%3

76

% W5 ST i
WEOWIKR I a~ 75 7% 0 F KVEBSHTEHC LA —FK Ok
IPSE Sl 777 Rh% B, 777 %20 B, 777 FF2 2 Gy

TI7T7 b R Gy ATV~ AF, BETTL /0, T2 b®Rv v, T4F
=R )=, =L ) — )b X F T =F— ), TV )X BT T T
— N, BT T =, BT TT ) - BT TV — VKDY BT T —

(16 f%57)

(2) AP R

Sy Bk
A HEOHN

1) & ONE e R R 777 X B [CiHRO6s) . 777 ¥ 2 B,

(Ci7H1406) « 77T FF 22 Gy [CyHRO7) . 777 h&F v Gy (C7HO04) |
ATV T AT [CisHiOg) MOEBT 7 L/ [CisHnOs) % 1 mg, a-E
777 )= [CisHxOs) | B-BT7 77 /7 —/b [CisHyOs) . BT 77 7~

(CisH240s) . a-BT7 7 L/ —/b [CisHOs) . B-ET 7 L/ —/L [CisHuOs)
T-2 FF T [CuH300) KONFA Y T =4 —) [CioH0s) % 5 mg W T A
=1L =) [CisHnO06) . =31/ — /b [Ci5H07) KON T7H L X

(C17H208) 4 10 mg % 0.01 mg DHTE TEY . T OEMEEFLFE L, T Eh 50
mL ODBERET T A AN, T M=) LEZMXTHENT, RIZHEEET
TAADEMRETT® b= MU A EZMZTENOEOEBERIKEZHLTS (2
BOW ImLiZ, 777 X2 B, 777 hF%¥ 2 Boy 777 F¥ v G,
T77hF%T2 G ATV M AFURPRET 7L 2L T20ug %, a-
BT 7T =N, BETTT =N, BTTT ), a-BT TV = BT
TV /)=, T2 XV R AY T=A— &L TI00pg %, 74 F =
L=, =L )= AR T7HL X L LT 20 ug aZNENEHT
Do ) o

2) MOERASEYERR TI7F3 8%y BIEORT 77 ¥ By BEHERES 1

mL, €77V VEEFK 2mL, 777 hFXV U G ROAT 77 hXvr G, 1E
WHIKA3mL, a-B7 77/ —N, p-BT7 77 /=N, BTT77 /2, BT 7
V=K B-BT TV — RIS 4 mL, AT VI~ NV AFo | TF
FL=ANL =V RO T ) X EEEREAS 10mL, T-2 X U RORA Y
5 = — LS A 45 20 mL W ONZ =8 L — L EEYEE R 30 mL % 200 mL O
BRET T AIIZAN, K2mL ZMx TRAL, FIZERECTCTE =RV
EMZ TOOHREAEETIRZHMEST S (Z0W 1ImLiX, 777 FXT U B &
Y777 FFT B LTO0lpug, E771 /70020 7T02pug. 777 hF v
GROT 7 Xy G e LT03pg. BT 55 /=0, B-BT 55—,
7o /0, - BT IV =LA KO BETFTL /) —E LT 04pg AT VT
v hYAF L ELTLpg, TAFI=AL —, Z7HFL X, T2 bFv
ROFRAY TF=F— LT 10 pug WIC="L /) —LE LT 30 ug #&aE7T
Do ) o



HEHICEL T, »OHERAGEERKO —H27k h=rJ/L—K (2144) T
10~200 £5 DM OFEFEICEMICHIRNL, BIZEGHRIKO—H 2z EnFA &
OEEfE (1+4100) THR L CEDLORREAIEERZRET D,

B = 2

T i IHTEEE 50 g &2 0.01 g OHTETEY . TOEEZTEH L, 300 mL O
it =M 7 7 222 AL, 7 =KV /L—JK (21+4) 100 mL Z/Nx. 60
SyTEER VRS T 92 ™2, MR &2 i im OB IS AFL, 650xg T 5 Sy iz
ODBEL., BRI E T D4 2 BRI & T 5,

BT AER BUBHANR 10 mL 2 Z4%6E 0 7 & (D OFERTLELH) F2 i A, A
DOFEHIEK 4 mL 285 T25, 10 mL OEARBREEZ DT LOTICEE, ZOHKO
FEHE 2 mL 2% 5, R 1 mL 2510 10 mL O# iR 12 IEMEIZ AdL,
FEfE (1+100) 1 mL 2 EMEICNA CHRT 5, 20RO —E2 77 2AF > 7 iz
DIEBE (RE 1.5mL) [2& V., 5000xg T 5 4rE 00k L ., EEAREEIRIR
rua~ N7T 78T DMRVEESHTEHI X 2 REICAET 23 EHEIK & T 5,

ik o~ N77 7807 MVEESHFHZEZHE BREHAK A KRS IE 1
A 10 )L 2R 7 a~ N 77 7 % 07 KRV RBSHFHIEA L, BIRSHH
sa~ 7T LEGD,

HIESE fl

(k7 v~ ~7'Z 7¥)

Vel 7 L AT BTN I ) T A (NEE 4.6
mm, £ & 150 mm, Kifg 5 um) 4
A Hife R - 10 mmol/L fffe 7 = ARIK— T B h=F U L

(9+1) (1 min f&¥F) — 19 min — 10 mmol/L HFfEL
TUEZULARK—TE=FU L (1+4) (15
min PRF)

it @ 0.2 mL/min

A7 A KR 40°C

(% 7 KAV BTt ™)

T 5 D EMmAVE & TR

A4 4 v fb ¥z bhaRxRTr—A44 (BESD ik

A4 A4 v JH R 150 °C

FYNNR— g o H A N, (800 L/h, 400 °C)

vy &7V —FE:  EAA40kV, AL A 1.5kV

= — v  H A :N, (10L/h)

. - v & HFE:TROELEBDY

2 ) ¥V g v H A :Ar (04 Pa)

aYVa X — 1 FEROEEBD

T =X — A F v FEROEED

71



* BHWHEOWNESRME

HE 7Y h—H— Iasy v Av a—y ayVgr
O £ 4 R S TR BE  THAF—
(m/z) (m/z) (m/z) (V) (eV)
_ 241 — 58 38
T 77 M¥TUB, + 313
— 285 58 22
_ 243 — 58 40
T 77 hXRTUB, + 315
— 259 58 32
214 — 52 35
77T hFTUG + 329 — 200 52 38
— 243 52 28
217 — 48 35
TT7T7 RRTUG + 331 — 245 48 30
— 257 48 30
‘ 281 — 50 34
ATV IT= b RAFr o+ 325
— 310 50 24
305 — 26 14
T2hF + 484
— 185 26 22
N 305 — 32 12
xF T =F— + 400
— 185 32 20
S = = 2717 — 56 24
o-BT 77— - 321
— 303 56 24
e — 277 — 56 24
€777 /= - 321
— 303 56 24
. 205 — 62 26
vroso v - 319
— 275 62 24
o 160 — 62 28
a-BT7 7L —b — 319
— 275 62 24
o 160 — 62 28
p-ET7T 7L/ — - 319
— 275 62 24
. 175 — 52 24
vrov o - 317
— 131 52 32
. 355 295 — 24 8
THEX=L )= -
295 — 265 26 8
. 371 281 — 24 14
="/ =) -
311 — 281 28 10
. 413 353 — 22 10
THL X -
353 — 263 22 10

Al B BONTBIRIGRH 7 v~ 87T A0 6 ©— 27 mfE % RO THlE#R

ZERL L, ABtHP oA EREEZR T,

H 1 295 2 H5HEEOHMENNTEHO S THE, BESFEORTHAALNGY
BRH LD, REISCTHM2 ICED D & ZAIT LY ZUMEHRT D
&,

2 pHTEER A A RN L CIR VIBE D 2 A TERWEAT, i
VIO B % 150 mL &5,

3  MultiSep 226 AflaZon+ (Romer Labs ) XX Z i ERIZED LD

4 ZORBAX XDB-C18 (Agilent Technologies %) i Z L & R D H D

5 Quattro micro API Mass Analyzer (Waters ) (2 X 2 514431



(BE) DHEN)T—va v

CEINE R R USSR B PR O FIR (3R =S X % iERE)

) a®B87797 /=N, B-EBTT7T7 =N, BTTFT7 /0, a-BT TV — V%
RB-ETrZ71L /) —v

R o ‘, VRN R . WRINEI R O UK © & TR M TR
RISy 4 RO (mg/kg) ML (%) RSD, (%)  (mgkg) (mgkg)
a-BT T — RS R 0.008 3 109 7.8 0.004 0.002
0.100 3 104 0.4
Tk i A ek 0.004 3 112 2.4
0.008 3 99.9 4.6
0.100 3 96.7 0.6
L5852 L 0.004 3 117 7.4
0.008 3 120 1.9
0.100 3 111 0.4
KE T 0.008 3 117 33
0.100 3 113 0.3
B-BT 55—  EAEA R 0.008 3 103 11 0.004 0.002
0.100 3 104 22
o S A 0.004 3 113 7.8
0.008 3 99.9 8.3
0.100 3 93.5 3.6
L5852 L 0.004 3 110 3.3
0.008 3 107 5.6
0.100 3 106 1.9
KEMNHT 0.008 3 108 9.6
0.100 3 115 3.1
€rso v 5 A LA fi 0.008 3 116 7.4 0.004 0.002
0.100 3 106 0.3
& F B A 0.004 3 106 19
0.008 3 99.6 9.1
0.100 3 108 1.0
LoabAZL 0.004 3 113 11
0.008 3 119 11
0.100 3 110 2.1
KRBT 0.008 3 102 0.6
0.100 3 106 3.2
a-BT TV /=) BARARE 0.008 3 111 5.9 0.008 0.003
0.100 3 109 1.5
JR R LA fi 0.008 3 97.9 14
0.100 3 102 3.5
EHHLAZL 0.008 3 119 0.4
0.100 3 115 3.3
KEM A9 0.008 3 102 13
0.100 3 117 1.5
B-BT IV —  gEHEA R 0.008 3 106 5.2 0.008 0.003
0.100 3 105 0.9
Tk B A Ak 0.008 3 102 13
0.100 3 91.3 1.6
L5852 L 0.008 3 98.8 14
0.100 3 106 3.1
KEMNT 0.008 3 105 9.8
0.100 3 114 22
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2) TOMONVTE

] N , W E . WNELEE Mo UK B & & TR Bt IR
AR 29 R ORR (mg/kg) i L (%) RSD, (%)  (mgkg) (mgkg)
777 XV UB, A4 RS R 0.001 3 96.2 7.8 0.001  0.0003
0.002 3 96.7 7.0
0.004 3 99.5 5.0
L5852 L 0.001 3 102 6.2
0.002 3 106 3.2
0.004 3 98.6 3.0
777 h¥TUB,  AELAEE 0.001 3 94.2 6.8 0.001 0.0003
0.002 3 96.9 7.5
0.004 3 101 3.9
EHrHAHZL 0.001 3 106 49
0.002 3 101 6.4
0.004 3 104 5.8
777 bRV UG 4 AEA EE 0.003 3 93.4 4.8 0.001 0.0003
0.006 3 100 7.3
0.012 3 97.9 5.1
L5852 L 0.003 3 98.7 49
0.006 3 103 3.5
0.012 3 101 3.5
77T hXTUG, B R 0.003 3 97.4 9.1 0.001 0.0003
0.006 3 100 73
0.012 3 101 3.6
L5 L 0.003 3 102 2.4
0.006 3 100 2.6
0.012 3 103 5.8
2T Y Jv kv AF v A A R 0.01 3 101 6.2 0.001  0.0003
0.02 3 99.6 49
0.04 3 101 5.5
oA L 0.01 3 97.5 8.5
0.02 3 102 15
0.04 3 109 9.3
TroL v A R & fiRl R 0.002 3 106 9.8 0.001  0.0003
0.004 3 107 8.8
0.008 3 109 47
L5 L 0.002 3 99.8 10
0.004 3 102 14
0.008 3 102 2.9
T2k % 2F B A f 0.1 3 108 11 0.008 0.002
0.2 3 100 7.0
0.4 3 106 5.1
oA L 0.1 3 103 7.1
0.2 3 103 8.6
0.4 3 103 5.3
XAV T =F— AR 0.1 3 91.1 7.2 0.008 0.002
0.2 3 9.6 12
0.4 3 91.4 12
L5852 L 0.1 3 102 5.9
0.2 3 109 5.0
0.4 3 110 13
Fhx =L ) — A4 RS R 0.1 3 104 3.9 0.04 0.01
0.2 3 96.4 9.9
0.4 3 99.8 5.7
EHrHAHZL 0.1 3 106 47
0.2 3 104 7.7
0.4 3 106 3.4
=L )= A= F & R 0.3 3 92.0 11 0.06 0.02
0.6 3 91.8 13
1.2 3 102 6.1
L5852 L 0.3 3 107 5.5
0.6 3 99.6 11
1.2 3 103 7.0
THEL ) X 4 e A i ) 0.1 3 107 6.5 0.08 0.02
0.2 3 105 6.8
0.4 3 110 12
352 L 0.1 3 102 8.3
0.2 3 97.9 4.1
0.4 3 106 6.2




- S fm) RER

) a-B7 77—V, B-EBTTZ7T7 /=N, BT/, a-BT7 7V /) — K
WB-ET 7L/ —

o Sk} 00 T ﬁ%gﬁ ﬁﬂgﬁ WINTREE  mmws o0 ENMSE URE 5 BURY HorRat
B B (mg/kg) G mee) ) RSD; (%)  RSDr (%)
a—BT 77— HARAEE 10 1 0.015 93.5 1.1 16 0.73
oA L 10 1 0.05 100 2.0 17 0.77
B-ET T T ) — HWAEAGEE 10 1 0.015 88.6 32 18 0.81
Lo9bAIL 11 0 0.05 90.7 4.3 23 1.0
€ roo v B & kL 11 0 0.015 111 2.8 11 0.49
LH9HAIL 9 2 0.05 109 1.3 8.1 0.37
a-BT7 7L/ —v BARAEE 9 2 0.015 94.3 2.2 18 0.82
Lo9HAZL 11 0 0.05 95.7 4.2 18 0.80
B-ET TV —/ BHEAE 11 0 0.015 93.1 7.2 25 1.1
LH AL 10 1 0.05 92.3 3.5 21 0.95
2) ZOfDNVTE
o Sk o A ﬁ%iﬁ ﬁ%ﬂjﬁ TMPLEE e 00 P8GR LR =0 P BURS HorRat
RER BREH (mgkg)  wewm oiw) RSD; (%) RSDy (%)
777 ¥ UB MG EE 6 0 0.004 89.7 12 36 1.7
LHBAIL 6 0 0.004 97.1 6.0 23 1.1
T 7T ¥V UB, AHEA R 5 1 0.004 99.1 35 35 1.6
LO9HATL 6 0 0.004 100 7.9 26 1.2
777 ¥ UG HHELA R 5 1 0.012 82.0 5.1 47 2.1
oA L 6 0 0.012 86.3 6.3 41 1.9
77T XV UG AHELAEE 6 0 0.012 85.3 17 37 1.7
Lo9bAIL 6 0 0.012 93.8 5.7 28 1.3
AFY I hvAFy MRS EE 5 1 0.04 114 7.0 17 0.79
LH9HATL 6 0 0.04 113 7.0 12 0.53
Brovr /v A B & R 6 0 0.008+H #A75%  (0.0279) 19 36 1.6
Lo9HATL 6 0 0.008+H 5% (0.0162) 13 15 0.66
T2hF¥ T A= F L & ket 5 1 0.4 107 3.6 18 0.97
oA L 6 0 0.4 109 2.6 14 0.75
XA Y T =F— v FREAEE 6 0 0.4 83.3 18 30 1.6
LHbvATL 5 1 0.4 110 1.4 13 0.71
FAFV=AL =L A HEE R 6 0 0.4 110 5.2 18 0.96
EabAHTL 6 0 04+HEEY  (0.444) 4.5 5.6 0.31
=L /)—) A B A R 6 0 1.2 61.7 28 28 1.7
LobATL 5 1 1.2 83.6 9.9 15 0.96
¥ X A= i Bl £ s 4 2 0.4 106 5.8 5.8 0.32
Lo9bAIL 5 1 0.4 104 6.2 11 0.62
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(%) Zu~< 7T LM

BETI3.~ 1
ax 0m =5
Za A=l ‘ ".‘_‘-.‘_‘ E-L3 }:‘f“ J a-FF32.—1
; A T ErERL S
FAFZ LA N n
1] L —)
oLl ==l BT T Y
w5 Hm “wmng 0 moo | M00 | 2600 AEFS LA e
1813 an 'r'“-' 1 a-FF2 LAl
Sk | | FASEDUG, 1 | fl
Z - [ |
. L=l I ) | i TR L 1 —
rl |1 o0 ed | mbo a0
_.-'JI | . 4 P ,3,;;' ;»_-.JJ-—‘ et 5
we 0 1S ;g zroo 24.00 2600 i T-2h-F=070
1817 ?ﬁjm # ||
?ﬁbf?ﬂ<=a| TSR 0 .
the} | D600 000 00 3200
* | ] G |
ﬁ |.g_,| || ) By __
LI Al il Il | EF33.7
mm 15 00 20.00 000 200 00 2600 # 4 |'|
i :]irg " |
= e B, _ %00 200 300 200
FAS= A TISEEYY ’
E a5 B _
# || # E _||I e P
. : R o L ¥ |
om0 15 20 o0 TR0 00 26,00 . 4!
2039 . T w0 e W00 Rm
(s FII-FwuwB, | 118
1 — . . i
#4 15-FEF I — & AFVT A F |
FAFVZSLS - T [ I |
i i _ i _I.l!u-'-_-_e 6 - - L - Ture ) S L e
100D 1500 oo 2000 00 24.00 26 .00 26 .00 28 .00 2000 200
1FRE

BEREOIOT LTS A
(=BT 77 /=N, BT F7F7 /=N, BT Z7T7 /0 aBT TV /) —/, B
BT IV )= 3T EFATAXF =R )= L KR 15-T 8 F AT A F =
L=t LT 05ng, 777 bFT 2 B, By, GEEARGIFIZAT Y 7<= |
VAFUELTHK Ing, BT TIL LT 24ng, T2 FXV U KRORA YT
==L LTH 10 ng, 7AF ="V /) =L EORT7HFL ) -X ELTHKS50n
g, =N/ —/L & LT 100 ng {EAN)

2 RN arskryRmrNEORKEK I a~ N7 78T MVEEGHITFHZ L 5 —F 0T

%

(1) OWEba® HT2 FFv v, T2 hFv v, PTERF VAL —)L|
XAV T =F— ), 3T EFATFTEFL =NV ) =, 15-TEFALTFTFF L =N
V)=, TNV )= TEXF=AL ) — L3 T vay R =
=N RKROT7HFL 2 X (10 [%5))

(2)  7E FH i P fi B

(3) ik

A HEOCHH
) ~VarkerZ0n0E (9 ) BAEMERK HT-2 FF% 2 [CnH:0s) .



T-2 b2 [CuHu00) . T FF AT —)L [CioHu07) . XAV T
== [CioHO0s) \ 3-TEF LT AF L =1L/ —)b (CyH»nO7) |, 15-7F&
FNTFF ="V =/ [CHHn07) . TAF =1 ) —/b [CisHx06) .
=L/ —)b [(CisHx07) KOV7H L 7 -X [C17H200s) 4 0.2 mg % 0.01 mg D
HiECTRY, ToKEEsLsHL, BALY. 7 h=FU L2 mL % EMEICINZ
THMNL, N a7t ZrNERAERETKREZHNT S (208K 1 mL X, &
DOEELTENENOImg Z2EHT 5, ) o

2) TAFT=AL ) =3T3y REERK FhF =L ) — L3-S
Loy REERERR (50 pg/mL) 2 A REAEEE &35,

3) NOFRIRAEER  SEERRO—EERA L, 7' b= UL TIERICA
WL, I mL FUCTFAFo =L ) —L3- 73 RELT 05 pug. EOMDOE
M) artrRmh0EE LTENEN | ug 258 T 200N HREELERIEZ H
WD,

EAIZER LT, BEHERIE 400 uL ZIEfEICE D, BRI AL %> THE L72E,
TEF=FUA—K (149) TEMIZHRL, ImLHICTFF =1 /) —/L-3-
JNvay RELT 0.5~20ng, TOMOK RN a7 R200EE LTENENR
1~40 ng &% & AT 2B A OO FRIR AR 2 T 5,

B & =3

h H TR 50 g &2 0.01 g ODHTETERY . TOEMEETEH L, 500 mL O
it =7 7 2AalZ AL, 7 h=1FVUL—JK (17+3) 200 mL =N x., 60
SRRV IBE T %, 500 mL O —h—%7 7 F =K} FIC@E S, fhi
AxEAHH (5 B) TRl AT 5, AR EDOESEZTE R=FYL—JK (17+3)
200 mL THRO =477 ZA2|ZB L, 60 MRV IEE T4 2, fitikz ko
AETHFIABL, RO=AT7F7AaxMEIZIBEXRTE =1 L—0K
(17+3) 50 mL T¥HE L., FERICKSIAET 5, A#kEz 7 = KU L—K
(17+3) 30 mL T 500 mL O#EALEET 7 A2 |cBEd, FICEET T A aDER
FTTER=RU V=K (1743) ZINZ. O T LA 1T 230BHAK &35,

HT LNAER T FREHRIE 8 mL & ZHREN T & (DUESHTH) I AN, w10
O S mL 5 T5H, 10 mL OBEHAREZ T 7 LD TICEE, ZDH% OV
i 2 mL 2%F %, Mt 1 mL %2 10 mL O3 E 7 7 A 2 (ZIEMIC A L,
50 °C LT OKIBTIZ & A CRL[ET 2 F CIRUEIRM L%, ER T AL E-> THL
32,

T h=FrU =K (149) I1mL ZMZ CTHEREWERN L BT NLER I
g 2 EHRIK & T2,

73T LRHLER LS 0mL OARTE T T A2 PN a=TWEL VA ALI=h T
A (30mg) FCOTICEE, REAKEZ I =T LA, EEFHEIES,
RENEIEDO A > T2 T 77 Aa% 7 h=FrVU /L I mL THW, BEKZE
=77 HTMA RIS S 2, iR Z 50 °C LLTF ORI TIE & A EHLE S
5 FE CRTERME Lok, ER T A2 K-> THET D,

T Rr=hU =K (149) | mL % EMICNZ TEREMEZEI LT 4 5,000xg
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T5% %Lu TEEL . EBARRERIK s v~ N T T T X T DEVEBSHTRHIC X
LIEHES BRI & T 5,

Wik a~ 7o 78207 DRVEESHEHZ L 2HE R LK &N OFER
AERERS S uL 2RIk v~ N7 T 7 X T AAVEEGHEHIIEA L, EBIRK
et n~ 7T AEmED,

WIESME il
(k7 v~ ~7Z 7H)

7 7 LA T BTN I Y BTV H T A (N 2.1
mm, & 150 mm, Kif% 3 um) "7

I At WE 10 mmol/L FEfR 7 > E= ARIE— T b=+ U L
(19+1) (4 min f&Ff) — 16min — (1+4) (8
min R FF)

it @ 0.2 mL/min

A7 A MR E:40°C

(% 7 KWAVE BN EHEr ™)

i H 8 DUEmAE & TR

A4 & v b I RKERTA A (APCD ik
3 7 T A4 Y — H A 725 (4 L/min)

1 ye il A : Ny (5L/min)

A H—T = —ARE : 350 °C

t— b7 w7 EE:200°C

D L & FE : 250 °C

2 ) ¥V o3 v o A Ar (230 kPa)
aYVar R AFX— 1 FEROEEY

T =X — A F v FROEED



*  HWEOWNERMT

TUn—H— TaRxy A A ayVay

SHI Lo :\I E o = S N
W ME o TERA meE =i
(m/z) (m/z) (m/z) (eV)
- 483 59 21
HT-2hF — 215 13
+ 442
— 263 15
185 — 23
T2h¥F T + 484 — 305 16
— 215 21
N 307 12
T RNFAINALNR ) — L + 384
— 247 14
305 14
IFFY T =F— + 400 — 215 18
— 185 22
. . 337 — 8
3-TEFAT AT =N ) — b — 397
— 307 13
s . N 59 21
15-7F VT AF =L /) —) - 397
— 277 7
. . 265 13
FEhX =L ) — )L - 355
— 295 10
. . 427 — 21
TAX=AL ) =BTV - 517
— 457 14
) 281 — 13
=1L J)—)L - 371
— 311 10
N 263 16
L X - 413
— 353 10

AR BOonBIRNSREZ v 7T AND E— 7 @ S E RO TR ER

EERR L, REPF O MY a2 EEERET S,

W1 HROEGEREN (Trilogy ® (7Y~ v 7 ZA[R5E) %) ZHONTH LW,
2 BLET7ANLFCMIER TN EFED S D
3 InertSep VRA-3 (YV—=x P A= 2Hl JHP—R—FE 6mL) XiIZh
LRIFED S D
4 MBS UTHEBFROAEL, FolitiIE5,
5 WIS RELT S, HEISL TR ~=hR—1L REdHT 5,
6 HybridSPE-Phospholipid (Sigma-Aldrich %, U ¥ —/N—2%& 1 mL) XX Z
WERIFEDE D
7 Inertsil ODS-3 (V—=x /LA = 2H) xRS0 D
8 LCMS-8040 (SHBUERTHRY) (12 X 2 51
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(BE) WA~ T—va v
* AINIEI =R K Ol LA i

VRN B WMENLER R RS

MRS 44 BT (mgkg) R L %) RSD. (%)
HT-2ho 7 aA7 —EE ni LA AR 0.2 3 110 5.0
EFLI TR R A B S R 0.02 3 91.6 9.9
0.2 3 101 2.1
AR E A BL S Rk 0.02 3 89.3 10
0.2 3 102 1.8
KE 0.01 3 104 17
0.02 3 75.4 13
0.2 3 103 5.1
EOBAZL 0.02 3 97.7 5.4
0.2 3 101 2.0
KEHT 0.02 3 108 1.3
0.2 3 106 43
VAyiak b NN 0.005 3 106 5.9
0.01 3 98.1 4.4
0.02 3 101 7.1
0.2 3 108 1.8
T-2RFL 7uA T — EE R RS R 0.2 3 108 6.5
VLI TR E RO B A B 0.02 3 101 11
0.2 3 105 5.6
A H4IEE H LSk 0.02 3 102 10
0.2 3 94.3 4.9
KFE 0.01 3 116 11
0.02 3 101 3.7
0.2 3 104 4.0
AL 0.02 3 9.8 9.5
0.2 3 111 6.9
pNER R 0.02 3 108 5.8
0.2 3 109 12
AP AV VNN 0.01 3 95.2 8.9
0.02 3 101 6.2
0.2 3 111 4.8
TNV AVILV TuAT—EE R E A R 0.2 3 110 1.2
i VFFLI TR E RO BL A Bk} 0.02 3 108 4.2
0.2 3 103 45
WA IR E HELA e 0.02 3 104 9.7
0.2 3 116 2.0
KF 0.01 3 98.2 9.3
0.02 3 99.2 6.3
0.2 3 109 3.0
AL 0.02 3 90.9 3.0
0.2 3 88.9 7.0
KE DT 0.02 3 98.4 14
0.2 3 106 8.1
Ayt eY i NN 0.005 3 107 5.8
0.01 3 108 9.1
0.02 3 113 45
0.2 3 112 16




 WOMENER K O LR (e & )

. o g s WL NEIL S MR UK EE
IR 44 AR O FRSE (mgkg WL (%) RSD, (%)

IEVT=A =) TuAT—BERTEI R A SR 0.2 3 114 2.6
EALI TR E B B A R 0.02 3 107 4.2

0.2 3 107 7.0

A 2R e E A e 0.02 3 94.4 5.0

0.2 3 116 1.1

K+ 0.01 3 90.1 12

0.02 3 110 43

0.2 3 107 3.7

EBAZL 0.02 3 110 2.0

0.2 3 101 42

KE AT 0.02 3 102 1.4

0.2 3 107 6.2

el ahing 0.005 3 109 7.4

0.01 3 108 7.9

0.02 3 115 2.0

0.2 3 112 17

3T HFAT AR TuAT—EE AR A SR 0.2 3 99.3 2.5
=L )= VEFLI TR R R LA AR 0.02 3 102 8.0
0.2 3 101 22

PR AR S AR A fal e 0.2 3 101 2.5

K#E 0.04 3 95.8 7.2

0.2 3 103 4.7

LOHAZL 0.02 3 104 3.9

0.2 3 94.2 6.3

KE DT 0.04 3 78.5 29

0.2 3 90.5 3.5

el ahing 0.02 3 96.8 15

0.2 3 108 4.1

15-TH2FNTA%  TuAo—RE i A&k 0.2 3 108 1.1
=L )b VEAI TR E B B A R 0.02 3 102 6.9
0.2 3 96.6 5.0

A 2R E H B A e 0.02 3 2.9 10

0.2 3 119 3.5

K& 0.04 3 100 43

0.2 3 102 6.3

LopAZL 0.02 3 106 9.8

0.2 3 103 5.4

KE AT 0.04 3 102 3.6

0.2 3 112 1.7

el ahing 0.02 3 110 3.7

0.2 3 115 1.7

FAFXY =NV )~ TuAS—EE R A SR 1 3 91.4 9.1
4 VFFLI TR E RO B A AR 0.02 3 94.4 9.4
1 3 90.2 7.1

AR 4IRS R A R 4 3 111 2.4

RE 0.2 3 92.1 3.0

LOHRAZL 0.2 3 90.3 7.7

KE AT 0.02 3 99.0 6.0

0.2 3 93.8 6.2

At eY N 0.01 3 91.0 8.3

0.02 3 110 5.9

0.2 3 104 3.5
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 WOMENE R K O LR (e & )

. . e s WINEE .. WANEIL R R RS R
‘7%\ AN g s *’E ,( i }i
R34 HOH (mg/kg) L (%)  RSD, (%)

TAXL =NV )~ TualT—BE R AR A R 0.1 3 97.8 3.8
V3- TN R EALI T KB R L A A 0.02 3 95.8 3.1
0.1 3 7.5 17
WA AR E AR A R 0.02 3 104 15
0.1 3 98.2 2.2
K 0.01 3 83.4 9.6
0.02 3 119 5.3
0.1 3 88.4 5.7
LOHAZL 0.02 3 86.0 16
0.1 3 81.5 4.7
KE AT 0.02 3 91.1 17
0.1 3 82.2 4.4
ool 0.005 3 90.2 8.9
0.01 3 90.7 13
0.02 3 71.4 6.4
0.1 3 70.6 7.0
=L )= 7 uA7— L i AR AR 0.2 3 95.5 1.6
EFLI T KB R R A R 0.02 3 74.6 3.2
0.2 3 89.4 3.5
AR AR S AR A fRE 0.2 3 108 4.4
K 0.2 3 98.8 3.0
LOHAIL 0.2 3 108 1.9
KEMHT 0.02 3 98.0 4.2
0.2 3 97.2 43
Ayt Aty 0.005 3 102 5.9
0.01 3 90.0 14
0.02 3 82.0 2.7
0.2 3 107 5.2
YL X 7 aA 5 — B mi B S AR 0.2 3 101 1.5
FRLI TR E R R A R 0.02 3 100 4.4
0.2 3 104 8.6
WHAAIEE FELA e 0.02 3 84.1 5.0
0.2 3 118 1.5
KF 0.01 3 108 11
0.02 3 89.0 1.5
0.2 3 107 3.2
LOBAZL 0.02 3 83.3 4.7
0.2 3 91.1 8.0
REMHT 0.02 3 90.8 17
0.2 3 97.2 9.4
Ay et N 0.01 3 111 13
0.02 3 86.1 15
0.2 3 101 8.6




- S FEEER

. o ; R HIR PR RNENLE ek U SRR
4 B o Fl % e o HorRat
5% RR TS FES BEE (mg/ke) (%) RSD, (%) RSDy (%)
HT2 k% 22 @A riRE ki o ik 8 0 0.1 104 8.5 8.5 0.39
LobvAsZ L 8 0 0.2 103 8.3 8.3 0.41
PR 8 0 0.1 104 9.8 9.8 0.45
T2- N ¥ EM R ANE AR 8 0 0.1 105 5.2 9.2 0.42
LopvAZL 8 0 0.2 102 7.5 7.5 0.37
KEM»T 8 0 0.1 100 7.1 7.1 0.32
VTR MR Y @amrirE R A 7 1 0.05 103 6.6 8.8 0.40
i””“/ T or5b AL 7 1 0.1 99.8 45 45 0.22
pNGR TN 8 0 0.05 101 43 43 0.19
XAV T = VEFLII IR T L & ek 8 0 0.1 106 6.8 6.8 0.31
F—n LoapvAZL 8 0 0.2 107 8.6 8.6 0.43
REMDT 8 0 0.1 109 3.1 4.9 0.22
TR FT A G TR R o 8 0 0.1 102 8.8 11 0.49
SIS wowsIL 8 0 0.2 97.1 9.1 9.2 0.45
pNERT/NN 8 0 0.1 103 7.6 12 0.57
15-7 & F LT EAE PRGN A ST 8 0 0.1 109 43 8.1 0.37
Fxr=n"Lr LH5HLAHT L 8 0 0.2 115 7.8 12 0.58
S Rl 8 0 0.1 116 9.0 14 0.65
F A X =N FAMTRERAE AR 8 0 1 98.2 6.5 11 0.70
| S aid 752700158
LopAHZ L 8 0 0.2 97.2 5.2 8.5 0.42
77 > 7 f0.021
K3 8 0 0.1 103 3.4 13 0.59
7'F v 7 f0.028
TAF = SN I TIRE B R 8 0 0.1 84.3 4.6 22 1.0
ST EsvaL 8 0 0.2 96.7 35 15 0.68
T pNER PN 8 0 0.1 78.2 6.4 13 0.59
=N =V TR R R A TR 8 0 0.1 99.9 39 9.4 0.43
LobvAsZ L 8 0 0.2 98.8 4.1 7.6 0.40
77 71f0.159
PR 8 0 0.1 89.9 5.6 5.6 0.25
THL ) VX gL TR E R AT 8 0 0.1 105 5.1 14 0.62
LoavAZL 8 0 0.2 101 8.8 8.8 0.43
PR | F NN 8 0 0.1 93.8 8.5 10 0.48
- FR (R—BREIC L 5ER) 3-THFNLTAFL =L ) — LK 15-

TEFLTAF =L ) —)L
=NV )=V KR T L ) X

4 0.005 mg/kg
- R TIR (H—RBR=EIC X 5 )

TEFNLTAF =L ) —)L
=NV )=V KR T L ) X

1 4 0.002 mg/kg

B 4 0.02 mgkg, T2 hFT v, TAFY

e 4 0.01 mg/kg, F DD N :

e 4 0.003 mgkg . DD NDGE :

Ak

3-THFALTFTAFL =L J— LG 15-
B 45 0.006 mg/kg, T-2 hF v, TAFY

EM
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(%) ru~ 7T LH)

= EoEE

{

|

Za A=

. FAFZ LA —-F IO F

|

| FAF L A=
|

|
LK

SN ) W

|
| FAvszd-i

7.5

4l

-FAizF
+

SZaLs— |
¢
|
[3FEFNFAE AL
| SFERFwR IS =L
.I II. -
|
| HT2bEvy
| T2kEvY
9.5 115 13.5 15.5 175 19.5

Bl i)

BER (ENMUVEELELT10 ng/mL) YO TS5 A

3 777 XV UDRIE v~ 7T 72K D RIEFSHTE
IHTRI LAY

(1
2)

i ] i [

BEGEE, E9bAZ L, AT a—rH A L— FRIEEEHE R

777 ¥ B, Bay G XOYGy (4 5%47)

KOEIHEAZ LA L—

3)

1) 777 b&xv v B EREFIR

SYHTIE

A BREOBR

777 F*¥I B [CiyH1206) 1 mg % 0.01 mg



DHIETRY, TOKMEETLHEL, SmL DBOEET T A AN, Tk b=

UL EMZTENL, FIZEBRETCT =N ILEMZTT 77 hF v
B MR 2S5 (ZOW ImLiX, 777 h¥2 > B &L T02mg 25
BT 5. ) o

2) T 77 bF T By HEUERUK 777 F¥I By [CiyH1406) 1 mg % 0.01 mg
OHTETEY, TOHEETEHEL, 5mL OBEAEEY I A3l AN, Tk =
FUNLEMZTENL, FICERETCTE =R ILEMATT 77 X v
By AR 2T 25 (ZO®ImLIiX, 777 FF2 2 B &L T02mg 25
BT 5, ) o

3) 777 bFTrGIEERERK 777 h*¥T G [CyH207) 1mg % 0.01 mg
OHETEDY, TOHMEATLEHEL, SmL OBOERE7 I Xaic AN, Tk b=
FUALEMZTHENL, BITERETCTEM=MNIALENMATT 7T bF v
G EHFIG 2T 2 (ZO®ImLIX, 777 F%2 2 G L LT02mg %25
BT 5. ) o

4) TI7T7 XU GEHERK 777 hXxv 2 G [CyH14O07) 1mg % 0.01 mg
OHTETEY, TOHEATHEL, 5mL OBAEE7 I ZA3ICAN, Tk =
FUNLEMZTENL, FICEBRETCTE =R I LEMATT 77 hF v
G EWFIE 2T 2 (ZOWImLiX, 777 Fh*%2> G L T02mg %25
BT 5, ) o

5) 777 bFVUIRAERERIK 777 F¥T 2 Bi, Bay G KN Gy BAEHER
WBoO—HzERAE L, 7T M=NMIUATEMIZHRL, | mL FIZT7 77 hx v
Bi. Bo. GG XD G ELTENENOS pg 320250 TDHT7 77 XV UVIREE
IR 2R D,

R LT, 777 bR VIRAEERKO -4 78 h= Y LV TEMR
AR, ImLHIZT 77 FFT 2Bl Boy GAIG ELT20ng 25 HT 5
777 MRV URAGIEERE TR T 5,

B = =

il B etk 50 g B2 (A7 a—rP A Lb— FEBAFERLOE S b
AZLYPAL—UF25g) % 001 g DHiIETEY, TOEETHE L, 300 mL
(AT a—=rHh A L—Y ROTRFEEALE BT 500 mL) oGttt =M7 7 X a
AN, T h=bFVU =7k (9+1) 100 mL (f 7T a—rH A L —UKOE H L
AHZ LY A L —I0F 150 mL, FEZEEMATEHT 200 mL) 2%, 30 3RV BE
THIM 2, FlHK & 18 ke s DL I Adu, 650xg T 5 43l Do B L.
BB E S T MBI RENER E T D,

77 LR RBHEIR 4.5 mL AR BREICAN, ZHEEVT L (T 7T v v
RTALERF) 3 2o < W LA, T TAAIZ @I L 7= i 2 &S b sOs
[T D REHAIR & T 5,

FHEMRLAE REHAT I mL % S0mL O FIE T 7 2 2B TIEREIC AL, 40 °C
UITOKBTIEE AEHET 5 E THIERN L2k, BT A &% THRET D,
FREWIZ R Y 7 A a2 0.1 mL Z IEREICINZ, Z ORMEHER L% 15 /M
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FrE L, BIZKk—TF by (9+1) 09 mL 20T T T A2 ICEMICINZ T
RVIBE D, Z0RETT7AF v 7 fiEO0EE (K& 1.5 mL) T AN,
5,000xg T 5 iz OoEEL . ERAREZEEZ v~ 7T 7 4 —IiiT 2508
WL+ 2%,

[FRFCT 7T b %2 URA MR 2~60 pL OB OBE KR OT 77 b Uik
AIEYENR 2.5~25 uL O OFEZZNZE 50mL D737 7 A a4 TIEMEICA
M. MU ZAFoliEg 0.1 mL ZIEMICIZ 5, DLTFRBHANE & [FEEICHEIEL., 1
mL FIZ7 77 FF 2 B, Baw G EDNG & LTEANEI 0.05~30 ng FHY &%
BAET DR AT 5,

Wik v~ 777 4— RN K OV AR 20 uL 2k o~ N7 57
WCHEAL, Zu~v N9 20%1585,
WIESIE il
B A& ECERmEs (hERE 365 nm, HEHE R : 450 nm)
B 7 AT BTN LT Y B T A (N 4.6 mm,
X 250 mm, HRifE 5pum) 3
wOBE K= AH = (3+2)
i #H : 0.8 mL/min
71T LN ¢ 40 °C
G BB uv NI AN Y — 7 E S ITER A RO THRERZE
L., REHFOT 75 ¥ B, B G RO GEEEHT S,
1 EEEREITEL LERETIT O,
2 RVIBED Z ERNEERREHZ DWW TIE 25g &%,
3 MycoSep 226 AflaZon+ (Romer Labs ) XX Z L REDH O
4 S50mLORTHTZZ7AadfRb0IZ, SOmLEUTFTOAI Y a—Fx v
(PENA T ACRBEICEMICE D, mBOLT AR L —F—%2%2 T 40 °C
UTCRMERNERT A% Lo T lE S ¥ 7t FERKISZITH 2 &
H Al HE
5 Mightysil RP-18 GP (BA# LFH) XX EFREDOH D

i~ 28



(BE) irEAN) T —va v
« TRANMETIN 3R K OVl UK B
1) BEfAEIEONES AL

. N g ; wmmE WMENR =R B UG
RN 5y 44 G ENOF: ¢ (mgke) R L (%) RSD, (%)
777 ¥V UB, FERARA AR 0.01 3 102 5.2
0.02 3 103 3.0
0.1 3 95.7 1.2
2 A R 0.01 3 96.0 2.8
0.02 3 96.3 2.2
0.1 3 97.3 2.4
EoavAZL 0.01 3 100 4.0
0.02 3 95.0 0.0
0.1 3 92.0 2.9
777 XV UB,  EHEA R 0.01 3 95.0 438
0.02 3 93.7 2.7
0.1 3 92.0 1.1
2 A Bl A Rk 0.01 3 92.0 1.9
0.02 3 90.7 13
0.1 3 100 47
LobAZL 0.01 3 96.0 54
0.02 3 2.3 0.6
0.1 3 95.0 3.2
777 hX¥UUG BAEA SR 0.01 3 95 7.4
0.02 3 103 22
0.1 3 103 1.1
2 A R 0.01 3 94.0 43
0.02 3 96.3 2.6
0.1 3 102 4.4
EoabAZL 0.01 3 101 2.6
0.02 3 95.3 42
0.1 3 97.7 1.2
777 MRV UG  BHEA SR 0.01 3 92.7 8.0
0.02 3 94.7 2.2
0.1 3 96.0 1.0
2 R Bl A Rk 0.01 3 9.7 4.1
0.02 3 91.0 1.1
0.1 3 104 5.0
LobAZL 0.01 3 94.7 1.2
0.02 3 91.7 1.7
0.1 3 97.0 1.0
2) BEAFEIEONE Y BLAZ L (& FIRAHYERE)
. N e y AIIF SN WRINEI R R UG B
WAL 53 44 SO FE2E (mgkg) MR L (%) RSD, (%)
775 M¥TUB,  HEARA R 0.0005 5 91.8 4.5
VEPL I A T AR LR A A 0.0005 5 96.6 4.7
EHbAZ L 0.0005 5 94.2 2.7
777 MX¥U B, HBAEAS R 0.0005 5 88.9 2.5
VEFLI 7 48 Al A A 5L i A fR R 0.0005 5 90.2 2.5
Loy AL 0.0005 5 87.5 1.7
77T RXTUG RS R 0.0005 5 94.9 3.7
VESLI T2 7 AT A% LR A 0.0005 5 83.5 8.5
LopvAsrz L 0.0005 5 91.9 1.6
777 MR UUG,  BHEA R 0.0005 5 93.5 2.4
VR LI T4 7 A R LR AL 0.0005 5 89.9 53
LovAsrz L 0.0005 5 91.4 0.8
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3)) EO9HAZ LA L—V
[N - . WM WINENR oK UK
s RO (mgk) =Y 4y RSD, (%)
77T RFVUB &£ BAZLYA L= 0.0013 5 116 2.1
0.022 5 89.2 1.4
0.044 5 9.7 1.7
LOBAILYAL—2 0.0013 5 93.0 1.4
0.011 5 9.5 1.6
LIOBLAZ LY A L—T3 0.0013 5 97.8 4.4
0.022 5 85.0 3.5
T77hXVUB, 2 AHZLIAL—VI 0.0013 5 104 2.1
0.022 5 88.7 1.1
0.044 5 89.7 1.6
LIBAILYAL—2 0.0013 5 119 22
0.011 5 89.9 1.5
LOBAILYAL—3 0.0013 5 113 42
0.022 5 84.0 3.2
T77 RV G LOBLAZLYAL—UVI 0.0013 5 103 33
0.022 5 91.6 1.4
0.044 5 95.3 22
LIObAZI LA L—2 0.0013 5 106 33
0.011 5 96.1 2.3
LIBLAILY AL —T3 0.0010 5 96.0 3.3
0.022 5 88.1 3.1
T77hXVUG AT LIAL—VI 0.0002 5 93.8 6.3
0.022 5 91.7 0.8
0.044 5 94.0 1.7
LIOBAILYAL—2 0.0002 5 94.8 10
0.011 5 93.9 3.5
LObAZLYAL—T3 0.0002 5 82.6 2.6
0.022 5 87.5 2.6
4) AT a—rPA L— TR OREIE B R
N N o - WL WNE R R UK
WA 57 %4 Rk FEE (make) R L (%) RSD. (%)
T7F ¥V UB AT a—rYAL—V1 0.0026 5 91.6 1.6
0.022 5 78.6 1.7
0.044 5 81.7 1.0
A7 a—rHF AL —32 0.0026 5 92.2 1.4
0.011 5 100 7.6
s B AL R 0.0013 5 79.8 0.8
0.022 5 86.7 2.3
0.044 5 91.0 1.0
il 7 L B 62 0.0013 5 84.8 2.5
0.011 5 85.0 2.8
T7I5 XL UB, AT a—rHAL—V1 0.00044 5 100 42
0.022 5 78.1 1.4
0.044 5 79.4 1.1
A T7a—rviHfL—2 0.00044 5 86.4 22
0.011 5 93.0 3.7
i 2 1 ML A b1 0.00022 5 91.3 8.7
0.022 5 86.9 22
0.044 5 87.6 0.7
T s I HEL B3 4642 0.00022 5 98.2 7.4
0.011 5 86.9 1.3
TI7IFRFTUG AT aA—rHAL—V1 0.0026 5 97.8 1.4
0.022 5 76.3 1.8
0.044 5 86.1 1.3
R ) 0.0026 5 101 0.5
0.011 5 108 6.5
7 B KL B R 1 0.0013 5 9.6 1.0
0.022 5 87.2 35
0.044 5 99.7 1.9
T 7 P L £ 2 0.0013 5 112 6.7
0.011 5 88.1 3.6
T7IRXLLG AT aA—rHAL—V1 0.0052 5 95.0 0.4
0.022 5 82.3 12
0.044 5 86.3 1.4
A T7a—rviHLL—2 0.0026 5 101 1.4
0.011 5 108 5.1
il 7 P L £ 1 0.0013 5 95.8 1.5
0.022 5 93.8 2.0
0.044 5 96.5 1.5
Tirh 5 I AL 2 0.0013 5 107 2.5
0.011 5 94.9 2.3




- S fm) RER

B4 Sk o R AR FEHR IR IRINENT S sk Uk SRR B

BEH BEH (mgky) (%) RSD, (%) RS, (%) R
777 b¥v B, BmARAEE 7 0 0.02 98.8 3.0 44 0.20
777 bRV UB, BARA R 7 0 0.02 90.6 2.7 7.6 0.34
777 XV BARAEE 7 0 0.02 100 2.6 3.6 0.16
T77 b XRVUG RS 7 0 0.02 93.4 2.6 54 0.24

TR (H—BR=IC X DR BLEEE R e 56 AZ L 4 0.0005
mg/kg, FAFEMEIER KOS T a—v A L—y (AEY) v 777 bk
B, : 0.0005 mg/kg, ZDMDT 7 Z ~F T :0.003 mgkg (7 a—2 P4 L—
UH T 77 hFT Yy Gy 0006 mgkg) . O BLAZ LY A L— (JREY)
BT 77 FXT Gy 0.0005mgkg, EOMDT 7T FF L £ 0.003 mg/kg

- TIR (B—RBR=IC X 2R BEfEIENE S AT L 4 0.0001

mg/kg,  FREBHAEELOA 7T a—rHP A L—y (Righ) B 777 hx
> Bz :0.0002 mg/kg, TDOMDOT 7T FF 0001 mgkg, Eo2HAZ LY
A L=y (A#g®) F 777 FFT 2 G 00002 mgkg, TDOMDOT 7T bF
v 4 0.001 mg/kg

(%) 7u~ 7T 4P

A B
5 34 1 775 +2G S 34
1 1 2 775+ %0B,iEE I
& l [ 3 7ostae s
EH I I 95 L - ‘H 1 |
i i-! | 4 .-'TA"?"':ll.'.--”.-f’B£ i | ||
__.dl....':ﬂ__.:lxlln.,_ - ._.'L._ I ') |'.‘_ .
0 5 10 15 20 25 0 5 10 15 20 25
{FIF05R. = B CiEi Ry

EBE xRN/ OT LTS L
A: T 77 MV URAGERER (K 02ng EA, FHEAKILEDH V)
B: 777 M U EAEER (4 02ng FEA, FFER(LALBEZ L)

4 TI7T XV UDRIEI o~ N5 7 =73 I T 72 —\Z KD EEFSHT

ik
)
)
3)

)
2)
3)
4)
5)

ALIBSE SIaEL?) 777 F¥T 2 Bi, Bin G EONGy (4 5%4y)
T 4t KREMDT 2 Br < i}
Sy BT
A HEOHEH
777 b B EMERIK 203)D A D NITX
77T h¥ v By EUERR 2D3B)D A D 2T XL
777 R GEERIEK 2003)D A D3I XK
TT7T7 R GIEEFEK 2D3)D A D 4L
IR B FEYENR @%K%LT\?7?%%VVBhB%GJﬂﬁQ%%$ﬁﬁ
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D—fzRGL., TEr=F) =K (9+1) TEMIIHRL, 1mLHFICT 77
F¥2 2 By Bay Gi KNGy & LTEREI 2.5~20 ng 5 H T 2R OIREHE
Wik 2 RS 5,

B = 2

Fh H SyHTEREE 50 g 2% 0.01 g DHTE TEY . TOMAEFEHK L. 300 mL
DR =A7 7 X3l AL, 7 F=FU/L—K (9+1) 100 mL Z/N%. 30
SRV IEE TIN5, HHEEZ A/ (5 A) TAHBL, AHKE DT LALHE
[T D REHAR & T 5,

715 AR BUBHATKR 6 mL ARBREIC AL, ZHEEL T L (T 7T R UAT
WLELF) #3E2 o DI LA, FETARIZEE LD O | mL 2
BHo WIZHDON T AEFERRICH LIAALTT 77 F%2 2 Bi, Byy G KON G, &1
M5, MHKREZYELLIZth, 2O—H%2 77 AF v 7 WmnEeE (K&
1.5 mL) IZAHL, 6,000xg T 5 ofiliEOmfL., EBARERIK o~ N7 57
4 =TT 2B & T 5,

Wik e~ 777 40— HAEHERE NS IRAIERERS 20 uL 2Rk 7 a~ 77
TIWZHEAL, 70~ NI LEHD,

HIESE Al

B H g aemitEs (B E 365 nm. #OEIEE - 450 nm)
Vil = L7 E2TFTIN YA ) B VE T A (N 4.6 mm, &

& 250 mm, RifE 5 pm) 4
WO W K—AZ = —TEr=FU (1148+1)
i # : 0.7 mL/min
717 LR : 35°C
HAL G > A T HE S 60245 nm AKJEAKERET (15W) BE 2T ADK
i A VAN E —IZ O 2 A v (NER 0.25
mm, £3 10m) ##EELZHO
G B OAbnruv NS IANL Y — 7 Em S VTHEE RS ThREREE
L., REMDOT 7T P B, Bis G EAOGEZEHT S,
W1 EEEREITESE L REETIT O .
2 RVIEE S Z ENREERREHZ oW TIZ 25g T 5,
3 MycoSep 226 AflaZon+, MycoSep 228 AflaPat (Romer Labs %) XX Z 5
ERIZEDOH D
4 Shodex CISM4E (LY F v 7 #8) NiXZhELFED LD
5 PHRED (AURA industries ) NiXZZH EREOLDEHW, T AL LMK
s D MICHHE T 5,
6 YU AT AMIEDEINRERZITORVGEAE, 777 %V B KDY G
DEINFHFERICD N ER SN2, T7T7 hF 2 BI KNG OE—7
BHET D, 2K, MHE—2 DORIEZITI 2 &N TE 5,



(2%5) s Y

T—a

 TRINIEII =R K Nl UG JE

y - g . WINRE  Bu RINENERE ol U E
‘}& IN B N *E
IS5 44 Aok D FES (me/kg) U %) RSD, (%50 T)
777 MU UB BHRAEE 0.005~0.04 3 84.0~96.9 7.1
FRABLAEE 0.005~0.04 3 79.3~98.3 43
LB AL 0.005~0.04 3 87.1~99.3 10.3
KT 0.005~0.04 3 54.9~91.7 21.2
777 FFUUB,  BARAEE 0.005~0.04 3 79.4~92.0 13.9
A HEAEE 0.005~0.04 3 80.9~102.5 4.0
EHHAZ L 0.005~0.04 3 89.0~94.0 42
RZIMAT 0.005~0.04 3 79.4~96.6 7.9
777 MU UG EBEHECAEE 0.005~0.04 3 77.2~93.3 7.1
4B AR 0.005~0.04 3 78.5~89.3 8.1
EHHAZ L 0.005~0.04 3 72.5~86.8 93
KT 0.005~0.04 3 84.1~92.1 6.0
TT7T7 MR TUG,  BARAEE 0.005~0.04 3 72.4~100.5 11.2
FHBLAEE 0.005~0.04 3 88.5~96.5 8.1
LA L 0.005~0.04 3 78.0~94.9 45
KRG 0.005~0.04 3 91.5~104.7 35
e v B OWRNPREE mmERE (% ENEEURE  REEBUEE
E‘Z 51% nﬂ*’l’m$§¢ﬁ %g{ (mg/kg) W ek ) RSDr (%) RSDR (%) HorRat
T 77 XV UB, FHEA R 7 0.005 111 3.2 12 0.53
EH9HAZ L 7 ERZEES (0.00889) 6.7 17 0.79
777 XV UB, SRS R 7 0.005 94.6 1.9 9.5 0.43
777 X G AREA R 7 0.005 108 2.8 16 0.72
777 XU UG EREA R 7 0.005 87.0 3.7 9.0 0.41
g R (B EBR=EICL 2R 777 FxTy B KDY G RAEH £
0.001 mgkg, 777 FF 2 By KLU Gy : B 45 0.0005 mg/kg
- R IR (H—RBR =R L D R 777 hXTr B KRGy RER &
0.0005mgkg . 777 FF T B KNGy - B 4 0.0002 mg/kg
(%) 7u~ 77 L0
A B
! 3 1 FIZRFLG; 1 3
2 TSk G !
i ERiE{F ]
& 2 4 3 PoStELUE
19 4 FISkF20E,
i T — — -~ - Eﬁﬁf$ ................... e e sy
0 5 10 15 20 25 o3 13 20 25
{24505R5 4 b el e
bR ALy Mu e dl Ny N
A: 777 MRV URAERER (4 02ngiEA, 74 NI BNIT I H— - F
>)
B: 777 h& LU RAERER (% 02ngiEAN, 74 NI NI T I H— - F
7)
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5 BT IV UROT ARV =ARAL) —LDWER s a~ N7 T T8 T ARG RS

=

FHZ & 2 RIS HTIE
() SRIgLE BT 71 U ROTAF =10 —L (2 K5Y)
(2) WP  FREEEHEE, LobvAZ LA L—Y
(3) ik
A HEOCHH

) B7 7V SEAER BT Z 1 /2 [CisH»nOs) 2 mg % 0.01 mg DT E THE
D, TOHMEEFSEL, 20 mL DR T T A3ZAN, T = I LZMZT
WL, FICHERETT B b= ) LENMATET I L/ VEERK 2R 5
(ZDW ImLiX, B7 7L/ LTI00pug Z2E5HT 5, ) o
FEHICER LT, ZoFE®ERKO—H%2, 7k F=KFJ =K (21+4) TIEMIZ
HIRL, I1mLFICETIL /) LTENEN01~50ng 25 HT HHEOET
TV R B T D,

2) TAXV= L) — VEURER TAF¥ =1 )= [CsHn06) 2 mg %
0.0l mg OHIETEY, TOHEEFHKL, 20 mL ODEET 7 AT AN, Tk
F=RUNZEMATHENL, BIERETTER=RIAVEMZTCTAF =N
L — VBRI 2 5 (o ImLix, T4F =1L — Lt LT100
ne G HT 5, ) o
EHIZERL T, TAF =" — VEERKE 1 mL % 50 mL OR&E 7 7 2 =2
IZIEREIC AL, FICERECTTE h=hFrUL—K (21+4) ZMZ T, 1 mL FiZ
TAX=ANL )= LT 2ug 25407 2EEREZAKST 5, ZOEERD
—E, K—AX ) —nN—TE hr=hrU/L (18+1+]) TIEMIZHRL, | mL #
T A X =L )= LTENTI 4~100 ng 25/ T HEEOT 4F v =
N ) — IR 2T 5,

B = =3

h H IHTRRE 25 g 2 001 g DHTETED, TOHMEETEH L, 500 mL O
R =A 7T AalZ AN, T R=FUL—7K (21+4) 250 mL #0x. 60 55[H
B IRE T 5, MR EZ 50 mL om0 B 2 A, 1,600xg T 5 4y
EhE DAL, EVAM 1 mL 2 20 mL O2& 7 5 23 |ZIEHEICAND, BT
TAIDERETTE F=b U V—K 21+4) ZMzx., H 7 20T 5
BRI & T 5,

T T LR RENATR A ZHERE D T AT IZ AL, WIOOFEHIE 1 mL 28T 5,
10 mL OREBRE LN T 2O FICEE, £O%ROWHK 1 mL 25%F, KKk~
N7Z 7 E T IREERSHFHIEZHE (BT 7 L ») I 230RHATR &
T 5, HiZ, Bl 10 mL ORBREZH 7 LD FICE S, FOHOFHHIK 3 mL %
=, BRI 2 REHAIR & T 5,

B O RBEBEEZHONLD T T T A b A—ARY 02 g (0.19~0.21 g) 2
AT 15 mL OFELF 2 —7 AR, 1 IRV IBE S5, 1,600xg T 5 47l
DOBEL, BB 2 mL % 10 mL OREBREICIEMIC AL, BRI AL %L TH
B35, K—A%/—n—7T% =KV (18+1+1) 0.5 mL % IEFEIZHNZ THE



M EwrL, A7 707 408 — (FL£ 020 pm) TAHAEL, K7 v~ b
7578 T AEEGHFICEDWE (TAF =1 —)b) ([T 5308
WiRET 5,
k7 v~ s 777807 MRVEESHFHZEDHE (E7 7L ) oA
BROELT TV NEHER 5 L 2K a~ 75 7% 07 ZRVE BSHra
WZHEAL, @R 7 e~ NI LE2BD,

WIE S Bl

(Gk7 v~ ~7F 7)

ol 7 Lo AT RTINS U VT A (NER 3.0
mm, £ & 50 mm, KigE 2 pm) 3
s HfE W : 2mmol/L HFifE 7 v E=U A I —7 2 h=hFU L

(7+3) (1 min /#Ff) — 4min — (1+19) (7 min
fREF) — 0.1 min — (7+3) (4.9 min {&FF)

it B : 0.2 mL/min

77 A A IR B 40°C

(& T LAVE BTt 4)

R t wr o DUE AR S o AT Et
A4 F oAb ik RKERSA A AL (APCD ik (BAA A E—
R)

X7 T A4 W —H A 225 (4 L/min)
CA - ) Z : Ny (5 L/min)
AV H—T7 z—AE :350°C
E— k7w v 7R 200°C
D L i FE : 250 °C
2 Y ¥ a3 v H A :Ar (230 kPa)
aYVarzxiL¥— . FEOLED
T =X — A4 F v FROEED
# BT ILv . oolESM

TV H—HY— TuaFy A F ayvav

HE xS E A A TEH W TR F—
(mfz) (m/z) (m/z) (eV)
N 131 — 29
vrov/) v 317
— 175 23

k7 a~ 7778207 AEERGHFHZLD2HE (FAF =1V —)
AEHER L NS T A FX =" ) — VIR 5 uL 2Rk v~ N7 78207
LIRVE B HTEHIIEA L, BIROSHRE 7 v~ 87T 5 %155,
HERM Bl
(Gik 7 v~ s 7 Z 7H)
7 7 Lo F BTN YT Y BT T A (N 3.0
mm, & & 50 mm, KiFE 2 pm) 3
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i FiE i

: 2 mmol/L B 7T o & =7 ARIK —2 mmol/L HEfg 7

VEZULGHAX ) — VR (19+1) (1 min £&
) — 9min — (1+19) (5.5 min f&FF) — 0.1
min — (19+1) (4.4 min {%£%)

i ¥ : 0.2 mL/min

717 A KO B 40°C

(% > ZVE B EHT4)

FiR H o8 1 VU E MRV B M R

4 A v b B R&REARSFEA A4 14k (APCD) ¥k (A4 4 E—

37T T A Y —=H A
A 7 2
AV H =Tz —AWRE
t—h7my 7 RE
D L & JE
o ) Y og vl A
al)Va TR ¥—
T =4 — A4 F

R)

: 2248 (2.5 L/min)

: N> (6 L/min)

400 °C

: 200 °C
: 250 °C

Ar (230 kPa)

t FTROEED

TEROLEEBD

TV h—%— TuaFI A ayvar

HIE X R WE A EEA R TR~
(m/z) (m/z) (m/z) (eV)
SRSl S 295 265 — 11
355 — 265 15

A SonERE OB e~ M AL =7 HREXIEE I ZRD
THRERZIERL, BRETOET I L ) VEROT AR =L ) — L E&ZEH

ERAR

7 1 InertSep VRA-3 (U ¥ — N"—FE 6mL, V—T /¥ = 28) T

EFRIFEDH D

2 Supelclean ENVI-Carb SPE Bulk Packing (Sigma-Aldrich ) I Z i &

[EEORND)

3 InertSustain C18 (YV—=x= /%A = AH) i ER%EDH D
4 LCMS-8040 (SHERUWERTRD (2 X 2 50461



(BE) WA~ T—va v
* AINIEI =R K Ol LA i

(B7Z71v7v)
S B IR EE 3 L WINEER o UK
(mg/kg) (%) RSD, (%)
T8 B ML AR 1 0.04 5 100 12
1 5 108 2.7
TSI AR 2 0.04 5 107 9.9
1 5 110 4.2
EIBLAZLYAL—T3 0.02 5 110 87
EIBLAZ LY A L—T5 0.02 5 112 12
EIBLAZ LA L—VI 1 5 101 4.0
LOBLAZ LA L= 1 5 106 4.2
(FFF =1L ) —))
o ; IR . WANEIR R KSR
W AV (mghkg) S %) RSD, (%)
Fa T REFL AR 0.2 5 105 3.9
4 5 97.9 2.8
o6 e AH B} 2 0.2 5 107 1.8
4 5 98.0 2.6
EIIBLAZ LY A L—T3 0.2 5 114 7.9
EHYBLAZ LY A L—4 0.2 5 116 6.0
EIABLAZ LA L—V1 4 5 893 59
EHOBLAT LA L—2 4 5 894 8.7
- MR FAER
(771 7v)
e . W FEHR WINJREET BINEIEE sne UE  REEBURNE
PR O Ben Bk ﬁ(ﬂﬁg (%)  RSD, (%) RSD, (%) O
EIOBLAZ LY A L—1 8 0 22 106 6.1 7.4 0.53
EIBLAI LY A L—2 8 0 1.1 105 5.0 5.0 0.32
LIO9BLAZLHAL—3 8 0 0.2 111 5.5 8.8 0.44
Fifi 76 WAL 1 8 0 2.6 104 2.0 4.9 0.36
s 7 T L £ B} 2 8 0 1.8 105 4.5 5.3 0.36
Tith 56 B AL 61 3 8 0 0.48 108 5.8 7.7 0.44
(FAF =1L/ —))
- ‘ et ZEAIE WML EETE FSOINEIN S e UE SR FERRE S
PR ORI géﬁ; §§§ ! (ﬁﬁg ! (;)ﬂﬂ% RSD, (%) RSDr (%) HorRat
LHIBLATI LY A L—1 8 0 14 99.8 5.8 8.7 0.81
EobAZ LY AL —2 8 0 7.0 99.3 4.1 13 1.1
EO9BLAZ LY AL —T3 8 0 1.2 107 6.7 19 1.2
Fith 2 W HL A R 1 8 0 10 97.9 8.3 13 1.1
it 6 B AL )2 8 0 2.2 102 7.0 9.5 0.67
it F8 B AL BRI B3 8 0 0.8 104 4.4 13 0.80

W opralel (RGZE) 1SxEd 5 I E

- ERE TR (H—RBR=EIC X D ER) Br I L v fRssE AR (JEH24)
F0.08 mgkg, O HAZ LY A L—y (AEY) H 0.04 mgkg, T AF
=L —)b s s AR (REZ) 04 mgkg, £ BAZ LY A L—
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v (REH) 1 0.4 mg/kg

C R TIR (BB K D el BT I L/ v RRsEATE (RE2H)
i 0.04 mgkg, L9 HAHILYA L— (REH) H 001 mgkg, FAF
=NV —)b s R R AR (JREZY) 0.1 mgkg, £ BAT LY A L—
v (EEH) H 0.1 mg/kg

(%) yu< 7T L4l

A B
1500 b g 3000 - THAEL T A=)

o L Gl | PP =
% ;-: % 21
\\"" 1500 \“- e
i e L
'?E' s ﬁ"ﬁl 500 4
e m

45 5 55 B 5 55 6 6.5

{F33RA b=l ey
C D
3500 BFSLA o TFARDZIL

121 3000 - ]
ﬁ 2500 i:J 2500 -
m 2000 4 ﬂﬂ;ﬂt 2000 £
q 450 -tﬂ sa
M 50 - -\\ 1500 4
% 1000 e o0 -
?!!E =1 E‘ﬁ S

L T Ll 5

45 5 55 g c o e !

L5 B4R, 55

BERRUAMEROIOT TS L
AB : E¥EKR (E7Z7 1L /&1L 7T 10 ng/mL, EAEE LT 0.05ng LT A F
Y=L /=)L e LT 60ng/mL, HEAELE LTO0.3ng)
C:HMmRE (£H9HbAZ LI AL —VICET I/ LT 1 mgkg FHYE
(FEAREE L TO0.05ng FAHY &) #N)
D:HmMEE (EH5bAZ LY AL —VIZTAF =/ —/L& LT 1.3mgkg
FIYE (EARE L TO03ng FHYEE) W)

M) aFTerRZnUEmORKZ v~ 77 7 GBS X 5 RO HHE
(1) SHgiedm T2 by, TAFT=A"L /)= F =1/ —L (3
R 57)
(2) A& R
(3) ik
A EHEOCHH
1) T2 b ¥ R T-2 F¥ > [CuH3400) 1 mg % 0.01 mg DMk THE
D, TOKMEETLEHEL, SmL OBBEEET7 I A3l AN, 7 =KV LEN
ZTCHEN»L, BIERETTE = IAZNMZD (ZOWEImL X, T2 hFv
LT O02mg 28695, ) , BICZOHED %27 b= kUL TIERMIZ



HIRU, ImLHPIZ25ug 2 EH 75 T2 b3 VEHEFRZ RS 5,

2) TAXT= N — UEUER K FFF =L )=/ [C15sHn06) 1 mg %
0.0l mg DHTETEY, TOKMEETLEL, SmL OBERET T AT AN, T
Eh=hrI &Mz TEPL, BIERETTEF=MIAZMZD (ZDHK 1
mL X, TAFT =L )= LT02mg2EAHT 5, ) . BICZ DD
7 b= FUNTEMIZHRL, ImLHICTAF= /—/L L L T25ug
EEHTHTFAF =L ) — VERERR 2 T 5,

3) =L — AR =21 /=L [CisH007) 1 mg % 0.01 mg OHiE T
B, TOKMEEFLSHEL, SmL OBELEET T AIZAN, TER=FI L%
M2 TE» L, FIEKETTE = I ZMZ2D (ZOE 1 mL L, =L
J—=nELT02mg 28075, ) o RICZOERDO—EZT7E F=FV LTI
AR L, ImLHIC="L /) — e LT 25ug 25 AT 5= ) — LIEHER
Rz il 5,

4) RAERER FERIZEE LT, T2 bFv v, T4F =1L/ — L ER=AN
V= VEBEFRREO —HEZRAEL., K—AX/—L—-—Tr=rI L
(18+1+1) TEFEICAHANL, 1 mL FIZ T2 hFv v, TAF ="V —1L K
V=R =)L LTENLR 0.01~1 pg &4 9 2 H A OIRAHE R 2 154
Do

B & =3

h H IHTRRER 25 g 2 001 g DHTETED, TOHMEETEH L, 200 mL O
e =77 Aailz A, T F=FUL—/K (2144) 100 mL ZI1%. 60 57 fH
WV IRE T T 2™, K E Aem IR IS A, 1,000xg C© 5 47 .0
YEEL . EEAEE DT ALE T 2 RENRIR & T 5,

717 HLER BENEIRE SSEED T A (MY a7 U R OEATAEER) F2 1
AL, FIOOFEHHE 3 mL 23T, ZO®% O 3 mL 2 10 mL OFRERE 125
J %, PR 2 mL & EREIC 50 mL O3 7 7 A2 22 AfL, 50 °C LA F oK
TIEE A ETET D F CRUTRM L%, EF T A& %> TRET 5,

K—=AK ) —=—=T% =KV (18+1+1) 1| mL % IEFEICII 2 CREEM &R
ML, ZOWE 7T ATF vy 7 iEE (K& 1.5 mL) [ZAf, 5,000xg T 5
SO DEEL ., EBARRERIK v~ 7T 7 EESITEHC X A HIEICHT D
REHAKR & T 5,

Wik v~ N7 7EESIEHZ L 2HE RBHRIK &R OBEEEER 5 pL ZiRK
rua~< b7T7EESHEHIEAL, BIRA A U7 v~ 77 0555,

HERME Bl

(k7 v~ 7 Z 7H)

7 Z LT EZTINT I D BTN T L (R 3.0
mm, & 250 mm, KifE 5pum) *3
% it W& : 10 mmol/L HEER T &= LRI — A X / — )L
(4+1) —15min—>A % / —/L (5 min f&F7)
i i : 0.5 mL/min
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i

77 A fE R 40°C

(% v T DRVE By HT R 4)

i H o8 EmAVE R ATRF

A4 F v Ak o RKJIESNA A b (APPI) ¥EUT KREELSEA 4

. (APCD) ¥ (EA A F—F T2 hFv v, AA
FrE—R:FAEF =N ) — K R= R ) —
JV)

X7 T AW —H A : N, (380kPa)

H7, o Vil A : Ny (7.0 L/min, 350 °C)

7T ALK —FEE 100V

R—/NT AP —IRE : 300 °C

¥y &7 U —5FE: 1,500V

E =X — A F i mz484 (T2 h¥T V) | 355 (TAF =1L ) —

L) . 371 (=L —)L)

B OfAoh@®BRAAVBHZu~ 7T AL E—7 HEE RS THRE
MALER L, BBHD T2 hFv v TAF =L =L EEP="1 ) —
NEEBENT 5,

W1 B MEEAZ BRI L CTIRVIEE S Z LB TE RngGAIE, 300

mL O =47 7 2 az v, fHEEOKEL 150 mL &5,

2 MultiSep 227 Trich+ (Romer Labs ) XX ZH & [REDH D

3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) XiXZ il & FZ%ED

D

4 Agilent 1100 MSD SL (Agilent Technologies $) (2 & 2 &&f4:41



(BE) DHEN)T—va v
* AINIEI =R K OVl LA i

N N N d—{ ll:ln > Az
N3 % B R @fﬁ gL I ﬁsﬁbﬁ "
T2k % S35 B Rk B LA R 0.01 3 119.7 6.5
1 3 96.3 10.5
B A Ak 0.01 3 108.7 2.1
1 3 104.9 3.3
JNFE 0.01 3 106.7 3.3
1 3 102.8 3.0
EHrbAZL 0.01 3 107.3 7.1
1 3 90.0 14.7
TAFT =L =)V RS R 0.1 3 104.3 42
1 3 111.0 3.9
J& A B fR Rt 0.1 3 115.2 5.1
1 3 115.9 3.9
K= 0.1 3 105.6 8.5
1 3 110.6 4.8
~Au 0.1 3 100.8 7.2
1 3 108.4 7.7
=L )—L 7 ] i Rl 0.1 3 84.9 9.0
1 3 87.4 7.2
JK F Bl & £ ek 0.1 3 90.6 7.6
1 3 86.5 2.8
K*E 0.1 3 83.7 14.4
1 3 85.8 6.0
~A 0.1 3 83.7 3.8
1 3 2.5 0.5
Y.
N N ; 2k 13 WSONTEBEE  mmmis (o) SREEEURE  SSEEBURE
PRI BB ORI ;iﬁg zi; ﬁ?rﬂ:/(ig_ 1(553;1«1@;) ) RSD, (%) RSDr (%) HorRat
T-2hF 7 4 7 RAT IR O 6 0 0.2 89.4 3.0 13 0.63
FAF =N A B A A 1 5 0 0.5 114 1.6 4.7 0.26
L =L RO f k) 2 5 0 ks T (0211) 5.1 19 0.94
=L ) —) 5 JH i A LR 5 0 0.5 82.6 1.5 5.8 0.33

JV

ERE TR (E—RBREIC X 5 kR
c BB 45 0.01 mg/kg, T2 B ¥

TAEX=ANL = LR D=NL ) —
B 0.005 mg/kg
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(%) ru~ 7T LH)

A B
ZH A=l T2 R,
L e i S L "L
P L the
% myz 371 ]
1T [Ty
Ao m/z 355 E
TIC
4 &
{F$=F03RE 13 14 15
{ R0
C D
AL s L) 121#99
% I m/z 371 oot
o 18]
tua myz 355 ﬁﬁ
| TiC -
4 [
2 13 14 15
RIS (7350978, 5

BEBRRUAMABMOIOT LTI A
AB: R (FAXF =" ) =L RR="1 ) —L e LT 025 ng, T-2 |k
¥ L LT0.0lng FEA)
C: e (KA AT A= ) =L ER="1 /) —)L & LT
0.1 mg/kg 04 EIRIN)
D : sk (09 9 BRABLAEEHC T2 FF 2 & LT 0.01 mgkg f14 &R
)

7 RV aTRURNOFEOHT AT a~ 7T 72X D RIEIET!
() Strtsibam 3-THFATAXF LY=L )=, I5-TEFALTAF =
R )=, TEFT=_"L ) — b =L ) — L FERT7HFL )X (54))
(2) A R
(3) ik
A EHEOCHEHE
1) 3-TEFATAFI=N"V ) —VEERE  3-TREFAT A=) —
b [Ci7H»07) 1mg % 0.0l mg OHTETEY . ZOEEFTLEL, SmL OBESL
B7I5 23l AN, TR U ARMATENL, FICERETCTE =Y
NEMAZT3-TEIFATAF V=" ) — UEREFREEZ T2 (20 1 mL
E. 3- T FATAF =L ) =L LT 02mg a6 T 5, )
2) 15-TEFATAFT =L ) — VIR 15- T FLFAF =L/
—/L [Ci7H2»07) 1mg % 0.0l mg DHTETEY ., TOHMEZTLHEL, SmL OBE
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BRI TAIZAN, TEI=FIAZMATENL, TITEHRETTERF= 1
JAEZMZT 15-TEFAFFAXL =N L ) — LEEERZ T2 (20K 1
mL %, 15-7EFATAF =L /) — L LT02mgaaAaT 5, ) .

3) TAXFT= AL — UEEERIK TAF =L —)b [C1sH006) 1 mg %
0.0l mg DHTETEY, TOKMEETLEL, SmL OBERET T AIITAN, T
T h=bhUAEMZTENL, BIERETTER=NIAVZMATTAF =
N ) — BRI RAT S (ZOW ImLIX, T4F =1L/ — Lt 1L7T02
mg ZE AT 5. ) o

4) =N\ — FERERR =/NL J—)L [CisHx07) 1 mg % 0.01 mg OHE T
B, TOKMEEFESHEL, SmL OBELRET T AIIAN, TERF=FI L%
MAZTHEN L, BIERETTE F= M) A EZMZT=30 ) — U REAE U R
T2 (ZOW1ImLix, =L /=Lt L T02mga2EaaT 5, ),

5) 7H L X AR 7H L X [Ci7H»0s) 1 mg % 0.01 mg OHfE T
®Y, TOKMEETLEL, SmL OBELEET T AIIIAN, TER=FILE
M THEMN L, BICERETTE = I VEMZXD (ZOW 1 mL X, 7¥% L
X ELTO02mgaEaHT 5, ) .

6) IRAEEERIK 3T FATAXF =NV ) — VERFR, 15-T 8 F LT
FX =N ) = VERERR, TAX =L ) — VERERE, =L ) — LR
BEREKL P77 L ) X BEEREO—HZEG L, 7 b=FU LV TIEMRICH
WU, ImLHIZEDVEE LTENETN 10ug 25 H T 2 IRAEUERK 2 H54
Do

7 HEMRAEREET N-RURAFATY LA IFZY—L—NO-EA (FU AF)L
SUN) TERTZIR—FNURAFALZaaTF Y (343+2)  (fFEHAREICHR
%o )

B = =3

Fh H AEE25 ¢ &2 0.01 gDHTETEYD, TOHEAFTHE L, 200 mL O Iefe
“H 7T A AN, T R=RMU—K (21+44) 100 mL Zh1%. 60 43[R Y
IR CHIE T2, HHEE 10 mL OO IRBE IC AL, 650xg T 5 oy 0%y
BEL., BERERE DT LT 2RENAR & T 5,

BT LHLE RBHATRZ ZHERED T 4 (b ) 2T v U RUEATLEM) #3112
AL, PIDOFHE 3mL Z#T5, ZOHOUHNIK 3mL 7°5 2mL % EfEIZ 50
mL DRTIHT T X alZ Atv, FEMICHET 250K & 32,

AER REHRIE Z 50 °C L F ORI TIE & A CHE[E T 5 F TRUERME L 72,
BRNT AL Ko THET D, FREMTHFEMRARIE 0.1 mL 20z, #EHA#K O
AT TR T I Aaz2Ee L C=RIRT 15 pMiFET 5, 2,24- U AFL
Ny Z v ImL Z EREICINZ THEREBY 2L, BIZK ImL 2%, 5 0HEIRY
BES, ZOREELY 10 mL LU FORBREIC AN, RVIBE-ZFHFEL, 2,24
NI AFAREZ @ (EE) 2 Aa~ 7T 70—t 2EHAR &9
Do

FEYE R D FF B R POFRAERERK 1 mL % EMEZ 50 mL O K7 7 A

107



TZAN, BREH Ao THET L5, FREWICHFERMAIE 0.1 mL 2N,
DT KT T AazwE R L TERRET 15 oMiFET 5, 224- U AF A2 H
VS mL & IEREICINZ TR Z/ L, BIZK ImL 20%, 5 0REY BE
%o, TR 10 mL LLFORBREICAN, IRYIBE-%HFET 5, 2,2,4- b
UAFNR R ofE (EE) % 22,4-FU AF XX o CIERMIZHRL, 1 mL
HIZEDLDEE LT 001~ pg Y EZEATHOHAROT A a~v NI T 7 4 —
(T DR 2 R D,
HAIa~ NTZ7 4 — PEHAR L OB HEWR S 1 uL WA~ T 57
IZHEALES, ZJu~ 7T 05155,
WIESIE Bl
i t 75 B R
71 7 LES ARy BT YT A B5%Y T ==L —
65 % AFNRY uxhra—7 7 NE0.25
mm, & 30m, FEE 0.25um) *7
¥ 7 U ¥ — 4 ZX:He (1.5 mL/min)
AA 2T w7 HA N, (40 mL/min)
OB B AN B ATy LA (605)
OB N R ;250 °C
B 7 A fE R 80°C (1 min fREF) —F-R 20 °C/min—180 °C—F-ii
5 °C/min—300 °C (10 min {&¥F)
o o IR 300 °C
R fBeohisue~ N TAnbLE—sESEROD THREREZERL, &)
Bt oA ONEEEE T 5,
1 EETLIENOEL HOFERETEIRELHENT 5,
2 FIHIHOHER—AMRICR VLT OVREIOEAIT, BB 25 g #EH- T
300mL Ok =477 23z A, 7 =K L—K (21+4) 150 mL %
Mz, 60 73z 0 RS T3 2,
3 Autoprep MF-T 1500 (L > 7 #) | MultiSep 227 Trich+ (Romer Labs %)
XFZh o ERIFEDOL O
4 BREERABRARE I N EREZEDOLOE A NS,
5 HBEAHICIZY 7 VBB RDOAL Y — AT S, 20—
MZ X DEEE~DEENIRNT &2 ERT D,
6 KM DOE—7 Lt REETE D 2 L BMERT D,
7 DB-35 (Agilent Technologies %) XX Z i & RIZED D
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(BE) DHEN)T—va v
* AINIEI =R K OVl LA i

IMBREE EANEN R ok UK

VRN 53 44 Bt FEFE (meke) MR L (%) RSD, (%)
3TREFATAXY AR A R 0.1 3 95.0 42
="V /J—) 1 3 96.5 1.5
ok A B ) 0.1 3 96.6 7.6
1 3 99.2 7.3
K 0.1 3 99.1 3.2
1 3 923 0.1
<A o 0.1 3 93.2 6.0
1 3 95.7 0.8
I5-7EFAFART 28RSk 0.1 3 103.7 6.7
=ANL )= 1 3 98.6 1.5
JAR A B A B 0.1 3 97.9 6.2
1 3 983 4.9
K 0.1 3 97.1 1.2
1 3 94,2 3.2
~A 0.1 3 92.8 1.5
1 3 94.7 3.6
FAF =NV — LA R 0.1 3 90.8 10.6
1 3 99.4 L5
ok A ) 0.1 3 93.2 11.4
1 3 96.8 4.7
K 0.1 3 98.7 3.6
1 3 92.8 2.9
<A 0.1 3 99.6 1.8
1 3 94,2 22
=AL—L 7 i i i 0.1 3 105.2 4.0
1 3 953 1.8
Jo e A B et 0.1 3 99.7 8.1
1 3 93.5 6.0
KH 0.1 3 92.4 43
1 3 85.8 1.0
<A 0.1 3 96.3 0.7
1 3 96.1 0.7
ZHL X 5 P B0 O i et 0.1 3 98.1 45
1 3 94.6 0.9
JR A Bic A B 0.1 3 99.8 5.3
1 3 96.1 4.0
K 0.1 3 101.0 2.5
1 3 91.4 L5
~ A 0.1 3 97.0 2.4
1 3 92.6 1.0
. e e HANE WHR O TINMEEE wwmas op  EASSELME  SERIFEBURE
PRI 4 PR ORI BEH =K (mg/kg) e ek ) RSD, (%)  RSDg (%) HorRat
3T REFATAF T =
L <A 8 0 0.4 107 5.9 6.6 0.36
57 B FAF A% FARE 8 0 H#EE | (0.0893) 8.4 17 0.79
=1 = <A 8 0 0.4 105 5.1 73 0.40
FAE =NV = R R 8 0 B | (0.503) 4.7 10 0.58
~A 1 8 0 0.4 105 4.1 6.2 0.34
=L = IR D A 8 0 HaEE | (0.0567) 8.4 15 0.67
<A 0 8 0 0.4 95.4 45 6.1 0.33
7L ) X <A 8 0 0.4 106 5.4 6.1 0.33
- BN (E—RBREICL DR B 4 0.010 mg/kg
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(%) 7u~ 77 L0

A B
HH 3 3 3
ulH; ] zjjf uﬁ I 2|l"a
) ‘ ‘ j| N LH
| | | |
duloJ | 1, | ol ML.,H.,. ,'.JM*%|_-|~._|_.H.,M.LI__.
0 5 10 15 20

25 3p 9w O 5 10 15 20 25 30 3
{40308, 53 {13030 o

BERRUAMAROIOT LTS L
(REE1: TAFX=ZNL/ /=)L, 2: =21/ =)L, 3: L/ VX 4:3-7
EFLTAXFIZANAL/ =, 5 15-TEFILTHXFLZNL/ —ILETRT, )
A EYERE (% 0.25ng TEAN)
B : iNECEE (KABECAFAEHZ A OV & LT 0.1 mg/kg A4 & iRAN)

8 THFV=AL )=V RO=AL ) =LK vn~ 7T 712X 5 RRHTE
(1) gL ay TAX =N ) — LK=" —b (2 [5%57)
Q) WEHEE  8E (AL = hH o TEREERL, ) ROZFDRIEY
(3) ik
A HECHRH
TR A EEYEWR TAX =N ) =) [CisHn06) K TN=/31L /7 —/L [Ci5H207)
H1mgZ 00l mg DHTETEYD ., TOREALEL, TAEN SmL DAL E
TIZAAZAN, TER=DMIAEMATENL, LIZHEEET T AT OEMRE
TT7E b= b LEZMAZTT AR =L ) — VR KL V=" ) — LY
iR T 2 (ZNH0|A 1 mL 1L, 74F =L /) — L ENR=1 ) —
NELTENEN02mg ZE5HT D, ) o
FERHICE LT, 4% =1L ) =V EDOR=L ) — VEFEREFR O —H % 1R
AL, TEF=PUATEMRIIHRL, 1 mL FIZTAF =1L =L EN=
N )= LTENEN 25 pg 2 a AT 22T 5, HIZZOEO—#%
K=AZ ) —n—TFhr=1rVU/L (18+1+1) TEMIZHFR L. 1 mL Fiz7FF
VENRL )= LK==l LTENRTEN 022 0g 2 G5/ T 5 BEDRE
FEAER 2 T 5
B = =
il H SIHTEREL 25 g &2 0.01 g DHTETED . TOHIEEFEE L, 200 mL D
e =Am 7 T ATZ AN, TEF=FU =K (2144) 100 mL Z 1z, 60 %yfH]
WV IRE T T 2™, K Z ke DILEAE I A, 1,000xg T 5 4 O
SYEEL . BB E S T ALEIC T S RENAIR E 9D,
BT L REHAW AR SHEREN T A (M) a T U R UERTAEM) T2
At MIOOWHIE 3 mL T, ZO% O 3 mL % 10 mL ORBRE 2%
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%,

R 2 mL & 50 mL O3 7 7 A 2 ZIEMEIZALL, 50 °C LT OKKE Tl
E N EFLET D E TIUERME L%, BRI AL THET D,

K—=AH ) —=N—=T%br=FrU)b (18+1+1) 1| mL % EMIZINZ CTHEREYE A
L., ZOWRET T ATy 7 BE.OEE (K& 1.5 mL) IZ A, 5000xg T 5
S ODEEL . BEBARERE v~ 87T 7 0 =T 2 REHRK & T 5,

k7 v~ s777 40—  REHERK OEIR GRS 20 uL 2R v~ 7
TF7WHEAL, Ja~x NI LEES,
WIESIE il
B A SANROREE R S (AER R © 220 nm)
B 7 AT BTN LT Y B T A (N 4.6 mm,
& 250 mm, RifE 5 pum) 3
woOBE W K—AX = —=TEbr=FUL (18+1+1)
i # : 1 mL/min
71T AR ¢ 40 °C
OB Beohisue~ N IAnbLE— s ESERODTHREREZER L, &
B oFtFdyr =" /) —LBEER=L ) —LEEZRHT D,
A1 BB IR A R L CHR 0 BN TE WA IE, 300 mL o3t =
A7 T Aaz v, fIHEEO# &% 150 mL & T2,
2 MultiSep 227 Trich+ (Romer Labs ) XX Zh & [A%EDH D
3 Shodex 'Y # CISMA4E (LY F v 7 &) i RA%EDHL D
(BE) piEAN) TFT—va v
 WNTENI S fe OVl UK BE

i~ B8

‘ N FOEE . % G LR
29 4 SO H Qﬂﬁf G L “%5?4 ﬁﬁhﬁf
FTAXRL =RV =)L KE 0.2 3 97.9 11.0
1 3 97.7 3.4
N 0.2 3 108.2 4.2
1 3 98.2 1.9
Eo9bAZL 0.2 3 99.7 11.2
1 3 101.9 4.0
<A1 0.2 3 96.1 3.8
1 3 96.1 0.4
=)= KF 0.2 3 92.3 3.2
1 3 78.2 2.1
N 0.2 3 86.5 4.7
1 3 78.6 2.7
o9 AZ L 0.2 3 98.3 3.2
1 3 88.9 4.0
~A 0.2 3 93.4 1.1
1 3 78.2 2.1
o HfE R
. e v B EEHF O WRINBE O WRINENN R s Uk SR EEUG
By 4 ko FEE BEH BEH  (mgke) (%) RSD, (%) RSDx (%) HorRat
TAF =L ) — ) EHobAZ L 7 0 1 103 3.4 5.0 0.32
=L /) —) EobAZL 7 0 1 84.4 3.1 4.5 0.27

- EE TR (HE—E BR=EIC X SR B £ 0.1 mg/kg
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(%) 7u~ 77 L0

A

U7 eE

b=l il Zi L=l
. |
l l FAFLZ LAl % I l, FAFwZ LAl
I i ¥ & R v | v
' IE A i L"'x.'!'-'-\_-‘__:' i
B 10 15 i ] 10 15
#3095 #3309

BERRE VRN

HEnsvaovw bS5 LA

A BEEYERR (% 10 ng HEA)
B: WIECEE (&9 6AZ LIZADUE & LT 1 mg/keg MY &EN)

9 TE=VUDREKT v~ N7 T 7 E RSN RN X B RO ATE

(1) HFxes  7E=1>2 B B.KOB; (3%
(2) WAHREME  EAEE. BEEOWSIEREIED T
(3) ik

A HEOHH
7 ® =Y R AR 7E =3 B [CyHsNOis)] | 7E=v > B,
(C34HsoNO14) MOV 7E =3 Bs [C4HsoNOw) 4% 10 mg % 0.01 mg DMk TH:
., TOHMEETHEL, TNENS0mLDOEET T A3l AN, T h=FU b
—K (1+1) ZM2THEML, FIZHFELEET7 T ADOERETTE =1 UL —
A (1+1) ZMMxT7E=2 By, B: KO Bs FEERK AT (oD
WA 1TmLIZ7E=V 2B, BB EAOB & LTENREN02mg 50T 5, ) &
ERICEE LT, 7E=22 B, By KO By FEHFIRO —H&2EE& L, 7& b
=hVU—sk (1+1) TIEREICHRL, 1 mL FIZ7EF=3>2 B, B KB & L
TENLN 1~1,000ng 2 EHTHE MO 7T =2 IREEUER 2RI 2,
B = =3
fh H SHTEEE 20 g &2 0.01 g DHTETED . TOHIEEFLE L, 200 mL D
e =7 723z A, A% ——K (3+1) 100mL 2%, 1555REY &
VT %, iR 2 ek DR E I AdL, 1,500xg T 5 Syl B L,
EBAHE T MLERIC T A RENAIR E T D,
717 LAV FURAFAT I 7 7ae v Uy ) 7V =57 2 (500 mg)
B2 X% ) —n8mL KONA X J—/)L—K (3+1) 8 mL THERLEEHT 5,
AREHAIR 10mL % X = 7 AT EMIC AL, WEAFTTAKIO Bislc#ET 5 F
T &%, A ¥/ ——K (B+1) 8 mL KA X /—)L 8 mL ZJIHR B —
MU DI, [RERICHH S 5,
S0mL DR LETTIAEZI=HTLDOFITEE, A¥ ) —/L—FE (99+1)
14mLZI=AT7 LM TT7E=2 B, BB RO B it SE5, WHikz
40 °C LA FOKIBTIZ & A CLET 2 £ TRIEIRM Lok, BT A% k- T
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B35, 7B h=brVU b=k (1+1) | mL Z EfEICMZ TEEMEZER> L,
5,000xg T 5 srfiiz DB L, EEARERIE o~ N7 7EESHEHCL D
HEICHT 23 BHAK &35,
R v~ s 77 7EESHEHCE2HE HEHARE OREAEER 5 L %
KKk v~ b 77 7EHESHFHIEAL, BRA A U v~ 77 0 %88/5,
WIESME il
(k7 v~ ~7Z 7H)

7 7 AT ET NI D BT T A (NEE 2.1
mm, £ & 150 mm, RifE 5 um) *3

B e 0.1 %X —7 1 h=1rU/L (3+1) — 5 min—
(1+1) (3 min f&Ff) — 2 min— (3+1)

it # : 0.2 mL/min

77 A FE IR OB 40°C

(B &= ATt ™)

f# s o5 o DU EMAE BT R

A4 A v b ik

7T A K —EE
2T TA P —=H R

L7 huAFL—AF 4k (ESD) ¥ (EA A2 F
—F)

1220V

N, (340 kPa)

g, M 4 A :N; (10 L/min. 350 °C)
¥y 7 U —8EE:3000V
T — A A imlz722 (7E=V2B) L 706 (7E=2 2 B KR
Bs)
at B BoONTEERAA VR 78~ N7 L0068 —27 &S XTmfE % K
WDTHREREZERL, REITO7E= 2B, BAOB®E2E T 5,
1 HYHRIEDO—HCTHE, BEFEOERTHRAONLIGENH LD, &

BN U TR 2 ICED D & 2 AL Y U 2ERT D2 L,

2 Bond Elut LRC SAX (Agilent Technologies $!) XX Z it &[R4 D E D

3 ZORBAX Eclipse XDB-C18 (Agilent Technologies ) i Zh L [FA%D
D

4 Agilent 1100 MSD SL (Agilent Technologies $) (2 X 2 /44
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(&) GHTEANY T—va v
« WD SR K OVl UK

TN A EINE S SRy 3

RN AL 53 44 Aok oo F (meke) IR L (%) RSD, (%)

TE=VUB, % A7 B 4 i 0.3 3 102.9 5.2
3 3 72.9 1.4

FE AL 74 F AR B A R s 0.3 3 106.3 11.3

3 3 80.6 1.9

K& 0.3 3 74.4 2.3

3 3 70.5 0.6

LobArZ L 0.3 3 89.7 10.2

3 3 78.6 0.3

TE=VLUB, % A7 R i i 0.15 3 9.8 3.0
1.5 3 70.6 1.8

E AL 74 E RO B A R e 0.15 3 108.7 9.1

1.5 3 75.6 0.6

K& 0.15 3 71.1 9.1

1.5 3 64.9 1.9

LoabAZL 0.15 3 88.3 4.6

1.5 3 76.9 1.7

7E=3 B, % AR B i A R 0.06 3 90.7 53
0.6 3 70.0 1.7

W EFLH 4 F ak B A R 0.06 3 110.0 10.3

0.6 3 78.2 1.8

K= 0.06 3 70.1 3.7

0.6 3 72.1 1.3

LoabArzZ L 0.06 3 75.0 5.2

0.6 3 75.6 1.8

- JLE R

B AR RNERE  mmEus o EMEEULEE  REHBRE

R4 REOME Gob Bah  (makw  owseee, RSD, (%) RSDy o MORE
7E =+ B, mARAEE 11 1 1 80.5 43 14 0.85
mARAEE 1 1 s 7 (0218) 9.9 19 0.95
ZE =+ B, mAEAEE 11 1 0.4 72.0 6.2 10 0.54
mARAEE 1 1 g T (0.059) 9.7 16 0.71
7 E=1 B, WmARAEE 11 1 0.15 74.8 7.0 12 0.55
BHE AR 11 1 Bass | (0.024) 11 19 0.88

BETR (H-RBR=IC X DR Ak 4 0.002 mg/kg
ﬁﬁ?@( —RBREIC X MR B 4 0.0006 mg/kg
(%) 7ua~ 7T L

B4

9 10 11
Bl

BRELHAH (BRARSHAM) /oI IS4
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10 7E=V ORI a~ 777807 MRVERBSHTFHT X 2 RIFE S HTiE
(1) Hirxgbay 7E=V Y B, By KON Bs (3 LOY)
(2) 3 P YA L=
(3) ik
A HEOHHE
7E® =3 By BEERK 7E=3 Br [C34HsoNOis) 5 mg & 0.01 mg DHFE T
®Y, TORMEETLEKL, 10mL OEET T A AR, 7ERF=FUL—K

(141) ZMxTEML, BIZEREFTT = U -k (1+1) 2z <T7
Ty B EERKRERAKT S (Z0o 1 mLiX, 7E=3> B & LTS500 ug
EEHET D ) o

TE = By BEUERUK 7E =3 By [C34HsoNOw) 5 mg % 0.01 mg OHiE T
B, TOKMEERLFEL, 25mL ORI A AR, T RF=FUL—0K

(141) ZMxTHEML, BIERETTE = v—K (1+1) &2z <T7
TV Yy B EHEREARAK TS (ZOR 1 mL i, 7E=22 B, & LT 200 ug
EEHT D )

7E = B BEUERIK 7E= Bs [C34HsoNOw) 1 mg % 0.01 mg DHrE T
®mY, TOEMEERLEKL, 10mL OEEY T A AR, 7ERF=FUL—0K

(141) ZM2CTHEML, FIZERETTE b= U b=k (1+1) Mz T7
Fov Yy By EEREARAKT S (Z0E 1 mLiX, 7E=> B & LT 100 ug
EEHET D ) o

7 E =V IR G IR 7E=V Bi, By KO B BARHEFIK O —H 2 HG L.
T2 hr=FrU—JK (1+1) TIEMEIZHRL, 1 mL PIZ7E=2 B, B, KO
B: b LTENFN I0pg #EHT 5 7= IRAHEHERK 2 {4 %,

BRI L T, 7E= VIRAGEERIKO—H %27 h=F U L—K (1+1)
TIEFEICAR L, ImL FIZ7E=22 B, BoXUBs & L TZENEH 0.5~500 ng
EEATOIEED 7=y VIRAEERER 2R 5,

B = =

fh H SHTEEE 20 g &2 0.01 g DHTETED . TOHIEEFLE L, 500 mL D
ke =7 7 XAl AN, K=TEr=hrJb—RX%/—)L (2+1+1) 200 mL %
Mz, 30 RV IEE THIE+ 5, itz A SFEA) 2w TAEL, A
W% 717 DALBRIZ T 23 UEHEIR & 3 5,

71T BAVER BEHEIEVERE A AL ARHEHIE I = T & (500mg) F'AE AKX ) —)LS
mL X OVK 5 mL THERGEFT 5, AR 1 mL 2 X =4 7 AZIEREIZ AL, K
M TAKIO EiglZET 5 F it S 72, K SmL T2 FEHT S, 50mL
DRIBTITAA%2I=ATLADOTICEE, FE— A%/ —)L (1449) 5mL %
=ATLEMATTZE=YY By BB RO B2 S ¥ 5, k% 40 °C LA
TOKIBTIZE A EHET D E THRIERME L%, ERT A2k TiET 2,
T =RV =K (1+1) 2 mL % EfICNZ THEREMEREN L, AT T 7
A B — (L& 045 pym) TAHML, Rk v~ h7 T 7% 7 AAVE BTt
IZ X DWPEICH 2R & 35,
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Wk v~ N 77 7% 07 ARVEESHTEHZ L 2HE  BEHAR K OK IR A IEE
W5 UL ks o~ N7 T 72 T AAVEESHFHIEA L, BIRUS R 2
n~ b7 8BRS,

WIE S Bl
(k7 v~ b7 F 7)

ol 7 LA RTINS T A (NER 2.1
mm, £ & 150 mm, KifE 3 um) 2
s i3 W 0.1 VIV X TRIAE — 0.1 vv%eX B 7 & F= U AIAK

(743) — 15min— (149) (5 min f#¥F) — 2 min—
(7+43) (8 min £r¥F)
: 0.2 mL/min

Fi sl 5 DU ERRE BT R

A4 F v fb v b AT Lr—AF 1k (BSD ik (EA A%
—K)

X7 7 A% —HA:N; (3L/min)

W, M H A : N, (15 L/min)

£ v =74 28E:350°C

t— h7 vy Z7iEE: 500 °C

D L & JE 1 150 °C

2 U ¥ g v A A Ar (230 kPa)

a)VaryzxLF— FTROEED

T = — A F v FPEROEBY

x TE=VUORESEM

TV —H—  TuF I A ayar
RIE T S A EEA R TR —
(m/z) (m/z) (m/z) (eV)
334 - 47
TE=VUB, 722
- 352 40
336 - 39
TE=VUB, 706
- 318 42
336 - 38
7E=V B, 706
- 354 34

At B BoNTEEREISHMHZ v~ N7 7 8008 — 7 &S NXEEE RO
THRERZER L, ABFO7E= 0 B, BEXUB &E2EHT 5,
T 1 Oasis MAX (Waters ) I EFEZEDOL D
2 InertSustain C18 A % /L7 U —PEEK 1 7 & (YV—x/LH A = 28l) %
IHEREDL D



3 LCMS-8040 (EEHMERTHRLY) 12X 551061

(B%E) HHEN) T —a v
- AINIEI =R K Ol LA i

. . " ; RN B . HAEIE () MR U AE
WK 53 44 ARk FE AR (mgkg) I L G /) ) RSD. (%)
TE=L B, T 6 B AL £ 1 0.022 5 82.4 8.6
3.111 5 92.5 3.2
T 6 T L f k2 0.022 5 94.2 4.0
3.111 5 95.1 2.6
Lo AZ LA L—VI B $K75 Y 5 (0.454) 1.6
3.111 5 92.4 3.8
LovAZ LY AL —2 B $K75 Y 5 (0.382) 3.9
3.111 5 90.2 1.6
TE=VUB, it 8 B HEL A 1 0.022 5 91.3 5.4
3.111 5 97.5 1.6
Tl 6 B AL £ )2 0.022 5 99.0 5.1
3.111 5 98.0 2.5
LOBLAZ LY AL —VI B $X75 Y 5 (0.148) 3.0
3.111 5 97.7 1.5
LS5LAZLFAL—2 B K75 Yu 5 (0.103) 0.73
3.111 5 90.8 2.3
TE=LUB, T 26 I HEL A 1 0.022 5 93.3 53
3.111 5 90.2 3.6
Tl 56 I ML AR} 2 0.022 5 2.9 5.5
3.111 5 92.7 2.0
LB A LA L—U1 B K75 4L 5 (0.059) 2.5
3.111 5 91.8 3.8
LOovAZ LY AL —2 H 4R 15 Yy 5 (0.031) 43
3.111 5 87.9 1.4
- S [EFAER
~ e 3 b S g T HEE (mg/ke PRI LRI ESbEE: R
TE=VUB, TRSEEEHLEEH 11 0 3.46+H KI5 3.54 6.1 13 1.0
e 7 P L B 512 11 0 0.0774+ #8715 Y 0.0850 5.6 18 0.81
Tilh 58 B AL £ 6} 3 11 0 0.0387+H 8K i5 Y 0.0496 7.7 16 0.72
LobAZ LI AL —UI 11 0 774+ SR15 Ye 7.89 9.9 14 1.2
LHBLAZ LY AL —2 11 0 5.96+H SR 15 Y 6.17 8.3 13 1.1
LOBLAZ LY AL —U3 11 0 B K15 Y 1.06 7.0 10 0.66
TE=V B, FRASEEHLER R 11 0 140+ K75 Yx 1.48 4.8 9.9 0.65
T 28 AL Rt 2 11 0 ! 0.0880 7.4 12 0.57
il 7 P HL R 1 3 11 0 0.0464 6.5 14 0.62
EOHLAZ LA L—VI 9 2 3.65 8.5 8.5 0.65
LA LY AL —D2 10 1 2.48+H SR 15 Yx 2.75 3.5 8.1 0.59
L5 ALY AL —U3 10 1 SRS 0.219 4.8 5.8 0.29
TE= VB RS LR RN 11 0 0.391+ [ SR75 Y, 0.405 7.7 16 0.89
Tilh & e AL £ )2 11 0 0.0867+ [ #K7% Y 0.0828 4.8 11 0.50
i 7 P L £ 51 3 11 0 0.0434 (101) 7.0 11 0.51
LHBLAT LA L—1 9 2 0.867+F1 $K7%5 Y 0.917 7.6 12 0.76
EHHLAZ LY AL —2 11 0 0.607+ [ #8715 Y4 0.650 7.2 16 0.95
L5 AHZ LY AL —U3 11 0 SRS 0.133 5.9 13 0.59

o Aralel (REY) (S92 BN
- ERETIR GEFEFBRIC & 2 MHR)
- B RIR (3B =T X 2 rERd)

ek (REZY))
Akt (EE) T

4% 0.05 mg/kg

4 0.02 mg/kg
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11

(%) 7ua~ 7T L4

A B

100000 - 100000 4 l
90000 1 90000 A
80000 1 80000 A 3
£ 70000 & 70000 4 i
i ] B J
60000 jy 60000
H 50000 H 50000 4
o~ S~
#{ 40000 #{ 40000
# 30000 30000 1
iy iy
20000 A 20000
10000 10000
0 0 4
-10000 : : : : : ) -10000 . . . . . .
3 3.5 4 45 5 55 6 4 45 5 5.5 6 6.5 7
REERR (9) REFFMA ()

<«

100000 - 100000 1 5
90000 90000 l
80000 80000
£ 70000 A £ 70000 A
i ] B ]
jy 60000 gy 60000
H 50000 A # 50000 4
< P 3
40000 4 # 40000 4
B 30000 30000
o 30 1 e
W 20000 4 o 20000 A
10000 10000
0 0
-10000 : : : : : . -10000 : : : : : .
3 35 4 45 5 55 6 4 45 5 55 6 6.5 7
RIFEER (5) REFERA (5)

BEERVAMEHDI AT TS A

(KHIEZ1: 2F=ZVUB1.2: 7F=ZVVUBo 3: 72FEZV VB DREBERZT

EX,

A B (7= B & LT 400 ng/mL)

B: R (7= B, XU B;s & LT 100 ng/mL)

C. D:¥IEEL (L5 8AZ LY AL —VIZ7E= 0 B & LT3.111 mgkg FHY
B, 7E=V U B L LT LI mgkg fHEEK O 7E=2 2 Bs & LT 0267 mg/kg
GEER R 1))

TE=VU B MO B, DA u~ b 7T 70k B IREIESSHTIE

(1) SrRSea) T7E=3 B KB,

(2) HHHE AR OES AL

(3) ik

A HEOHEHE
7=V UIRAERER 7= Bi [CuHsoNOyis) MOV T7E =2 B
(C4HsoNO14s) 4 10 mg % 0.01 mg DHTE TEY . ZOMEZFLEL. ThEh

20mL DEET T AIZAN, A ) —LVEMZTHENL, BIZEE2ET T A2
DEMMETAL ) —NVEMZTT7E=IY B MO B, BEEREFUK A2+ 2 (2
NHOWEE ImLIT, 7E=Y B EKUB E LTENETNOSmg 2 EHT 5, )



ERICEEL T, 7E=2 B KB BEEFRIKO—HEBEAE L, A%/ —/L
—& (3+1) TEMIZHRL, ImLTIZ7E= 2B AUB & LTENEN 1~8
ng Z e HTHEEO T B2 IR AIERER & T 5,

B & =}

T i IINTEREE 20 g & 0.01 mg DHFETEY . T O AZFEH L. 200 mL
DI =AT7 T2 a|lZ A, AZ ) —/L—K (3+1) 100mL ZhNz. 1555REY
RECHIT 5, HilEEZ A1 GFEA) THET' L, ARE D 7 LABIHET
LREHRIR & T %,

717 HALER FNIAFATI ) 7aenry b Y A7V =8 T A (500 mg)
B22AH ) =)L 8mL LONA X ) —)L—JK (3+1) 8mL CIEKLLHT 5,

AHEHATR 10mL % X =0 7 AITIEFEIC AL, KIEDFE TAHD REGIZET 5 F
THMSELH, AX 7 ——/K (3+1) 8 mL KONA X/ —/L 8 mL ZJIER 1 —
MUy I, [FAERICHE S ¥ 2,

50mL DORLIETZ T AL I=AT LD TICEE, AZ /) —/L—FEE (99+1)
UmLAEZI=HTFHIMATZ7E=V B RUB 2 &5, IWHIHE%E 40 °C
UTOKBTIEE A LCHET D E CTRIERNE L%, ERT ALk THET 2,
AL ==K (3+1) 1 mL ZEMEICINZ THEREMZEL L, AT 7207 41
Z— (fLF2 0.5 um LLF) TA@ML, K7 v~ 87 F 7 4 —I2i3 2 50BHAK
L5,

WRik7a~ 777 40— HEHRKRKE O 7 E =2 VIRATEMERS 20 pL Z iR IE
sma~<w I 7IZHEAL, 7~ NS T A EED,

HIESM B

R AR Aot e (BRI E 0 340 nm, #OEE R ¢ 450 nm)

BT AR T Fda T Y b ) B AV T A (N
£ 4.6 mm, £ X 30mm, KifESpum) 3

WOBE W AX =V —EEK Y T BERETRIE (0.1 viv%)  (1+1)

RO W AOERIE o-7 2T AT E R 0.40g (0.395~0.404 g) M
ON-TEFN-L-VAT A2 05g (045~054g) AKX ) —)b
SmL CEN L, BICTHA UEEEEIKR (RUB24.7¢
(24.65~24.74 g) JOUKER{ET R U 7 A 123 g (12.25~12.34
g) ZARIZEENMLTIL &L, KEgET N ¥ A% (30
w/iv%) TpH % 9.9~10.1 IZFAEE L7=H D, ) Z#/MZ T 500 mL
LT 5,

i W WEERE 1.0 mL/min, KOS 0.5 mL/min
=y B BT Al 50 °C, KSFE 50 °C

al ) BFohfcra~ NI LAhbE— 7 mEiEZ RO TREMREIER L, &R
B o7eE=v 0 B KUB, & HHT 5,
E 1 BB C T, AiZ 50 mL O GIERAE I ATL, 1,500xg T 5 47[H
EHOSEEL . BEREE T AT A REHRIR L T 5,
2 Bond Elut LRC SAX (Agilent Technologies #) XX Z i & [RZED D
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3 Fluofix 120E (FEMiZE T3EH (ke T) ) XX REDOH D
4 BOEaAN (N 0Smm, EX2m) I C, MSKED 7 LB L7
REER A bE CHO b L2k, EBICHOER RIS
(B28) HHEAN) T —va v
< ISHNIEN =R fe OVl U R

WINRE N ENNE S SRV 4

WK 4 Bk I (meke) I L (%) RSD, (%)
TE=VUB, ik 55 B £ fil ek 0.5 3 93.0 3.7
1 3 88.3 1.7
2 3 86.7 0.7
WAL I FH i & it 0.5 3 97.3 3.9
1 3 93.0 0.0
2 3 90.3 2.6
L4 i A R 0.5 3 95.7 2.6
1 3 88.3 2.4
2 3 90.3 42
LopvArZL 1 3 94.7 6.2
2 3 96.0 7.9
4 3 99.3 9.0
T7E=V VB, % 78 A A fl 0.5 3 94.0 6.6
1 3 81.7 5.1
2 3 82.7 2.8
WA i R T sk 0.5 3 92.0 2.9
1 3 9.3 0.6
2 3 87.7 1.3
L4 H i A DR 0.5 3 89.0 7.9
1 3 85.0 2.4
2 3 93.0 3.9
Eo9vAHZL 1 3 88.7 5.1
2 3 90.0 4.4
4 3 93.0 7.5
I [R] FAR
. e Haat AR OPIRE O RIENE  smkeimg SMERHE
[p%aEa B FEFE e i%?ﬁ( (mg/(fg;( (%;LY RSD, (%) RSDq (%) HorRat
TE=VUB, PO ARSI 6 0 1 84.9 48 438 0.29
TE= VB, Y0 ERARARE 6 0 1 82.8 3.6 7.2 0.44
(%) Zu~ s7 T L6
| B
|
L |
% | |II fl Bg
e | \ [ 'L
Y
L
il_l i \ _
] zn
f%ﬁH#F‘E]x’

AR (REBEAERAAMICENTUEE LT 1 mgkg HHUERM)
(DE/AsIcd YA NN

L

12 A7 %2 A KOV NI =Wk a~ 757 % 05 AR &S
X B [RIRg 3 M ik
() g e 7T R AROY MY =2 (2515

ratic
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(2) &P R
(3) ik
A HECHH

1) A7 XV AR 4277 FF v A [CoHisNOCI) 5 mg % 0.01
mg OHIETED, TOKEETHL, 50 mL OBOERET T AT AL, A X
J—=NVEMATENL, BIHERETAY ) —NENZ2D (ZOWH 1 mL 1%, &
77 FFRTVAELTOImgEEATS, )

2) RV = AR v hU =Y [Ci3H140s) 5 mg % 0.01 mg ODHFETEY |
ZOMEETLEL, 50 mL OEOEET T AT AN, A X ) —VENZTEN
L, BIZERETCAZ )=V ZMx5 (ZOW 1 mL (X, *FY=2&1L7T 0.1
mg ZEGHT 5, )

3) IRGIEHEIR FT T R ABERELOY b = R EREA 1 mL &
100 mL D27 7 A2 IZIEMIZANTRA L, BICERETTE =R LE
Mz CTEAEERKZHANT S (Z0K ImL X, F7E LTENEN Lug &
BET 5. )

ERICEE L T, IREEREFKO—H%2 78 h=1F U b—K (1+1) TIEMIZHA
WU, ImLHIZAZ 7 b AL LT0.1~80ng KX b U =% LT 0.2~80
ng G5 H T HBAORAIEEREZ RS 5,

B & =3

h H IOHTEREL 25 g & 0.0l mg DHTE TEY ., ZTOHMEEFH L. 300 mL
DI =TT AT AN, T =M V—3fiEE—7K (8+1+1) 100 mL Z 1%,
5rEER, 30 IRV IEE Tt L, K% 50 mL O b E 2 AT
700xg T 5 ZrfEliE Do BEd 5, EEAKE 10mL 2 50 mL O3 7 7 & 2T IEfif
IZAAL, 40°C LA FDOKIB T ImL LA FE THIERME L., ERTAEZESTTE b
= RUVEREL, WRKSEICHET 23EHEIR & T 5,

Wik E b R Y 7 A5 0.5 g ZRUEHARICIN A, FICEEE =T /L 10 mL %
EREICIMZ TELIBRA Lz, 10 mL OREREIZAIL, 1,000xg T 5 47050
B 5, Hiig—F g (EE) 4 mL %2 50 mL O3 7 7 2 2 |ZIEMEIC AL,
40 °C LT TIZE A EHET 5 £ CRUERME Lictk, ER T ALk THET D,
XE—AH ) —/L (1449) 2mL Z M2 THEEMZENL, K3mL 2Nz ThH 7
LRI B EHAK & T 5,

717 NIER BRMEIEMERE A AU R I = T AT B A X 7 —)L 5 mL K OVUK
5mL CIERESRT 2, BREHRRZ I =07 A A, AT TAR O B
ETH2ETHHEES, BREBIEOA-> TWERTIE I T A% AKX ) —)L 5
mL T2 [\FEE L, WA NER D 7 M2 FRICHRE S5,

S50mL DRI T AL I=HTLAOTICEE, TUVE=TK—AZ /) —)L
(1+19) 10 mL 24 7 AIZAx, A7 7 hxv v A KOV M) =V 2EHSE
%, VEHIE A 40 °C L FOKIBTIE E A LHET D £ CRIERM L%, EFE0
AEEoTHESES, 7 F=rUb—K (1+1) 5mL 2z CTEREY ZE)
L. 5,000xg T 5 spfm0aBEL, ik v~ N7 774207 MRVEESHTEHT
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122

L MEICHT 2R & T 5,

Wik v~ s 757 % 0F ARV ESIENT X &
W4 5ul 2k v~ N7 7205 ARVE RSy
=0 al A VN Y

WIESME Bl
(k7 v~ s 7 Z 7#)

AUBHRE S O IR A R TE
FraticiE A L, SRS R

71 7 L F T BTNV A ) BT N (N 2.1
mm, £ & 150 mm, Kifg 3 um) 2
B Hite W2 0.1 VV%XBEIEIE —0.1 vVIV% X7 & b= K U LR
% (19+1) — 10min — (1+9) (5 min f&FF)
i # : 0.2 mL/min
K7 A MR 40°C
(& T HDAVE BT EHET3)
i i o DU E AR B AT R
A4 4 v fb v baxTFr—AF 4k (BSD ik (EA A4
T—R)
A4 A v PR OIR E:120°C
T YNR— 3 v H A N, (800L/h, 500 °C)
¥y 7 U —fHE:35kV
2 — v H  A:N; (50L/h)
o — v E OJE:TEROLEBD
2 U Y g v o A :Ar (0.2 mL/min)
aYVaryrRx X —: FTROLEEBY
E =X — A4 F v FTROEEBY
x BWENE RN
7Y I—T— A=Y /4 o=y SY D ENS
HIEXT S E A A P BT TRILF—
(m/z) (m/z) (m/z) V) (eV)
EAS ST 404 239 — 25 2
— 221 40
AVER 251 233 — 30 20
205 30

LR

Fonm@ER skt 7 v~ b7

T LAMBE—7 @S TmE A KD

THRERAIERL, RBFTOA 7 7 XV ABLKOR N = B&2EHT 5,

E 1
INEFREDL D

Oasis WAX (Waters ¢, & CTAHIE 500 mg, V¥ —/"—%&F 6 mL) XL

2 InertSustain C18 (V' —= /¥ A = AM) Wit RZEDL D
3 ACQUITY TQD (Waters ) (2 X 2 Z4:41



(BE) DHEN)T—va v
* AINIEI =R K Ol LA i

MBS 4 S 00 L f@’ff il PN **R’foji )fg
T RERVUA LTRG-S AR 0.001 5 103 5.8
0.1 5 105 2.0
A A 4B E LA R 0.001 5 102 11

0.1 5 99.3 2.4

K& 0.001 5 91.2 6.6

0.005 5 98.1 5.0

Y = 0.001 5 98.1 5.6

0.005 5 104 3.3

BN 0.001 5 97.4 7.2

0.01 5 99.7 3.0

ST E 2 0.1 5 109 3.3

0.25 5 109 3.4

5T %3 0.25 5 112 4.6

5T F 4 0.25 5 103 1.1

PANWEYS EFLI K E Rk Bl A R R 0.005 5 103 5.7
0.5 5 100 4.1

A A 4B E LA DR 0.005 5 104 11

0.5 5 108 23

K& 0.005 5 99.8 6.6

0.05 5 93.3 2.0

Y = 0.005 5 103 5.3

0.05 5 101 2.5

ST E 1 0.005 5 95.1 5.9

0.05 5 95.9 5.0

ST E 2 0.1 5 84.4 49

0.25 5 95.1 7.0

ST E3 0.25 5 102 4.8

5T % 4 0.25 5 92.8 1.3

- S [E R
. hE EHR WINERE  wnEE  spvdE Uik SR BUNE
WA o L T e o Rem oty HorRat

AT T X EUMTIRE AR A 18 0 0.1 117 4.1 12 0.56
T UA 7 AR PR A R R 18 0 0.2 123 2.1 13 0.62
o 18 0 0.01 95.1 8.9 17 0.75

INZ 18 0 0.005 63.9 8.6 29 1.3
ST % 18 0 0.05 108 33 17 0.77
AYEYEEE 17 1 0.1 118 8.4 17 0.76
P P AR LA R 18 0 0.25 104 5.1 19 0.97

K3 18 0 0.025 94.3 8.2 33 1.5
INZE 18 0 0.005 107 4.6 21 0.97

>4 % 15 3 0.05 102 47 12 0.53

- ER MR (E-EREIC X HHR) F7 7 xR A B 0.001 mg/kg,
YRY = BB 0.005 mg/kg

R TR (BR—RBR=EIC L DR Fr7 I REFTr A EEY 0.0003
mg/kg, ¥ kU =2 : B 0.002 mg/kg
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(%) ru~ 7T LH)

A B
o ASShHLA - =
;]]H. -;-::: i H_lmm
i .
1000 | \
i 500 | B 2sc00 | I'.,L
ﬁ . I a’? 5 | S —— .
L 8 9 10 11 dim 5 9 10 11
{F3303R, {FRFFISRE, o
C D
] FAISEFLA = Ny
-\":J 2500 ﬁ 100000 l
'I'H C— |
w\: 1500 || . 50000 | |
M 1000 | M F— |
| [
g - ;:ﬁ%‘ | ]\ _
LU 9 10 1 e g d 10 11
290578, FRtREL

BERRUAMAROIOT LTS L
AB R (A7 7 FF¥T A L TlngmL, ¥ FY=2&LTI10ng/mL)
C: Wk UhZICAZ F bxv v A L LT 0.005 mg/kg A4 &ERN)
D : HEE UhEiZy b U =2 & LT 0.05 mg/kg 824 E7RN)

13 A7 7 X%V AROY M) =007 a~ b7 T 712 K5 RIEFS T L
(1) SORgbE 4277 bxv v ARV MY =2 (2 55
Q) HWH#E  BHEEROEAEE (R =il o TUIE AR Z R, )
(3) ik
A HECHH

1) 77 hxT v AR 427 7 hF T A [CyHisNOCl] 5mg % 0.01 mg
OHTETEY, ZTOHMEAETEL, 25mL DEBEET T AT AN, AX ) —
NEMZTEN L, BICHERETAY ) — V&2 M2 (ZOW 1 mL X, £7 7
P ALELTO02mg 2B AT D, ) . HICZORDO—EE AKX /) —/LTIE
AL, ImLPICAH 7 T hFV U AELTClug a8l dT547 7 hxv v
A BEVERIR 2 i8S 5,

2) ¥ MU= AR v b U=y [Ci3H140s) 5 mg % 0.01 mg DA £ TEY |
ZOHMEETEL, 25 mL DBGEEET 7 A3l A, A% ) —LENZ TEN
L., HITERETAZ ) —Z2M2 %5 (ZOWK 1mL (&, M= 17T 02
mgEEAaT D, ) . BICZDERD % A% /) — /L CIEMIZHR L, 1 mL HiZ
VhU=2 LT lug 267560 M) =V ERERIRERET S,

3) RAERER EAICELT, 277 PR AR U = S EYERK O
—#EEA L, T =MV =0k (1+1) TEMIZHRL, 1 mLHIZA27 F b
FUUVARRY R = LTENREN 1-50ng 2 & H T DB ORAEER %
TS 5,
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B == =2

& =

T i TR 25 g 2 0.01 g OHTETEY . TOEEZTEH L, 200 mL O
e =A 7 722l Ai, 7 F=FUV—HRE—IK (8+1+1) 100 mL %1% T
MU t% 5 oMERES L, EIi2 30 oMEY BETHHT 5, ks A8 (5
fEA) TAIBL, A S mL % 50 mL O3 7 F A2 IZIEMEIZ AL, 40 °C LA
TT1mL LT CTRIERET D, BICERATAZRESTT = L E
PrE L, RIS 23 RHAIR & T 5,

o O WAL NY 7 A8 0.5 g #elEHARICIN X, EICHEE=TF /L 10 mL %
BRI Z TELKIRA L2k, 10 mL OREREIZAIL, 1,500xg T 5 47050
B9 5, Mg F Vg (FE) 5mL % 50 mL O 7 7 A I EMEIC AR,
40 °C LR TIZ & A EHET 5 £ CRIERME Lck, SR T AL E-> THET D,

TEr=bFU =K (1+1) 2mL Z EMIZINZ CTEEMEE?T, Z0OREH
HNUOTT AT 7 BEOEEE (F&E1.5mL) Zuf; L7ZRANAEE (4
1 H30,000) &7 4 —F v TEHZ AN, 5,000xg T 15 5D Ai L,
AREWRE 7 v~ 777 4 — I T HRBHEIR & T 5,

WRik7a~ 8777 00— REHEKR K OB IRAIEMER A 20 pL 2RI v~ k7
TF7WHEAL, Ja~x NI LEGES,

HIESE fl

o M A dobRE OB @ 335 nm, HOLECR 480 nm)
H T A FTETUNTY MM Y B AH T A (N 4.6 mm, £

X 250 mm, RifE 5 pm) 3
wOBE W TER=RUAL—K—1vN%I U (230+230+1)
i 3 : 1.0 mL/min
717 LAFEIRE ;40 °C
G B O Bonre~s M ANDLE— 7 E S WEHEE A RO THRER 2 1E
L, REHPOA 27T FR U ABKROY N = BEET S,
W1 FEPINEDLETHET D,
2 Microcon YM-30 (Millipore ¢ (fR7E#&T) ) IIZTNEFFEOH D
3 InertsilODS-2 (V—= %A = 2 ViZontFEDLD
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(BE) DHEN)T—va v
* AINIEI =R K OVl LA i

+ v N sHE G Pl
T2 53 4 SO ﬁiﬁf L PR ﬁﬁhf?

F IR A % 8 A7 B A R R 0.01 3 106.5 8.9

0.1 3 105.6 7.6

WAL IE 6 i A i 0.01 3 103.8 10.2

0.1 3 98.2 7.4

K 0.01 3 9.3 13.0

0.1 3 97.1 7.1

Lob AL 0.01 3 103.4 13.6

0.1 3 98.6 7.0

TR)=r % A7 T R i A R R 0.1 3 90.8 12.5

0.4 3 77.2 5.5

A AEE A A ek 0.1 3 84.0 7.4

0.4 3 83.0 3.6

PN 0.1 3 85.0 3.0

0.4 3 86.2 0.5

Lo AL 0.1 3 87.5 2.7

0.4 3 88.7 3.0

- L[] FABR
. e ik EHIE O WRINPEEE  mommies (v ENMSRURNE SR SR E
sl RS %é; ?;%]; (J(lz]ﬂli:/{fggh G mer ) RSD, (%)  RSDg (%) HorRat
F T b¥ A RAEA R 11 0 0.02 100 33 7.9 0.36
<A n 11 0 BaE%e T (0.0186) 21 24 1.1

T hU = T B B St 11 0 0.2 83.6 6.1 12 0.58

- EE PR (R—3RBREIC X D) F7 7 hxv o A REH 0.005 mg/kg,
Y hYU = 3k 0.02 mg/kg
C I A-E AN PN |

A5k
| =

4
W |
]
Ed
¢l .

0 5 10 1:5 20
{R304R8, 55

AMEE (KEICAIVSFFVUAELTO01 mgkg, Y RUZELT
0.4 mg/kg AL EFM) DU/ AT TS LA

HAR ARYES OIEEE
AL, DOBIEEROREZIEET D20LERH 5560 OIEEELBIET D,
1 D ORIEMEIR O WS VAT 1T K DA E Tk
(1) FEERRNVE 777 FXRTY B [(CiHROs) . 777 ¥ By
([CiH1406) « 77 7 F ¥ G [CyHRO7) . 777 FF v Gy [C7HO7)
ATV T hYAF L (CisHiO6) « BT 7L/ 2 [(CisHnOs) KOFH 7 T FF
> A [CH1sNOsCl)
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(2) EEE

A HEOCHH
1) —7ulfh)vsERER T ruaiBh)vs EERE) (0o I
HaEAWTHRE L, 100~110 °C T 3~4 BRI L= 6 ) 80 mg % 0.01 mg D
HiE TR, ToHEEZTHL. 1LOEEY T A3 A, Wig (1+2,000) %
Nz T L, FICHER X THEE (142,000) 22 THEEKIET5 (20D

B (Cs (mmol/L) ) X FRickvskds, ),

w

T 29418
W —ruifph ) AEE (mg)

PEYER 1 O —H 2 hiile (1+2,000) TIEFEIZ 2 5 N4 FICHIML T, £hEh
BEVEIR 1T e OMEYER 1T & 3%,

2) DOEAEEAERER R VIR TDUEOEERRHRARE 10mg 2% 0.01
mg OHTETEY, ZOREZFEL. 50 mL ORET 7 X3 A, 0 UFEH
XS T 2 AR A N2 TN L, BICHERE CHINEEZNZ 2 (201K 1
mL X, £ 0HELLT02mgZ2a AT 5, ) o Z OO % f RIS C 1B
AR L, B OFEITHIGT 2 HERE OO EAEER R T 5,

F 1 HAOFEOEERRR A RIE, A BRI O & R

S

SHI A= e 7

ey T B AR DVERE
(ug/mL)

777 XVUB, 777 ¥V UB, (CHRO) 7ER=RU L 10
T77 "XV UB, 777 ¥ UB, (CH,O) 7ER=FU L 10
777 hXV0G T7T7 ¥V G (CHL,0,) TER=FRU L 10
777 ¥V 0G, 77T bFVUG, (CHL0,) TER=FRU L 10
AFN T2 b AFy ATV I RV AF LV [CgH 06 N 10
ProL /v Y771 /v [CHpOs) AR ) =)L 10
FT T RRVUA AT T RV UA [CHgNOKCH  Fv=y —gEiE (99+1) 10

B RAEEIHOKIE
T O AEEA Y T AERERE 1, 1 KO T IZoWT, BifgE (142,000) % xR &
L O 350 nm OWOLEEZHIE L, FTRICE VR () #HHT 5,
_ Ax1,000
= .
A WG
Cs : HEYEWR O YR (mmol/L)
FEERICONWTENENE N LW ROFHEEZ R L, TR XD #HIER
% (CF) ZHEMHT5™3,
3,160

4
Eq @ WG O E

E

CF =

c A T
MOVEAR E AR I OW T, B EICHIST DA RE B2 ik & LT, &
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2 TR THENOEICRIET D RERRLEDORINA ST FVZRE L, £ O
ROWSCEZRET 2,
TRIZEY, DOFEEAEERORE (C (ngmlL) ) ZHHT 5,
AxM x CF x1,000
- £
A WO
M E0NHOy & (THR)
e BMOFEDOENARNARE (FF)
2 BDOFEOEERRR I, ARG & O E IR
R ERE EVROLRE

C

v
7 eRA (g/mol) (nm) €

777 hFRUUB, 312 350 20,700
777 hXxTUB, 314 350 22,500
777 FRUUG 328 350 17,600
777 hXRVIUG, 330 350 18,900
AT VT R AF 324 325 15,200
vrIv v 318 314 6,000
FTT7 XA 403 333 5,440

F1 EEElcm OaERELEZ WS,
2 BEEL X9 & T DEEMER OV ARIE DR REEIE & 72 555 1X. 10 mg
FHY B DY AR MEIR 2 EfEIC L VD . WA BRE LR UBEOBIEEZIT O,
3 HWHIEFRE (CF) 78 0.95 Riii i 1.05 #8225 A 1%, MM O TFiE%
o b BEZIT 9 .
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