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Simultaneous Determination of Oxaziclomefone, Dimethametryn and Pyributicarb
in Rice Straw, Whole-crop Rice Silage and Paddy Rice for Feed by LC-MS/MS

Satoshi YOSHIMURA”
(* Food and Agricultural Materials Inspection Center, Fukuoka Regional Center)

An analytical method was developed to simultaneously determine the levels of dimethametryn,
oxaziclomefone and pyributicarb in rice straw, whole-crop rice silage and paddy rice for feed
using liquid chromatograph-electrospray ionization-tandem mass spectrometer (LC-ESI-MS/MS).

After addition of water to samples, the above pesticides were extracted with acetone, and the
resulting solutions were filtered. The filtrate was then diluted with acetone to a final volume of
200 mL. The sample solution was purified with InertSep Slim-J C-18B (GL Sciences Inc.; Tokyo,
Japan) and injected into the LC-ESI-MS/MS for determination of the levels of the three pesticides.
LC separation was carried out on an ODS column (ZORBAX Eclipse XDB-C18, 2.1 mm i.d. x
150 mm, 5 pm from Agilent Technologies Inc.; Santa Clara, CA, USA) using a gradient with 2
mmol/L ammonium acetate solution and acetonitrile as a mobile phase. MS/MS analysis was
performed in the selected reaction monitoring (SRM) mode.

Spike tests were conducted on rice straw, whole-crop rice silage, and paddy rice. Rice straw was
spiked with 0.2 or 0.01 mg/kg of dimethametryn, 0.3 or 0.01 mg/kg of oxaziclomefone and 0.1 or
0.01 mg/kg of pyributicarb. Whole-crop rice silage and paddy rice were spiked with each
compound at 0.1 or 0.01 mg/kg, respectively. The mean recoveries ranged from 88.3 % to 105 %
for dimethametryn, 91.7 % to 100 % for oxaziclomefone and 84.1 % to 104 % for pyributicarb.
Three times repeatability in terms of relative standard deviations (RSD,) were not more than
4.7 % for dimethametryn, 7.1 % for oxaziclomefone and 7.8 % for pyributicarb.

A collaborative study was conducted in eight laboratories, using rice straw, whole-crop rice silage,
and paddy rice spiked with dimethametryn, oxaziclomefone and pyributicarb in the following
quantities: 0.1 mg/kg for rice straw, 0.04 mg/kg for whole-crop rice silage, and 0.05 mg/kg for
paddy rice. The resulting range of mean recovery, repeatability and reproducibility in terms of
relative standard deviations (RSD, and RSDy) and HorRat, respectively, were 94.1 to 96.4 % and
not more than 3.8 %, 4.0 %, and 0.18 for dimethametryn, 94.1 to 96.8 % and not more than 7.4 %,
7.4 %, and 0.33 for oxaziclomefone, and 81.4 to 88.0 % and not more than 6.6 %, 7.0 %, and 0.32
for pyributicarb.

This method was validated and established for use in the inspection of oxaziclomefone,
dimethametryn and pyributicarb in rice straw, whole-crop rice silage and paddy rice for feed.

Key words: dimethametryn; oxaziclomefone; pyributicarb; liquid chromatograph-tandem mass
spectrometer (LC-MS/MS); electrospray ionization (ESI); rice for feed; rice straw; whole-
crop rice silage; paddy rice; collaborative study
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Dimethametryn

Ni-(1,2-dimethylpropyl)-N,-ethyl-6-methylthio-1,3,5-

triazine-2,4-diamine
C11H21N5S MW: 255.4
CAS No.: 22936-75-0
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Pyributicarb
0-3-tert-butylphenyl-6-methoxy-2-
pyridyl(methyl)thiocarbamate
CisHuN,O0,S  MW: 330.4
CAS No.: 88678-67-5

Fig. 1
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Oxaziclomefone
3-[1-(3,5-dichliriphenyl)-1-methylethyl]-3,4-dihydro-
6-methyl-5-phenyl-2H-1,3-oxazin-4-one
Cy0H19yCLbNO, MW: 376.3
CAS No.: 153197-14-9

Chemical structures of dimethametryn, oxaziclomefone and pyributicarb
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2 EERAE
2.1 & OB
Fao O X OMEKIZZENEIN 1| mm OS5 WA EIET 2 E THH L7, WCS I 60 °C T 24
MMz L, WICENICE®E LR Lk, FRRICHLT-.
22 O
) 7Ebhy, 7B b=bUIIFEREER . PCB B2 W=, AKiZ#@HiAk (JIS K 0211 (27
5 5218 OFEMIAK) AW, BEEET U F =0 ATRERRE V.
2) VAZ ALY FEHERK

AR AN AEAES (B EA LR, M 99.6 %) 25mg & IEMEICE -S> TS0mL DR T T

WA, TERCEMATENL, LIERETREBEZMA T A X A MY AEREFHK
ZPFRL (ZOWA ITmLiE, YAX AU ELTO05mg (£099) Z2&HT5H. ) .

3) AXH T m AR AEYER K

FXH T m AR CERES (B R, ME 99.8 %) 25 mg & IEAEICE - T 50 mL D&
7 AAIZAN, TR OEMZATENL, TICERE CREHEEZMZ THXH T 7 m 2R
BEHFRZFRE L (201 mL X, %% Y7 AR L LT05 mg (£0.998) % &4F
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23 HEEROZGE
1) et 0 ZM-100  Retsch & (1 mm 2 7 U —2, [El#55 14000 rpm)
2) WEAREL A 0 SM-100  Retsch ! (1 mm 227 U —> ) [Al#53% 1690 rpm)
3y AU BTNV INMET U AN =T A : InertSep Slim-] C18-B (£ T AHIE 500 mg)
ez A A = A Y =R =Rl LT b O
4) LC-MS/MS :
LC #5 : ACQUITY UPLC System Waters
MS 0 : ACQUITY TQ Detector Waters f
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1 #h
IONTEREL 10.0 g 28> T 300 mL O3 =fHA~7 T 232 Ak, /K30 mL CBKiX 20 mL) %
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(280 rpm) I L7, 200 mL 0L BE7 I 2 a%2 7 7F—F}o Fic@E s, #tikzs A% (5
i B) CTWEIABLIHE, KO=A7T7AaROEIZIEXRTE M 50 mL THEL, [FEE
B A L7, FICEBR 77 Aa0ERETTE M 2MMATZ. 2O 2 mL % 50 mL 72
T 7 A ZIEMIZAR, K20mL 22 T, A7 L20ABIHAES 530K & LTz,
2) h T L
FI BTN I Y BTN I =H T 8% T =ML 5 mL KOUK 5 mL CHAEK G
WL, WENAKZ R =8 7 A AR, #iiE 1 mL/min F2E CTW 5| L CHkmE A7 TAAIO Eik
ICETLETRESERE. REHARO A>T ERTE I A2 K-—T =1L (3+2)
5mL 32T 2 [yEH L, WRAIERI =77 MMz, FEEEICHEBSEZ. 10 mL 02~
TAAEI=ATLADOFICEE, TEh=F V=K (4+1) 9ImL 2 =07 Lz, &E
WERHSE., TICE2ET7 7 Aa0ERE CRESZMZ, TORDO—ERE% 5000xg T 5
RO L, BB Z LC-MS/MS (2 & 2 HlE 4 2 iR & Lz,
3) LC-MS/MS (2 Xk B HlE
AUBHRIE e O 2 KR A RS WE % 5 pL 2 LC-MS/MS ICVEA L, #IRFUSHE (SRM) 7 1
~ b7 T LEG. MESRMEL Table 1| X2 1R LTz,

Table 1  Operating conditions of LC-MS/MS
Column ZORBAX Eclipse XDB-C18 (2.1 mm i.d.x150 mm, 5 pm),
Agilent Technologies

Mobile phase 2 mmol/L Ammonium acetate solution - acetonitrile (4:1)
— 15 min — (1:9) (hold for 5 min)

Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)

Mode Positive

Ion Source temperature 120 °C

Desolvation gas temperature N2 (650 L/h, 350 °C)

Cone gas N2 (50 L/h)

Capillary voltage 3.5kV

Table 2 MS/MS parameters

Precursor  Product Qualifier Cone Collision
Target ion ion ion voltage energy
(m/z) (m/z) (m/z) V) (eV)
Dimeth: 256 186 - 31 27
imethame _—
on ; 68 63
. 190 - 23
Oxaziclomefone 376 21 _—
- 161 43
) 181 - 23
Pyributycarb 331 16

- 108 39
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4 FH =
BFol SRM 7 a~ N7 7 AL E—7 HELRE S 2RO TREBMREZIERL, HEHHFO
HEEREZHE L.
B, TEEOME% Scheme 1 [Z/R L7,

Sample 10 g (300 mL of Erlenmeyer flask)

add 30 mL of water (paddy rice: 20 mL)
allow to stand for 30 min

add 120 mL of acetone (paddy rice: 100 mL)

shake for 30 min

— filter through No.5B under reduced pressure

wash with 50 mL of acetone

— fill up to 200 mL with acetone

add 20 mL of water to 2 mL of sample solution

InertSep Slim-J C18-B (500 mg)
prewash with each 5 mL of acetonitrile and water

apply sample solution

wash with 5 mL of water-acetonitrile (3:2) (twice)

elute with 9 mL of acetonitrile-water (4:1)

—fill up to 10 mL with acetonitrile-water (4:1)

—— centrifuge for 5 min at 5000xg
LC-MS/MS

Scheme1  Analytical procedure for dimethametryn, oxaziclomefone and pyributicarb
in rice straw, whole-crop rice silage and paddy rice for feed
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0w N T ANPLE—ZHBEEOE S ZHOTHREREZIEKR L. HFoNTRERO —HIT,
Fig. 2 D& BV THY, TFH V71 AR EEF4 0.1~10 ngmL #HYE (EAEL LT
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Fig. 2  Calibration curves of dimethametryn, oxaziclomefone and pyributicarb

by peak area (left) and peak height (right)

32 AT ETINT U IALT Y BTV = h T B D OV Sy OHERE
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TR CchHKk—7T b=FrU L (342) 10 mL OE TIHEHET, 7 h=r UL —K
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(4+1) 0~8 mL D4y TRBEIEH L T /=, JFRLIETIE 10 mL THEHE S ETWD R, WK%
ZUTHREN 10 mL OLET7 T AAThHVIEREBALIBENNHLZ LG, KIETHE, 7
Eh=bFU—JK (4+1) 9 mL THEHESELE, 2BV 7 A2 OERE CRIEHEAZMZ LC-
MS/MS (2 K HEICHET 2 50K & LTz,

Table 3  Elution patterns of dimethametryn, oxaziclomefone,
and pyributicarb from InertSep Slim-J C18-B

Recoverya) (%)

Acetonitrile - water

Feed types Pesticides

(2:33) (4:1) 4:1) (4:1) Total
10 mL 0~8mL 89mL 9~10mL

Dimethametryn 0 96.1 0 0 96.1

Rice straw Oxaziclomefone 0 106 0 0 106
Pyributicarb 0 95.8 0 0 95.8
Dimethametryn 0 97.9 0 0 97.9
V\r/ilsce)lz-ﬂ(:goep Oxaziclomefone 0 96.2 0 0 96.2
Pyributicarb 0 95.9 0 0 95.9
Dimethametryn 0 98.3 0 0 98.3
Paddy rice Oxaziclomefone 0 97.1 0 0 97.1
Pyributicarb 0 96.7 0 0 96.7

a) Mean (n=3)

33 ¥ MU v REROMR
24 O DR 2ICEVFAR L Fab D, WCS ROMKD 7 T v 7 W EHARICA T+ Y7 1 £
AL L TO01 mgkg fHY & GREHABHAKF TI1 ngmLHEYE) 2ZNZENRMLIEZE~ B
U w7 AFEHEIRITDONT, 2.2 O SITHE- TR L7z R E O SR ICRTT 5 ©— 7 mfg %
MR LA, E—ZHMEIL 91.4~105 % THY, XV U7 AR ETRE~ MY v 7
AR DREREELZZITHZERHERETH -T2,
3.4 WiEWE OB
faio®, WCS LUMLKS 1 BikZ23k & LT, AIEICL AR L 73 EHNAIR 2 LC-MS/MS (2
HEAL, 56017z SRM 7~ N7 I Lh%ERLIZEZA, WTORBHIBWTH EEEZ TS
HE—=ZIZRO N oT.
2B, YEMbOLDOSRM 7 v~ N/ T A% Fig. 3 1m LTz,
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Fig. 3  SRM chromatograms of rice straw (blank) and standard solution

(Arrows indicate the retention times of pesticides.

Scales of y-axis are the same between A and B for each pesticide.)
A: Rice straw

B: Standard solution (0.1 ng/mL: 0.5 pg as each pesticide)

3.5 RINENREER

21ICE VAR LB HA * (Fab 5, WCS LUORK) 2o\ T, YAXZ AN ELT,

fa 512 0.2 &1 0.01 mg/kg Y & (REHREHAK T T2 X101 ng/mL) , WCS [ZJ#HE L
T 0.1 XTN0.01 mg/kg FHY & (& RUEHAR € 2.25 K10 0.225 ng/mL) , FLKIZ 0.1 T 0.01
mg/kg FH Y B G BRI T 1 R TN0.1 ngmL) , AFV T r7ua AR LT, bz 03
KO 0.01 mg/kg FAY &8 (B &Rl C 3 X TY 0.1 ng/mL) , WCS IZJRMH#LRE L T 0.1 KO
0.01 mg/kg fHY4 & (Fef&aBHAIR T 2.25 %10 0.225 ng/mL) , #KIZ 0.1 & T 0.01 mg/kg fH34
B REREHAKRT T 1 XOV0.1 ngmL) , U TFHLTELT, fibdbLKUOHKIZ 0.1 KO
0.01 mg/kg FIY & (FEREHAKF T 1 KO 0.1 ng/mL) , WCS [ZFE#H#LHE LT 0.1 T 0.01
mg/kg FH34 & (B A&FUEHATR T 2.25 &0 0.225 ng/mL) TNENIRIMNL, AREICHE-> T 3 A80F
ITIZ L D IRMNEIGRER & FEhts U, SERIEIEE K OWMEGR UREE & R 7z,

£/, WCSIZOWTIHEMOKDEREE 60 %EMBEL, FWHPRE~OWHBEIX, K% Ok
AR 60 %) TIRE=EEY OKDEHE10%) TRE 225 OANERD .

ZORERIT Table 4 DEFY, PAXARNY NZONTIE, FHEILERIT 88.3~105 %, + D
WUKSEIL RSD, & LT 4.7 %A, XV 70 AR ATHONTIE, FEHEINEL 91.7~100 %,
Z O UK EITHHE R 2 (RSD) & LT 7.1 %LLF, BV TFHALTICo0NTIE,
IR 1T 84.1~104 %, & O UKEE L RSD, & LT 7.8 %L FORMGENE STz,

ek, o SRM 7 u~ N7 T ADO—f% Fig. 4 IR LT,
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Table 4  Recoveries of pesticides
Feed types
. Spiked level Rice straw Whole-crop rice silage Paddy rice
Pesticides ) ) 2) b) a) b)
(mg/ke) Recovery RSD:’ Recovery ~ RSD:r Recovery  RSD:
(%0) (%0) (%0) (%0) (%0) (%0)
0.2 92.8 3.4 - - - -
Dimethametryn 0.1 - - 90.8 1.8 98.6 0.6
0.01 91.0 3.5 105 4.7 88.3 2.2
0.3 99.0 2.5 - - - -
Oxaziclomefone 0.1 - - 94.2 2.6 99.5 7.1
0.01 95.5 3.1 100 4.5 91.7 4.9
o 0.1 84.1 3.9 90.3 5.3 91.2 7.8
Pyributicarb
0.01 93.1 1.1 95.5 3.6 104 4.9
a) Mean (n=3)
b) Relative standard deviation of repeatability
A > (pyributicarh)
£ 231 = 161
=
40_]'] N ol
: .
- {oxaziclomefone)
276 =190
(dimethametryn)
256 > 188
Llli|||||||||
1200 13.00 14.00 1500 16.00 17.00
Retention time/min
B
(pyributicarb)
> 331 > 181
‘G
=
y
A= (oxaziclamefone)
a76 =190
{dimethametryn)
256 = 186
L L U B B B L B
12.00 13.00 1400 15.00 16.00 17.00
Retention time/min
Fig. 4 SRM chromatograms of dimethametryn, oxaziclomefone and pyributicarb
A: Standard solution (The concentration is 1 ng/mL as each pesticide.)
B: Sample solution of paddy rice (spiked at 0.1 mg/kg of each pesticide)
3.6 EE FREOHEH TR

KIEOTEETREOHMRH TREZ MR T 5720, fMEHA XA 7o ARCEERML,
WINEIGRERIC L VB ONAE—27 D SNEN 10 K ON3 LR b EELRDT-.
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ZORER, HoONTE—27 O SNMR 10 PLE L2 2REIX 0.01 mgkg THY, £z, SN LN
3 L5 EIX 0.003 mgkg ThHo=Z Enn, BB (WCS I1ZJEEZY) FoE&E TFIRIZ 0.01
mg/kg, i FFRIX 0.003 mg/kg TH - 7.

723, Table 4 IZ/R L7 &30, HHE & FREEIZHT 2BMNEGREBRFE RIZBIFCh -7z,

3.7 AR

RIEOBM B 2RI 5720, REIEM, 2 oEF/RO 2 fUE cHmarhc X 53t
[ R & FE it L7z

HmiEl s LT, fbbicAxy o7 m AR %L LT0.1 mgkg FHYS & (O HRE 10 g
WK LT ImLHIC Ing Z2E5A T HEEER | mL M) %, WCSIZHEMHBE L CAFH 7 o R
UL LC0.04 mg/kg AHY . (AT FHECEN 10 g 12X L C 1 mL 2 0.9 ng & A7 D IEHER |
mL {0 %, PRICA X7 m AR FEE L TO0.05 mgkg fHY & (OHTHEE 10 g 2k LT
1 mL 2 0.5 ng 5 AT HEHER 1| mL IS %, THENERBREIC CTONBELEOFT B IZH
LTI LB 2 -, SINRBREIT, 4 E L E A8 A 2 RS PE b e iF 22 A,
MR E N A AR ST o & —ZEERFZERT, NLATBUE N EMOKETE B L2 28t o 2 — B
B2 2, Rty —, Ailetr ¥ —, A4AtREEy % —, RME ¥ — kK OFE
it & — (Gt 8BrE) Thol. FROMITIZHOVWTIE, EHEEMIZN—FF A XSl
BT 5 FIE P 9% % E|Z, Cochran MiE, FAHUE 1 80D Grubbs #iE K O 1UIE 2 fHD
Grubbs MREZITVY, ANMEOAEE MR L- E TR, ik UEE (RSD,) &K OEMH
BUKSEE (RSDp) # B L, 5547 RSDr /5, {&IE Horwitz & "% H\ T HorRat &K 7-.

FEBIX Table 5~7 DBV Thote., VAX A LI AZHONT, FHREILET 94.1~96.4 %,
RSD, (% 3.8 %LL T, RSDriE 4.0 %LL T, HorRat (X 018 AR CThHo7=. AFH /v AR
W, SRR ER X 94.1~96.8 %, RSD, 1% 7.4 %LL T, RSDrIE 7.4 %LL T, HorRat X 0.33 LAF T
bofo. BUTFANTIZONT, FHEILEIL 81.4~88.0 %, RSD, 1L 6.6 %LL T, RSDg i
7.0 %LL T, HorRat X 032 UL T TohHo7=. HorRat W T4 H 0.5 % FEI 723, KOoNTIENR L T
L TORGHN 1 E OB OB ELRBIECH LD LB BN,

SEOD, FBR=ECTHEH L7 LC-MS/MS O#§fE% % Table 8 (278 L7z,
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Table 5 Collaborative study results of dimethametryn
Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.102 0.102 0.0386 0.0397 0.0510 0.0484
2 0.0991 0.0992 0.0396 0.0396 0.0507 0.0513
3 0.0882 0.0887 0.0352 0.0361 0.0442 0.0448
4 0.0859 0.0841 0.0360 0.0364 0.0416 0.0440
5 0.0820 0.0883 0.0421 0.0399 0.0501 0.0498
6 0.0952 0.0978 0.0391 0.0368 0.0462 0.0483
7 0.0981 0.0994 0.0348 0.0389 0.0493 0.0488
8 0.0960 0.0988 0.0374 0.0394 0.0507 0.0520
Spiked level (mg/kg) 0.1 0.04 0.05
Mean value ” (mg/kg) 0.0941 0.0381 0.0482
Recovery * (%) 94.1 95.3 96.4
RSD: ” (%) 2.1 3.8 23
RSDr ° (%) 3.2 4.0 3.2
PRSDr * (%) 2 2 22
HorRat 0.15 0.18 0.14
a) n=16
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation



FRHA RROA XSV I a Ry, VAZAN) VRO T FANTOWRKs < 87575 07 MUBEMTFHC L ARRERE 53

Table 6 Collaborative study results of oxaziclomefone

Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.0974 0.105 0.0381 0.0410 0.0518 0.0478
2 0.0973 0.0930 0.0384 0.0387 0.0509 0.0481
3 0.0905 0.0934 0.0335 0.0344 0.0445 0.0457
4 0.0944 0.0901 0.0366 0.0366 0.0492 0.0476
5 0.0882 0.0972 0.0421 0.0328 0.0482 0.0496
6 0.0930 0.0945 0.0402 0.0373 0.0482 0.0503
7 0.0916 0.0974 0.0349 0.0385 0.0452 0.0465
8 0.0929 0.0977 0.0408 0.0383 0.0509 0.0502
Spiked level (mg/kg) 0.1 0.04 0.05
Mean value ” (mg/kg) 0.0946 0.0376 0.0484
Recovery * (%) 94.6 94.1 96.8
RSD: ” (%) 4.1 7.4 3.1
RSDr ° (%) 4.1 7.4 3.3
PRSDr * (%) 2 2 22
HorRat 0.19 0.33 0.15
a) n=16
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 7 Collaborative study results of pyributicarb
Feed types
Lab. No. Rice straw Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.0816 0.0832 0.0328 0.0327 0.0482 0.0458
2 0.0794 0.0734 0.0320 0.0306 0.0417 0.0383
3 0.0746 0.0787 0.0296 0.0305 0.0401 0.0422
4 0.0824 0.0759 0.0313 0.0320 0.0442 0.0415
5 0.0766 0.0890 0.0311 0.0390 0.0440 0.0498
6 0.0900 0.0886 0.0378 0.0396 0.0495 0.0459
7 0.0809 0.0840 0.0309 0.0339 0.0386 0.0407
8 0.0829 0.0816 0.0342 0.0340 0.0498 0.0439
Spiked level (mg/kg) 0.1 0.04 0.05
Mean value ” (mg/kg) 0.0814 0.0333 0.0440
Recovery * (%) 81.4 83.1 88.0
RSD: ” (%) 5.0 6.6 6.1
RSDr ° (%) 5.2 7.0 6.5
PRSDr * (%) 2 2 22
HorRat 0.23 0.32 0.30
a) n=16
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 8

Instruments used in the collaborative study

Lab. No.

LC-MS/MS

LC column

(i.d.xlength, particle size)

LC: ACQUITY UPLC, Waters
MS/MS: Quattro premier XE, Waters

Inertsil ODS-SP, GL Sciences
(2.1 mmx150 mm, 5 um)

LC: Nexere X2,Shimadzu
MS/MS: LCMS-8040, Shimadzu

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 um)

LC: 1200, Agilent Technologies
MS/MS: 6410 Triple Quad LC/MS,
Agilent Technologies

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 pm)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 um)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ZORBAX Eclipse XDB-C18,
Agilent Technologies
(2.1 mmx150 mm, 5 um)

LC: ACQUITY UPLC, Waters
MS/MS: ACQUITY TQD, Waters

ACQUITY UPLC BEH C18, Waters
(2.1 mmx150 mm, 1.7 pm)

LC: 1200, Agilent Technologies
MS/MS: API-3200, AB Sciex

Mightysil RP-18 GP,
Kanto Chemical

(2.0 mmx150 mm, 5 um)

4 F&EOH
B A RICERT A4V 0 AR UEITHOWT, JFRL E2 1S, LC-MS/MS % Wiz iE
BIEDOFE ST EE~DHEH DO RIZOWTHE LI 25A, 77 LMBIZBIT 5 NEREEZ
10mL 7225 9mLIZEE L, UTOMREBH/ONTZZ &b, Fﬁﬁﬁfﬁbf“dbé EEZOHNTZ.
1) MEMRIL, 0.1~10ng/mL (FEAEE LT 0.0005~0.05 ng) D#i B EZ R LT,
nk, YEmERIIBITL%~ MY y?X@ﬁ%ﬁﬂlﬁlﬂlﬁiﬁEﬁODaﬁi%fE&i, AHZARNY L
T, M 5122 KO0 0.1 ng/mL FHYEEE, WCS 12 2.25 & T8 0.225 ng/mL A4, K 1 &
0.1 ng/mL AHYEE, XV 7 aARr LT, MboIZ3 K0UV0.1 ng/mL fAHHRE, WCS
12 2.25 1R 0.225 ng/mL FHYMIREE, BIKIZ 1 K OV0.1 ng/mL AHYSERE, ©Y 7F A7 L LT,
Fado B K OWIKIZ 1 L TV0.1 ng/mL AHSJRE, WCS (T 2.25 T8 0.225 ng/mL FHYEE & L.
2) REZENMGFONLDBBHARICONWT Y M) v 7 A REHER LTIHER, FH Y7 m ARy
FIEHAB~ MY v 7 R K DREREELZITHZERHERNRETH - .
3) fARHHA RN, KRB THRLRZZ e~ T AI2E, EEEHITSE—7 13380
B7Rino Tz,
4) HEEHA RICTOAZ A RY &L TO0.1 mgkg (Fab 51 0.2 mgkg) XO0.01 mgkg, A%
vrma AR ELTO1 mgkg (F 51X 0.3 mgkg) &XON0.01 mgkg FHY&E, BV T F LT L
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LTO0.1 XT00.01 mgkg ZHMUL, KRIEICHE - T3 SOHTON 230 L, [BEIUCER K O UK
ROz L Z AR IeAER AT
5) RKECBFL2AFH Y7 v AR EOERE FRIZEEF T 0.01 mg/kg, #H FERIZ 0.003
mg/kg Toh > 7.
6) AXF VT r/uARUELLT, b 5T 0.1 mgkg, WCS (2 0.04 mg/kg M OB K2 0.05
mg/kg Y EZIRM LB ZHNWT 8 RB=EICEB W TRIEICHE VIR Z FhE L7 &
A, BiF iR a2,

# &
HFEFBRIZS I L T 7o 720 72 2 [ R 26 ) R 6 T8 5 2 ) 28 PE Th e 2 BT M O — S A A
KBS v Z =SBRSBI 5 BERESALIEHHOEER L ET.
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