S | BB AE = A7 722 100 mL 1285,

d) JKERILT RUD LA (40 g/L) — A% /— 1 [1499])40 mL &7 &I, 300 1184y (JR1E 40 mm) C
TR 30 S EIIRVIEE D,

e) =0 JIK 1700 X g TR 5 Sy OBl 5,

f) KERET77A2 100 mL 254 QL. ¢) KN e) D Rk % 717 Al AiE et 7= Al as CIRUEA
WD,

g) Ha L OB W% L BmOKIALT NY AEIR (40 g/L) — A%/ —)L [1+99) THRIGEEL | Pz D5
WEHZ AT TRIEAIR T2,

h) FERRETKEE LT RNID LR (40 g/L) — A —V [1499) 2N 2 Ttk E 375,

E Q) HHBEICH WD EZHIA T AR IR 7 e L BUCIR OB & O 00y B COBMER1T 25
HD,
(4) e TR0 =A 7742 100 mL~200 mL #HAWHZEHTEXE0, ZOHE o) K e) DEAED
AN A e U3l D RS 50 mL I L ANDEIEET T,
(5) a5 4% 16.5 cm M ONAl#EEL 3000 rpm Cizmir /) 1700 X g FEE 72D,
(6) =AT7TAAEEFNDLIELTEDN, ZOWH h) OBEDORNCAIRE B 77 A2 100 mL (2L
ANDEAEEAT),

%5 5. ABAZ 500 pm D55l 5 F THFEL Todt etk 2425,

42) 2V=o7vF ) 2= Ty 7 (DL ROEBVTT,
a) H—RNoIHTLETOAZ ) — LK) 5 mL R OUKK 5 mL CTEed4 5,
b) 7297722100 mL® % H—R)w BT LD FIZEE, KR 10 mL©O %0 —K)» A7 M A, iR
NFETARID Ll E T2 E TS TS,
¢) KERALT N 23R (0.4 g/L) — A% /7 —)V[(1+1)5) 5 mL % 2 B h—R) oo BT AIMZ, [FRRIZE S
5,
d) A% /—/5mLZz5,

ET) (4.2) LUV 4.3) OFAEIT, HEISSCORIELEEZ VA,
(8) ZMADIHTRVE A BTLELTDI5A1E, R 20 mL OERZ ANDHZEDTEDL AN O R ZRE
WThEW, ZOHAETE, d) OBEAEICHLZ T iHiRA 7237722 100 mL I AL, BasaAX ) —
Jb 2.5 mL T 2 [BIYEF L, BEEHRZ Se Ot RIS A 2,
(9) Oasis HLB 6¢c (200 mg) % FHV =354 K 5 mL % 2 [FIA G5,

(4.3) D)= PyF @) 2U—rT o7 () 1E ROEBYITI.
a) HIARA— NP hTLETHTER=RVK 5 mL & OHERR (1+120) %) 5 mL CTHEd 5,
b) (4.2)d) DHfHIEA 40 °C LLTF DAY EC 5 mL BLF & CHMFERART 5.

650



kR TE (2021)

¢ M (1+11)3mL 2Nz, B—R w7 AL, KE D FECTAAID sl #E T HE TS5,

d) 7297 T A% (1+120) %9 5 mL T 2 FIGEH L, YeilRZNER I — ) o2 7 A2 TS E S,

e) KIZ, ¥R (1+120) — 7 ER=RIL (9+1)4) 5 mL X OVKK 5 mL ZNER A —R) 2 7 2N TRt S
w2,

f) AU 0 MR LREAE 10 mLY9% 7 —KN YU BT A0 FICES, 72E=T R (0.0028 % (& &5y
) =7 Br=NL9+1)4 mL I — NP DT AN Tr/RETIREE ST,

F(0) KD 2 mL PL F O DS HEEDO TR DOH D

(4.4) DU=2TP9TF Q) 7V—2T o7 3) X, IROEEBVIT,

a) (4.3)f) OEHIRIZKEE (LT R T2 (40 g/L) 0.1 mL 201, 3RBRE I —CTIRVIEE S,

b) YrunAZ 2 mL A, RBRE I — T 30 HERVIEES,

o) m I 740X g THY 3 Sy DA BEL 1V | R A SR — Ly M2 S E ) U TERE,
d) b)~c) DEAEAZTIZ 1 BEI#KT,

e) il (1+2)0.15 mL # i1 , sEREIF—TIRVIEE D,

f) vrmnAZy 2mL A%, BREBREIFY—C 30 BHIEVIEES1Y,

g) LI 740X g THI 5 SR L EEL OV | FREE SR — A E Ry MW IV TR T T AT

50 mL (2 A5,

h) ) ~g) OEIEEZFIZ 2 [Ali6K T, 72720, FTRIXFACTI 772312z 5,

i) 7&h5mLAEMNZD,

J) 40°C LI N oK ETIREALHLET 5 F CRUTEIRMEL . 2580 A% k> Tzl S5,

k) X (1+1000) % 1 mL Z00% , Hem O 1.5 mLIYYIZB LA,

1) 1077 8000 X g~10000 X g THI 5 sy Oy BfEL 10 | BB Az ENaiR e 2507,

D) [FEREER 16.5 em K OMEHREL 2000 rpm Tl /) 740 X g FRE L7 D, 7o, T 54U 1

JE3E YRR 10 mL O 0 ) DFF R R AR T 528,

(12) 7SRV =y T 5581E. ¢) ~d) O EL R U S — ey M35,

(13) ¥ rmmrF e GBS ED, Vrrnuis @R EESTORETORVIEEEIETIZZ e ZUR O
MR T LT, MIE MBI ET D,

(14) "RV =Ry A T5551%, g) ~h) O—@EfEZ R U SR — L ey M5, 72
B.EA2) THEALZ SR — L~y MIEH LA,

(15) RAV7 e’ L SO IR OILEE CRIE IR AL 20D 0,

(16) [FHEY4E 7.2 cm~8.9 cm K& UNAIHEEL 10000 rpm Tz L /] 8100 X g~10000 X g FEEL72 5,

(17) REHRRF O/ TR RENRERO EIRZBEX2BETNOH551%, RERRRO—E &
EWE (1+1000) TAHART 5,

BE 6. (4.4)k) ~1) DEAEITAZ T, BKYE PTFE BD AT 7402 — (FLEE 0.5 um LA F) TAil, £
721, w7 g V2 —2 = (Ultrafree-MC PVDF membrane (0.22 um) %) Z W CROD AL, AE
AREHRRELTH I,

%5 7. TETRAMETD-DICEICRMEDSLERIG S, §) OBREOIRNEY A7 TIZ T
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L. A CEBZREMEE B LA, BEE Lo THEIE, T2 (1+1000) 2 0.2 mL 200, w07 ¢
VB —=k (Ultrafree-MC PVDF membrane (0.22 pm) %) & W Cizm DA L CAIRZ R EHATRE 35,
ZOHE 1) DEEIFITDZR,

(4.5) BIE MIEIZ IISK 0136 L OWRDERVITH, BARRIZRME BAEZ, IE A2 m sk ks a<k
757 E BN R OBEIT IR L D,
a) BMBRBRAIOTNISTBESMHOAREN mHikkra~ s 7 G &Nt OME S0 — 5
ZLUL ISR T, ZESBIZL CGRIET D,
1) BEREIATINF7:
@O BTL: AIETINIEALFERE S LISV VAT A (R 2 mm~3 mm, £ 50 mm~150 mm,
BifE 1.6 um~2.2 pm)
@ ¥ 0.2 mL/min~0.5 mL/min
@ WEER: A: WL (1+1000) B: A¥/—/b
@ 77 b 0min (5%B)—5min (60 %B)—6 min (95 %B)—7 min (5 %B)
® A7 LfEERAE: 40°C
® VHEAE: 5pL
2) HESHE:
O AFAkIE: =L rhax 7L —AF A (ESD) v
@ T—K: R"VT47
Q@ T=H—AAY: TUVI—P—AF m/z192
TaBINAF L E B miz 146, HERRH m/z 110

b) BREBROIEM
1) FHREHRAZCTUNERER 5 uL Z@mdiRiEsrn~ o720 7 NEESHTFHIEAL, 7rE IR
DERHALY (m/z) K OHERB AR (mlz) D7a~ 7T 2EmERL, ZNENOY— 7 HfEZRD D,
2) JubtZUROERHAAY (m/z) CHERRAAAY (mlz) O — 7 HRE TR S AR T2,
3) KR EARR AR OK RIRE L E B A (mlz) DY — 7 O R ERREVERT 5.

o) HMDAIE
1) FREHENRZ 5 uL % b) 2) ~3) LRERICHEAET 21,
2) BEMPLIRETINEZRD | SR o/ re ZUNREEZR IS5,

FEAQ8) HEUEE O — 7 RS T mE S HISH L T30 % EE OFIPIN Th DL a2 MR T 5, B, B —7
ERREE UL S H R T s CRABI LN DS,

EE 8. FS5AHEIE (1 FE) . 2 W -27ue U ROIEIGRBROFERIT, 50 pg/kg. 10 pgkg KON 2
ng/kg DIV TEEIEILED 78.9 %, 78.3 %K N 71.5 % Tholz, Fio, IKSAHEIE (1 ) | %
SAHERR (1 FEFE) M OVGTRFEEAEEL (1 B 2 W e 7a e 7Y RO INENGERER O 540X, 200ug/ke.,
2 pg/kg KO 80pg/kg DUML~/L T ENL A 88.6 %, 81.2 %L TN 94.2 % Th -7z,

F70 RBRIED Y PEfERE O 726D O HL [RIFBR O Bl & O RS RAE 1 IR T,
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2B ZOMBIED /v ZUROE & FIRIL 2 pg/kg BRIELHEES N,

#1 7abt SR O Y MR T 5 D[R FRER Bk O fEAT i 5

e ) T sc) RSD." s’ RSDR”
P PR (ng/kg) (ng/kg) (%) (ng/kg) (%)
5 AHERT 10 128 10 7.9 15 11.4
5 AUHERE2 10 2.28 0.35 15.3 0.40 17.6
R 5 A HERE 9 22.5 2.3 10.3 3.4 15.3
5.5 AVHEE 9 1.20 0.06 5.0 0.14 12.0
15 IR FEBERL L 9 48.1 1.2 2.5 5.6 11.6
1) AT R BRE R 4) P TR RHE R 2=
2) FRERIE (n =3k =B EOGER0 I LER(2)) 5) =R ER =
3) PHMTERER = 6) == [H P B R 2=

SE 3

1) ENZHFTEBHSE IR N R - i EE R BN BT TE s R BRI A I S B 7 — A S AHEE T 7 mes
UR DR EE AT (BB TE)
< http://www.naro.affrc.go.jp/publicity report/pub2016_or later/pamphlet/tech-pamph/078229.html>

2) FREEE, NG, FILES, A RK a5 7207 NE &5 (LC-MS/MS) 51285
HEEFR O /e ZYRORE —ERBRIEOE H &L —, RS, 11, 63~74 (2018)

3) OHEEEE, NG, ROt SOFREF, REES, PHEC, BIHRIG: ko< o750
T LNE BT (LC-MS/MS) RIS K AHERE S F 0 7o TUROJIE  — MEsRBRTE O L RIRBR S —, I
BHIFFEHR A, 11, 75~85 (2018)
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(5) YRESYFORBRZEIO——b HIEHO/atZVRORBRIED 7 — 3 —MRITR T,

| ObretEt5.00g | AU nELEE 100 mL
— KRt T N7 LR (40 g/L) — A% ) —/1 [1+99] 50 mL
| IE0IRE | TR AR B (3007542, 45 . HEIE40 mm) | 3053 ]
]
| 3305y | 1700x g . 5%
]
| Fmaigbxmy | [, =A7722 100 mL]
(LB2®R)
(B )
— JKEEAL TN D LR (40 g/L) — A% 7 —/1 [1499] 40 mL
| ) R
]
| - | 1700x g 5551
e W5 A R
BUE S [Z 8%, WAEE77 42100 mL]

— B L OVER A DL AKERIE TR LR (40 g/L) — A%/ — /1 [1499]
— IKERAL TR LR (40 g/L) — A% 7 —/1 [1499] (R £T)

| Hhting |
R HEE R VIR RN T/ a e S RRBRIE 71— — b (R AE)
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4y H (10 mL)

i (1)

I8 R

i (2)

VA
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aR)<—H—Kw T 5(1)
(A% 7—)L %95 mL, 7K #95 mLONAIZHES)

[4E ., 72475221100 mL]
— KT )7 AEAHR (0.4 g/L) - A% ) — )L [1+1])5 mL x2[a]

[U4E | [RIZE2R]
— A% J— )LKI5 mL

40 °C. 5 mLIEEF T

—HEE (1+11) 3 mL

ARY~—I—b T BT 5(2)
(FHTER=RIL K95 mL, HlE (1+120) £95 mLONEIZYER)

— Gz (1+120) ,~f€15 mL T*””ZIEW?E{%
i (1+120) — =RV [9+1] KI5 mLCHeyg

—7K KI5 mLfé*a{%
— TUE=TIRNE(0.0028 % (B ESR)) —TER=

[

FJL(9+1) 4 mL
1O PEEE 10 mL]

2 HEAE M OVEIRSEREIEE h O/ T R BRIE 7 m—2 —h
V=T o7 (1) RO —2 707 (2) #:0F)
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| VA Hf |

|
| 5L (3) |

— KERAE T R LA (40 g/L) 0.1 mL
| IR IR | wrFurz

— rura A2 mL

| RO | R F o= 3080
|
| Ly B | 740% g (2000 rpm, 165 mm) , 3453F
|
| TBk | Ry ras Y

— FiEE (142)0.15 mL
| IRVIRE | BrFosz

— rura A2 mL

| IEDIRE | T 23080
| @L\:ﬁj\%ﬁ | 740% g (2000 rpm, 165 mm) | 343
PR — L A2 N
PR | )
7 ER5mL
| W T | 40°C
| 4 ] | =%
— XFE2(1+1000) 1 mL
| E LSy | ERiE LIRS 8000xg~10000xg, 553t
| L%ﬁﬁ |
| e | B a5 8 T NE RS

3 HEAE M OVEIRSEREIEE h O/ Z RRBRIE 7 m—2—h
(ZU—=2T 7 (3) K OWIEEAE)
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BF MEHHZ 0T RERER) ORISR N m~< T MMl RIS,

Intensity /

\
) M

Retention

ZEX 7 ZURO SRM Z7a~ T2
s ZY R (70’ ZYRELT 100 pg AH Y &)

LC-MS/MS OfIliE 54
J172: ACQUITY UPLC HSS CI18 (% 2.1 mm, K& 100 mm, F7fE 1.8 um)
W& : 0.4 mL/min
e ZU—®EE: 1.0kV
AFPRIREE 120 °C
FYNR_R— g R 400 °C
a—FEE 20V
aYVarz X —: EEMH 20eV, A 30eV
Z DD LA (4.4) a) LC-MS/MS ORESAEDOBIRDEFY
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8.2.c BEBKIOATNTF72 T LEEMTE(WEI/RESIRFHIEQ))
(1) ;=

HEAE K OB IE R AR E H 5, ZORBRIED 3 HEHIE Type B THY, Z D513 8.2.¢-2021 XF CLP.c-
2E7%,

HEE S ONBVRFEENEE H O/ e YR 2T VAV R CAZ /— Vi L BRPEE T L UM CYA HIZE B3
BoHZEEFHALT, 2 BEHOI)—2 T 7 H—N P R %, sl ra~hr o740 7 58
MR (LC-MS/MS) Z W THIEL . /o#T sl o 7ae TV R ER D5, 72k, ZORBIEOMERIZEE 9
WRT

BE 1. 7o IVRo#EERIIK 1 LB THD,

el
on

o
AL
e N Y
(o

1 7ae 7R ORI

(2) BEFE FUEKLUKIT, KITED,

a) JK: JIS K 0557 IZHIET D A3 DK, 122, Mk v~ o7 807 NEEGHTEHIEAT L%
BEHRIC OV T Ad DK Z 5,

b) FHb=RFJJL: JIS K 8039 [ZHLE T D54 3 - PCB 3B FH (JR#E 300 LA ) TR SE ORI,

¢ A/—)L: FREEER-PCB ABR A (BE 300 LIE) RSO ME ORI, 72720, Mk a~hs
TR T NE BN OVEBERIZIE LC-MS H XUIFIED W E Ob D% 35,

d) JKEB{EFRUDL: JIS K 8576 (THLE T DL LRI D S DRk 3k,

e) 18EE: JIS K 8180 IZHUE T DHRrik SUKIFIE D S DRI,

f) FUEZ=TFK: JISK 8085 [ZHLET D 28 % (EH &) DFpka3E UL FFED M EDOH D,

g) FEE: JIS K 8264 (THUE T DHRISUTFED B ORI, 72720, @Rk a~ o740 7 NE &
SIHTRFOEEBERITIEL LC-MS HI XUERIED SWE DL DZALE 75,

h) PUEZTAHK(0.0028 % (EEHR))V: 7oE=77K 0.1 mL Z/K 1000 mL (ZANz5,

i) VO0ESYREER(0.1mg/mL) V: 7o TYR[CeH3C1NO] @47 0.01 g #ONEHEILICED, ZD'E &
0.1 mg OHTETHIET D, L EDOTEN=NILTENL, BETZTA2 100 mL ([T L AL, FERE CTRIE
BEAINZ 2,

j) VRESYREZEERK (100 ng/mL) V: 7o’ ZUREAER (0.1 mg/mL) O— & B X (1+1000) TARL,
70’ Z) REEAERR (100 ng/mL) % 75595,

k) BREHAIOESUFEER (5 ng/mL~50 ng/mL) "V : i HFEHZ7 0T REHER (100 ng/mL) D 2.5
mL~25 mL 24 &7 722 50 mL [ZBPERIICED | R ETERE (1+1000) ZHN1Z 5,

1) REHAIOESYFELETRK (0.5 ng/mL~5 ng/mL) V' R ERA 70T ) REEHER (10
ng/mL) @ 2.5 mL~25 mL #4277 A2 50 mL ([ZBEFERIIZED | R ECERE (1+1000) 212 5.
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FEQ) FARPITHY, LEISCIBERE D,
(2) BEHERIENTHIRS N TNVD,

%5 2. /ot IUNORMERSIIE L7 OV LRDGHERE, B M ORI T2 LD IES I TD,

(3) BEARUEE = HKOEEIL ROEEVETD,
a) EEREIOTNSTEESHE: JIS K 0136 ([CHETDmEIR A~ 57 205 WE BT
TROB G =T H D,

1) BEEHIOTNTST:
O AT BT LEIRES 30 °C~45 °C THEITEDH 0,
@ HZ72: NEE2 mm~3 mm, & 50 mm~150 mm, KifE 1.6 pm~2.2 um D AT LV AFHD BT LE

IZA I BT INIEEACFRE S LTSI N E TR TALIEL D, B RSN EHEEEDL D,

2) BESWE:
O A Ak =L IhaAT L — A4 AL (ESD) i
Q@ AF UG SBIRBOGH L

b) BEEERESHE: TT7AHTH T XAV TEETT AT 250mL % 300 11184y (HRiE 40 mm) T
EEAAERVIBEESELNLDOHD,

¢) ¥=HR—ILF

d) SEDSEER: 700X g~2000 X g Tzl f rlfERH D,

e) EELGEIDSEEH: 8000 X g~10000 X g TiE LAYBERTREZL D,

f) RMEER: 40 °Cx2 °C ITHAHi CEHT/\RL —H—

g) aRYT—h—R)yPHhIL: VL= BN-E AR RUIEEAR 500 mg ZESR 12 mL 12
FTALELD I N GAHE AR v — G AF LV =~ B U AR)~—500 mg & 5 20
mL [ZFRTALTELD

h) Pa=7a—btIUhFINh—NIvShSL: Da=T e L V70 500 mg FEE 6 mL
IR TALIZHD

1_

a

{## 3. 77.0% ACQUITY UPLC HSS C18, ACQUITY UPLC HSS C18, ACQUITY UPLC HSS T3,
InertSustain AQ-C18, Shim-pack Scepter C18-120, C18U 2B, ZORBAX Eclipse Plus C18 2D 4 FrCiilik
ENTND,

& 4. 2R~ —H—N v BT AT Oasis HLB 12 cc (500 mg) . InertSep HLB FF 500 mg/20 mL Z: D4,
FRCH RS TN D,

& 5. Va=7a—r UhFNI— v BT A% HybrideSPE®-Phospholipid (500 mg) D4 T
RSN TS,

(4) BERERME

(4.1) #HE  HhHIE KOLBVITI,

a) OHTREL2.00 g 2130 ED AL i OLEE 50 mL3IZAND,

b) KERALT NI LERIE (40 g/L) — AKX/ —/L[1499]25 mL %%, 300 115 /%y (R 40 mm) THI 30 43
MRV,
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o) LK 1700 X g THI 5 4y E L BEL W | BB ZkA 200 mL 223 7 72+ 9,

d) KERIET NI LA (40 g/L) — A% /7 —/V [1499]) 10 mL 7AWz | IRVIRED,

e) =0 1700 X g TR 5 s3Iy BEL W) | BB AR E ¢) O EEAIZMZ DY),

) d)~e) DEEE 2 [EIFEHML, 70T 7 T AIDEHEERIANT G LTk E AY ) — /L CHEW A, flik e
T5,

EG) HHBIECHOAEZIH T AR IR 7 a 'L TR LR K O%E D4 B CORMEZRT
HH0D,
(4) [FIERMAEE 16.5 cm M ONEl#EREL 3000 rpm CTizlr /7 1700 X g FEEE L7205,
(5) THhrT—rarTBT,

&% 6. FPAZ 500 pm D52 a8 § 25 ETHML THONT RS2,

&% 7. (4.2) DERAEIZIBNTaRY~—I— Ny VBT LNGEEL B R ZE T 5720, ¢) KT e) DiE L5y
HEREORTIC, AU M OILEE 2 RIS TREICA T Wi 2k &L BRI 2B UTIA D
ECREE 2% TELIZT ANZZNIINTT D,

42) D)—2PyvFW)© 2= T o7 (D)L, KOEBVIT,
a) IRV~—H—NoIhTLEFTHTEE=RILK 5 mL & OGRS (1+120) £ S mL THEE3 5,
b) fHHEE 40 °C LA FO/KIE ET 3 mL LA T £ CRIEEMET 2,
¢ HEE(1+11)3 mL 20z, ke Ore B P10 mL (BLF . & O PR 10 mL) ICBLANS®),
d) =01 740X g THI S iz O BET 5,
e) FEZIRET—N) BT AMAT YL, KH ST CARIO EICETHE TS TS,
f) 7T 7T AR (1+120) 9 5 mL CTHFL, Bz ooz DILEE 10 mL IZBLANSL® 10,
g) /L JIH) 740 X g THI 5 Srfiz o BET 5.
h) D77 I A% (14120) K9 S mL THEFL, Tk feom DLEE 10 mL IZBLANRS® 10,
i) 3E0TIK 740X g TR S Sy liE Loy ET SO,
B BN OV ENER 1 — N P h T M Z TR IS D,
k) h) ~j) OEAEE 2 [RIFEHT D,
D RIC, R (14120) — 7 Eh=RIL (9+1]59 10 mL 2 OVKK 5 mL ZMER A —R) v h T N2 THiiHE
w5,
m) HEERE 10 mL 27— M)y U BT L0 TIZEE, 7 E=T 11K (0.0028 % (H &5 3R)) — 7 =K
NV (9+1)8 mL 2 —R) ¥ T AIMZ T/re TR ERHSE 5,
n) M2 (1+1000)2 mL 2RISR IRE T2,

E6) (4.2) L ON(43) T ES U ORIEEEE 2 VD0, XATNET S,
(7) AU R LEEAE A W TH R,
(8) AL/ SRV — BT, —#HOBIETRICL O T 5,
(9) [Al#REE 16.5 ecm M ONEIEREL 2000 rpm Tl 7] 740 X g FREEL725, 7ok, 9 p ke m ik
JBE 10 mL DD S OFF R FHA MR T 528,
(10) =RV ~—H—RN P hT LR GEELBNZRET DT, 3 LBl CATTC LB 2 TEHTET A
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SRNEITT D,

4.3) YY—2TPvF @)Y 2= T o7 Q)L KDOEBVIT,

a) VNa=ra—k U N B — Ny hT LT T ER=RNK) SmL & OEEE (1+41000) 59 5 mL THE
92,

b) (4.2)f) DIFHEE I —RN) o2 BT MIAR O, KD FTETARD EiIET A E TS E S,

o) HRREREATER=F/L 5 mL THHL, WA FRIC T MMZAR LR TAH O EilciET 5 ETHi
S5,

d) 72 TIET7T7Aa 50 mL® & D —N)y BT LD FICEE Eig— 7 2h=Rr/L(2+98) @10 mL & —hK)>
AT NIMATHEHSED,

e) IaHE% 40 °C LL FO/KIg ETIZEAEREET 2 F TRIEIRMEL . 2R T A% k> THES T2,

f) R (1+1000)4 mL 2%, —E&EE 1.5 mL ke Lk EE o500,

g) 1077 8000 X g~10000 X g THI 5 4y [izm Oy BfEL V| BB AiRa s AR E 3512,

i (8) ZIRIRD T E 2 FLEL 235-51%, 3B 10 mL Z W Th i, ZOHEGIEL, % ) O

BAEORNIER k27297 Z A= 50 mL (A, JeilBrEZ 7 Eh=F)/L 2.5 mL T 2 [E3EH
L. Pz Je DR IR 2 5,

(9) HHEFHRS AL, | BRGBLIZLO 26 2L E R BI85 KT,

(10) AU7 el %o Hfm DILEE CRIEICR LR 0,

(11) [F#5Y88 7.2 em~8.9 cm K ONAlHEEL 10000 rpm T 0> 7] 8100 X g~10000 X g FLE L7225,

(12) REHRRFP O/ TR RENRERO EIRZBEX2BETNOH551%, RERRRO—E &
e (1+1000) TAHART 5,

BE8. (4.3)0) ~g) OEAEICZ T, BAKYE PTEE ®O A 7L 7 2 — (FLF2 0.5 um BLF) TAIBL .,
AR FRENAEREL THE,

(4.4) BIE WEIL, JISK0136 KORD LB VAT H, BAEMZRRERIEL, WECHEH T2 3R
n~ N7 E BT OBEITIEIC LD,
a) BMBRBAIVOTNISTBESMHOAREN mHikkra~ s 7 G &5 HratOBE S0 — 6
ZLL TSR T, ZhaSsBIZL GRIET D,
1) mEZEHEIOINTST:
O HTh: FIETFUNEEACERE S LIS AV HF 5 (RS 2 mm~3 mm, £& 50 mm~150 mm,
it 1.6 um~3.0 pm)
@ ¥iHE: 0.2 mL/min~0.5 mL/min
@ AEER: A: TEE(1+1000) B: AX¥/—)L
@ 77T b 0min (5%B)—5min (60 %B)—6 min (95 %B)—7 min (5 %B)
® A7 LIE{EAE: 40 °C
® FEAE: 5uL
2) HESHE:
O AFAbIE: =L rhax 7L —AF A (ESD v
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@ ®—F: KT
@ F=H—AFr: TVH—Y—AF m/z 192
T IAZ L EEH miz 146, HERRH m/z 110

b) RERDER
1) SREHRA7OCTUNMERER 5 pL @@k~ o720 7 NEESHTEFHIEAL, 708 7UR
DEBRATY (mlz) M OWRAAA Y (m/z) D7~ I 05508, TN ENDOY — V7 HfEZ RO D
13)
2) /ubZUROE &AL (m/z) EHERMAZ Y (mlz) DY — 7 EFE S UTmS a2 R 35,
3) HMEMAZ eI MEER ORI/ FYNRELE ‘M AAY (m/z) DY — 7 HREOM B RN
%o
o) HEBDAE
1) BRIk 5 uL % b) 1) ~2) LREFRICESEST 509,
2) MEMDSIERGWE 2RO | ST ORI ERNRWEIRIEEZR T2,

FE13) AEEORKEIZLS>TUL, EEBMAA B AAT LU, AT 2EEMAAT L ELTHEL
B RN

F(14) RENAROEEHAA Y (mlz) EHERHAA Y (mlz) DB — 7R ST S RO —7
TAFELL SR S ISR L T30 %RREDHIPHN THLHZ LA MR T 5, 7k, E— I TmS
FRITIREIC LS TRRDIER DD,

{#% 9. EEFHIO=D, FSAHENE (S ) BSAHEIR 2 ) KSAHEIE (4 57) L FBSAHENE (4 45)
B QG TRFEEERLEL (5 50 Z W T E 7 v e ZU R4 (2) OBIEE (v 1.5 ng/kg~88.5 pgkg) K}
7 7R3 iE (1) ORIEE () Z g U7 s . BURUE y=-0.43+1.005x THY, ZDOHHEAGR
(1) 1% 0.996 Tih-7=,

KRR O 7= | HEAE K QNG JEFBEIE B2 W T H 228 2 CTO KRB O R AEIC VW T—
JCBLE S WO HT 2 RO TREATL . IR S R OV TR 2 R L7 R a2 R 1 ISR T,

F70, RBRIED Y PEERE O 726D O S [RIFBR O Bl & T RS RA K 2 1T,

k. ZORBIED /e ZUROE & TR 2 pg/kg BELHEES N,

#1  7av’ VRO HEE 2 TORIE BRSO RS 5

e [ERER EEY s RSD.”  sin’  RSDim

Ha(r)"”  (mghkg) (mghkg) (%) (mgkg) (%)

A5 AUHENR 5 87.2 3.6 4.1 3.6 4.1

K S5 AHENR 5 2.79 0.29 10.3 0.29 10.3

5.5 AVHERR 5 20.5 0.8 3.8 3.2 15.8

15 IEFE NS 5 6.27 0.36 5.8 0.46 7.3

1) 2 PHTR A S L7 38R K 4) PETHHCHE W 2

2) SEEE BB A E(T) X BT (2)) 5) R e

3) PHTEHENRE 6) v TR Y (2
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&2 F[E BRSO R AT R

il " Hep o oEmp s RSD,” s RSDR”
FiE" =3 (kg (gke) (%) (ugky) (%)
mlz 146 B35 AHEHE 11 5.30 0.73 13.8 1.50 28.4
TAIAE R S AU HERE 12 50.3 2.8 5.6 9.1 18.0
A4 5 JUHEE L 11 115 14 12.6 22 19.1
2 5 AUHERE2 12 6.67 0.44 6.5 1.48 22.1
B 5 AHEE 12 22.6 3.2 14.1 3.4 15.0
15 IE T LR 12 15.3 1.0 6.4 4.2 27.5
1) BB AEL T as I, 4) PHTEEE(R 2
TE 7 VN EAZR LI —OmBEEIEEmS 5) G T e e
2) AT BB a5 6) S PR EUAT e 2=
3) I (n =R BR = oG (2)) 7) SR PR ELAR XA R 2
SEXH

1) FREC, NGEEE, ARG WiR7a~hgT74 07 NEESHT (LC-MS/MS) IR LD HE RS th
D7 ZYRORE HFIEOL R, IR HRE, 12, 69~83 (2019)

(5) YBEZVFOREBREIO——F HIE K OVERERE T O/ 7 RORERED 71— — MRIOR

7T,

[ obratei 200 | AUnsEoibReE (A) 50 mL
— KER{bT R D LRI (40 g/L) — A% ) —)1 [1499]) 25 mL

| ROIRE | BEAEREIHE (3004EH /4y, JEHE40 mm) | 3043
[

| i 4y B | 1700x g 5457H]
|

| BLAL(EBZAR | =%, 23 B7522(B) 200 mL

(E¥B22i0)

G7) <M A2l R >
— JKER{LF N o AERIR (40 g/L) — A% /— 1 [1+99]) 10 mL

| RVRE | FokEvRe
[

| 305y | AU OE LI (A, 1700% g, 55371

G (¥
| | (EBRIR) & 8bE5
| S |

B2-1  HEE K OVGIRAEE o7 me T FaRiE7 v ——h (i ER1E)
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| S |
| ﬁE%% | 40°C. 7297723 (B), 3 mLELF
— M2 (1+11) 3 mL
| BLAR | =& AU oE ok (C) 10 mL
| ﬁ@%% | 740x g 5557
@R
(&) < HPNEREI 2 AR >
— R (14120) 95 mL G2 d B 7722 (B) & kis
—> BLAR | AU LR ()
| ﬁ@%% | U LR (O), 1700x g 5551
(L) (EBK)

|| (L8201 % NE R

IY)—2T w7 (1)

ARy~ == BT I
(FOT =L K5 mL, HEEE (1+120) #95 mLONEIZHES)

— g (1+120) — 7 Eh=R)/L (9+1] £I10 mLCYEH

— K 95 mL Y

— TUE=TENR(0.0028 % (B &%) —7Eh=K/[9+1) 8§ mL
(VA HeAeilBR (D) 10 mL]

| ViR |
«— X% (1+1000) 2 mL
| R

BE |
I

I)—=2T w7 (2)

A=y a—k YR INTT A
(FHTER=RNL K5 mL, ZEE(1+1000) 95 mLONEIZHE)

— TER=NIL £95 mL TR ERE (D) 2 e
— X —T7 b= (2+98) 10 mL
A, 72247522 (E) 50 mL]

| IR | 40°C
| o | =%
— XP(1+1000) 4 mL
| i Gy e | ek LI (F) 1.5 mL, 8000xg ~10000xg, 553
| ﬁﬂ%@ | b
| e | BRIk ra~ T 8T NG BT

X2-2 HEAE K OGIRIEEh O/ ue Z Y R EERIE T v — —§
(DY) =>Ty7 (1) #E, 20 =277 (2) R M ONIE #E)
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8% HMEHHN/ 0T MEEROBIROSH 7 v~ b7 T D2 RITR T,

%

Intensity

L A A A L A AT RALAL L3

Retention time

£ER 70EFYRO SRM 7~ b7 T4
yRESY R (e SR ELT 50 pg 24 )

LC-MS/MS Dl & 44
7172 ACQUITY UPLC HSS C18(MNf% 2.1 mm, EE 100 mm, Kif% 1.8 pm)
W& 0.4 mL/min
e ZU—&EFE: 1.0kV
AFPRIREE 120 °C
FYINR— R 400 °C
a— EE: 20V
aJvarmp¥—: EEH 20eV, iERHH 30eV
Z DD LA (4.4) a) LC-MS/MS ORESAEDOBIRDEFY
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8.3 HREEBE(ZHS)

83.1 REBBEZHS I (ZD 1)

8.3.1.a BEBAKIOTNT 5720 T LEENTE

(1) PHFRBRILEY T A0F 0 TARARIF U Bla, AUV ATF 122, 23-Ce ka7 ~ULAZF L Bla (3l
HANATF > Bla), ZFYIATTF L =Y ) A0F 2 Bla, o /v uF ) E_a= )L 7 R
ERa=/L 7R ELRN Y LRIV T RO LRI

(2) BE

ZOFRERIEN TR D FRE [ 35 FHAE A R K ORI S IEEHTIE 72, ZOBRIED 734613 Type B TH
D, ZDFL 513 8.3.1.a-2017 it AG-C-l.a-1 L5,

JEEFR DR 3R E T B =RV K OUKICTHE - L, —EO7)—2 77— o V% DO
%, EEEIA O~ 57 2T NERSHTE (LC-MS/MS) &2 W TRIE L, brakkl o 45 gk &4
RO, ek, ZORBRIEOVERRI LIRS 3 1”7,

(3) BEF FUEKLUKIT, KITED,

a) JK: JISKO0557 IZHLET D A3 DK,

b) FEF=RJIL: JISK 8039 [ZHLE T L7 3K - PCB 3R A (A 300 LA E) U [FISE O B DK,

¢) HA3/—)L: JISK 8891 |ZHIE I Dk IL R D S E DFIE,

d) A/—Ib: @mERIKI e~ T7 80T DE 'R OEBER A T 5 A% 7 —1 ik LCMS HI X
RO E DRI,

e) FEBRITFIL: JIS K 8361 IZHUE T 24mk ILIFED B DO,

f) FRILIY: JIS K 8680 [ZHLE T DHpfk XILIF %D i E O,

g) FBT7UE=IL: Rk (WE 95 % (E &= PLE) IR0 GSE ORI,

h) FB7UEZDLBEROImol/L)"V: T E=U156.306g %7K 1000 mL (ZH1Z5,

i) FEWTZUEZHLEROI mmol/L)V: T E= LY (0.1 mol/L) 1 mL & 7K 1000 mL (1%
Do

i) FEE: JIS K 8264 [THIE T DRpfk ILIFI D M E DFRIE,

k) FEBEZO0.1vv%)V: XE1mL%A/K 1000 mL 21X %,

) FBFEF=NJILBEKRO0.1vv%)V: FEE 1 mL %7 b=kl 1000 mL (ZA1Z 5,

m) BEEEERK (0.1 mgmL) V: T AAZF U [CigHnO014] @, AL AT F L [CagH1014] P =FY A2
F 2 [CsoH7sNO 4] @ . &F 2 [Cr3HpO6] @ . B2 =L 7 F% T R[C1oH3005] @ O L R [EL R v
[ :C2iH2303 KO LRI 11:CaoHas0s1 P#7 0.01 g Z O XH ELICED . ZD'E % 0.1 mg OHrE THlE T
%o WED A J— )V TERINL, RET T A3 100 mL ([T LA, FERRECRVABZINZ 5 (72721, ELRY
VZEALTIEELRY T - TTOAEELTO01 mgmL #5675, ),

n) ESEER (10 pg/mL) : AR 10 mL 24287742 100 mL (ZBL AN, IR ETAY ) —/L
ZINZ 5,

o) EEHZE#EK (1000 ng/mL) : JEAIEUEN (10 pg/mL) 10 mL #2877 A2 100 mL (2B L AL, EHE
TAY ) —NVEINZD,

p) BRERRARESHEER(S0 ng/mL~500 ng/mL): {FHFRHIIESIEER (1000 ng/mL) @ 2.5 mL~25 mL
Z AT T AT 50 mL AZBFERIIZED | R ETAY /— Va2 D,

ﬂy‘llﬂ

666



kR TE (2021)

qQ BREKAESGIEZEERS ng/mL~50 ng/mL): {#HRHITEAEERER (100 ng/mL) ® 2.5 mL~25 mL %
RET T A3 50 mL IZBEBEMICED AERRETAY ) — IV E IR D,

FEQ) RREITHY BENIS U B AR D,
(2) FHEREN RS TV,

EE 1. FEERORERIEKITE L7 AV AFDEMESE, BRI LS S OIS T35 L0 IRES L TVD,

(4) BWERUEE HFAKOEEIL, kOEBVETD,
a) EEEARIOTNTSTEESHE: JIS K 0136 I ETHEEEIA < 57405 WG BN
TIRDO B A= H D,
1) BEEHIOTNTST:
O BT HT7IFERE % 30 °C~45 °C THEITEHH O,
@ H7L: N2 mm~3 mm, EX50 mm~150 mm, Fi£E 1.6 pm~3.0 pm D AT L AHD T 1E
(CH I E TN IEACERER LIV VB VBT TALIZL O, BRI OLD B,
2) BESHE:
O AAAIE: =L I bR T L — A4 AL (BSD) %
Q@ AF MG SRS L
b) BEFRELESR: HEHRERSREHNLIENTED,
¢) BHEER: 40°C ETHMEICEXH= KL —H—
d) ZHEFVESLTHh—RIYCHSL: ZAETNEI EERTALELO (RFFA R SmL) @
e) IS577AMI— Ry —NH, BBH—MIVCHhSL: 7T777 A —Rr 500mg KT/ 7 BE LI
L VA7 0 500 mg Z1ESHE 6 mL ICHEE L0 ®

¥ (3) ACQUITY UPLC HSS CI8 ZHEDAMHTHIRSIL TV D,
(4) Chem Elut (5 mL)ZEDO4FRCTHIKSIL TS,
(5) Envi-carb/LC-NH, (500 mg/500 mg, 6 mL) D4 M Cifilisii b,

(5) ERBRIRME

(5.1) #H T koLBVIT,

a) rHrakEl 5.00 mL©% 27T A2 10 mL IZAND,

b) TEhr=FIL 3 mL ZFEEETTAINA ., R ETAKENZ TEIRVIREES,
o) BEWEIHALREANTS B HAEZLY | ke T2,

F(6) RBOLEZBVIER TR, Sk PO S E R 2R H T 5,
(7) EEWAFORER, WK OERFREDIE T 2203050 THEE T D, BAROBIZITUITOFIRIZT
E D&,

% 2. I (D) QMBI R RT 747 10 mL 2 T RFFNCRE, PrADEETO, SHF R 5.00 mL
BUBTTA NN, PRI HH RO BT 5 e TE S,
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(5.2) H)=2PvFA) 2V—2To7 (D) IiE, ROEBYET,

a) I SmL %, 24T WEI A —RN o U T AT, K 5 SRR 5,

b) 723 7F722 100 mL Z[FAH—R v BT LD FIZEES, BiETT K SmL % 4 [0, EXR[E D —K) vk
TR A EE DT TAFID FISGETHETHHESEE®),

o) WHKE 40°C LU T OKIBTIEREA L AT 5 E CRIERM L2 . @R AT A% THLELY, 7kh=
RV =Ly (3+1) 2 mL A2 CREW AR,

F Q) HBEARNICITREHHERETOIL,
(9) HLESETEHLRIED BT DB TN DD,

(5.3) DY=2FvF Q) 2V—rT o7 ()1 ROEFVIT,

a) V777 ANI—HR Y —NH @I —R N7 5% o7 b= N/ —MLx (3+1) % 10 mL THE3
e

b) 7297722 100 mL Z[FEA—R v BT LD FICESE, (5.2)¢) ORI ZR I — R BT MM,
TRENFETAFID EIICET S E TS S5,

¢) Fank 7 Bh=RFIL—MLxr (3+1) 5mL T 5 [BIFEHEL, PR ZNEXFE A — R o AT A iS5,

d) JEHiEE 40 °C LLFOKB TIEEA L HLE T D E CRIT IR L7t . EBHRAAE L THELW | A%/
—/L 5 mLW X CTHREW AR T, IR O—E B x IEMEIZED, AY ) — )V CIERET 5 fFICARL,
YRR IR A R EHA IR &5,

E10) TESETEDERIENHEBT DBENNHD,
(11) FEHRIE TP OE EIRIEE PSR ERDO EIREABZ2BENOHL5 51, REHAIR D — T EE AX
J—IVTHRIRT 5,

(5.4) BIE MIEZISK 0136 LUWKRDEFVITH, BARRIZRRERLEZ, HE T 2@ sl k7 a~k
757 E BN R OBIE AL D,
a) BMBRBAIOTNISTBESMHOAREN mHikikra~ s 7 G &5 HratOBE S0 — 6
ZLLTFIORT, ZNEZBIZLTRET D,
1) mEZEHEIOINTST:
@O Wb FIET NS LT VA7 VT 5 (W 2 mm~3 mm, £ 50 mm~150 mm,
BifE 1.6 um~3.0 um)
®@ W& 0.2 mL/min~0.5 mL/min
© wHEK: A JEET U E=U LK (0.1 mmol/L) — XFETAIK (0.1 vive) [1+1)
B: 7 =R EEHR (0.1 viv%)
@ 7Zv=rbh: O0min (50 %B)—15min (95 %B)—20 min (98%B) —30 min (50 %B)
® HZ72fEEFE: 40 °C
® 7EAH: 5uL
2) HESHE:
O AFAbIE: =L rhax 7L —AF A (ESD) v
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@ ®—F: KT
® EF=F—AFr: F1DELEEY

Kl FREOF=F—A(F

BEAA VI (m/z)
=2 &2 T H—H— VA=Y /4 Vg VA=Z A v
AF (E=H) (iR 1)
TIIAZF L Bla 891 305 567
AIVAZF Bla 893 307 551
=7V IAVF Bla 915 186 298
= 395 213 192
B _Ro= /L7 E R 356 177 147
LRI 329 161 133
LRI 373 161 133

b) BRERDOIERK
1) SWEHRHRAEER 5 L ZEEEIRIa~ 774207 NEBESHTEHIEAL, JIEXSEWE D
EEHATY (m/z) M OWEGRHAZ Y (mlz) D7a~ 7T K2k T 5,
2) HEXMNGEWEDOEBRAZY (mlz) EHERA A (m/z) OB — I L E S A B 35,
3) BHEMRHIREGEEROWERNSMERELERH AT (n/z) DY —7EfE TmS & DM Efi %
VERK T %, MREFROIERIE, SO RERFITAT),

o) HABORE
1) #BRAIRA 5 uL % b)2) ~3) LRERICERET 212,
2) E—7HEBEXIImIN o ERIVIES S E Ba KD | AR ORER SGWEEZ R T2,

F12) RBHRROTEER ALY (mlz) EHER ALY (mlz) O — 7 EiFE L T m Iy, E¥ER O —7
THFE I AT SRR L T30 %R E OFIPHN THHZ LR T 5, 728, BE—7mfEl dms
T EIC > TRRBZEN DA,

(55) #H
WRORUTL S THHEE P O AR E 2R T2,

TR D% IR FE (ug/kg) = (AxBx10)/C
A BREARD SR O T I A& FRERRIE H O 251 5 R E R FE (ng/mL)

D B LR A T O I B BRI 2 SOICATIR LT & O AR AE R
C: AT EHT R S (%) (g/mL)

o

#% 3. WROFERZHEAIEE G B | REAIEE 2 FEED) O RIGRERORSE I, 4000 pg/ke
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T V400 pg/kg (72721, ELRIACELTIEL R T - T OAEEL T 4000 pg/kg K T8 400 pg/kg) D
I~V TR R DY 77.0 %~104.5 % & T 85.6 %~107.9 % TH 7=,

F7-, RBRIED Y PEfERE O 726D O S [RIFBR O Bl & TR RA K 2 1T,

7o, ZORBRIEO A BIEOE R TIRIL 10 ngkg FRELHEEINT,

2 PR RIS AU TR IE O 2 Y e ER O 7 6D O SR BRIk B O AT 5
Hex oppym? RINE EICE RsDS) RSDR”

Rk PR sp’ (ke (gke) (%) (%) (%)
TIRATF FE 2% A A kR 8 286.8  333.3  86.1 13.3 14.4
Bla FRE[R 2= A SRR 8 3589  416.7  86.1 13.4 14.8

FE = HE A IR 8 4258  500.0  85.2 8.6 11.6

AR A AEER 8 288.6 3333  86.6 7.1 8.5

ARG AEER2 8 405.5  500.0  8l1.1 7.1 7.2

ANNATF o FEEREHES EEH 8 2989 3333 897 14.9 15.0
Bla FE R 2= A A )2 8 382.5 4167 918 14.1 19.3

FREF 2= HAE A IEER 8 431.1 500.0  86.2 9.8 10.9

AR A NEER 8 208.8 3333  89.6 10.1 12.8

AR A NEER2 8 4052 500.0  81.0 3.8 5.8

TV IASF  FREREEAEA RN 8 293.5 3333 88.1 7.0 10.4
Bla FE R 2% A ER2 8 361.9  416.7  86.9 9.2 14.3

FRER 2= A A IR 8 4253 500.0  85.1 7.0 10.0

R A R 8 2773 3333 832 9.0 12.0

ARG IEELR2 8 3982  500.0  79.6 7.5 11.6

=SP4 FERE = MG Ik 8 276.8 3333 83.1 5.7 7.8
FRE[R 2= A A R 8 353.5 416.7  84.8 9.8 12.5

FRER = HE G LR 8 426.6  500.0  85.3 6.6 8.5

WIRE A AR 8 263.5 333.3  79.1 11.0 12.3

RS IEELR2 8 3852  500.0  77.0 5.7 12.1

1) fEMTIC W BR =K

2) KOTEHME (n =B FO IR UL (2))
3) PHTREEE (R E R 22)

4) =SB (PR R 2)
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#F2 (fix)
HEp py? WINE [EINE rsp” RSDRY

B SEZ = b
R P =" (ugkg) (nghkg) (%) (%) (%)
vp= L FEEREZEHE S IEEE 8 318.2 3333 955 8.1 13.2
ThERUR FEREAESERIER2 8 395.6  416.7  94.9 8.4 13.6
FRER = HESIERER3 8 450.3 500.0  90.1 4.6 9.3

AR A NEER 8 299.7 3333 899 7.4 11.0

RS IEELR2 8 4358  500.0 87.2 5.8 7.4

ELR T FE R 2% A kR 8 160.7 186.0  86.4 9.3 11.9
F R 2= A SRR 8 202.2 2325  87.0 12.6 12.8

FRER = A A IR 8 228.6  279.0  81.9 5.4 8.8

RS AEER 8 158.2 186.0  85.1 6.8 10.4

R A NEER2 8 223.1 279.0  80.0 8.5 9.1

UM FEERE = HEA IEEHEE 8 131.1 147.3  89.0 6.5 9.7
FRERE = HEA IR 8 163.2 1842  88.6 10.8 13.6

FERE 2= HEA BRI 8 182.0  221.0 824 5.4 8.9

AR A LR 8 126.2 1473 85.7 7.8 11.4

TR A IR 8 180.2  221.0  81.5 6.3 8.3

SEXH

1) JURFER, IWEIER, BTG RiR7a~hr 77507 ZAVE & 38T aE (LC/MS/MS) 12 EDTHR A
oSO FIRHAE, IEEHFEERE, 4, 36~48 (2011)

2) JURFEG, IWHEIER, BIHE, SRHBN: RiKIa~< 7 I780 7 DE & 53HEE (LC-MS/MS) 1T
DR IEEN R O 6 fl KO RIFRAE  — LR —, IEEHFZEE s, 5, 48~59 (2012)

(6) 6 EBE—FHBRZEIO——F JUETO 6 HEEO—FHBIEDTn— — MRITRT,

| otk s.00ml | A®752=10 mL

— 7Er=FL £3 mL

— K (R ET)

| Ay | s 40

| méﬁ |

1 R OF R R A T (201 R D — 5t BR i) 7 — s — ]
(Hli R 1)
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A

il |

|
S GmL) |

o3 PR

e 7 (1 .
J)—>T w7 (1) H—R o HF5 A (1)

— HEEETT /L 95 mL x4[A]
(YA, 7237722100 mL]

W AR | 40C

—T7Er=RFL-FLx (3+1) 92 mLCIES#

H—=R)wHT5(2)

1] —> NS 2
777 2) (POTEr=R)L-ILx (3+1) KI5 mLx2[a] CHeE)

(72975222100 mL]
—7ERr=NL-ILxy (3+]) $95 mL CHRLEA5EI P
L. R %]

BUEBE | 40°C
— A% )—)L 5mL
IR | v SR
|
BB |
[
e | WK ra~ N7 Z 7807 NE &I

X2 R OB IR L T (2 D1 6l 2 O—F k) 7 —r—h
D) —=o 77 (1), 2V —2T w7 (2) e ONHIE #4E)
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BF MEMUITESEER L ORUBHATE (R O ZE R = G ILED OBIRBOSHH 7 m~ 177 L)

ZIRITRT,

Peak No.

| Jt |

(@)
Intensity / arb.units
r‘:._

| ﬂ | |

o ARAMS Aanas nanns L s o e o MALARASS Aanas Aaaas oo o ]

Retention Time / min 200 Retention Time / min 20

(=]

Peak No.1: 7/3AZF > Bla
No.2: /~YLAZF Bla
No.3: =7V /A7F Bla
No4: v7 />
No.5: EXp=/)L 7 hF R
No.6: BV R T
No.7: LR TT

1) RAIEAERR 2) REHAIR
SN K EIROBIN SR 7 v~ 7T 4

1) IREHEERR (% 23T 2,500 pg FH4 &)
(ELRIACELTIE LRIV T - TOAEELT 2,500 pg A1 &)
2) PUBRER (RO FRERE 2= HE S IRk, 3B 400 pg/kg 82 &IRN)
(ELVRACELTIE LRIV T - TOAEEL T 400 pg/kg FH24 &)

LC-MS/MS Ol & 44
7172 ACQUITY UPLC HSS C18(Nf% 2.1 mm, £ 100 mm, Kif% 1.8 pm)
Wi 0.2 mL/min
e 7V—®EHE: 3.0kV
AF PRI 120 °C
FYN_R— g B 400 °C
a—EHE: R1DERD
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aUVar T RLF— BEROLEY
F DA 513 (5.4) a) LC-MS/MS ORNE SO FIRE ONBEFROLIY

ZHER BB O TA—F—

A4 (m/z) SYREVS
A TV H—Y— TuFINMA Tad It a—EE TR F—
A A (& &) (e ) V) (eV)
TINATFBla 891 305 567 20 25
AYVAY T Bla 893 307 551 25 25
TV A7 FBla 915 186 298 20 20
=A% 395 213 192 35 25
=N =i=y Ry = 356 177 147 20 15
LRI 329 161 133 20 10
ELRTT 373 161 133 20 10
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8.3.2 BREEEZHAIMMT(ZTD 2)

8.3.2.a HRUATNI 5%

(1) SHxRIEEY S-HCH(F-BHC). y-HCH (y-BHC) . 0,p'-DDD. p,p'-DDD. 0,p'-DDE. pp'-DDE. o,p'-
DDT. p,p-DDT, 7/VRV> | = RU T AVRI | trans-7 Q)VT V| cis-V BIVT | trans-/ 77 0)L
cis-/ T NT RN NT BTV TRF DR OIANF Y raa B

(2) BE
ZORBRIEITHER Je OV D BN 72 B 863 5, ZORBRIEDDHEIE Type D THY, ORI
8.3.2.2-2017 X% AG-C-2.a-1 &35,
FERE SRR P DA AT R =PV R OVKTHIE L, Z LMW LT L Sk ra~ s o7
KOG BTV~ 7 2D 51—y V7 2% VTR | TR s s 2ra~ 7775
THIEL, bR ORI AL G E RO D, 7ok, ZORBRIEOVEREILEE 7 1277,

(3) HEFE EXROKIL, KiZED,

a) K: JISKO0557 IZHIET D A3 DK,

b) FHr=FJJL: JIS K 8039 |ZHLE T D5 B3 - PCB 3R (JR#E 300 LA ) XUX[FIZED B O,

¢ ANFH: JIS K 8825 ([ZHIE TS (i 300 LA L) X RO i E DR,

d) BIEFR)DL: FEREIR-PCB R SUTRZE D SWE O,

e) YyanFyr: FREEIE-PCB BB (RME 300 L) SUTRISED B DS,

f) FHbr: JIS K 8040 (ZHE 957851 23K - PCB BRI (4 300 LL_E) TR0 SHE Ot SR,

g) PIFILI—T)L: JIS K 8357 [THIE T D 3K - PCB a5 H (IR 300 LA E) SUTRED VB O
3,

h) 224-B)AFIRIBY . GEIRIKZ 0~ 757 FSUXREO S E O,

i) HEFEEZELRK0.2 mgmL)V: A-HCH(B-BHC) [CeHoCls] ¥, y-HCH (y-BHC) [CHeCls] @, 0,p'-DDD
[C14H10Cls ] @) | p,p-DDD [ Ci4H1oCls] 2’| 0,p'-DDE [ C14HsCly ] 2’| p,p'-DDE [ Ci4HsCls ] )| 0,p'-DDT
[C1aHoCls] @ | pp'-DDT[C14HoCls] @ | 7 /L RV [CioHsCle] ? | =2 KU [CoHsCleO] @ | 7 /LR Y
[C12HsClO] 2| trans-2 v /L5 2 [CioHsCls] 2| cis-7 /L5 > [C1oHsCle] | trans-/ 5212 /L[C1oHsCly ]
@ cis-/F 270 [CioHsClo] @ ~T7 521V [CoHsCly] P, ~F 47 TRF LR [CoHsClO] @ K Ui~
FHrra B [CCle] P59 0.02 g Z2ZNENOLIEIICED, ZTOE &% 0.1 mg O ETHIET D,
7Eh 20 mL THAEML, TNENEET T A2 100 mL IS LA, BEHRET 2,2,4- R AF )L~ 2 %
AN

i) BEEBERO pg/mL) YV K EEEAERG | mL 24287 T A3 100 mL IS LA, BERRET 2,2,4-R) A
FN_RH =T R (441) BN R 5D,

k) BRERAEAEER0.02 pg/mL~0.2 ng/mL) V: FHRISREAEHER (1 pg/mL) © 1 mL~10 mL %
T TA3 50 mL IZBMEMICED B ET 2,2,4-NIATF AU =T (4+1) ZINZ D,

) REHAESEZEERK0.005 ng/mL~0.02 pg/mL) V: {FHRHIIBGIEAER (0.1 pg/mL) ? 2.5 mL~10
mL Z 257722 50 mL ([ZEEFEIICED | ERRE T 2,2,4-RUATF LU B — TR (441) ZINZ 5D,

FEQ) RREITHY BENIS U B AR D,
(2) FHEREN RS TV,
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iB%E 1. SREOBEERIKITE L7 OV AFDEMEE, BRI LS L UMM T2 I IRITES L TD,

(4) BEARUEE AR OEEIL ROEEVETD,
a) HRZOTMST(GC): NSKO0114 [ZHET S GC TROEATT-THD,
1) HABEEBEAL: A7V 2GR ATRER DD,
2) FrES)—hHS5L: NE025mm, £X30m OEMIIIEOX T — DT L, 14 % T )7 BE )L
T 2=/ —86 % AT LRI EF YA 025 pm RS TH ATV — T LANER MU A LTIEH O,
3) B EER AR (ECD)
b) ZIVREVATLTFT(GPC): JIS K 0135 ([ZHET 25 BURIAZ v~ 7T 7 CIRO B Z5T-7
D, 72, WA TS EL LR,
1) ABEBEAR: FEHARE 5mL 2 EATELHD,
2) HASL: L 20 mm, £E 300 mm DAT UL AD N T WEICATF LD =SB U E AR R
IN=RTNVEFETALIZSD,
3) A—FASL: N 20 mm, KX 100 mm DAT L AEADHT NEIZAF L P = )L_ B oS
KR N—RF N EFTTALIZDD,
4) HEE: BIERO VBN T OB AR E CEXHT T aralL s H—
o) IRESHE
d) BHEER: 40°C LTI CEXH= R —H—
e) AiAR: LA GE G AHEE 60 mm) .
f) BRMETVESEA—MIVOATL: ZAMTNE) LEFRTALIZLO (BRFEFA R 20 mL) .
g) BRITWETT R LA—M)YTHIL: GlT VR~ X2 75910 mg 2T CALIZHD,
h) A TL2I4)8—: PTFE DA T LT H— (FLEL 0.5 um BL ),

f#&#& 2. GC /721 DB-1701, Rtx-1701, SPB-1701 D4 FRCH IS TS, T st gudb A se 4
B CEDT LN RSN T LEER T 528,

{#5#E 3. GPC (X WHED T ORESITEY GPC AT LD FETAAITESDNIT By BELT- I E < 5
WE DM hy%T T aralb 78 —TIET D0 R/ a~ 57 Thh, GPC AT A1% Shodex
CLNpak EV-2000 AC D4 FRCili RS CWD, £z, GPC H A —R A7 013 Shodex CLNpak EV-G AC
FEDLHTHIRSN TS,

&% 4. BUEAS1EHRFIAT L SB-60., fil (L=} SU-60 5D 4 R Tl T D,

& 5. ZHMEFWEI B —R v PE Chem Elut (20 mL) D4 B T RSV TS,

&% 6. CEITWE~2 * w7 AL Sep-Pak Florisil Plus Long Cartridge (910 mg) % D4 #RCHilR ST
Do

#%&7. A 7L 7% —Z HLC-DISK 25 % (4L£E 0.45 pm) . DISMIC 25JP050, Millex FH (JE£%
25 mm, fL£E 0.45 um) EOAFTHRIN TS,

(5) EAERIR{E
(5.1) W X, KOEBVITI,
a) OMTEREE5.00 g 2130 &0, e = 7522 200 mL (2 AiLD,
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b) TEr=RL—7k (3+1)20 mL ANz T,

¢) 10 k&%, FIZ7Eh=R/L 100 mL 0% . 30 23 RIRVIEED,

d) 300 mL DR TET7 I ATESilemd FICEE, MiHiEZ2 A% (5 7 B) TRIEAEJ 5,

e) JoD =7 T2 K OFRREWANAR T Eh=F)/L 50 mL TYEEL ., [AERICIIEABEL ., d) DA EAHE
THIHRE T 5,

(5.2) H)—2PvFA) 2V—To7 (1)1E, ROEBVIT,

a) FHHEE 40 °C LLF ORI TIEEA L HE 35 E CRUTE EHE 15,

b) AL F NI AEFTARR 20 mL 0% AT WED A —RN v U BT A AL, K 5 D E S D,

¢) 7237722300 mL Z[FA—R o7 LD FITEE, Hesa~F K 20 mL T 3 [BIFeEL ., IEKIE
=N T 7 NIINA RN TECTAHD ESGE T 5FE TS E 5,

d) FTIZAFH A 60 mL Z[F D —K BT AINMNZ, RE DT TABIO BRI ET 2 TRHSE D,

e) AHIEZE 40 °C LLFOKIB TIEEAETLETHECRITRME L%, BRI AEES>THELY, v /n
~AF Y =T R (441) 10 mL 212 TEREMZEDNT,

f) AT T 7408 — (FL£2 0.5 um LLT) TAiT 5,

I () HESETIDLEEM T DB TN DD,

(53) HY—2FPvF Q) 2V—2ToF (Q)1F, ROLEBVITY,
a) (5.2)e) DA 5.0 mL &7 /WiRiEra~hs T7ZEAL, b) OBESRMFIC IV E BT 5% BN AT
S5y % 100 mL D737 7 A4 BT 5,
b) FIWREIARN STOBREEE: T NVREI/ O~ N TT7 OEMESREO—BIZLL FITRT, 2hias
BIZUTHET D,
1) ASL: ZAFLUPE AN B RS DT A (A 20 mm, KS 300 mm, RZEE 15 pm)
2) H—Fh3L: AFLLVE AR RBUREAERDT A (WA 20 mm, £S 100 mm, Fi£E 15 pm)
3) BEEK: Lo~ TR (441)
4) ME: 5mL/min
5) 9ERE4%: 70 mL~120 mL
o) WHKE 40 °C L FOKIB CTIREA L HLE T HECRITLIRML /=% . REHAZE-> THFELY |~
> 2mL ZNINZ TR AT,

(5.4) DY—2FPvF3) 2V—2T0F 3)IE, ROEBVIT,

a) BRITWEE~Z XU LA — Ry HT (910 mg) ZA~FH K 5 mL THEF 95,

b) 729 77Aa 50 mL Z[FA—R v AT LD TICEE, (5.3)¢) DRz — Ny 717 M N, #Ki
MNFECTAHID S ZET HETRHEES,

¢ HEEAFH K 2 mL T2 [EPEH L, RANERE A — Ny T2 i S5,

d) T, ~FYr =TT —7 0 (9+1) 15 mL Z R — RNy A4 TEHE S SR E E RS D,

e) RHKE 40 °C LLF ORI TIEEACTE T E TRILIRMEL 72t BRI AE K- THHELY | 2,2,4-F
UAFNARH =T (441) 1 mLYW N2 CREEMEED L, SERARE 95,
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@) RENRR P OKBEEBENSRERO LREBZ 58T NOH5H51E, EHAK O —E &
224N AF LA B —T R (441) THIRT D,

(5.4) BIE WEIL IS K 0114 K OKROLIBVITH, BARRZZMEZRIEZ ME IR T o020~ 7T
7 DEEFIEICED,
a) HRYOQZMISTOREEYE HA/a~ 7 T7 DRESREO—FIZLL IR, ZhaBEICL TR
ET D
1) EBEABE: 27Uy AEAE (1 min)
2) HAHEAZEE: 250°C
3) FvESV—HSL: 14 %27 /70N T 2=)L—86 % AF LR XYL AF v ET)—HT AN
K ~MEFERE G U V- OX v 70— B 7 4 (N2 0.25 mm, £ 30 m, R 0.25 pm)
4) HSLIWERE: 60 °C(1 min)— (20 °C/min) —180 °C— (2 °C/min) —260 °C— (5 °C/min) —275 °C(1
min)
5 F¥IV—HR: ~UvLA, FRE: 1.5mL/min
6) AR ®EFE., RE: 60 mL/min
7) HRHHER: E RS (ECD)
8) IRHIFEE: 280°C

b) BREHRDIEM
1) BHRERARESEER 1 uL % GC ITIEAL, 70~ N J 0%k, B — 7 g XImSzR0 5,
2) B ERHAESEEROBEELY —7HE IEmSEOREREIER T, BMEROERIZ, BEtD
HIERTET,

c) EHDAE
1) #EHAWZ 1 uL % b) 1) L[REEICHERET S,
2) BE—ZHEE I ES SR ERIVIE S S E &L RO ol Eh o Ext S E 2 H 5,

BE 8. HEIEHONHGUL SO EUGRBRORS BT, 20 pg/kg KT8 50 pgkg OURMIL~/LTEH[E]
ILERAS 82.1 %~118.1 %K TN 62.5 %~120.2 % T 7=, KEDFEAMDI= , HEEEZ FHWCTHAZZEZTD
FAE R DB (Z VN T— TTBLE BT 2 P TRRHT U . o RS EE B OV RS 2 B LT s
Bz 1R, 7B, FRFICHFILZ a-HCH (a-BHC) |, -HCH (6-BHC) | A ¥ L7 w/L7 ALl 75
[ ARG DR DS T=D TR GALE DI LT,

72k, ZORBRIED R IO E & T IRIT 20 pg/kg LT THD,
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K1 FRRERIEL RS i B 222 TO AR O 1t R

s, ERB pE? s RSD”  sin’ RSDin”
Ha(r)”  (ngkg)  (ng/kg) (%) (ng/kg) (%)
S-BHC 5 15.7 1.3 8.3 2.0 12.8
y-BHC 5 14.7 1.3 8.6 1.6 10.9
~FHraa P 5 15.3 1.4 9.3 2.5 16.0
~NTHIa 5 16.9 1.1 6.7 2.4 14.3
TIVRY 5 12.8 1.0 7.8 3.4 26.4
NTH I EIRFUR (1) 5 17.8 2.0 11.1 1.6 9.0
NT BT THRF VR (2) 5 17.9 1.8 10.1 1.8 10.0
trans -7V 5 17.6 1.7 9.9 1.9 10.8
cis-Ia LT 5 17.8 1.3 7.2 2.0 11.3
trans-/F 7L 5 15.9 1.3 8.3 1.5 9.6
cis-/F v 5 16.7 1.5 8.8 2.1 12.4
FAVRY Y 5 16.6 1.4 8.5 2.0 11.9
TURY 5 17.8 1.4 7.9 1.7 9.5
0,p'-DDE 5 18.7 2.7 14.4 2.7 14.6
p.p'-DDE 5 16.8 1.6 9.8 1.8 10.9
o0,p'-DDD 5 16.9 1.2 7.3 1.3 7.8
p.p'-DDD 5 16.3 1.7 10.7 1.8 10.9
0,p'-DDT 5 17.9 1.4 7.8 2.2 12.0
p.p'-DDT 5 16.6 1.4 8.1 2.2 13.0
1) 28 0MTaERE S L 7305k A 2K 4) PHTHE R MR 22
2) I GRBR B (T) xOF TekBa%k (2)) 5) H R YR 2=
3) DR TRE N 2= 6) HHIAH A HE ff
BEXM

1) HIFAE: HAIa~<bT77 (B ESHTE (GC (-MS) ) IEIZ LD HEIRSE TR O 32 R OWE, Ik
oA, 10, 41~60 (2017)
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(6) BRREZE-—FREBEZIO——F EETOEZERERO —FRBRIED 70— — N RITTRT,

| btk s00g | S =m7525200 mL
— 7Eh=RJL—IK (3+1) #J20 mL
| HlE |10 490
— 7Ehr=RKJ/L %100 mL
| DR | 30 s
[
| BE Sl | AHESHEB, 72997 7271300 mL(1)
— B KL OVLEZ e, 7 e h=F/L50 mL
| i |
B D% A S S W53 S AT (2002 HH 3R T 3D — F ki) 7 o —
(iR 1E)
| S |
[
| e | 4o0°c

— fAfnfAE I P Y AR 20 mL

7V —>7 w7 (1)

EZIREADAR al e i WA A
5 3

[7¢4 7522300 mL(2) ]
—~F W K920 mL TR 97T A=2300 mL (1) % 3[a]3EiE BV fhf
—~FH> 60 mL

I8 R 40 °C

7. ] EFRITA

—vra~Fr—7Ek(4+1) 10 mL

23t | AT Tl s — (51480.45 pmBLT)

Bl | AR OB ADET

EKEh D% R FRIE L 1 oy oo BT (2 D2 3R R R D — R RiE) 7m— o —h
PV =277 (1) #8415

680



kR TE (2021)

TR A~ N T T

I T (2 VERIB T
V= Ty7 Q) 20 5 mLEA

[ #4570 mL~120 mL%& 72375221100 mL{Z 45 B ]

TRl A 40 °C
I LEHH A
—FH {92 mL
=TT 3) | BRIV RS LA — N AT A

[724 752250 mL]
—~FH K92 mL T IE 7 522100 mLZ 30| ped ER A fRf
—~FHr—VF )L=—F /0 (9+1) 15 mL

Dok R A 40 °C
B[] EEITA
—2.24-N)AF )L B — TR (44+41)1 mL
SOBHAK |
|
B | W=xra~kr57 (ECD)

B3 BT O RIEL B ot (2 D2 R REFEO—FRBRE) 7n—2 —h
V=277 (2) 2= T w7 (3) B OWE #HAF)
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8.4 FHRUIL
8.4.a ZL—LRFENLE
(1) #;M=E

ZORBRIEIT A A S IREHCE 35, ZORBRIED /3 FEIT Type D THY, ZDFE 1% 8.4.a-2017 X
1% Na.a-1 £ 975,

SPTERB A IRAL R OME R CRILER L1 . TEF Lo — 225 7L — AHITEFEZL . TR A LD
PR 589.0 nm XX 589.6 nm THIEL ., o #HralkEl DI R4 (Na) Z3ReD %, ek, ZORBRIEDMERE
& 3 1RT,

(2) BE i3 wkicks,

a) 1EER: JIS K 8180 IZHIE T HFFHRAREE LRI ED SE DOFREE,

b) FRUDLIZEZEK (Na 1 mg/mL) V: JIS K 8150 ([ZHE 55T R L% 600 °C+10 °C THI 1 FffH]
BN, 73— —H T LT14, 2.542 ¢ 20X RMITIIN0ED, D EOKTERENL, £RET7 TR
1000 m L IZFEL AL, R ETKEMZ 5,

¢) FRUDLEEER(Na0.1 mg/mL) V: R AEHERK (Na 1 mg/mL) © 20 mL #4277 A2 200 mL (&
L ERRE TR (1423) 22 5,

d) BEHRAFNI)ILIELER(Na 1 pg/mL~10 pg/mL) ?: F R 7 AEHERE (Na 0.1 mg/mL) @ 2.5 mL~
25 mL 4277 A3 250 mL (ZEMEIZ L0 | AERRECHERE (1423) 2125 @),

e) RERAZEERRE: o OBECHERLERE(1+23) %,

Q) RRGICHY, MBS U EE TR,
(2) N—TF =~ REEITREZ & THERIEN TRV ICH > T, TOMFEICH S T-ARE1T),
(F1&LC0.1~4 ug/mL)
(3) RIFETDHHEAE, TRV LAREHLICWARY 7 ae' L PTFE S0OME CHE T REE AV
Do

EE 1. (2)b) OF MU LEUERIZHZ T, EFKFH AT N — Y 7 VR ROE O F M R
(Na 0.1 mg/mL, 1 mg/mL X% 10 mg/mL) Z 528 TED,

(3) B HEEIT. ROEBHETD,
a) JU—LBRFRAESHER: JISKO0121 ([THET DR FWEHriEE,
1) HRE: FNITLFEREGT T
2) HR: ZL—2HNEJHH =
O BEIHTA: TEFL
@ BEA A B TA KR OKGE 3T BRE LT 2R
b) BERIF: 550 °C+5 °C [T TX5HD,
¢) RYFPTL—PXRIIRG: Fyh7 L —NIFEIRE 250 °C ETHETTEDHHO, BRIT, AR KOV
WO EEFFEL , WIRIREZ 250 °C IZTEXHIIITLHD,

(4) EBABRIRME
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(4.1) M HHHIE ROLBVITI,

a) ATEEE 5.00 g 21300 ED | h—/LE—H—200 mL~300 mL (ZAiL5,

b) B —H—EERIFICAIL, FRONITMEAL TRIESEH W,

¢) 550 °C+5 °C T 4 R LL REAL TIRIbEE LW,

d) itk D EOKTEEMETL, HEEK 10 mL 242 (2IZ, EIZKEMNZ T 20 mL &35,
e) Mt —H—FBFEFHILTE, Ay L — U L TIEL . K 5 2T 5,

f) Jmth, K TEET7TA3 250 mL~500 mL (2L ANS,

g) HEMETKEMNZD,

h) A% 3 FETHBL, sEHRIRE T2,

T @) RAEKR IR AEEAER] . IR DH) 250 °C £T 30 o fil~1 B CHRIEL-1% | BRERIRREE nZL |
2 550 °C £C 1 FFff~2 B CHIET %,

%5 2. (4.1) OEETIFRUEHAIRIE, MR E B IRLIZEA IS TE D,

(4.2) A HEIX IS K 0121 L OKROEIFVITH, BARAZRBEBAEIL, E A 32180t
EOBEFIEICLD,
a) RFRADHEEDRESRE R FUOCOITEEORERMEIL, LLTEBZIIL TRET D,
YNTRRIE R 589.0 nm XU 589.6 nm
b) BREHROMER
1) FREFH T ND AR & O S 22 Rk a7 L — AHIZIEZE L, IR 589.0 nm X 589.6 nm ™
FR A BT A B,
2) R TN D DEER K O AR 22 5 BRIR O T N AR LR L DR AR A VR T,
¢ HABDAIE
1) ABHAK DO — & (Na LLT 0.1 mg~1 mg 4 &) O 24 /7522 100 mL (225,
2) IERRECHRE (1423) N2 5,
3) b)1) LRERICEAEL TR R EA i A HLD,
4) RBREMNOTNIY LEZRD AT OF Y A (Na) 2R 5,

FEG) F Q) OEIEICHOWTIL, TOBRIS U —E'E TR ITT 5,

{#E 3. TR, MFEWIN TR 727l 3 L OZOR R, IGIEREILE & OHEnZ VT 3
ROHT CHNEIGERZ SR L7 R5 5. TR DO 1 % (E &7 ) ~10 % (E &%) Ofi
FHCEEIIER T 97 %~103 % TH o7,

FEEEDRHE DT  Fad R (AL R AUSIIL 72508 K OHEEZ W T H 2 ZE X TORER
BR OB EAEZ — JCBLIE D O HTICROIENTL . S0V RS R O TR EE 232 1 1SR T,
728 ZORBRIED T ' FIRIL 0.02 % (850 =R) BRE L e Sz,
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#1 T MIVLDH 2R T OB O MRS

e R s RSD,” sin’’ RSDin
ﬁiﬂ'ﬁ w 1) 3) 3) 0 3) 0
H %5 (T) (%) (%) (%) (%) (%)

YVINC IV 5 N 5 9.08 0.06 0.6 0.09 1.0
HEAE 5 0.0973 0.0019 2.0 0.0037 3.8
1) 25073 A I L 7= 38k H 4 5) P TR SHE R (R 24
2) FfE GRER H 2(T) X P T#RR % (2)) 6) MR AR =
3) BEHR 7)  H AR e U (R

4) PHTIE R
SE X
1) DNERASE, THIER, #EEECC: RO EIC LD P O FY LAORE, IEEHITTEHR S, 8,

61~69 (2015)

(5) FRIDLRBZEIO——F EEHOT N LHBRIED T m— 3 — MIRITR T,

| obrstE5.00g | r—sbE—— 200 mL~300 mLIZIEAW LB,
[
Ak FRRPNTINER
AL, 550 °CS °C, 4TI |-
|
| Bk | =®

—K D& EREYETET
10 mL
—7K (720 mLET)

| fgs | I SAR A
|
| Heh | =R
|
| BLAR | &7 522250 mL~500 mL, /K
Ik (FEBET)
| i | A
|
| AUBHAE |

K1 AEEF O N oA ERET7e—2 —b (il EE)
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T
|
| SmCER) | AR77%3100mL
il (1423) (R £ ©)
| I | B TR 4 (5890 nm X 1589.6 nm)

2 e oI R AEERET m—— GAIEEAE)
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85 J7 I REMER
8.5.a MEARHIOTNTSTE
(1) W=

ZORBIEIIIEENE 35, ZORBRIED I Type B THY, FDit 513 8.5.2-2017 XL GU-N.a-1 &
T5,

IHTRBHIKRZEINZ T 7 = VR FEEHH L mndik A7 v~ 757 (HPLC) IZE AL | 59ReMEA A A8
AT LTHBEL ., Bz 190 nm THIEL , sl o7 7 = VR FEMEE R (GU-N) &3R5, ZO HFIEDMERE
IXEE 6 lTRT,

ZOHFEIZEST BTy MEZE S (BN) VU T UV TIRMEESE (DA-N) | JRFEMZESE (UN) LT 7 =
V2R (GA-N) MRIFFCHIE TE5 (& 5 2 1),

(2) BE HERUKIL, ®KIZED,

a) K: JISK 0557 IZHETD A3 DK,

b) YABZKFEHAUDL: JIS K 9007 (ZHET D4 UTFED SWE DL D,

¢) YAER: JIS K 9005 |[ZHET 5 Refh ILFEDME DL D,

d) J7=IVREMZFRFEER(GUN 2 mg/mL)V: 77 =)VJR F i [ C4H12Ns0,- HoS04] 20.540 g
ZOXOEMIZEY, ZOEEE 0.1 mg OHTETHIET D, DEOKEZMZ THENL, 2ET 722 100 mL
(CB LA R ETKREMNZD,

e) JPZIREMERZELER(GU-N200 pg/mL) : 77 =/LIRFEM 2 FEEUER (GU-N 2 mg/mL) 10 mL
AERTTAT100mL 12 &V ERETKEMNZD,

f) REEAI7 - ILRIESHEER(GU-N 50 ug/mL~100 pg/mL): 77 =)L R FE 12 FEUERK
(GU-N 200 pg/mL)25 mL~50 mL #4 & 77 A2 100 mL (2 & 0 | R ETKEIMNZ D,

g) REBRJ 7 ZILRIREEREZER(GUN1 ng/mL~50 ng/mL) : i 77 =)L JRFE M4 A
Y% (GU-N 100 pg/mL) % 1 mL~50 mL % 100 mL 287 7 A 2 |[ZEEFEIC L 0 | R E ThkEINZ
Do

FEQ) RRBITHY BENIS U B AR D,
(2) 77 =)V IRFEMBREEL T 98 % (R R) ML EOMEORER TS TV,

EE 1. 77 =VIRFEREIT B L M OB AR XD RS T,

(3) WEARUEE HEKOEEIX, kOLBIETD,
a) BIERAIOTNTST: JISK 0124 [ZHE T DEEIRIKI a~ N 77 CIRO B A T-TH D,
1) 5L N 75 mm, £X 100 mm ODAT LV AEHO BT LEITRIAEE 5 pm~10 pm OFFERMEA A28
Bt EZ T CALIZH D,
2) ASLIKE: TR % 30 °C~45 °C THEITEHH O,
3) B WOCRERHE TR 190 nm £ THIE TE 560,
b) RTRFYIRE—F5—
o) EEEIDSEE#: 8000X g~10000X g Tt /LB Al HEAL D,
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%% 2. H7.2L0% Asahipak ES-502C 7C D4 B CTHiRSAL TS,

(4) ERBRIRME

(4.1) #H X KOEBVITH,

(4.1.1) ¥RoTRAEM

a) ZHTEER 1.00 g 21300 ED, Mo =722 200 mL I AHLD,

b) 7K 100 mL /%, ¥~/ X F I AH—F—% TR 10 43 fDEIRESD,

¢ FHEH., RESIRD 2R OIEEE P15 mL 12D,

d) =077 8000 X g~10000X g THI 5 Zrfilim L iyBEL © | LA AREHRKET D,

F Q) BRI T O 7 = VIRFEMEZEFE (GU-N) IRED R ERO EIRZEBE2 2B EN1BHL551E.
B IR D —TE B /K THIRT D,
(4) AVT L SO IR OIS CHIE IR AL D O,
(5) [EHRYAE 7.2 cm~8.9 cm K& OMEIHEEL 10000 rpm Tz Lx 7] 8100 X g~10000 X g FRFEL725,

(4.1.2) HBRoAEM

a) ZHTRUER 1.00 g 21300 &) 227722 100 mL (2 AL,

b) K& 50 mL Z01% T, IRVIEES,

¢ PERRETAKEMZ O LA L IEE Y15 mL 128D,

d) 300 7] 8000 X g~10000X g THJ 5 /3l L BL S | R Ak E BRI E 35,

F (6) FEHRK T O T =)V IRFEMEEFR (GU-N) IREDRERR O LIRAZEZ 5B ThB3H5 513, E
U IRO —E B2 /K THRT D,

#5 3. (4.1.1)¢) ~d) XiF(4.1.2) ¢) ~d) DEAEITZ T, BAKME PTFE ®oOA TV o7 0052 — (FLEE
0.5 um LA F) TAL , AREFEHAKREL THEV,

(4.2) BIE MIEZ IISK 0124 L ORDEFRVITH, BARRIZRME BAEZ, IE A2 m sl ks a<k
777 DEAETEIZL D,
a) EERBREIOTNTSTDOREES: WESRGO—FIEZLTFIIRT, ZNESBIZLTRET S,
1) AL S A 2SS 7 2 (MBS 4.0 mm~7.5 mm, £& 100 mm~150 mm, $7£E 5 um~10
pm)
2) ASLFERE: 40°C
3) BEERDY: VAR T KFENITL 392 ¢ KOWARE 0.12 g Z/KIZEEHLT 1000 mL &35, HkME
PTFE DA TV 7 405 — (L£2 0.5 um LLF) TAHIET 5,
4) JRE: 0.6 mL/min
5) FAE: 10uL
6) R/ YOOLERKRIIEE, MIERKER 190 nm

& 4. BRI, 0 ABR T IOKFED U 7L 19.6 g KOND AR 0.584 g Z/KIZIENLTS00mL & L, %
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ERAE L, RIS E O—E &2 10 ISR L, KM PTFE O A 7L 7402 — (L6 0.5 um
LIF) CAIELCRILThE,

b) RERDER
1) Sa AR 10 pL 2@ EiRiR o~ b7 771 AL, 1R 190 nm O7a~ I L5%508kL, E
— @S aRDD,
2) HREMAEERO 7T =V RFAMEZETR (GU-N) R E LR 190 nm OB —7&SEORERRZ RS
%o

¢ HABDAIE
1) #REHANE 10 uL % b) 1) LRIERICHERIET D,
2) E—UEEDLREREIVS T =V RFENEE S (GUN) BE2RD | okt o7 7 = VIR FEMEE SR
(GU-N) 2R 75,

&% 5. CoRBRIETIIE YLy MEEHE (B-N) | REMEHR (UN), D70 V7 INEZER (DAN) , 77
=V MEFE (GA-N) KO T = )VIR FEMEE FEEMERR (GU-N) DOIRIRFHIE S ATRE Th D, £ DA 1T,
510.a & 5 25O L,

&% 6. HEDFHGDIZD, 77 =/VIRFADERTREERE 1 80N A FH TN ERIER 2 2 U725 2R
36.7 % (E &) | 352 % (H &) KU 33.4 % (&5 H) ORI~V TOFEREIRITZNLE N
103.8 %, 104.6 %% 1 105.6 % T 7=,

DRI DT80, 77 = VIR BN W T H 22 2 TOKEABRORAGR IOV T—IehdE
ST R N CTHRENTL . TR B R MM TR EE 2 R LR A R 1 1T, o, B 241k
HERROD 7= D 3t [FIRRBROD B o OIRHT i A % 2 1R,

728, ZORBRIED E B FRRIZ 0.006 % (& 85y ) FRE L HEE STz,

#F1 IT=VRFBHEFZO B B 2 TORAE R AGE O R
- 1535 7 A 2) r4) r5) 6) 7)
-y FAERER  SEryfi s RSD SIT) RSD 1y

@ @’ %)) (%) (%)” (%)
7T =)V PR3 AR 5 37.0 0.3 0.7 0.3 0.8
1) 280M7T#BRZ L 7= 35k B 2K 5) DHTHEXHEHE(R =
2) EYfE GRER B 20(T) X O T3ERE (2)) 6) AR (R 2=
3) HEnHE 7) R R A M {2

4) BHTIE R

688



kR TE (2021)

K2 77 =)V PRGNS FAIERIE O % A PEHERR D72 5D O L R FUBR AR DO BTt R

e ?ﬁ%’ﬁ;) qﬁ/}j{%ﬁ Sr4>3> RSoDrS> SR6>3> RS?R7>
EI (%) (%) (%) (%) (%)

{ERZAEERL 12 2.20 0.09 4.2 0.17 7.7
{ERZEES2 11 4.38 0.07 1.5 0.19 4.3
{ERCAEEL3 11 5.83 0.08 1.4 0.52 8.9
{dpa v 12 7.43 0.43 5.7 0.78 10.5
7T =)V R AR 12 30.3 0.4 1.5 1.1 3.6
1) AT = 3R BR == 5 5) DFTAE e e 2=
2) EEIE (n=3RBR = HoaUEHR (2)) 6) == [H P BT E MR 22
3) HEnH 7) = P B R (R 2

4) DHTHE YR 22

BE

1) BEEZ, KM, AfeiE: mlEikra~hs o7 (HPLC) JEIC K DBk DR FMEESE, oL
yMEERZEOWE — B —RBREOZ Y MM —, ILEMIFFEHE, 10, 72~85 (2017)

2) WSAKDR, AFTEERS: EEIEAZ <~ T7 (HPLO) EIC LA IR P O R FMEEFR, oL MEZER
HORE —ILEBEREGE —, IEMFZEEE, 10, 86~100 (2017)

(5) REEO—>—F BB 077 =V RBEHEEFRRBRIEO 70— — R T,

| BTtk CiR) 1,00 g | 3tk = 457521 200 mL
«— 7k 100 mL
il | xR, 10557

[

|

| e
| ﬁﬁﬁ%
|

|

Hekeiz DL | 8000xg ~10000xg | 557 fH]

|

| |
G C 2

|

[
e Bk ra~hrs>7

M1 fERt D77 = VRSBV ERRBRIEO7 o ——b (lHERE 4.1.1) X OWIE)
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[ bkl Gietk) 1.00 g 47522 100 mL
«— JK # 50 mL

| e | woRe

— K AERRET

| mUplE | JEERIEOTIRE. 8000xg ~10000xg S5
[

| PUBHAE | Rz
[

| il | itk rn~tr 57

kR TE (2021)

2 JERFROZ T =V RFEMEERRBRIEO T n—— (i ERE (4.1.2) X OWIE)

BE 7=V IRFMERORBERAIEEIE O 0~ 7T L2 RITR T,

e % (2)

a1z

16.381

8567

aoe

aos

B

004

—>-13.385

-ace.

280 alo 6f0 ) 1000 1200 1400 1600

1800

2000

2EK  HERHIRAEER (4 10 mg/L) ® HPLC 7~k A

v —4

(D IRFEMZEHR  QEULyMEER Q)T T VTINMER

@) 7T7=UEER ) VTV RFBIEESR
HPLC OMIE 51

717 2: Asahipak ES-502C 7C (N 7.5 mm, E& 100 mm, Kif% 9 um)

F DD ZA1E (4.2) a) HPLC I E SO BIRDEFY
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8.6 RER
8.6.a MEAEAHIOTNITSTiE
(1) W=

ZORBRIEIIIEEHE 5, ZORBRIEDSEIL Type D THY, D13 8.6.a-2018 Y& U-acid.a-1
s R

Sy HTREHZY A BRI (pH 8) ANz CIREAZ L, MRk v~k Z7 (HPLC) IZE AL, /LT E
—B ODS GFAH+5RT = AW+ 58 Jy F A A HAHNERR) 717 5 CHrBfEL L IR 290 nm CTHIEL | /3 Hrakeh
D RER (U-acid) 23K 5, ZOITHEDOMEREILEE 5 1R T,

(2) BE HERUUKIL, ®KIZED,

a) JK: JIS K 0557 (ZHIET D A3 DK, 12720 mnliRIA s v~ "7 T 7138 AN DEBERIZ DUV TR A4
DKREER T,

b) YABZKFAUDIL: JISK 9007 ([ZHE T LRI UIFZED HEDOLD,

¢) YABBKFZFRIDL: JIS K 9020 (ZHET 5 RSO ME DL D,

d) YABRIERR: VAR _KFEHITAL9.073 g Z/KIZHENLT 1000 mL EL7zH0, K OWAREKSE Tk
U7 A 9.464 g Z/KIZERHL T 1000 mL EL72H D% | pH 8.0£0.1 (2725 J0RELTIZH D,

e) RERUFILBR: ME 99 % (EH &) UL EOREEYTF DA (LiCO3)0.739 g Z/KIZEEAL T 1000 mL
LLEH D,

f) FREBIZEZE (U-acid 1 mg/mL)D: JRfEZ 0.100 g ZO L) EIMLIZED, ZOE E% 0.1 mg OHFETHIES
%o W EDIKERYF 7 DIRHIIR L, BT T A2 100 mL (ZB LA, HEHRECTRERYF 7 AR Z A
e

g) BRERARBELER (U-acid 100 pg/mL) : JRIEFEHERK (U-acid | mg/mL) 10 mL A 425~ 7 A= 100 mL
280 R E T A BRI 2 N2 5,

h) BREHARBZELER(U-acid 10 pg/mL~50 pg/mL) : JRFEMZEFIEYER (U-acid 100 pg/mL) 10 mL~
50 mL #2E 77 A2 100 mL (280 EMRETOABRIRIRZINZ 5.,

i) REHARMBIZERER (U-acid 0.1 pg/mL~5 pg/mL) : i FHRHCREAZHER (U-acid 10 pg/mL) 1 mL~
50mL % 100 mL &5 7 T 2 2 TEMEIIZ & 0 | 1B E TOARBRIRIRZINZ 2,

i) EEEE7UEZYL: JISK 8359 |[ZHETHREE TRED B DL D

k) AR/—)b: EEER7a~ T 7 HULRSE O E O EE

FEQ) RREITHY BENIS U B AR D,

(3) WERUERE HAKOEEIL, kOEEBVETD,
a) ERBEWIATRT57: JISK 0124 [THE T D@mEIRIKI a~ 77 CIRO B T=TH 0,
1) BSL: HNFE 4.6 mm, £E 250 mm DAT L AFAD T LEINTRIFE 3 pm DA ZZ TV shpgdE
FAA A BRI R ORI N E R A A BRI AALFARE B LIS U S NV E FECALTEH D,
2) ASLIKE: TR % 30 °C~45 °C THEITEHH O,
3) B/ WO EER SR TR 290 nm T THRIE TEDH O,
b) JKiB: 60°CL2 °C IZFRITEBHD,
¢) YTRFYIRE—F—
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d) SEDSEEE . 1700 X g T rTHERR B D,
e) ENERIDSBER © 8000 X g~10000 X g Tz Loy Bl AIREZ 2D D,

{E& 1. 75403 Scherzo SS-C18 D4 Fr CTHilRSNL TS,

(4) ERBRIRME

(4.1) #H X KOLBVITH,

a) HTECEF 1.00 g 213200 3k =M 7522 200 mL I AiLD,

b) VAFBHEVARR 100 mL 2122 60 °C£2 °C DKIEH T 10 43 Z EITHRVIRE 235 P30 S FINET 2,

¢) HEBIIYT XTI AZ—T—% TR 10 3 EIRES,

d) $E%., BB e OIS @15 mL 30X 50mL (280, 30077 1700 X g TR 10 4 i Oy B
T59,

e) LA © A ARIE LR 1.5 mL (2D, 20 T) 8000 X g~10000X g TKI 5 Syfiliat Loy BEL 7
B AHIRA RENA IR ST D,

E Q) WEENET DI, T AR Tz VWG,
(3) AR TIVAUBPROG WO T TR Va ez EnDISZ 208G, 77 AaNEBEO K4
TEDLLETHLET IOITHRD, 726, INBRAERT 12H ZOBIEEZTTI,
(4) RVF oL %O e LIk E CHIEICEEBLLVD O,
(5) [EHRYEE 7.2 em~8.9 cm K& UNEIHAEL 3000 rpm Tzl /] 1700 X g FREEE 70D,
(6) FEHAW O JREE (U-acid) RN ERRO LIREBZ BTN H LA, EEREO—E
A VBRI CAIRT 2,
(7) [Al#REEE 7.2 em~8.9 cm M ONE[#EEL 10000 rpm T /L /7 8100 X g~10000 X g FRE L7225,

BE 2. 4.1)e) DRIEITR AT, BUkME PTFE ®OA T L7 05— (FLEL 0.5 um LLF) TABL, A
RAFRBHARE L Th &,

(4.2) BIE MIEZ IISK 0124 L ORDEFRVITH, BARRIZRME BAEZ, IE A2 m sl ks a<k
777 DEAEFIEIZL D,
a) EERBREIOTNTSTDOREES: WESRGO—FIEZLTFIIRT, ZNVESBIZLTRET S,
1) h3L: Fo2T7 I VE SRERME A A 28 R ORI LR R A 4 L AR AL RS A LT U 7
NF7 5 (NEE 4.6 mm, £ 250 mm, B 3 um)
2) ASLFERE: 40°C
3) BEERD: FHETLE=TA 154 g ZKIZEEALT 1000 mL EL72H0% 900 mL &V, A% /—/1 100
mL LR AT 5, BAKYE PTFE DA 7L 07 L Z— (FLAZ 0.5 um LA F) TAIET 5,
4) JRE: 0.4mL/min
5) FAE: 10uL
6) R/ YOOI, MIERK R 290 nm

&% 3. REERE, BERT T =T A 154 g ZKIZEN LT 1000 mL & U CHERAT L, BHRICE
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DO—ERmEZ 10 fFIZHIR L., EELET 19 DX X 7 —)vERAEH., BKME PTFE oA 7L 7 40
Z—(FLE 0.5 um LA ) TAHIBL CRRELL TH &,

b) RERDOIER
1) SHEMRAELER 10 pL 2 @&k a< 75728 AL, R 290 nm Oru<h7 I a%&iekl ., v
— 7 E TS %R D,
2) kR AER O JREE (U-acid) J £ L% & 290 nm O —7 HfE £/ 13 SO ERETER T D,

o) HEBDAE
1) FABHAIE 10 pL & b) 1) ERIBRIZHEAET 2,
2) E—ZEBEITESOORERIVIRER (U-A) &4 K0, ekt d o R (U-A) 25 H T2,

&% 4. ZOHIE 7 (Scherzo SS-C18 BT L& AW A) Tl IRERICINZA T I b BT T b
Fe RIRHCIETHZENTED, B, TIU MU RO T 7V MU BRORM R 210 nm TH 5,
&% 5. EEOFHEOT=O ., ALAAEEL 15TRFEEEICEL, IR G HEANE & I R OHER A | $8IRA -V TR
INEN R ER A S L 78 . 0.1 % (B3 ER) L 0.01 % (&5 R) 8 0.005 % (E 55 2R) ORI~
JVTONBIENRITZIEI 92.4 %~101.8 %, 85.3 %~105.0 %2 N 92.5 %~114.1 % ThH-7=,
FEEEDFHMDT=8D | ALEAE, (G URREEEACEL IR A HEALE G AR OHEEA 1| S8R E W THAZE
A CORALRERORER AN DOV T— Bl B B e D TIRITL . G R OV TR 2
LRz R 1 IR,
728, ZORBRIED E B FRRIZ 0.0008 % (& iy 3) L& L HEE S,

#£1  JREEO B A2 2 TORIEZRBR S OMHT H5 5
RERs e s RSD:”  sin’  RSDim

P EE SR M (%) %" (%)
bR AL 7 0.0989 0.0006 0.6 0.0015 1.6
7 0.0102 0.0001 0.7 0.00042 4.2
15 IR FEBE AL} 7 0.0932 0.0004 0.5 0.0016 1.7
7 0.00938  0.00009 0.9 0.00031 3.3
IRAHEAEAE A AR 7 0.0924 0.0004 0.4 0.0015 1.7
7 0.00921  0.00005 0.6 0.00032 3.5
Hepm 7 0.101 0.001 1.3 0.0029 2.8
7 0.00966  0.00018 1.8 0.00049 5.0
1) 280 TRERE L 7= 38k B 4% 5) DHTHXHE (R =
2) FHE GRER B B0(T) X OHTRERE(2)) 6) HRIAEE(R
3) HEm® 7) R REIAE e AR R

4) PHTIE R

SE X
1) feARkR: mEEARZa~ 757 (HPLC) EICEDER T o JREEDO T E, IEEHFZEE#R T, 11, 86~105
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(2018)

(5) RE&E7O—>—F BB ORERBRED 70— — M RITRT,

[ Sy b sl (910) 1.00 g 4 =475 21 200 mL
— DABRMEEE 100 mL

hiliE= 60 °C+2 °C, 10432 L2507 2353057 [
[
i MERA 1055 H
[
0oy e et DL | 1700 g | 1057 fH]

Iepe s DR EE | 8000xg ~10000xg | 547fH]

ABHAR VAR
[
HE ik~ 757

AEEF D PR EER D7 1 — —h

BE RBROBEHRHEER DO a~ T 52 RITRT,

050

0:40+

0.30+

Al

020+

010+

0.00 J L
200 400 600 800 1000 1200 1400 1600 1800 -20.00
Al

ZEM FEfH IREEIEHERK (50 pg/mL) ® HPLC 7R~ k7 F A

v—24 (1) K2

HPLC DO E A4
715725 Scherzo SS-C18 (W% 4.6 mm, £ 250 mm, KifE 3 um)
ZOMD X (4.2) a) HPLC HIE SAFOBIRDOEFY
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8.7 AHS-FRILEY
8.7.a EERAIOTNT 72T LEES A
(1) W=
HEAE K OB TR R EE AR 38 55, ZORRERIED /35T Type D THY, £ D513 8.7.a-2021 X% PFC.a-

1&7%,

THIRIEEH R D F S ->FL AW (VT VA at 20 ZoVRE (LT, TPFOS &) DL 7 141
A5 F (LLT, TPFOA &) ZElE T CA% 7 — /Ui L, 2 O 7)—2 7 v 7 I — Ry V% WV CFf
Rtk EHEIR s a~ T 20T WE BT (LC-MS/MS) &2 W THIEL . o4kt o> PFOS KT
PFOA %3R8 %, 7235, ZORBRIEOVERRIIEE 14 17T,

% 1. PFOS KX PFOA O#EERIEX 1-1 LUK 12 LBV THD,

\/ \/ \/ \/ S04
/

/\/\/\/\

AN A A NAN

F F F F F F F F
1-1  PFOS D

I

R F R F R F
NSNS
AN NP e N

NN AANVAN

1-2  PFOA D#ESER

\OH

(2) HEE FEROKIL, KIZLD,

a) K: JISKO0557 IZHIET D A4 DK,

b) FHr=FJJL: LC-MS H TR HE DK,

¢) A/—IV: FREAEFE-PCB B (B 300 LA L) SULFSFO B O,

d) FUEZTFK: JISK 085 IZHLET D 28 % (H &) DFpa3E XX FED M E OB D,

e) FER: JISK 8264 ITHIET D 98 % (E /) LL EORHfl IR ED B DR,

f) BEBR7E=VLBE(A mol/L): SRR 0~ 77 HXULFRSED SE ORI,

o) EF7UE=YLBK(10 mmol/L)V: FHEET L E = ¥ (1 mol/L) 10 mL (27K 12T 1000 mL
&5,

h) PFOS #Z#[Ri&: PFOS[CsHF7SO:] DI K VKRN S A DR R @)

i) PFOA 1Z#[Ri&: PFOA[CsHF 5021 DY E J DRSSO 721 @)

j) PFOS #Z#%& (1 pg/mL) V: PFOS HEHEJFR D —E Ba A% /— /L TR L, PFOS HE#EHZ (1 png/mL) %
D,

k) PFOA {2#% (1 pg/mL) V: PFOA 1EYEFUHD—E BA AX ) — /L CHAIRL, PFOA FEHER (1 pg/mL)
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IS5,

) BAMEEK (100 ng/mL) V: PFOS FEYEKG (1 ug/mL) } OF PFOA RE¥ER (1 pg/mL) D—E&AIRA L.
A% )= =K (1+1) THARL , IRAIEAERK (100 ng/mL) 23572,

m) SESIEZER(10 ng/mL) "V JEAEEHERE (100 ng/mL) D —E B &2 A% ) —/L— K (1+1) THRL, RS
FEHEN (10 ng/mL) ZFHH9 2,

n) EEE#ERA ngmL)V: BAEUERL (10 ng/mL) O—E &2 AX ) —/L— K (1+1) TARL, IRAHEHE
% (1 ng/mL) ZFH 55,

0) BC {EHIt PFOS WMIBZERK: 3C4-PFOS[CsHF7S03] X% 3Cs -PFOS[CsHF 17803 ] D B K O e
INSHIF SN REEERR @

p) BC 1t PFOA PRBEERE: '3C4-PFOA[CsHF50,] XiE 13Cs-PFOA [CsHF 50, ] D FE K AN
SAHAL LR R @),

q) C 1Z#1k PFOS PAZEHER (1 pg/mL) V: 1C 1ZikAl PFOS WAZEHE[FK D —IE &% A ) — /L THA R
L. PFOS PAZ ik (1 pg/mL) ZFH 852,

r) 3C $Z#1t PFOA NZEER (1 pg/mL) V: BC Z3#k{k PFOA WIEHEFK D —IE &% A ) — /L THA R
L. PFOA WHEHERZ (1 pg/mL) 235525,

s) BCIEMILEARNERER (200 ng/mL) V' BC kAL PFOS WAEHERK (1 pg/mL) K OF 13C £E5#%&AL PFOA
PAZHER (1 pg/mL) D—EBZIRA L, AZ/— /L THIRL ., BC R LIR A NEEYERK (200 ng/mL) %3
T5,

t) BCIEBILEANIEER (20 ng/mL) V' BC (LIRS PAEHER (200 ng/mL) O —E E& AX ) — /L —
K (1+1) TARL, BC R bIR A AR MR (20 ng/mL) Z 784 2,

w BREHRESEAERK (0.1 ng/mL~50 ng/mL)V: JEAEAENL (100 ng/mL) D 1 mL~5 mL 22 &7
A3 20 mL IZBEFERIIZED | 13C EERRALIR A PWEEHERR (20 ng/mL) | mL ZEALEAUINZ ., R ETH /—1
— K (+1) 2% %,

IR HEYERR (10 ng/mL) @ 1 mL~5 mL 242877 A2 20 mL (2B FERIIZED | BC LR LIRS PR HETR
(20 ng/mL) I mL Zz, EE#rE X/ —L—K(1+1) 22N NINZ5,

IRAGIEYERR (1 ng/mL) @ 1 mL~5 mL 28287722 20 mL (ZBFERIICED | BC LR IR A PN HERR
(20 ng/mL) 1 mL ZZNEHIMNA AEFRETH /—/L—K(1+1) ZINZ 5,

v) SSEMFEMA BC ZEBEANEERK (20 ng/mL) V: 13C LR A P HERR (200 ng/mL) D —
TE A AS ) — VTR, S Hral BRI BC ik bR & AR ERR (20 ng/mL) Z #8495,

FEQ) RREITHY BENIS U B AR D,
(2) FEHEREEN RS TV,

&% 2. PFOS IEHEUE, PFOA FEHEJIE, 13C 1kt PFOS PARYERE ) OF BC #Eak{L PFOA PUARHE
JFIFIE S A Z TR Db D& HVW D,

&% 3. PFOS IEHEEK, PFOA FEHEIE, 13C 1Eakil PFOS PARYERE ) Y BC #Eak{L PFOA PIARYE
Jii&1X Wellinton Laboratories, Cambrige Isotope Laboratories, & =7 A /L AFIEHIFE N — LA
TUAIVHRGESNTND,

E%E 4. WiET - E=U AR (1 mol/L) D EHRIE 7 v~ 777 X E L7 AV AT & OB st
FIXOWEESNTND,
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(3) BERUEE HBERKOEEIX, ROEEBVETD,
a) EEREIOTNSTEESWE: 1S K 0136 ([CHETDEEIEIA n~ s 574205 NE 'Ot
TROEMHZRG =T HD,
1) mE&KHIOTNTS7:
O BTl HTIFEREE 30 °C~45 °C THEITTEDL O,
@ HT7L: N2 mm~3 mm, £ 50 mm~150 mm, $7£E 1.6 pm~3.0 um O AT L A D T17 LE
\CA I BTN IERACERE S LTV N EFTTALIELD, BRSO EHEEEDL D,
2) BESWE:
O AAAkE: =L IhaAT L — A4 AL (ESD) %
@ AF BT B OS R
b) BERBLESR: BEEEMHREANLIENTED,
¢) ¥=iR—JLF
d) FDOBEE: 700X g~2000X g T LA BEFTBE LD,
e) EEGEIDSEER: 8000X g~10000X g T /LBl HEAL D,
) REBREIXH—: ALy A3I%H—
g) BREAAUIZWR)T—D—M)vPhI L FEAA LIRS LI2RY ~—500 mg Z 544 6 mL
IZFETCALTEDLD
h) TS77AbH—RUh—MIYCHSL: 7577 —R 400 mg R FETASHIZHD
i) RCARDERE 50 mL: RU7 oL 8lo 50 mL O3l [ RBRE T O B COMEEIT25h
Dy
i) RCAFBRE S0 mL: RU7o’L 8o 50 mL O3l ARERE T 50 mL 12 BHEOHLED
k) RLOREE 15mL: RV oL o 15 mL Ol RS
) BREFERRE: 7mL~10mL OREBRE T 0.5 mL KONl mL IZHEOHLHD
m) BERRUSEHBERR/NATIV: R)7oe’L 8o 0.3 mL~1 mL ORL 037V

{B#& 5. 77 2L0% InertSustain C18 ZEDL R CH RS TV,

E 6. A AL R~ —H— v BT AT InertSep MA-2 500 mg/6 mL, Oasis WAX 6 cc (500
mg) DL THIIRSH D,

BE7. 77774 —RrH—N) P HT AT InertSep Slim GC 400 mg ZZEDOA4F CTHIRSIL TS,

& 8. 50 mL DIEHE (ASTM Standard E1272 75 % A (+ 0.25 mL) ) 24 55k % 1. DigiTUBEs %MD
AFRTHIRSILTND, 7eds, WIEMEIRZ N2 TWAT2, (4.0) ) OEAECTITA IR Z IEMEZ 50 mL &5
VBT,

{BE&9. )~DDRE BEE YN NAY— LRy R PE RN Sy hOF 7 1%, JISK 8891 12K
TET DAL ) — )V THH L, A ) — VAR E D,

% 10. i)~k &KV m) OFZIR) =F L BREGIAR) 7 re L AR T EE W 155 E <720 1Y
SoAb=F L UBIIRED Ry ATEA LA,

(4) HEREEME
(4.1) #H HHIZ KOEBVIT,
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a) HTECER2.00 g 2130 ED, AU MmO EAE 50 mL 2 AD,

b) S ATECEHRINA BC AR LIRS PR HERR (20 ng/mL) 1 mL /1% %,

¢) A¥/—/L 15mL K OERE 0.1 mL A NNZ ., 88 ST Aae 2 VT 20 4 T S AL PR -5,

d) =078 1700 X g TR S 4yl Doy BiEL @) . BB A AL O BRE S0 mL (IcB @,

e) ¢ ~d) DEfEE 2 [ FEEL T LBRKEGHED,

f) 50mL O HEETAY ) —NENZ, fiHiRE T2,

g) ZZiBRE L CHIlDL M DL & VT b) ~f) O EE N L, 225080 fh iz iR il 45,

E(3) [FHERAR 16.5 em K ONEIEREL 3000 rpm Tzl /7 1700 X g FRE L7e D,
(4) THhYT—1arTBT,

&% 11. ABIE 500 pm D55V &l 95 ETHFL THHT R TR,

(4.2) DV)=2F79FY JU—2T oA iE IROEBVIT,

a) FIEAT LRI~ — T — P HTLE T T BT KO — 2% )—/L (14100) K 5 mL, A% /—/L
5 mL K OAY ) — b —7K (141) 9 5 mL CIEKR PS5,

b) 577 A N =R T — PTG LE T AY ) —/VK) 5 mL THEET 57,

¢ @D OHHIK SmL A7 U NRERE 15mL I2&D, /K 5mL 2% TIRVIEYE, 59214 2R~ —
T1—=N) AT WAL RE AT CAFID ESET 2 THRHSES,

d) RUARERE 15 mL ZA%/—/L—/K(1+1) ) 5 mL TUFL, Yl RICAT LIARL, AT
AAIND EIZET HETRESE S,

e) AX/—/L#)5mL % 2 BEIINZ . NEKEKE 23 FE CAFI O Fislc#E T2 E TS ¥ 5,

f) b) CHNFLIZT T 77 AN =R T — NP BT DEGEAT Y R~ — 1 — NP 7 LD T2
VT2,

g) TrE=T KO =% /)—1(1+100)2 mL ZHZ ., & E ST CTAAID ESHIET HETHRESES,

h) AREAERBREEZI—N o HTIAD FICEE, ToE=T KO — 2% )—)L (1+100)4 mL 25—k v
H7 BZINZ T PFOS, PFOA M M NHD NARHEY) E A A S/ 5,

i) BRI AZEEHIRIFZL0NIREAT, 0.5 mL @ B BEE TR 5,

i) DEOKOEMZ, BEBEIN T —CIRVIEES 10,

k) B2 1 mL @ HEECKEZMZ, REBREIFV—CTIRVEY, e OWEAE 1.5 mL IZAND,

D %07 8000 X g~10000 X g THI 5 43 iz DL 1V | R iz sl AR &35,

m) ¢ OEAED (4.1) 1) OFI A (4.1) g) DZERBR A IRIZZE 2 T a) ~1) OEEEZIEML | 223 BRIA IR
w2,

EG) o) KON ) OFEREIZM BN IG U CRIEEE 2 VD0, SUTIET S,
(6) TUE=TIREE 28 % (H &) DT L E=T KEHNDZLE,
(7) V== HNNTRAY ) —NE T T T 7 AN —R Y I1—RN) TN AND,
(8) 7 T7T77 AN =R T—RN T AT EDOVF—N—Z RN G5FEAT L BN~ — T —R )T
T LICE R D,
(9) 0.4 mL F2,
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(10) ATz T,
(11) [F#EY4E 7.2 em~8.9 cm K& ONAIHEEL 10000 rpm Tzt Lx 7] 8100 X g~10000 X g FEEL72 D,

(4.3) BIE WEIL, JISK0136 XKD LB V1T, BARMZRAERIEIL, HIEITHE R T2 m sk ik s
n~ NI E BT OBEITIEIC LD,
a) BMBRBAIOTNISTBESMHOAREN mHikikra~ s 7 G &Nt OBE S0 — 6
ZLLTIOR T, ZhaSs B IZL CGRIET D,
1) =mEZREHEIOINTST:
O HTL: FIETINIEALFRE S LI U7 VT A (R 2 mm~3 mm, F& 50 mm~150 mm,
it 1.6 um~3.0 um)
@ ¥iH: 0.2 mL/min~0.5 mL/min
@ WL A BT E=U AR (10 mmol/L)  B: 7ER=RL
@ 77vx bk Omin (40 %B) —1.5min (40 %B) —10min (100 %B) —12min (100 %B)—12.1 min
(40 %B)
® HT7LMEEME: 40 °C
® FEAE: SpL
2) HESHE:
O AFAbIE: =L rhax 7L —AF A (ESD v
@ ®=—F: xATT47
@ T=H—AFr: £1DERY

#1 WERGYE K OCONEEREME D=2 — A4
BHEE ML (m/z)

FVIh—Y—AFr TaF I F TaX I A

{b&Mm4 (E&H) (e H)
PFOS 499 80 99

C4-PFOS 503 80 99

B Cs-PFOS 507 80 99
PFOA 413 169 369

"C4-PFOA 417 169 372

" C4-PFOA 421 172 376

{#% 12. PFOS }% () PFOA DOIRFFREFIZFE Y 3 DAL E I B K O\l ik o~ 7 o7 &4 it i
KORHM DO — 2 BFAT DAL EEER ORI 7 REICHE T 2O EA D ORIZT 11
AF35 2 (NEE 2 mm~4.6 mm, £& 10 mm~50 mm D AT L 2D I T LEITF 7 2T 2V Ed A i
AU BTNV SOLERETRTE R 2 FE CALTZL D) A LU TR O — 2% Bk D PFOS Y
PFOA DB —ZnborEEd 25280 BIEIZHE L2 WEIRHL T DI LM EEL, T AL A DT AT,
Delay Column for PFAS DA FR TSI TNVD,
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b) BREBROIEM
1) FRERHREAERER S uL iRk a~ s o7 407 NE & HTFHIEAL, PFOS, PFOA, 3C
AL PFOS J O BC HE5AL PFOA OTE BHA A (mlz) B OWegB A A (m/z) D7~ 7T MGtk
L. FNEoOE—JHkbERD D,
2) PFOS M UNPFOA DFE & AT (m/z) DY —Z1HifRE BC 15kl PFOS & U 3C £kl PFOA D E &
FAAY (m/z) DY —2 HBEO e EF HT 5,
3) PFOS. PFOA, "3C fFi#%{k PFOS K& Uf BC %At PFOA D E R AA L (m/z) LRERHAAF > (m/z) DY
— WD AR5,
4) HlpEft HEGEEER D PFOS KUY PFOA L 2) TROI-E —V HFE L O @R A AER T 2.
¢ HABDAIE
1) (4.2)) ORENATRE 5 uL % b) 1) ~3) LIAERICHERIET 212,
2) FREROOFEHAEH D PFOS & U PFOA JREEZ KR | Tl PFOS KUY PFOA R4 H
SRR
d) ZEHBRBFBEORE
1) (4.2)m) DZERBRIEHZ 5 uL Z b) 1) ~3) LEREICHERIET 213,
2) MREMDOLEERIAIE T D PFOS KON PFOA JREEZ KD | i FE&iPH O TR (0.5 ng/mL) & K=
HZ LR Do

FEQ2) RENAEOE &M AT (m/lz) LB M AF L (m/z) DY — 7R RO — 7 I
XL T30 WIEEDOFIPHN ThHHILZ MRS T D, 7033, B — 7 I ILITREIC I > TRARDZEND
Do

&% 13. d)2) TRDO-ZEABRIAT H O PFOS J O PFOA JR S, Wi FERiPH O FIRLL_ LD A1,
JEIRI 2 G~ E VS BRIV ETT T B ZARIR L T2 | 22 BRI IR O A L E T > T, 7
RERAAT),

&% 14. =MD, FAIGIRIEEL, T3EVGIEREL X OVG IR R EEAE RIS 1 861714 F W CERINEIGR
Bz SEh L 7= 45 3L, 200 pg/kg. 20 ng/kg KON 2 uglkg ORI~V TOD PFOS O EILRIZZNZE N
96.5 %~101.1 %, 93.8 %~96.5 %} 1} 83.3 %~102.1 % THY, PFOA D VR ERIFZZIZH 100.4 %
~107.3 %, 92.3 %~96.0 %% 1} 99.7 %~102.7 % TdH->7=, ,

K EERHAM D728 . LIRIGVEAREE S QNG IR T BRI R A - C H 22 2 T A FER O FBR AR IZ DV
Tl E BT 2 O THRTL PR E X TR EZ B LR R E R 2 1R T,
728, ZORERED PFOS & O PFOA O E & FIRIT 0.5 ng/kg 2 LHEES L,
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K2 ASHSFILEWMD A 222 TORATRER LA DTG R

A s AR ﬁt&jﬁg” sc) RSD." SI(T)S) RSD I(T)6)
feiire P A" (gke) (ke () (ugky) (%)
PFOS G IR TR 5 66.8 2.0 3.0 2.2 3.3
UIRIG IR 5 4.46 0.16 3.6 0.21 4.6
PFOA 1GIEFE AT} 5 140 2 1.4 4 2.6
LIRIG IR AER} 5 2.08 0.13 6.3 0.19 9.1
1) 28T A S HE L 7= 35k B 3% 4) O THERIE U R 2=
2) E¥ME GRER A B(T) X DT % (2)) 5) AR
3) PHTAE (R 2= 6) R o A 4 ff 7

(5) BRSOREAVORABRETIO——F HRIEBT AR S SFELEWORBIED T — —hEkIZ
Ny

[ o#ratkr2.00g | AL msm v (PPEL (A) 50 mL

— SSHTRRBHRIN OB kIR A N NG (RS LPFOS & Y O 3k AL
PFOA, %20 ng/mL) 1 mL

— A% J)—)L15 mL

— EW(0.1 mL)

| ®Epnm | wE AR 2045
|

| moovlE | 1700% g, 5531

|
| BLAR (EBZR) | 2%, Al naieg (PP (B) 50 mL

(LEAH#)

(758%) < PRI 2[R >

— A¥ /)—/15 mL
— X (0.1 mL)

| A | B, 205

| w04y e | U OO (A) |, 1700x g, 543

(W) (720 i)

(EEARR) #5bEs
— U OREE (B)50 mLO B EEVETAZ ) — )L

| T |
[2-1  P5IRIEENR O 5o L AWk BT o— —k (1)
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| %$W |
[ »mGmn) |
— 7K 5mL

| BA |
]

I =0T

H—R) P HT IESE

kR TE (2021)

Z#, AL N RERE (PPRY (C) 15 mL

BfEA A LR HARY < — T — ) o T A
(TOTUE=TK(28 % (BEFE)) — A% /—/1 (1+100) 5
mL, A% /—/)L £)5 mL, /K5 mLOJNEIZ )

— A )= —7K (1+1) 5 mL TRl O RS (C) A 1Ek
— A¥ )— L5 mL UG

TI7 7 AN =R T —R) T B (FHAZ ) —)b )5 mLTHE
) BB A A AR AR~ — B — R o T AD FIERE)

— TUE=T K28 % (EEGER)) —A¥ /) —/1[1+100) 2 mL[#5T3]
— TUoE=TIK028 % (EESR

)) — A% 7 —/L[1+100) 4 mLI¥EH

F A 23508 (D) ]
| Tk | EHEHAEERHITREAHT 0.5 mLo HIEET
— /D& (0.4 mLFLE) DK
| ey | REEey—
— K 1mLOBEKET
BE | B y—

|

| s Dy Bl |
]

| SEHAR |
]

| |

e

e LIS (B) 1.5 mL, 8000xg ~10000xg, 5478
B RIR

BRI O~ T 2T NE BT

B42-2  {HIRNEE T OS> LG WRBRIET v — — (O =0 7y T EE R OV E #AE)
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BE REHHIRESEER N ORENAROE R 7 0 7 A ORREUSHE N7 0~ 8T L2k

NG
Q 498.80>80.00 (-) 2.65e4  Q498.80>80.00 (-) 3.66e4
RT=7.823 RT=7.812
4 \
2.594_- 34594—:
. 3.0e4
2.0e4 ]
2.5e4
1.0e4 - 1-5e4 5
i 1.0e4 7
5.0e3 §
] 5.0e3 /\/»\J
0.0€0 - 0.0€0 -
G T B B B B Y B B L L B B B I L B B U
60 65 70 75 80 85 90 95 60 65 70 75 80 85 90 95
FEAERR (PFOS £LC 20 ng/mL) PUBHAIR (J5 R 3 BE R L)
%X 1 PFOS O MRM Z/u~h/J A
Q413.00>169.00 (-) 2.35e5 Q413.00>169.00 (-) 3.10e5
RT=5.560 RT=5.572
vy . A
3.0e5
2.0e5 - N
- 2.5€5
1.5e5 1 2.0e5
] 1.5e5
1.0e5 - :
1.0e5
5.0e4 -
; 5.0e4
0.0€0 - 0.0e0 - /\
L B B By B B L R L B B B B L L B
35 40 45 50 55 60 65 7.0 35 40 45 50 55 60 65 70
FE#ER (PFOA &L C 20 ng/mL) RN TR (5 TR 36 B AR L)

%% 2 PFOA ® MRM Zu~h7F A

LC-MS/MS Dl iE 51
SyBEFI 77 2 InertSustain C18 (N 2.1 mm, X 150 mm, Ff% 3 pm)
F 4L A 772 Delay column for PFAS (PN£% 3 mm, & 30 mm)
W& 0.2 mL/min
Tu—7@EE: -1kV
DL {&£: 200 °C
b—h7 By ZiRE: 300 °C

703



kR TE (2021)

A B —T = —AREE: 300 °C

RS TAY 7 T A E: 3 L/min

RIAA 27 H A& 5 L/min

t—7 7 A& 15 L/min

Z DD 413 (4.3) a) LC-MS/MS DHITESREOHIR KL NS ELRDERY

ZELR  EECEOE &N DONTA—H—
EEEM (m/z) alday
T —— AT/ TRILF—
A (A (eV)
PFOS I E 498.8 80.0 54.0
fifeRd 498.8 98.9 44.0
"C4-PFOS I 502.8 80.0 52.0
fieRe 502.8 98.9 45.0
Cy-PFOS i 506.8 80.0 54.0
fifess A 506.8 99.0 46.0
PFOA I E 412.8 169.0 18.0
fieRe 412.8 369.0 10.0
" C4-PFOA e 416.8 162.0 18.0
fifeRd 416.8 372.0 9.0
" Cs-PFOA 2 F 421.1 172.0 19.0
file78 H 421.1 376.0 9.0
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