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Collaborative Study on Simultaneous Determination Method
of Carbaryl, Carbofuran and Fenobucarb in Feed by LC-MS/MS

Satomi TANAKA" and Masayoshi KUWABARA"
(" Kobe Regional Center, Food and Agricultural Materials Inspection Center)

For validating the simultaneous determination method of carbaryl, carbofuran and fenobucarb in
feed using a liquid chromatograph-electrospray ionization-tandem mass spectrometer (LC-ESI-
MS/MS), a collaborative study was conducted.

After adding water to a sample, carbaryl, carbofuran and fenobucarb were extracted with acetone,
and the solution was filtered. The filtrate was then diluted with acetone to a volume of 200 mL.
The sample solution was purified with a SPE column (InertSep Slim-J C18-B, GL Sciences Inc.;
Tokyo, Japan), and injected into a LC-MS/MS to determine the concentration of carbaryl,
carbofuran and fenobucarb. LC separation was carried out on an ODS column (ZORBAX
Eclipse XDB-C18, 2.1 mm i.d. X 150 mm, 5 um from Agilent Technologies Inc.; Santa Clara, CA,
USA) with a gradient of 2 mmol/L ammonium acetate solution and acetonitrile as a mobile phase.
In the MS/MS analysis, positive mode electrospray ionization (ESI+) was used.

A collaborative study was conducted by eleven laboratories using formula feed for finishing beef
cattle, wheat, corn, milo and oats hay. Formula feed for finishing beef cattle was added with 0.1
mg/kg of carbaryl and carbofuran, and 0.3 mg/kg of fenobucarb. Wheat was added with 2 mg/kg
of carbaryl, 0.2 mg/kg of carbofuran and 0.3 mg/kg of fenobucarb. Corn was added with 0.1
mg/kg of carbaryl, 0.05 mg/kg of carbofuran and 0.3 mg/kg of fenobucarb. Milo was added with
10 mg/kg of carbaryl, 0.1 mg/kg of carbofuran and 0.3 mg/kg of fenobucarb. Oats hay was added
with 10 mg/kg of carbaryl, carbofuran and fenobucarb. The resulting mean recoveries,
repeatability and reproducibility in the form of relative standard deviation (RSD, and RSDg), and
HorRat, were 94.9 % to 99.4 %, less than 7.2 % and less than 16 %, and less than 0.96 for carbaryl,
94.0 % to 98.7 %, less than 5.6 % and less than 9.9 %, and less than 0.54 for carbofuran, and
92.5 % to 97.8 %, less than 6.0 % and less than 8.3 %, and less than 0.61 for fenobucarb
respectively.

This method was thus validated as useful for inspection of carbaryl, carbofuran and fenobucarb in
feed.

Key words: carbaryl; carbofuran; fenobucarb; liquid chromatograph-tandem mass spectrometer
(LC-MS/MS); electrospray ionization (ESI); feed; collaborative study
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1 # E

T3 Y vix, K[E Union Carbide fEPAF L7 — A — RO BHITH Y, HAETIE
1959 AFEICHEE SN TN D Vo BLR T T U 3KE FMC AE8EA L2 — A — N RO BAITH
D, ERNBEIIENATELT, KETHHEARTIEEATWS P 7=/ THLT1E7 I T AL
WBFE LI — " A — L ROBBAITH Y, 1968 FEICENBIRS LT D DY,

INOORIEOBMNENCIT DEEIFORBEMEL UClE, k& O BRI O B 5 B 51
BT 2848 NTB T, ANV MIZARRR~A 2T 10 mgkg, KEKLPRT A ET5 mgke,
/INET 2 mglkg, &9 HAZLTO.1 mgkg MOE T 250 mg/kg, HIVRT T AL, ANRT T
FON3-0H HNKRT T AINRT I UogRBICHBRLELOOMEBRESN Y, 2AE, w10k
T A4 %&T0.1 mglkg, KEMOVNETO0.2mgkeg, &9 HAHZLTO0.05 mgkg & OHE T 13 mg/kg,
T ) THNTIEZAE, KE, INE, E9HAZL, v~/ a kDT 4EL BHIZ 0.3 mgkg DY
BEARESNTNWS., £72, 7=/ 7HATE, FEOEEDEOFRELMER OVEHLYE Yckn
THERHA 3 (FRb b, FRREHER L OWIK) OFBEEEMAHE SN TND.

Akl (BB A R &R, ) HOYEI MDA FTLA — A — FREBEOFERE L L LT,
SRR R HE VISR X N T AESEHERLIEA 2 v~ N7 T 7 TERT A OMENME ST
L. L, ZOHEFEEEEEEZ SEICE W YRS E S TRy, £, HIERK
OV TSH, KVPHAMEDOH DL DREE L.

ZDD, K —lZBWT, et (ERHA XEZERS. ) FOIARNY I, DVRT T Kk
W7 = ) THINTOWEK I v~ N7F7 74507 MUEESHTE (LN TLC-MSMS) &Wo . ) &
D ERE V2B LZE 2 ATH LN, FichH, @Rz v ERRREZIT-> 70T,
ZORRERETS.

2 REBRAE
2.1 g
NNV, HVRT TR ONT =) TANTRERELTORN L 2R LZNAEIEEH
Blafaet, /&, EH9bAZL, A Bk —VYHEEZZNENEREZ 1l mmOAT7 ) —2%
EE LTS TR LTZ. Zhbic 20T 12 ¢ T/ Lizb o GREMGIZIERR) %
2 WA RBAHREE LU TR 10 B2 KB =ICE (T Lz,
7k, RBRICHWIZAHFRE HEd A R OB A HIA % Table 1 128 L7z,



50 fREHFIE S Vol. 43 (2018)

Table 1  Compositions of the formula feed

Formula feed ) Proportion )
Ingredient types Ingredients
types (%)
For finishing beef Grains 56 Barley, corn, corn starch, potato starch
cattle Oil seed meal 5 Soybean meal
Brans 38 Wheat bran, hominy feed, soybean hulls, corn gluten feed,

rice bran, brewers grains
Others 1 Molasses, calcium carbonate, salt, lactic acid bacteria,
brewers yeast, butyric acid bacteria,
saccharification bacteria, natural aluminum silicate,
light silicic acid, galacto-oligosaccharide, glucose, zeolite,

calcium propionate

2.2 I
) 7Ebr=FU (LC-MS/MS HIERFDOEEHEK DA LC-MS Al (FOLMBETER) ) , 7&
VTR - PCB BAE AW, BT Vo v AR EKAKs e~ N7 7 (1
mol/L ¥&%, Feslisk T2%8) % A\ 7=. /Ki% DIRECT-Q UV 3 (Merck Millipore ) (22 ¥
FERL L 72K (JIS K0211 0 5218 IZEFE S m@BHliK) Z Huiz.
2) TN U VR
TINN Y VRESRE S, (BIR b2, M 99.8 %) 50 mg Z EfEICE > T 100 mL OE&ET7 T A
AR, TERMCEMZTENL, TR E TREEEZ N % T LN VR R R 4 57 3
L7z (o 1mL X, ZAARNYLELTOSmgEEalT5. ) .
3) ANKRT T U RERERR
TVR T T RERER, (B bR, HE 99.8 %) 25 mg & EfEICE > TS50mL DEET T A
ZAN, TERNCOEMZATENL, TITERE CRBEEZNZ TR T T RERERIK % i
Lz (ZOWImLIX, WAVR7T7ELTO05SmgaalT5. ) .
4y T =) T HITERERR
T ) T HNTRERES (B R, M 98.4 %) 25 mg & IEREICE > T S50mL DEET T
ZAZA, TR AZMZATENL, LIERETREBEZMA T =/ 7 VTR
B L (ZOW1ImLIE, 7=/ 7 AN07ELTO0SmgaalT5. ) .
5) ASEIIEAER
2), XX HTHB LI ANRY L, DNVKRT TV RNT = ) TN T EEREFR O —E &
EENENT B R TEMIZI0EARL, 1 mLHPIchANY v, IVRT TRV T = )T
ANTELTENRENSOug # 5T 5 FREEERELFAR L -
6) R EHRAE AR AR Y
UGS 5 mL & 250 mL ORI X2l ARWTIRA L, BICEHETCTE %
AT, HERERAEERGEZHL L (Zof 1 mLIi%, AU, BART Tk
T2 ) TIAINTEL Tl s a Al T 5. ) .
7)  PFAIRE B A RS0 AR Y i
S)THIBLL 72 4 /S Y MAEYER L O VIR 7 5 LR HEE 4 mL W NS 7 = ) 7 1 V7 KEHEE
12mL % 200 mL DR 7 7 A2 A, HITHERETT 2 b2z, 1 mL FISawssyov
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BROHLET o LTCEREN L pg N T = ) THNT L LT3 ug #&41 5 HAER
B FHELA RN AR MR 2 R L 7
8) /N RN A MR
D)THB LAY VAEREFR 8 mL, S)THMB LI AVART T U NEHERK 8 mL KOV 7 = /
THVTHERERE 12 mL & 200 mL D287 T 222 A, BICERE T b2 A, 1 mL
HFIZHARY e LT20 ug, WVRZ7T7 L T2 ug kX7 =2/ T7HNATELT3 ng o d
BT D/NERMAREER 28 L7z,
9) L5 HAZ LRI
SYTHRBL L 7= N Y WAEUERE 4 mL, HVR 7 T AEUERR 2 mL OV T7 = /) 7 1)V 7 FERER
12mL Z 200 mL D2 &7 7 A 2Z AN, BITERETTE M Z2MA, 1 mL FIZALAY L
ELTlpug, IVRTZIZUELTOS ughkR7 = /) 7HVTELT3ugeafid5L585
LI RER 2 i L 7.
10) ~ A 2R AR
D THE L 7= AN N VAZHREFE 40 mL, S) THB L7ZH VAR T T U HEHER 4 mL L7 =
J T HIVTREREWL 12 mL & 200 mL O&® T T A3 AN, LIERETTE N ENZ, |
mL U RY L LT100 pg, WAVARTZ7 T LTl pgKO7 =/ 707 ELT3 g
EEAHT DA IR & R L7
11) A — G BRI AR R
2), DL HTHELIZINANRY )L, HVRT TR ONT = ) T HVT EIEAREF KL 40 mL
Z 200 mL OE&E7 7 AT ARN, FIERETCTE N ZMX, | mL FIZAANRY L, H
NRTZ TG U T2 ) THNTELTEREN 100 ng 50T 54— M B IRIN AR %
TR 7.
6) DR B A E R A HE R B O T~ D) OB IR AAEER (% 2 K, REIZIEEM) % 2.1 OR
B HRUEE & OFE TR E IR L 7.
23 EEHE
HH &0 F kN k-7,
24 optrakel
RO 2 HRET, 2.0 ORBRAREZH W, S s LTk, WSS B AR
WZANNYNVFERINVART T LTENREN 0.1 mghkg Y EW N7 = /) T A7 E LT
0.3 mg/kg FHYE GRBRHZFEN 10 glZxf LT 1 mLHIZHANRY LERILVRT T L LTEN
Zlpg WRIZT7 =/ T HNT L LT 3 ug 50T 2RAAFNEE RS FEHRIN A TER 1
mL W) %, WEIZHANY L E LT 2 mgkg tHY&E, AR T7 7L LT 0.2 mgkg fHY &
KO7x /707 L 1L TO03 mgkg tHY&E GRBHFEL 10 gl LT 1 mL iy vl
LTCT20 pg, BAVRTZZ o LTC2ughkO7 /) T HNTELTS3 ng 2 a4 5/0F00HE
Y 1 mL N &, L9 bAZLICHANRYLELTO0 mgkg FHYE, BART7T L LT
0.05 mg/kg fFHE EFX N7 = /7 77 & LTO03 mgkg fH4E GUBRARE 10 glzxf LT 1 mL
HZ AR L ELT L pg, AVRT T ELTOS ug K72 /) 7 HNTELT3 nig 2 e f
T5E96AZ LIRIMAEMER | mLIRN) %, ~A 2l ve LT 10 mgkg fHY &,
NWNARTZ7Z 2 ELTO1 mgkg FHYEL N7 =/ 7 HNVT7 L LTO03 mgkg 4 E GUBRHZE 10
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gl LTImLHCHOANRY LELTI00png, INVERTZTELTlug k7)) THNT L
LC3ug 28 BT 5~ A 2 iRMAZEMER 1 mL BN %, & —YHEIZHNANY L, TIVRT T
VEOT 2 ) TANTELTEREI 10 mg/kg FHY & GRERHFE 10 gl2x LT 1 mL HIich
NARY b, HVRT T U RO T =) TANTELTENETR 100 ng 2501 54— VLM
MEEAERE 1 mL i) %, AR TOMB ORT B IZEIN L TR L 72308 2 - vz,

25 WEHE
2.1 OOHTEE 10 SO HTEE, oW IRE (mgkg) THL, 4 HTHZMUEELAL TH
M 3T E CHESE L & L LT,

2.6 MR
WR 2946 HS B DR 2946 H30 HET

2.7 AT ITA
EROMBITIC OV TR, EEMIC—FT A XSh-dFRRRICET 2 FIE 2 V2851,
Cochran 2 &, single Grubbs & M O\ paired Grubbs #7E 1T\, ZIUVEDOH M2 fER L= LT
HIE =R, #ak URSEE (RSD,) KR OV=EMIFBUREE (RSDr) #H ML, o7 RSDr 206, &
iE Horwitz & ' % JH T HorRat 3R ® 7-.

3 SmARE
— M EE N B BRI A s O T, —RMENE AN RO EERE R L BREOR Y v ¥ —,
— R EE N B ARB R E e R ge T, — U EEN B ARB S v ¥ —Z MR, U —
ToLH A = AR AL, MSIATEOE N BMOKEEE 2 aiiiiit o # — B e s, FIALIR
s —, It —, AATRE 2 —, RMFEr & —RkOFEEGENE 2 — G 11 3R
=)

4 HRRUEBR

AN NYLOFEFIL Table 2 DL BY THY, WHFEEHEGEER, I, LH56AZL, «
A8 K OA—YHEICOWT, EHEIEL 994, 954, 99.1, 97.9 & TN94.9 %, RSD, X 7.2, 5.9,
4.6, 2.6 LT¥53 %, RSDgi 15, 9.4, 16, 6.5 XX 11 %, HorRat i% 0.68, 0.46, 0.74, 0.58 & O®
0.96 Tdh 7=,

ANVKRT T OFEFIL Table 3 D& B0 THY, WHAFBEREREGER, hE, Lo2bA2L,
<A B RONA =YV HEIZOWT, FEHEIEIL 96.5, 94.2, 96.8, 98.7 T 94.0 %, RSD, % 3.1,
5.6, 3.4, 2.3 1822 %, RSDgl% 7.5, 7.0, 9.9, 5.2 &N 6.1 %, HorRat !X 0.34, 0.34, 0.45, 0.24
KTr0.54 THHoT-.

T ) THANTDFERIT Table 4 DL BH THY, WHAREHEGEE, NIE, 95652 L,
~A BV EEIZOWT, EREICRIL 949, 92.5, 96.3, 97.8 X T* 95.4 %, RSD I 4.7,
6.0, 3.4, 3.2 }x1*2.8 %, RSDgl% 5.6, 7.2, 8.3, 6.7 &% 1"7.0 %, HorRat % 0.29, 0.37, 0.43, 0.35
KTr0.61 THHT-.

FNENDORG L IS, BB EEO Y EMZBIETA T4 (LLF TS PEMBIET A R
FA) B ) ICED BN ERFBREO BEME AN 72 L TW\W/e. HorRat [Z2WTIE, 0.5
ZFEID ORI, SIBERERNEE TS LD LB b,
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BEDT-D, FREBR=ETHH L7- LC-MS/MS O#fE% % Table 5 (/R L7=.

Table 2  Collaborative study for carbaryl
Feed types
Lab. No. fifl?srh?nuglabii?dcitrle Wheat Corn Milo Oats hay
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.0887 0.0862 1.90 1.86 0.0949 0.0919 8.30 8.37 8.96 8.96
2 0.0967 0.0915 2.04 1.97 0.0894 0.0940 10.3 10.4 9.61 9.53
3 0.0893 0.0909 1.85 1.75 0.0920 0.0899 10.3 9.55 9.23 9.06
4 0.104 0.0892 1.88 1.99 0.0999 0.100 9.63 9.92 9.58 9.72
5 0.124 0.106 2.28 1.89 0.120 0.108 9.90 9.26 9.60 8.98
6 0.0979 0.100 1.88 1.92 0.104 0.102 9.94 10.1 10.0 9.98
7 0.103 0.103 1.80 1.95 0.104 0.0981 9.90 10.2 9.90 7.88
8 0.104 0.119 2.06 2.08 0.107 0.119 10.9 10.6 10.7 10.6
9 0.0920 0.0875 1.69 1.62 0.0877 0.0903 9.23 9.05 8.11 8.97
10 0.118 0.110 2.13 2.13 0.106 0.112 9.90 10.0 11.7 11.4
11 0.0880 0.0973 1.78 1.52 0.0832 0.0872 14.1° 14.6° 8.44 7.91
Spiked level (mg/kg) 0.1 2 0.1 10 10
No. labs ” 11 11 11 10 11
No. outliers 0 0 0 1 0
Mean value (mg/kg) 0.0994 1.91 0.0991 9.79 9.49
Mean recovery (%) 99.4 95.4 99.1 97.9 94.9
RSD: ¥ (%) 7.2 5.9 4.6 2.6 5.3
RSDx * (%) 15 9.4 16 6.5 11
PRSDk (%) 2 14 2 1 1
HorRat 0.68 0.46 0.74 0.58 0.96

a) Data excluded by single Grubbs test

b) Number of laboratories retained after eliminating outliers

¢) Number of outlier laboratories removed in parentheses

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 3  Collaborative study for carbofuran
Feed types
Lab. No. quqg;rthuglaberdci(t)trle Wheat Corn Milo Oats hay
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.0835  0.0856 0.180  0.175 0.0427  0.0391 0.0895  0.0899 899 9.2
2 0.0956  0.0938 0.188  0.184 0.0469  0.0468 0.0960  0.101 943 9.69
3 0.0947  0.0906 0.186  0.177 0.0440  0.0451 0.0913  0.0918 942 9.64
4 0.0985  0.0986 0.193  0.194 0.0496  0.0494 0.101 0.102 979  9.72
5 0.115 0.103 0.233  0.186 0.0530  0.0590 0.101 0.103 946  9.10
6 0.101 0.102 0.194  0.192 0.0559  0.0551 0.0984  0.104 9.58  9.40
7 0.0950  0.0975 0.182  0.190 0.0482  0.0483 0.0984  0.0994 967  9.62
8 0.107 0.104 0.202  0.206 0.0523  0.0530 0.108 0.106 106 104
9 0.0901  0.0892 0.174  0.178 0.0457  0.0456 0.0957  0.0945 8.68  9.16
10 0.0970  0.0949 0.189  0.188 0.0482  0.0461 0.0971  0.103 943 931
11 0.0942  0.0921 0.175  0.179 0.0448  0.0464 0.0984  0.101 852  17.97
Spiked level (mg/kg) 0.1 0.2 0.05 0.1 10
No. labs ¥ 11 1 11 11 11
No. outliers ” 0 0 0 0 0
Mean value (mg/kg) 0.0965 0.188 0.0484 0.0987 9.40
Mean recovery (%) 96.5 94.2 96.8 98.7 94.0
RSD:” (%) 3.1 5.6 3.4 2.3 2.2
RSDr" (%) 75 7.0 9.9 5.2 6.1
PRSDR” (%) 22 20 22 22 11
HorRat 0.34 0.34 0.45 0.24 0.54

a) Number of laboratories retained after eliminating outliers

b) Number of outlier laboratories removed in parentheses

c) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 4  Collaborative study for fenobucarb

Feed types

Formula feed for .
Lab. No. finishing beef cattle Wheat Corn Milo Oats hay

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.293 0.297 0.282  0.305 0.299 0.292 0.297 0317 9.50 9.98
2 0.290 0.276 0272 0.269 0.291 0.280 0.289  0.272 9.56 9.86
3 0.284 0.277 0.267  0.273 0.234 0.231 0.268  0.270 9.24 9.55
4 0.295 0.268 0.280  0.282 0.319 0.287 0.308  0.303 10.6 10.5
5 0.319 0.271 0342 0271 0.302 0.305 0.318  0.289 9.41 8.87
6 0.280 0.279 0.269  0.282 0.300 0.302 0.284  0.294 9.50 9.49
7 0.279 0.290 0.268  0.280 0.289 0.293 0.294  0.293 9.42 9.70
8 0.320 0.304 0.292 0307 0.328 0.317 0.327  0.330 10.6 10.5
9 0.282 0.279 0.263  0.265 0.288 0.281 0311  0.295 8.82 9.37
10 0.255 0.266 0.259  0.259 0.266 0.274 0.267 0271 9.44 9.40
11 0.285 0.276 0.257  0.263 0.302 0.277 0.281  0.275 8.61 7.97
Spiked level (mg/kg) 0.3 0.3 0.3 0.3 10
No. labs ¥ 11 11 11 11 11
No. outliers » 0 0 0 0 0
Mean value (mg/kg) 0.285 0.278 0.289 0.293 9.54
Mean recovery (%) 94.9 92.5 96.3 97.8 95.4
RSD:” (%) 4.7 6.0 3.4 3.2 2.8
RSDr" (%) 5.6 7.2 8.3 6.7 7.0
PRSDR (%) 19 19 19 19 11
HorRat 0.29 0.37 0.43 0.35 0.61

a) Number of laboratories retained after eliminating outliers

b) Number of outlier laboratories removed in parentheses

c) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 5 Instruments used in the collaborative study

LC column
Lab.No LC-MS/MS
(i.d.xlength, particle size)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
I MS/MS: Quattro premier XE, Waters Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: Nexera X2, Shimadzu . .
2 MS/MS: LCMS-8040, Shimadzu Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
3 MS/MS: Xevo TQD, Waters Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
4 MS/MS: ACQUITY TQD, Waters Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
> MS/MS: ACQUITY TQD, Waters Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
6 MS/MS: ACQUITY TQD, Waters Agilent Technologies
(2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
7 LC: Prominence, Shimadzu Asilent Technologies
MS/MS: AP14000, Applied Biosystems g g
(2.1 mmx150 mm, 5 pm)
] LC: Prominence, Shimadzu Symmetry C18, Waters
LC: 1260 Infinity, Agilent Technologies ZORBAX Eclipse XDB-C18
9 MS/MS: 6490 Triple Quadrupole LC/MS Agilent Technologies
Agilent Technologies (2.1 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: 1200 Series, Agilent Technologies . .
10 MS/MS: API-3200 Q TRAP, AB SCIEX Agilent Technologies
(2.1 mmx150 mm, 5 pm)
1 LC: LC800, GL Sciences InertSustain C18, GL Sciences

MS/MS: 4000 Q TRAP, AB SCIEX

(2.1 mmx150 mm, 5 pm)

5 F&EOH
BIBHCEREE T A HINANY L, HART TN T = ) T HATITHONT, WHAEIEE LS R

WZANNY VR RANVRT 7 E LTEREN 0.1 mgkg Y EWT N7 =/ 7 HAL7 L LT 03
mg/kg FHY &, /NEIZH AN L E LT 2 mgkg Y&, VAT T L LTO02 mgkg FHY®EK
W7 =/ 77 L L TO03 mgkg tHYE, LH26AZ LIZHNAANYLE LT 0.1 mgkg FHY =,

FNKRTZ e LT0.05 mgkg HYEK N T =/ 707 L 1L T03 mgkg fHY &, v~ A 2|l
SNY L E LT 10 mgkg HHY&E, DA77 LT 0.1 mgkg HYEN N T = /) TN T L LT
0.3 mg/kg FAYE, F—YEHEIZHANRI )L, AVRTTURONT =) THLTELTERLEN 10
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mg/kg FHYEZTRMLU7ZHEZ 0T 11 BBR=EIZB W TAREBICHE W FERBEZ L7 & 2 A,
M MEMERRIET A R T A NED bV E M BREE O BARE 257 RAF 2R/ G 6.

# ##

LFEFBRICSIN L Tz i2n e — W IR A& BR BT A = RO 26T, — M A A RO
Wi L REOR Y o ¥ —, —fRMETEN AABYBE 2 P RATTERT, —BIWEIEAN R AR
i v B — ZEERFE T RO /~:E/l/4f4’:t/?<1§kﬁ/\f’fi BT LBEBRESITEHOEERL
7.
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