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Determination of Chlorothalonil in Whole-crop Rice Silage and Paddy Rice for Feed by GC-MS

Masayoshi KUWABARA®
(* Food and Agricultural Materials Inspection Center, Fukuoka Regional Center
(Now Kobe Regional Center))

An analytical method was developed to determine level of chlorothalonil in whole-crop rice silage
and paddy rice for feed using gas chromatograph-mass spectrometer (GC-MS).

After adding phosphoric acid solution (1:11) to the samples, chlorothalonil was extracted with
acetone. The extract was purified with InertSep K-solute (GL Sciences Inc.; Tokyo, Japan) and
gel permeation chromatography. Resulting solution of whole-crop rice silage was further
purified with Sep-Pak Plus Florisil (Waters; Milford, MA, USA). The resulting solution was
injected into the GC-MS for determination of chlorothalonil level. The GC separation was
carried out on fused silica capillary column (HP-5MS; 0.25 mm i.d. x 30 m, film thickness 0.25
um from Agilent Technologies Inc.; Santa Clara, CA, USA). The mass spectrometer was
operated in electron ionization (EI) mode.

Spike tests were conducted on whole-crop rice silage spiked with 0.089 and 0.0044 mg/kg and
paddy rice spiked with 0.2 and 0.01 mg/kg of chlorothalonil respectively. The resulting mean
recoveries ranged from 88.5 % to 110 %, and the relative standard deviations (RSD,) were not
more than 8.0 %.

A collaborative study was conducted in nine laboratories using whole-crop rice silage and paddy
rice spiked with 0.089 mg/kg and 0.1 mg/kg of chlorothalonil respectively. The mean recovery,
the repeatability and reproducibility in terms of relative standard deviations (RSD;, and RSDg) and
HorRat, respectively, were 85.3 %, 4.9 %, 8.7 % and 0.40 for whole-crop rice silage, 93.0 %,
8.6 %, 8.5 % and 0.39 for paddy rice.

This method was validated and established for use in the inspection of chlorothalonil in whole-
crop rice silage and paddy rice for feed.

Key words: whole-crop rice silage; paddy rice; chlorothalonil, gas chromatograph-mass
spectrometer (GC-MS); electron ionization (EI); collaborative study
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T 0.1 mgkg, A&, TMPEOBRLEEICE T 2R EEEEE D3k (XK) , IhE, KER
NI AET 0.1 ppm, £H9HAZ LEHRIET 0.01 ppm EED LI TWD. JEAEG M @R
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2.,4,5,6-tetrachrolo-1,3-benzenedicarbonitrile
CyCLLN, MW: 265.9
CAS No.: 1897-45-6
Fig. 1 Chemical structure of chlorothalonil
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FAAZAN, TERAZMATENL, TICERE CTRBEZMZ T or 2o = VIEER
WEFHM L (o 1mLix, Z7roZo=,L~,LT05mg (f=0.996) #&HT5. ) .
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HCHCE R ER% © SM-100 Retsch ! (Imm A 27 U —>, [AI#E5L 1690 rpm)

Z AL A Y U 17 I InertSep K-solute (10 mL fRFFH) Y —x ¥ = Xl

AV T T T 4 )V — : DISMIC-25HP (fL#£% 0.45 um, [Ef25mm, PTFE)  H7EIEMKR
TNEEIa~ 777 (LLF IGPCl L5, ) : GPC VAT A EEH{E
BT A~ 7 3R 7 I =5 T 5 Sep-Pak Plus Florisil Cartridge (8T A& 910 mL)

Waters ®Z U P — "— (20mL) ZEFEL7-H D

HAr v~ ~7 T 7EENE (LT TGC-MS] &5, )
A7~ k7 Z 7E . 7890A  Agilent Technologies 4
B EIHTEHES - 5975C  Agilent Technologies 4
BT

oo

SRR 10.0 g 28> T 300 mL ok =47 7 2z A, U g (1+11) 30 mL (B
120 mL) Z#h0x, 30 /fMERE L=k, HIZ7 & b2 120 mL CBKiE 100 mL) 0%, 30
SRV IRE T (250 rpm) HHHL7Z. 200 mL 2R T7 T 2 a%2 7 7 F =IO FICE, il
k% A%% (5FEB) TWBIABLE, EKO=A752aKOEIZIEXRT 2 50 mL T
Perg L, [FARICRBI A L. FICRET7 T AaOERETTE M2z, 20 40 mL
Z 200 mL O/ 97 7 A ITIEREIZAIL, 40 °C L FOKE TR 5 mL £ CRIEREMEL, B 7
LALER T BRI & LT
735 DALER |

ARBHAIRIZ Y e (1+11) 5 mL N R 721, AT A Y U +h T KM A, 10 o MR E
L7z, 200 mL ORTIBT7 T A% 0T LD FICEE, KORTIBET I A az~FH L 5 mL
FTOT 2 BIBEE L, WIRANER S 7 XM, WREASFETARO EEICET L E TR NS E
T/ZunZuaoLVERHEER, B~y 70 mL 207 JCMx CRBRICEH S8, &
k% 40 °)C UL FOKIBTIEE A EH[E T 5 & CRIERME L2k, EBR T A& ko Tl Lz,

vrandtr—7% by (4+1) 10 mL & EMECNZ CTEREWERNL, A VT T 7 4
NE—=TAHBL, YVigEIa~ 7T 7 o —IctihT 2EHAIRE LT-.
TMREIa~w NI T T 4 —

AEHAW 5.0 mL % GPCIZVEAL, Zon X o= ,LRNEHT 54 % 100 mL OR4E7 Z
AZHEL, 40 °C L FOKIBTIEE A CHET D F CRUERME Lok, BRI AE2%-T
HolE L7=. 723, GPC O4:ft% Table 1 (28 L7z,

WCS 22\ Tk, ~"FHr—yx=FLo—7/L (4+1) 6 mL ZIMx TEREBWEENL, B
T LALER IS 5 BRI & LTz

KON T, MRIEEE 2 mL % B 2 CEREBWERM L, GC-MS |2 X 2 HlEIC it
T OMBHAK & LTz,
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Table 1  Operating conditions of GPC

Column Shodex CLNpak EV-2000 AC (20 mm i.d.x300 mm, 15 pm), Showa Denko
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x100 mm, 15 pm), Showa Denko
Eluent Cyclohexane - acetone (4:1)

Flow rate 5 mL/min

Fraction Volume  110~140 mL

4) BT LMERIL (WCS)

AT AW~ T FY TAI =T De~FH 5 mL THRiEF L (WSl~=Fk—/L K& H
L, ¥ 1~2 mL/min & L7z, LLFRILC. ) . REHRKZ I =5 7 AT A, Wi 75 TAA
O EUHIZET HE TR SE .

REHARDO AN > TV R TIB 7 T A ~XTH Ly — VT F )L T—F )b (4+41) 2 mL §OT 2
B L, WREIAER I =07 22, RS TARO ESICET 5 E Tl S #72. 50
mL ORTETITAaZ2I=AT7LOTICESE, ~FHhor—FE-F L (9+1) 20 mL & I =
T BN Z, WRHBFTETAKO EMICET2E TR LT/ e o= v ERHSE. &
K% 40 °C LN OKIB TR E A EREET 5 £ CRUERNE L7k, ER T AL ko Tzl L7z

FRVERE 2 mL 2 IEfEICI 2 CHEREMEZRN L, GC-MS ([ X 2HlEicf+ 2R & L
7.

5) GC-MS 2 X 5H|E

AREHAR L O 7 v a ¥ o = US4 2 uL % GC-MS ([ZHFEA L, #IRA A4 Mt (SIM)
ra~ N7 T ANEGT.

GC-MS D& S % Table 2 127~ L7z,

Table 2  Operating conditions of GC-MS

Column HP-5MS (0.25 mm i.d.x30 m, 0.25 um film thickness),
Agilent Technologies

Column temperature 80 °C (hold for 1 min) — 20 °C/min — 280 °C (hold for 10 min)

Injection mode Splitless (60 s)

Injection port temperature 250 °C

Carrier gas He 1.0 mL/min

Transferline temperature 280 °C

Ion source temperature 230 °C

Ionization Electron ionization

Ionization energy 70 eV

Monitor ion m/z 264 (for quantification), 266 (for confirmation)
6) &t &

HBohl SIM 7~ 7 A0 b E—JHEBE NS I 2RO TREMZIER L, REHF D
sopXun=)LErEHLE.
EEVEOMEE A Scheme 1 IZ/8 L7T-.
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Sample 10 g

——add 30 mL of phosphoric acid (1:11) (paddy rice: 20 mL) and allow to stand for 30 min
—— add 120 mL of acetone (paddy rice: 100 mL) and shake for 30 min

— filtrate through No. 5B under reduced pressure

wash with 50 mL of acetone

— fill up to 200 mL with acetone

—— evaporate 40 mL of sample solution to about 5 mL under 40 °C

—— add 5 mL of phosphoric acid (1:11)

InertSep K-solute

—— apply sample solution and allow to stand for 10 min
—— wash flask with 5 mL of hexane(twice)

—— elute with 70 mL of hexane

—— evaporate to dryness under 40 °C

—— dissolve in 10 mL of cyclohexane-acetone (4:1)

— filtrate with membrane filter (<0.5 pm)

GPC

—— apply 5 mL of sample solution

— collect the fraction of 110~140 mL

—— evaporate to dryness under 40 °C

(whole-crop rice silage) (paddy rice)
l—dissolve in 2 mL of PEG-added hexane
GC-MS
—— dissolve in 6 mL of hexane-diethylether (4:1)
Sep-Pak Plus Florisil cartridge
—— prewash with 5 mL of hexane

apply sample solution

—— wash flask with 2 mL of hexane-diethylether (4:1) (twice)
— elute with 20 mL of hexane-ethyl acetate (9:1)

—— evaporate to dryness under 40 °C

— dissolve in 2 mL of PEG-added hexane

GC-MS

Scheme 1 Analytical procedure for chlorothalonil in
whole-crop rice silage and paddy rice for feed

3 WBRRUBE
3.1 HREAR

JERL JEICHEW, T P E2AWTHMLZZ oo ¥ o =) L% (0.1 ug/mL) % GC-MS (Z
HEAL, EABRBBMEZHERLIZEZA, BABIZLVAR S ADEFE LWENALNT. 1z, 4
RIAHE S L CAF Vo2 VT U2 %E% (0.1 pg/mL) % GC-MS ([ EA L, 1EAFHMZ
Kbzl Z A, FHIMEEFZEN 10 % (n=10) & E—7 @HI K ONHBIZIEDL DX BEHD HILT.
ZORELOXEMET HTDITA~FH T PEG & 0.005 viv%eimil L7z & 2 A, FAXHERE(R 2=
4 % (n=10) ICEEERRBD L. Lo T, UEIE, GC-MS (T X DHIE T 2R & O
FHARR OFRIZ1E, PEG % 0.005 vV L7ie~F V2 H 0D 2 & L Lz,
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22D HITPE> T LA 7 v o o = UEHERRA 2 uL & GC-MS IZIEA L, #3647z SIM
sa~ N7 APLE—7HBENESEZRO THREREZER L. TOME, Fig.2 DLE0,
MEHRITZ7oazo= 1L LT, TR 0.002~0.2 ng/mL (FEAEL LT 0.004~0.4 ng fHY4 &)
O CHEMAEE R L.

>
o

y = 101400%-203.3 y = 68610x-247.2
2
R®= 0.9991 R°= 0.9991

Peak area
Peak height

0 0.1 0.2 1] 0.1
Chlorothalonil / [ng/ml] Chlorothalonil / [pe/ml]

Fig. 2  Calibration curves of chlorothalonil (A: peak area, B: peak height)

32 ZHMT A VU T AORHE Y O MR
Bk A2 VY, 2.4 O DITE> TR L7cREHARICZ e 2 r =)L & LT 0.2 mgkg fHY &%
WML, ZHAMrA Y 7207 L0 bOWHES 2R LI, ZHMETA Y T LT L0 0D%
HRIEWI b 2.4 O )R 3)DEIEEZTT - 7=, %@f*% X, Table 3 DEEBY, yonkn=
UL 0~80 mL DEI/FIZEEH L, 80~120 mL O EFICITIAE Lo 7-. LEOFKRENS, Kb
P X DR BT ~F Y 80mL & L7z,

Table 3  Elution pattern of chlorothalonil from InertSep K-solute

Hexane
Spiked level 0-60 mL 60-80 mL  80-100 mL  100-120 mL Total
(mg/kg) Recovery”(%)
0.2 95 1 0 0 96

a) Mean (n=3)

33 FNREBI v~ NI T T 4 — OB OMER
Bk & WV, 2.4 O DR 2)ICHE-> THRE L2 EWARIc 7 ne X v =L L L 0.2 mgkg
MEAZIRIML, GPC OFEHW Y 2R L. TOREIX, Table 4 OBV, oo X o=,k
110~140 mL D43 A H L, 100~110 mL } O 140~150 mL O /MCITIEH Ler-7=. U ko
FERND, GPC O EUE 431X 110~140 mL & L 7.
728, GPC & LTHARSHHA T  PU-2080, HARGHHEA— ¥ 7T — : AS-2058, K
HERUWERTIL 7 Z 7 o g > a3 7 X — : CHF122SC % H\W =354 O BUE 43 1% 100~130 mL TH Y,
FREH I R ME I I Z DEN B S iz,
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Table 4  Elution pattern of chlorothalonil from GPC
Cyclohexane-acetone (4:1)
Spiked level 100-110 mL 110-120 mL  120-130 mL  130-140 mL.  140-150 mL.  Total
(mg/kg) Recovery® (%)
0.2 0 16 80 4 0 100
a) Mean (n=3)

34 GRTABB~ T XU AI=H T AOUE T ORER

TlEREBRE LT WCS ZHV, Z7aoeXr=/,LLt L CEMEE LT 0.089 mgkg MY E (G
AEHAIETIZ 0.1 mg/mL fHYE) ZWML, 24 O D))~ TEELEZEZ A, EINET
123 %L s otz ZOREIZRMERSICE D b0 L HE L, JFRLEERAKEY, Glr A i~
TRV LI = AT DL R BIMBF Lz 2 A, EINEROUEN L.

Z 2T, WCS ZHW, 24 O D)ITH- TMB L 2R ENRIRICZ re X o =)L & L TR
FLT0.089 mgkg FHYEAZIRIML, AT A~ 7R TU LI =0T L0 OB % R
L7z, ZOfEHRIL, Table 5 & BV, FrmaZu= I~ Hhr—T=Fro—7/0 (4+1)
0~20 mL DE 5y TIXEHET, ~F o —FE=F /L (9+1) 0~20 mL OEFICHEH L, 20~30
mL OEICITEH Lo Tc. LEOFRERNG, KRI=07 AL HKEZ ~F ) —
k= F /L (9+1) 20mL & L7=.

Table 5  Elution pattern of chlorothalonil from Sep-Pak Plus Florisil cartridge

Hexane-diethylether (4:1) Hexane-ethyl acetate (9:1)
Spiked level 0-20 mL 0-10mL  10-20mL  20-30 mL Total
(mg/kg) Recovery” (%)
0.089 0 107 1 0 108

a) Mean (n=3)

3.5 WiEWE OB
WCS (2 #ifF) ROWIK (3 ffk) 2V, ARIEIC L0 FE L7 AR E GC-MS IZIEAL,
ERENGTOIE—7OFEEZHRLIZEZA, WCS (oW CidZnndua=VOEREYET
HE—ZIFROLNoT. ki onWTiEZanXa= 10U 7y a XA LTI
DE—7 BERINTD, TOEC—7 [ ZEETREYOE =270 13 LT Tholzlow, EEIC
B LW EEZ LN,
7B, EMWEOBRFNTHELNZSIM 7 o~ N7 T A0 —f#l% Fig. 3125~ L7z,
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L
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Fig. 3  SIM chromatograms of paddy rice (blank) and standard solution
(Arrows indicate the retention time or peak of chlorothalonil.)
A: Paddy rice
B: Standard solution (0.002 pg/mL: 4 pg)

3.6 fabbicBIT DM
bbb @RIR) [2Z7uenZo=/1% 02 mgkg Y& (RERENAKTIZ 0.1 mg/mL 1% &)
AWML 2B 2 v, KiE (24 © HFTHT) I2EV 3 JAMTTEREL, BICERE ORI L
FBE LB L.
ZORERIL, Table 6 D LBV, ABHZ XV EINRIZITHSERNAH LN, fMOLIZH L TEZR
LMANLETH L EBEZ N2, RIEOHEMAGHBENORIAT DL & L.

Table 6 Recoveries of chlorothalonil in rice straw

Spiked level Sample A Sample B Sample C Sample D
(mg/kg) Recovery” RSD,” Recovery” RSD,” Recovery” RSD,” Recovery” RSD,”
(%) (%) (%) (%) (%) (%) (%) (o)
0.2 99.4 5.7 125 2.5 90.7 2.7 68.5 1.5

a) Mean (n=3)
b) Relative standard deviation of repeatability

3.7 whnENGRER
21 WX VAR L 7=REHZDWT, ZaouaXo=)Lt LT WCS IZFEMHE L T 0.089 KON

0.0044 mg/kg fH4 & (REHREHAKFIZ 0.1 LT 0.005 mg/mL fH4 &) , BKIZ 0.2 KO 0.01
mg/kg FHY B (A& REHRIE I 0.1 } 10 0.005 mg/mL AH4S &) 2L, ARIEICHE-> CHINE
IERBR 2 2 hi L, a0 K OaR LRSS A SR & 7.

2B, WCSIZOWTIHEMOKSEHEEL 60 %EMEL, FWHRE~OWHEIX, K Ok
e 60 %) TIRE=EEZY OKDEAE10%) TIRE 225 OXNERDT-.
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FOFERIL, Table 7D LY, WCS TiE, Z7ruXno=,LOYYEIINEIL 103~110 %, FD
Fh UK BE IR HE R 72 (RSD,) & LT 8.0 %LLF, WARIZHI K TIX, 88.5~104 %K TN 4.3 %

LT ORGERG BT,
7B, BFoNZSIM Y a~ 7T AO—fFl% Fig. 4 12" LTz,

Table 7 Recoveries of chlorothalonil

Whole-crop rice

i Paddy rice
Spiked level silage

(mg/kg) Recovery’ RSD,”  Recovery” RSD,”

(%) (%) (%) (%)
0.2 — — 104 4.3
0.089 110 6.5 — —
0.01 — — 88.5 4.0
0.0044 103 8.0 — —

a) Mean (n=3)
b) Relative standard deviation of repeatability

A B

Intensity
Intensity

PN

800 1000 1200 Y 1000 1200
Retention Time / min Retention Time / min

Fig.4 SIM chromatograms
(Arrows indicate the peaks of chlorothalonil.)
A: Standard solution (The concentration is 0.1 mg/kg as chlorothalonil.)
B: Sample solution of whole-crop silage (spiked at 0.089 mg/kg of chlorothalonil)

3.8 EE FREOHH TR
KiEOEBETRE OB TREZMRT 5720, WCS RUOHKICZ oa ¥ o= LERNLEZR
INENGRBRIC L VGOSN —27 D SN 10 L ON3 L2 b BEERDT-.
ZOFER, SN 2N 10 KON 3 L7 5L, 0.01 mg/kg FH4E (WCS IXJREFEZY) T 0.003
mg/kg (WCS [ ZAFZY)) TholcZ &b, KEDO WCS (AFzh) K OBk O E & FIRIE

0.01 mg/kg, #&H TERIE 0.003 mg/kg Th - 7-.
70%, Table 7IZ/RL72& BV, ¥ZREMIICE T 2MENIEBROERIZIBIFTH-T-.
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3.9 AR

REOEM B E 2RI 5720, REI@M, N OIEPIRO 2 fKE @R L 53
[ Rk 2 FE it L7z

Homael s LCiE, WCSiczmnnu o=/ L& L CHEHHFE LT 0.089 mgkg tH4E (i AR
BH10 glZ® L1 mL Fl22 pg2EFTH 7 un o = WERER 1 mLiFN) KOWKIZZ anr
A =)Lt LTO0.1 mgkg FHEE (OHTHRE10 gizd L1 mL i1 pg2E&FTH7 X
7= UAEHERR | mL RN %, ARBREIC TONEAORTBIZHMN L TR L 72308 2 vz,

SMRBRET, —RUEEN BRSOVt v ¥ —Z BT, —BRMEEARSRERER
DWHEERT, JA HAARL Bd W EBHER S AR E LA, MATITBUE N EMOKEEE R
M v 2 —BfAEVE SRAR, FRALRE 2 —, ety 22—, R4 HERE 2 —, [
P —KkOREREt % — GtIRBR=E) Thotz. MROMITICOW TUTXEBEMIZ N—TF
F A R E T FEFRBRICBE T % FIE O PA2 2 E(Z, Cochran #idE, SMUIE 1 18D Grubbs #iE & O
SAIVIE 2 8D Grubbs BRE ATV, AIVEOH L MR L7 ECREEEIGE, Mk LIEE (RSD,)
F ORI HHREE (RSDp) #HH L, B 57z RSDg 705, EIE Horwitz 2 ¥% IV T HorRat
R Tz,

FERIX Table8 DB THoT-.

WCS M OWLKIZOWT, EHEIL T 85.3 & TN 93.0 %, RSD, (X 4.9 X (*8.6 %, RSDg X 8.7
MY 8.5 %, HorRat X 0.40 XX 039 THo7-. 728, \WIiLh HorRat DfED 0.5 % F[E]l- 7223,
RO 1 5& LT, RAOWIESBEFOEED GC-MS 12X 5 —F oMk Y& HICHIEIc Lz b o
ThY, FHBRENSITEREICEAL W2 ERB 2 LT,

SEZEDW, FRBRECHEH L7z GC-MS O % Table 9 12/~ L7=.
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Table 8 Collaborative study results of chlorothalonil

Feed types
Lab. No. Whole-crop rice silage Paddy rice
(mg/kg) (mg/kg)
1 0.0756 0.0827 0.0960 0.105
2 0.0809 0.0853 0.0803 0.105
3 0.0809 0.0738 0.0906 0.0828
4 0.0831 0.0853 0.0968 0.0976
5 0.0751 0.0747 0.0988 0.103
6 0.0800 0.0751 0.0889 0.0978
7 0.0667 0.0707 0.0875 0.0849
8 0.0702 0.0627 0.0825 0.0981
9 0.0747 0.0693 0.0855 0.0924
Spiked level (mg/kg) 0.089 0.1
Mean value” (mg/kg) 0.0759 0.0930
Recoveryb) (%) 85.3 93.0
RSD" (%) 4.9 8.6
RSD:” (%) 8.7 8.5
PRSD:" (%) 22 22
HorRat 0.40 0.39

n=18

Relative standard deviation of repeatability within laboratory
Relative standard deviation of reproducibility between laboratories
Predicted relative standard deviation of reproducibility between

laboratories calculated from the modified Horwitz equation
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Table 9 Instruments used in the collaborative study

Lab. No. GC-MS GC colume
(i.d.xlength, film thickness)
1 GCMS-QP2010 Plus, Shimadzu Rtx-5MS, Restek
(0.25 mmx30 m, 0.25 um)
5 FOCUS GC/POLARIS Q, Thermo Electron DB-5MS + DG, Agilent Technologies
(0.25 mmx30 m, 0.25 um, Duraguard 10 m)
3 GCMS-QP2010, Shimadzu Rtx-5MS, Restek
(0.25 mmx30 m, 0.25 um)
4 FOCUS GC/POLARIS Q, Thermo Electron TR-5MS, Thermo Scientific
(0.25 mmx30 m, 0.25 um)
s GC: 7890A, Agilent Technologies Rtx-5MS, Restek
MS: 5975C, Agilent Technologies (0.25 mmx30 m, 0.25 um)
6 GC: 6890N, Agilent Technologies DB-5MS + DG, Agilent Technologies
MS: 5973N, Agilent Technologies (0.25 mmx30 m, 0.25 um, Duraguard 10 m)
; GC: 6890A, Agilent Technologies HP-5MS, Agilent Technologies
MS: 5973, Agilent Technologies (0.25 mmx30 m, 0.25 um)
g GC: 6890A, Agilent Technologies HP-5MS, Agilent Technologies
MS: 5973 inertMSD, Agilent Technologies (0.25 mmx30 m, 0.25 um)
9 GCMS-QP2010 Plus, Shimadzu DB-5MS + DG, Agilent Technologies

(0.25 mmx30 m, 0.25 um, Duraguard 10 m)

4 F&EOH
WCS K OWLkCRE T 57 na #Z =15\ T, JFRL % HIC GC-MS Z W= E&EiED

AT R YE~DOBHA O A FICOVWTHRF LcE 25, GC-MS MEROFRIEELZ T b

PEG % 0.005 VV%IRIM L7=~FH 2 &L, WCSIZIXZGPCIZ LD BMOBRICER T A~ T x> ¥

LAI=DT A HERAEBINT S LT, UTORERGLIL, EANAETHLIEEZ LN

7.

1) MEMRIX 0.002~02 pg/mL FHYE (FEARE LT 0.004~0.4 ng fHY &) OFPH CEMBIEEZ R L
oo 2k, YHBERIZBT L2~ MY v 7 AORMENGRER O ERE X, 0.1 LT 0.005
pg/mL FHY R L L7z,

2) AlEl, RFHIHAWE WCS KUK ICEB W TEEZ T 5 E— 7 358D bivien - 7.

3) ZuuXu=/)LLt LT WCS [ZEMHEHE LT 0.089 KT 0.0044 mg/kg 74 &3l ONTHIKIZ 0.2
Y 0.01 mg/kg FHYEEZ RN L7232 FVY, ARIEIC K D EICGE R QWK LIEE 2 kD & 2
5, BIFRFERPG LN

4) KB X DERETRITEE (WCSIZEFEZY) H7T0.01 mg/kg, Mt TFRIX 0.003 mgkg ThH -
7.

5) zmmZu=)L~L L T WCSIZJEWHF L T 0.089 mg/kg fH4 &K OBKIZ 0.1 mg/kg FHY &%
WML 2 VT, 9 RBREICB W TAREICHEWIRFRRBR 2 i L2 & 2 5 B2 215
7.



TREEHEBI L Ok D 7 a2 o= LOH A a~w 7T ZEESIEHC L A EELE 103

# &
LFEFBRICBM L TN e — R HIEN AAR SO > 7 — ZENERT, —BRMHEAN
BABRERAEGS AL FEED, ] ARBALS O WIS A E 2250 T 2 BfRE &
LI OB ZRLET.
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