DIRE—L 2. (FEHR, LC/MS/MSH#)

H#l 50¢9

MilliQ k 5 mL (30 min &)
PELZRUN 20 mL

Tf77421mm
Bl RUSL 1 g/ EARBEY IRV DA 4 g

&EDS 1 min

B0 8 (3,000 rpm, 10 min)

ZErZ UL (12-16 mL)

PErZRUILEB 10 mL

ENVI-C18 + ENVI-Carb II/PSA

ZEEZHRUIL (10mL)

ENVI-C18 ZBR<

PErRIZIRUIIL/BILIY (3:0; 30 mL)

BUERRE/ 2B

X&/—)L 1.25 mL TEE

MilliQ KT 5.0 mL [CES

v

LC/MS/MS H#T

#: GC/MS, GC-FPD fJ\ﬁ/u f‘.? Tt Bl ARELEIC 5.0 g O
2 By =908 JI TR =¥k SROICNFVH >V /PR (9
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Rapid Multiresidue Method for the Determination of Pesticide

Residues in Food by GC/MS, GC/FPD and LC/MS/MS

M.Okihashi ®*; Y Kitagawa®; H.Obana ®). Y Tanaka®; Y.Yamagishi b. K Sugitate ¥; K.Saito
. M Kubota®; M. Kanai *; T.Ueda ©). § Harada®; Y.Kimura ®
a) Osaka Prefectual Institute of Public Health/ 1-3-69 Nakamichi, Higashinari-ku, Osaka,
537-0025, Japan

b) Thermo Electron K K./ C-2F, 3-9 Moriya-cho, Kanagawa-ku, Yokohama, 221-0022, Japan
¢) Hayashi Pure Chemical. IND., LTD./3-2-12 Uchihiranomachi, Chuo-ku, Osaka, 540-0037,

Japan

*Corresponding author: okihasi@iph.pref osaka jp

The aim of this study was to develop a simple and efficient sample preparation system 1n
multiresidue analysis that shortened the analytical process during extraction and cleanup. An
aliquot of 10 g of sample homogenate was weighed into a 50 ml polypropylene conical tube.
The sample was extracted with acetonitrile using a high speed homogenizer. NaCl and
anhydrous MgSO4 were added and shaken immediately with the screw capped. The tube was
centrifuged to separate the sediment and water from acetonitrile extract. The acetonitrile layer
obtained after salting out was loaded into a graphitized carbon black and primary secondary
amine doubule-layered solid phase extraction cleanup cartridge, followed by the elution with
acetonitrile-toluene (3:1). The eluate was evaporated and the residue was dissolved in
acetone-hexane (1:9) or methanol. The test solution was determined by GC/FPD for
organophosphorous pesticides, GC/MS in a negative chemical ionization mode for
organochlorine, pyrethroid and other halogenated pesticides, and GC/MS electronic ionization
mode for other pesticides. LC/MS/MS was also used to determine hydrophilic pesticides.
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Rapid Multi-Class Screening Method for the Determination of 240 Pesticide
Residues in Food by Gas Chromatography Mass Spectrometry and Flame
Photometric Detection

Okihashi, M.!'*; Kitagawa, Y.'; Obana, H.'; Tanaka; Y.!; Sugitate, K.>; Kubota, M.2; Kanai,
M.%; Ueda, T.3;'Harada, S.}; Kimura, Y.}

1. Osaka Prefectural Institute of Public Health, 1-3-69 Nakamichi, Higashinarn-ku, Osaka 537-0025,
Japan

2. Thermo Electron K.K. C-2F, 3-9 Mornya-cho, Kanagawa-ku, Yokohama 221-0022, Japan

3. Hayashi Pure Chemical. IND., LTD. 3-2-12 Uchthiranomachi, Chuo-ku, Osaka 540-2237, Japan
* Corresponding author: okihasi@iph.pref.osaka.jp

KEY WORDS
multiresidue; pesticide; analysis; GC-MS; GC-FPD

ABSTRACT

To date, many multiresidue analytic methods have been reported that required special machines to
automate extraction or cleanup. An automated procedure tended to run sequential; only one sample
was processed at a time. The aim of this study was to develop a simple and efficient sample
preparation system in multiresidue analysis that shortened the analytical process during extraction
and cleanup. An aliquot of 10 g of sample homogenate was weighed into a 50 ml polypropylene
~ conical tube. The sample was extracted with a 20 ml of acetonitrile with a homogenizer for 1 min.
One gram of NaCl and 4 gram of anhydrous MgSO4 were added and shaken immediately for about
30 seconds with the screw capped. The extract was centrifuged for 5 min at 3000 rpm to separate
the sediment and water from acetonitrile extract. Next, 16 ml (equivalent to 8 g of sample) of the
acetonitrile layer obtained after salting out was loaded into a graphitized carbon black and primary
secondary amine (GCB/PSA) doubule-layered solid phase extraction cleanup cartridge, followed by
the elution with 30 ml of acetonitrile-toluene (3:1). The fatty extract was passed through octadecyl
column (C18) to eliminate fatty matrices before GCB/PSA. The eluate was evaporated and the
residue was dissolved in 8 ml of acetone-hexane (1:9). An aliquot of 1 ml test solution represented 1
g sample. The test solution was determined by GC/FPD for organophosphorous pesticides, GC/MS
in a negative chemical ionization (NCI) mode for organochlonne, pyrethroid and other halogenated
pesticides, and GC/MS electronic 1onization (EI) mode for other pesticides.
Recovery data were obtained by fortifying 6 matrices at 0.05-0.1 ug/g. Recoveries of 240 pesticides
were mainly 70-120% and the relative standard deviations were below 20%. Limits of detection
ranged between 0.01 and 0.05 pg/g for the tested pesticides. The proposed method shows good
sensitivity and recovery and allows for rapid analysis. The method covers a wide range of pesticides,
1s applicable to various fruits and vegetables, and could be used in a regulatory monitoring,.
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Multiresidue Method for the Determination of Pesticide Residues in Food by GC/MS, GC/FPD
and LC/MS/MS

M.Okihashi®), Y.Kitagawa®), H.Obana®), Y.Tanaka?®), Y.Yamagishi®), K SugitateP), K Saito?),
M Kubota®), M. Kanai®, T.Ueda®, S Harada®, Y Kimura®) '

a) Osaka Prefectual Institute of Public Health, 1-3-69 Nakamichi, Higashinar-ku, Osaka, 537-0025,
Japan; b) Thermo Electron K.K, C-2F, 3-9 Monya-cho, Kanagawa-ku, Yokohama, 221-0022, Japan; c)
Hayashi Pure Chemical. IND., LTD, 3-2-12 Uchihiranomachi, Chuo-ku, Osaka, 540-0037, Japan
E-mail:okihasi@iph.pref.osaka jp

The aim of this study was to develop a simple and efficient sample preparation system in multiresidue
analysis that shortened the analytical process during extraction and cleanup. An aliquot of 10 g of
sample homogenate was weighed into a 50 ml polypropylene conical tube. The sample was extracted
with acetonitrile using a high speed homogenizer. NaCl and anhydrous MgSO4 were added and shaken
immediately with the screw capped. The tube was centrifuged to separate the sediment and water
from acetonitrile extract. The acetonitrile layer obtained after salting out was loaded into a graphitized
carbon black and primary secondary amine doubule-layered solid phase extraction cleanup cartridge,
followed by the elution with acetonitrile-toluene (3:1). The eluate was evaporated and the residue
was dissolved in acetone-hexane (1:9) or methanol. The test solution was determined by GC/FPD for
organophosphorous pesticides, GC/MS in a negative chemical ionization mode for organochlorine,
pyrethroid and other halogenated pesticides, and GC/MS electronic ionization mode for other
pesticides. LC/MS/MS was also used to determine less volatile pesticides.
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WY 7 bRRBERATVWS. MY AT
— & X— 1B & ' E ¥k (NAGINATA, 7 )1 &3,

TDB #&MET) X, BEASEORFRRM,

2 RAARI PVRUVREBRERST — 4 X —
ZILENEBHEEENRTEI LENTWS. &
@, BEHicoWT, A—R ¥ & SIMk & TDB
HETHRELK. TDB ECHREEYMELRRIC
BEL, BT L0 THRET S (TDBRHERE) .

(FE]OMSKERE BRBRHEEL 2B (=
KAANTZ 7o ANT 57— N, PANLE MR
VMBI THEHE L 23 (P71 3 FE)
QREAR . XY, ALY, KX, K
T, Ehwvwlx, YAZD, E5hAESDT
EEEMICEELYE 0. IppnFEMML, HI6. 8
AEBEED (BEHDPTORERZE GC/MS —
FEOWE(R)] TRABLE (=3). REMDOT
SyI7RBOLHFETRKEOLELRITo
(n=1).

®GC/MS B FE : GC/MS=Agilent5973N

SIM i TB AE(PETEEED
155 | IB-96, 0. 25mx30m, 0. 25 um | HP-3V, 0. 25mmx30m, Q. 25 m
Wb | 50°C(min)-25/-125(0) 70(2)-25/-150(0)-3/-200(0)
B | -10/-30006.5) -8/-280(10)-20/-300(5)

@FE :SIM EiIxRESEIZ/ER L 0.05ppn
~0. 4ppn DEHEKOREBEHR TEE L, TDBH
EEIRE S 0. 2ppn DEER THEL .
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GC/MS F) TNTFT—ER—XIZXZBEVTERBERE-FIMOBRE

HETRERENZER CEBRA, FELE, IBEE,

FaJIEHE ()
WRAT7FT VT A INVATAX ()
FNEE ) b BT, ®RERE-
JERINTISIRF

[BW) BEREDORIST 47T Y A MEHOK

TEVSRODEZDRISBRECHIL,

DOREILHEEREZBRETEDLFENK
HHNTIEY, LF Scan #ETD GC/MS 47
BT XEY 7 IRERIATWS. P T
WNTF—F N— 2 EEE (NAGINATA, &
JIUEHH, TDB & BT) 1X, BERNFED
RFFEEE, ~AZXANT PARURERER
MTF—EZ_R—2{ENTHBH, BBRHI
TAEH - EERNTERLENTWVWS. &
FEOHIIFE W E-91 BIEASIZBWT, &Y
BVWHEEOCREXEMNLEONS TDB HERE
DRFBBLERICOWVWTHRSE L.

AEIX, Zo TDB #HEEDOEEMDITIY
ZEMERBEE~DOHAEIZ OV THE
L. BREhizoTix, BEEFBEOBE
0 GC/MS —BRABRETHIAIRERKN 220 B
b 190 BEIZ DWW T, SIM/Scan RIEFE
D3ARZ4TVY, Scan £— FT TDB #E¥,
SIM E— FCHREEBFREZAVWEERLT
o7, X, TMyIBEERERW IS LT
o7
[Fi) OFSEE: 190 B (205 FH)
OREAY . L hE, TALA, &%
DEEWCEELYSE 0. lppmn HRAL, H17. 11
BEAENBEES (GC/MS ITLEBEEZED—
ERARE) CTAR LKL h=3). ERNAEL
HECREDOLEBE2IT 7= (n=1).
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6th European Pesticide Residue Workshop, Corfu Greece, 21-25 May 2006

A reliable method with GPC and solid-phase extraction

cleanup for monitoring pesticides in brown rice by GC/MS
and LC/MS

Ueno, E.}, Saito, 1.2, Kabashima, Y.!, Oshima, H.!, Matsumoto, H.!
! Aichi Prefectural Institute of Public Health, Nagoya 462-8576, Japan
? Tokai COOP Federation, Nagakute, Aichi 480-1103, Japan

A multi-residue method of pesticides in brown rice, that enables quantitative, confirmative
and tens of sequential analysis, has been developed. First, 114 important target compounds
were selected for efficient monitoring, and then the appropriate internal standards for these
pesticides, stable isotopically labeled pesticides (surrogates), were selected. An aliquot of the
crude sample extract, obtained by our devised simple acetonitrile extraction method, was
subjected to a cleanup system combining GPC and a graphitized carbon - PSA two-layered
column solid-phase extraction, called the GPC-SPE cleanup system. The resultant cleaned
sample extract was subjected to EI mode GC/MS and ESI mode LC/MS analysis. When
necessary, the extract of positive sample was reanalyzed by other selective detection, such as
normal - high voltage switching ESI mode LC/MS, after selective GPC-SPE cleanup.

The applicability of this method to routine analyses was tested on 150 commercial
samples. The GPC-SPE cleanup system makes it possible to easily and effectively remove
sample matrices with minimal loss of analytes. This method is a reliable tool for monitoring
pesticides in brown rice.

Reference
Ueno, E., Oshima, H., Saito, 1., Matsumoto, H. (2004) J. AOAC Int. 87, 1003-1015
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11th IUPAC International Congress of Pesticide Chemistry, Kobe Japan, 6-11 Aug. 2006

Reliable method for monitoring pesticide residues in foods by NCI mode GC/MS and dual-
column GC-pECD

E. Ueno®, Y. Kabashima®, H. Oshima®, H. Matsumoto®
a) Aichi Prefectural Institute of Public Health, Nagoya 462-8576, Japan

A method that enables quantitative, confirmative and tens of sequential analysis of pesticide residues
in foods by NCI mode GC/MS and dual-column GC-pECD was studied. First, 65 target compounds
were selected as agrochemicals commonly used in crop protection in this country, and/or found in
agricultural products over the past 5 years (April 2000-March 2005) in Aichi Prefecture. An aliquot of
the crude sample extract, obtained by our devised simple acetonitrile extraction method, was purified
on a cleanup system combining gel permeation chromatography and a graphitized carbon column
solid-phase extraction, called the GPC-SPE (graphitized carbon) cleanup system, and then by a
tandem silica-gel/PSA cartridge column SPE.""? The cleaned sample extract was subjected to NCI
mode GC/MS analysis. When necessary, the extract of positive sample was reanalyzed by dual-
column GC-pECD, after selective GPC-SPE (graphitized carbon/Florisil) cleanup.

The applicability of this method to routine analyses was tested on commercial samples. The GPC-
SPE cleanup system makes it possible to easily and effectively remove sample matrices with minimal
loss of analytes. This method is a reliable tool for monitoring pesticide residues in foods.

1) E. Ueno et al, J. Food Hyg. Soc. Jpn. 41, 178 (2000).
2) E. Ueno et al, J. AOAC Int. 87, 1003 (2004).
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GC/MS—HEBHTT—F_—AY T =7 & R\ Ve
REPREBRDOE=FV ./ FHEORN

OLFE_ HtSHiE KEFER KT # EMRBEERRE

[ B 89) &S EA R LA EEHRIORST AT YANHARZ—NL ., GC/MS I LBEZR5—F ATiEd
W LTECV VD, BEDIL SBERENIZENS GC/MS Th->Th—EICBIE TEABRERIUIRA1H DT
b, F- AR O TR E LA DVERR/ BB 72 K OIS AR 57 DITh, BB EREITAIL
100 FERRE DB EAEHR U LT, EEMHITENT- GC/MSESIMIZEE—F 2818 (BT, SIMER) 1ERIL T
VWAL, Al SIMBER T AT, #1100 BOBIER D ORFFRE, <A~ MV BIUVRERER
RF—F =TI DB THY, BT A Bl BEBEORE, BLTOERERE
WOXB—FITT —F_R—RA T NI TEVZ GC/MSAF PN LD —FSITE LT 2R ih) &
VEREL C. R EDBES~DREEAR DT, TORGHERIZOWTHET S,

[kt : BB LURE 102 BiE, RBRYE ORI : R rEC THERILT, GPC 25 : Shodex @
CLNpak EV-2000 #4752 (20mmi.d. X 300mm) 33 LT CLNpak EV-G A/ —F 5.2 (20mmi.d. X 100mm) 2335 Ui &
BABE) GPC ZU—1 T vV AT IR BN, T577 AN R BF 8%, HFAYH—73—(Varian, 16mL)
127577 AN H—7R (Supelco, ENVI-carb I ) — i &£/ — A& (Merck Avicel) (1:3) 1g, TRV Y TEEKEREET N
A lg B TALIELDE GPC 757 aLaL s 8 —DTy &L TRV iz, GC/MS iR (AF¥35)
B GCMS-QP2010, 5.5 J&W DB-5ms 0.25mmi.d. X 30m 0.25mm, SALZRIRE 250°C., 77 AR 40°C(2min)
—8°C/min—310°C(Emin), A2 F—7=—RBE 300°C, AARBE 200°C. F¥V7 —HARRHEE 40cm/sec,
- AL B, Fa—=7A/YF US EPA method 625, BIEE—F A% v1-(33-600amu), A7 —/ /b
0.3sec/scan, ZEAR ImL, 7—27ZF—3 a2 GCMSsolution Ver.2.4, Compound Composer Ver.1.1 BXU—F 5
FrRT —F~—R (B 253 i)

[ RLEB] X ARICLVEBE=FU 2 EL., S3EEER, 198 BRLRELT, Rilshi g
T MBI GPC-SPE 2V — o 7 v AT b2% A TREBE A =0 R RAY22EHORE
BT PR T 27 VAT 5 GC-mECD 728 CRER UL, &Nz BIE T, SIMEEDHREL T Vb
T BEIT A Y ADHTh T, RITAT VAN FiZdh-> T, FREBBEOERLTFRZEISL TR
HESAE DBV BERSBIRLU T, D72V EZ 538 @ 100 ROBEL AT TEAEHERSnIUL, &
BDERERLOREINAEZEEDOKES Eh/ —TEDEEZX LN, RBEEDLIL A=V A,
KA SHT LC/MSEIMIZEB—FESHHEEERL T, B EORBHMISAL TET %, 2X¥ 4/
SIMIEDHI 0.3—3.1 DOFEEE. T 098, PRAE 1.00, ZHERZEIL 0.63 Tholz, —HHITETIIH S,
BEDIBENDIEUEDOE RRBEEN SN A FARTRREL R AT I LILE> T A ¥ UAEI
0—30 BETREDAIY—= 7 TS AT ie L SN A HER ROVEONIbDEE X iz, Fe,
IAAN—F NI TERNEDRFL LT QUEChERS H HRIELTZLZ 5, BHRTF VARSI bR LT 5L
Vo T IBHEL DTS EHE 72 L B oD BN L TR RIE P IR AR b AT E KD
BEL LA DA — DB T BT b, AAAFI2EDIBEYR TR EIZ 8L RIS DRAE /53
2 A ACIE, R EREOTHRERRREEZLND, BEOITICR VTELEH 2T Eenan
False negative b ONTm b, B EDEBR T ~DAF r AEOERIIREELEZ LN,

- [3C#R)1) Ueno, E., Oshima, H., Saito, L., Matsumoto, H., J. AOAC Int. 87, 1003-1015 (2004), 2) Ueno, E., Oshinia, H.,
Matsumoto, H., Saito, L, H., J. AOAC Int. 89, 16411649 (2006), 3) Anastassiades, M., Lehotay, S. J., Stajnbaher, D.,
Schenck, F. J., J. AOAC Int., 86, 412-431 (2003).
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AR~ A 7 aiitiEE AV GCMS i L BFIIKPR Y 7= ) VEDRIE
O =M, JIln BF. 2EES. FREE FER—. TESZ
BEX)

[#EE]

AN A L LTELERENRTWARY Y 7/ U (BPs) . REWH < ELIER
REDRTWS, UL, BEF BPs OFR LV VIFEFZENZ LA TFRIND, Z0
BPs DIERRIREZIEE T H -0 BREN OERELOFENLEL 25, KR T,
<A 7a Y rPERCTEVEOHRBBEIC L Y AIEMSYME LML - BET5HET
b B~ 7 ot (LPME) % AW TAIKF BPs DRIEZRAA T,

[ =5 ]

Benzophenone (BP), 2-Hydroxy-4-methoxybenzophenone (BP-3). 2-Hydroxy-4-methoxy-4’-
-Hydroxy-4-methoxy-4’-methylbenzophenone (BP-10) . 2-Hydroxy-Benzophenone (20H-BP) .
FREREHEL LT, ’

GC &

HEEARIZATY v b UAEEREAL RBHEARIX2 0L & L7z, SBEICIZ. DB-SMS
(0.25mm x 30 m. BEE 0.25 um) ZAV. BEWHEIZ~Y U A (99.9999%) % it 1.2 mL/min
TH L7, H T LEEMET. FIRHEE 100 °C (1 min )-20 C/min-280 ‘C(4 min ) T{T> 7,

MS %

MS DA FACEITXEFA 4 1L (E) EE2RA L. RERRUEABORET. ERA
F URHEIMETITo T, =%V v T4 3FREN., BP: miz 182, BP-3: m/z 227,
BP-10: m/z 241, 20H-BP:m/z 197 & L7z, ¥, AEEMEDE=F Y74 F L LTI
BP-d: m/z192 & L7z,

LPME £

FINA 2 mL (S PNEEHEBP-d), BERFZ2MXE, Z0O%®, 0pL A~ Yy
FEALTIMM 225 )LEVERY VY v PR %2 ZREOKE TS5 mm ICEE LT,
ZFIT VY UREREIC vy 2.5 ul OB EIED 500 ipm TR L2235 15 min R
BEEREEToz, MEEE, 2yl OMHEREFCS Y VICRY, GCMS ~L BAT
BT EIZEVBIELE,

| BRRUEZ ]

LPME D S@ih iR 2 R et L7 fE R, 15 min LA E TEEITE LT, AHEIC L BIIK
F BPs DR TIRIE (SN =3) RUEETFRIE (SN>10) iX. 5~20 pg/mL XT 20~ 100
pg/mL THotz, ¥rus— MpEE AW NEERIC X 2RERIZ. 100 ~5000 pg/ml. OF
BHIZ 3V T FABBERERAS 0.99 Ll L & BRAF 2R BRHE O N, FAMEUEAER (100 KT 1000
pg/ml) Z L-RER, EINE 90% LLE m=6) . RSD(10% LLF ) &) BEFARERM
Bohi,

BONTERE, BEIOBRETH IV ERELONETH T, o, FERWIIKOAE
WERTHLZ LR INT,
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LC-MSMS IZ X By Y 7 = ) VBRO—FSWEDORS
O AREHE' Mo B2 BEEESZ' SHHEN'. FEEE
EiEa—"'. FEBZ! 1 EFEKRE - 2 %48 DC

(B8] RV 7 =/ AEBPs)id. FARBIAI L L TUAKERASNTWA{LEMETH Y,
MWL EVERBEDN TR Y, iFFE,. BPs DRMHE~DERMSES SN TV S, A
TiL, FanalEEM M OBEH L T 3 BPs 2183 570, ks o~ V75 7/8 5 L8
BOHTEHLC-MSMS) 2 AV iz BPs O—F ke et L7z, '

(BRI XY 7z 2 E0ERWE I BEAENRME & Lz, AEORHBAS/N=3)
ROEEFRF(S/N> 10)iE, 0.01~1 ng/mL K TF0.05~5 ng/mL Th -7, GHNEINGRER TS
243 80.1~99.0 % (RSD<10 %, n=3)Tdh -7,

(B2] Aok, SRELOEREROIMETHY ., e REHFAEN LB TS BPs
DEEICERATH D Z LR sV, 5%, AiELRIIEEMH b O ERBRCEHA
BITEAT 5 Z & T, BPs OIRHHEROHEATL Z &AM EN S,
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BEFHBZ RHERRECBTIFARRARSREERBEOEICONT

B EGREREEET—
Ey EEARSEENRER

[BH9)RETFMEZ (GM) B BOERREDH
MEBESBATICBV T, AEREHI. &
FHH#Z (Non-GM)EGIZ GM BERFEEREL
THERILTWB, LA L, GM hyERav DEER
EONMEETERE L. AERBORER
IZH~ BRERB)OHEIN-EEPCRIEIC
IAERMEAEVERSEDLENE, —FH. EE
PCR #i2X% GM hyEnal O FEERE Tit.
¥x DERICIVESRLERES —BLR2WE
ENHBTENERENTE, KFE T, FE
RO R U R nal R R ERN ST
BZLICEVELNIER) L, SEIOAMTBESE
BRABTECBVW RN -ERBREGFLERE
DAR—HDRAZALIIZTHZELBHILLERET
2{To77,

[(FiE] ABBETERAEREOERICERL
= BEEH R THSD Non-GM hyEnav 4.
Mon810 ¥##1. GA21 ¥#:4. Btll ¥##Hiz-
WTKSEEBIE. DNA #il VAT NESA
7%y hE) BLUEE PCR(ABI PRISM 7900HT
FER) LD EREIT o1, KSEEREEIN—
N7 4o r—BEBEEIZEY, DNABHBIT
EE PCR EIXEA S BE BME - TER
Lz, JBbhizks &8, DNA fIHERIUER
PCR ETHELN-RERILERBAFLHEL.
FRELLE, ZOMEABEETRRBOEE
PCR EICXDEERMELBL ., ERBRARLER
BICEPAELDRRIZOWTEELE,
[(RBLIVER] AERBORARLERMEIZ
ENALEFRRELT, AEREBOFARICHVWE
8% DIFFERT Eaa B RICBITAKIERD

OHLEETH, LMK, KEERK
ERBIE, Bl & CKeRi#

BB I DNA IHEOEEBIZOWTERLR
5E1T o7z, FRYERIVEEROKSE EIC
IX. 0.66%-2.6%DE TENRO LN, TDD
KSEBEHELZRAEEFEHLEELI-LD
5. HIEREHERDORERITITFLALEDNR
Mol

DNA HiEICBAL TH& by Erad FEEHHR
T 17.01-25.97ug DR TENRDONI-D . E
BIRA%IZ DNA MItHEDHERLCTHEL, T
BEZEHL-, TOBR. FTAELEEEOR
DEI/NEL ot pd | EARLL TERMELVEN
{ETHHoT=,

F7-HiH L7~ DNA 122\ T GM RFERIDEE
PCR %fTofbZA, <= Ny IRELTHERLE
Non-GM h Eoa |ZiZERY LR BELE
Mon810 (/2. GA21 bIERDBLEALTVD
TEMNHBHL-, EE PCR ETELN-EEMEIZ,
HEERALZRUCHEEMEL. GM R#ZL
CFRMEREHLE, ZOERERMEEELE
R EEMITE OV,

U EDORERNL, SEIDOATEEEEFER
FHIBW T, BREOKGEBDEITRERLE
BEICENELIERE TIREVWI LALLM
12otz, —F . FEEERaTH60 DNA fiH
BEDEBLIUVHBGRFERIIYTOas~0fh
RHEOBAZ. TN ENRERLERBIZENE
CBRED— 2 Tho RS REINT,
DEAFBEAEERLARAEMEZLRREN,

BERE 0517001 B(2005)

2) EEL, B ARMELFEFEEE13,18-28(2006)
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BEFEARZ FUE o 3 (Btll,GA21 B LU Monsl10 %) EEREED
A EBREEBRIZOWT

OFcBaus', RTHT ', PHiEz ', KBHR? ZM%ET?
$hoAEh?, FEETY, AHHE’®, R kERE',
(B EESHRLBERRN, N RERER Y V7 —REFRN, 3 MyRSEESHRE

[#EE) BE4&5BE 13, RRFEEERETRARVCARUVAMAORSAEEZICET 2450 Hx%
ET5E4) (ERI13E3 A, BEAFBESTE 23 B2 L, FEAFIE S BEFHEBRZ(GMEM
DERREELZHITL TS, ZHICEEL, BTNEORZMRIEZ BEE L-RABNSERE I,
EASBHEERRRLRBEREL FHB X DNA HFEARROREFEICOWT) (FRI3E3 A,
AEREI0E; FRI8EECH, ALTREE 0628002 BIZIV—HHE)NI LY GM BEGOREENED bH
TW3. BEEOERICHZ> T, REERIEEL 52 52B4DERTHALNIL, TORREED
S TIEBEUREIRO—BI L TR LRHRENE D, BHETEOERISWRRIZBWTYLATHS.
AT, REERED LN TVWAGM h7EBR 3D 55, Btll, Mon810 72 & THZ GA21 R#E % X R
LT R EBREEBICOVWTONABETEFEARN T2 L2 EME L, 30 BEIC L 2 HRARREZE
ML, EHENHBRRARBOSTRROMAELBEZBL T, REBBIZLA2EL2&ORBRELRLV
EOERIZOWTHMBRZRTT 21T o 72

[FiE] A FEGM FyEn avRIEAFBHEAERRGAEMEEHEB UL TAFLE. i,
SERE TR Z (non-GM) b 7 E 1 2 VBREHTKED L ESAF L. AFLELTO hyT e av i
EFRIEMHE—IT 500 pum & 723 X 5 BF L7 Non-GM b 71 a VEREHZI DWW TIIH#%E, EBPCRE
L DL, 04%EEDOGM by ER a2 DIBA(EL LT Mon810 R#)ZERL/ZELET, = Y7 X
=t LTAVE, = Y 7 ZBREHIF L, Mon810 7225 TNE GA21 BEI*EHEBRE TEAETN 1.0%, .
Btll ZBZEEBRBE TS%ERALIBELEABERLIRERBIE L. BLHEEREIT 20 g T
S50mL BARULE NACHESELNSTRB@ESRAE)E L., H—HAR: 72 450/0
STFRELD 83%ICHYT B 6 KD/ NDITREEFERAL, I—HRERBHABRETER L. S/03TRE»L
2g D FUER I VBREFTHESRL, JAS SRRV FT v 7RBOVY B TFNESZA Ty MER
F\VNT DNA % HhH L7-. BEZ T L7/-fbit DNA # E2 PCREICKI) 2 DNARENAR L L, %
Fote. A Y —=r JRER(CaM+GA2]1 EE L), Mon810, GA21 3 L U'Btll REHEMNEERRD 4R
BERAV, 7=, 2B0®&RVIRLEIELTT > Z & TMon8l0, GA21 2 5N B RO EEE X B H L7
BOh-ERE A0 Yy MNER LB —REBOSBOITEEE L, NOITRE OB — M E2HERIC
R L7, HEMRAR  W—HRBRICAW/NGITEE 6 %2000 TH 1 » BRIRTF Lz, FHROK
HICTHOWLERMELZEH L. H—MURBRELTERLE 2 BOBRIVRLAED S b, £EO—RIE
EVEBOLNEEREELRERCBONZEREDCTN TN OV TS #EHESE L= £ T Student’s ¢
BRECIVEEZARE L. TORBRE, REOZ THELONZEREILE, WThoEEREAVWE
BACLEEERRD N oo, AFOEA  BRLU-EARE 1| 28 LUREHERXE, FXREH
eI LTz 30 AR 6 AT L7, BRI, MBOREBE THLIF/RISF1IA I8 BENLEFE2H 20
BETE Lk BROBR: D ICKHEFRT . SWRERIL, A7V —= 7R ER(CaM, GA2] EEfE, &
GM rUEraE58) ZFHEENEERERBLL, Mon8l0, GA21 T&fE, ¥ GM rUEna v RS
B)D 7TRBIZHT TER Lic. SERMEITTUSELEAS (R B ARFLNTHERT) &AWV THEHLEL,



BEAGHE EFEHBER LV A7 2EHL, A N TA EREET D Y b, Xbar-R BEXZ1F
BT, |

(BB TESE] DNA INBB I TEDE L%  BE—0EAREN ARSI 9 BRiELLHHEh
7~ DNA DINER L BZ DL D EIHWT, #EIF & U DNA HHERNC AT LR, YU W7V
547#vb&%ﬁ%Ltn%%#Bﬁ%éht&%%ﬁﬁﬂ%@ﬁwﬁ&wxm&%@%W%@ﬁ
5o & (FASHELE(RE R SD)DTEHMEIL 14.63% Th o7, Eiz CTAB 2 AV Iz 2 BESIC 1T 5885
EHINEITZNFN 850 pg, 1835 ug Thotz. ZH2HED S b, IMEDRKE WEREIZ OV TIIRE
S A BRI E AV EBRRE SN TEY, ZOBRER, 2HEICRD LN DNAREDED
FERTHL EELLNE. &6, EE2EBBEICBTARSDIY, YV WS NVES A 7X v MNEEXZTRA
LB b 8E S RSD.OFEHMEIZL HRTHAHEL, fHMTHREMER K DNA AT T,
BLEZLN VYUIR—ALIUFAL Ty MEFAVE | BN LHE S DNA OFHRE
1T, 12.50 pg, RS.DIL 5.44% Th ¥, UHEEIIB W THHTEBMER < BE L7 DNA BHATTh T
WaEEZ O SSIh BEHEE—EDIEL 2%« FHBENEEHRROEREONL SSIB =2 &
—# AL, 9 REMTO RSDBI, RVELAEMICEIT 2EBIIOWTHET L. TOBE,
230 BEOFTNENTELN RSD.OEHEA BEER :12.59%, 2 BIEE : 13.13%)ICLAKRE 2EE
FRTEESEESERD bR, I D OEBICOWTIE DNA RECHEERFERTHDZ L, £
REBHDVITER PCRBEBEORBMNEZORERE LTHI Ebn. EEPCRICEVELND Y-
B0 ELBBEMENEVES, BrRBRNSRFHCEEBRFMEMEDO GM Py ERaUREFTERTH
AEAICE, BVELAEFRTORBREES—BLRZNVILLELXOND. Z0kD), aU—HDRY
BUBBRMCOWTY, ERPCREFEATHICEL > TERSNERERATHDIEERD. AT Y
—= U FRBB I UCRERROERERR  SBENHOBEINTZR 7 V—= FHRIIBITS CaM &
I U'GA21 EEEOFEH+SDIT, FRFN 17112198 BLT1.242020%Tho7=. Ebil,CaMEE
Er GA2l EEEOSEMEHEGM FryEna v ER)DFEH+SDIL 183522 12% Th 7. £, T#
HRHEBRRBRIZIOVTL2HEH) LHE &= Monsl0, Btll 8 LT GA21 EEEDOFHESDIIL, £h
Fh 1.77+027,736£094 B LT 12120.15%TH-o72. X 5T, Mon810, Btll 3 LU GA21 EEEDE
BEGGM FrEn avRHEERE)OFHESDIT103411.07% Th o7, 2 TORRIIOVT, FER
RABz5mENEEENOHREINES, ZThoBEOLIIE DNA LR, H5Wika v —HoiT
LoXDREERALDLNTEY, th b B ERBESIUVERTFEOXELZRD = & THRERSE
EREETAZENHEINE. LA L—FT, BFERAXBRZBEOTITI, REMERFBERET
BELSZOHBBAICEIND LEBEN IO 0 RE LB LEDOON TR Y, MEAMBTOFIE
KON THLED TV LEMRE LN, AFRICLVBONLREEZRBTD L, ThE TLER
LT E-NEESERAEOERICIL~, DNA i), EEPCR ODWTHDOFHIZIHW TS, FHEETO
Efv_romErngbhnsd. LirL, Fe@RlEREH 2 WITRBREOSMN, RRBEOE/ILOLD
7y, FEOREBRB LURREOERARICHKT S LEX DN FERLROTERNSRE SN L6015
BHoNiz. SLICKEEORRENLIT, RETELOMEA L LTERINDITITN T b2 2727,
SBRELNIDNMHREOEBEMEZHE O LT, PCRRARCHBICHRT 2T — Y ORRMHEOHBER LR
HMER L LTEBTALEMNTHRENT:. SBROMENLAETICLY, RREFOIL2HKMR LN
MohdZAHFER, IHFERERCOVWTOEBRFENRTEND Z ENEEND

(B8R ] A RIIEA P BHEEEALRASELMOER 1T EFERLERBRERICLIVERLEL. X

RRIZIEBMNEEEE L-EREBBOERICES N LET.
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P0O.05-26

Within-day variations in response
of the mouse bioassay for
diarrhetic shellfish poisoning
toxin (okadaic acid)

Session: PO.05 - Toxin analysis

K Machii', M Kawasaki?

'National Institute of Health Sciences,
TOKYO, Japan

%Food and Drug Safety Center,
KANAGAWA PREF., Japan

The mouse bioassay (MBA) for
testing of marine biotoxins is still an
important tool in food safety
monitoring. During the symposium
'‘Marine and Freshwater Toxins
Analysis' held in Baiona, Spain last
year, we reported that following i.p.
injection of PSP the mice showed a
tendency to die more quickly when
injected in the morning compared to
those injected in the afternoon.
Recently, we found the same
phenomenon when okadaic acid
(OA) was injected in mice. That s,
mice injected with OA tended to die
more quickly when injected in the
morning than when injected in the
afternoon. Further, the death time
following injection of OA, was
significantly different (p<0.05)
between normally-fed mice and
starved mice. The time of injection
may therefore influence the decision
for regulation. Foliowing the dose of
OA we used (4 ug per mouse), the
mice died after less than 12 h. We
are now regulating the toxin dose to
a death time of approximately 20 h.-
Using the lower doses of OA, we

plan to examine again the
differences in death time between
mice injected in the morning and in
the afternoon.
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P—3

BB ENBBEERAEICRIATHERSREARABNAEIICHTIERNHR
—AHFEDBERFEBITRTIREMITONT -
ENERERKRL LI~ OJIEHE. KeHk,
EIEZRASHERRT WWAEE. OHHL

(Br]
THEBSOITERAMELLTAHTELE
Fohd, ASBRETEROTHEESERERN
(7L RRTIT IV ERIZFNT, UI7LUR
IFUTINERELTHET S0, BRKTIE
E8YUINEERNETHIROFHTBEEENTH
BEFHENHBETHICRMATIAENEETSH

BHEEZTND LWL, TORICELHREIESELT.

FTHTBENRER. GEP FRIBEPFIZEKED
hiErEhhdaaEtEb Eiiehd, EZTHAY
BORREZHRALERELT. BHITIEHRA
EFEEL. _

SEORBTIIHERELYECE=S—T 5
2. RBEFPESNDIFMED 1/4 DRETITo =,
REAERIHHORELELTIIOELRAY) 21—/
AV NLPIZF L BRTER. QEXRRY )2~/
AVILDEIZRFRESES. TLTQRMET1RY
IRFRESED I FEE BEEHLLTEOS
H(-35 °C). QARG C).QER(ER)D3&H
[TDOWTEBMBEL:z UL REFELEREERY
DA EHLEEEITIEOREFFBIIOEFNY
B0 EIUR % £R 0 I B BR L=, '
(€359

RE AN BELRIVI—HERELLFERAZ
AL FHTED 250 g/ml DT LB BRERAHE
L7z, HPLC O REPZEME &L T docosanoic acid
(C100) GL 4 T AR WAL =, BRIEREIE
T+ 238! 9-anthryl diazometane (ADAM)EXEH
Al =, RIGAIZ 0.1% ADAM MeOH B & ZHASILT-

FTHTBEORTE THhTERE/ A VILPITERR
BTBHUTIIE 250 uL BEFAUH—MAH
BT BHEOULADTBREELTI0ug)F
SELNAVIILBIZERREL . THTBED /A

YILVELIZBHERTAAI~NDOREIL. BEE 40 1
LEASMLBNAYLELIVBRT A RI125E55
BEFILIz, SOITBET AR VIE 15 mLBE/1v L
IZERREL,

W BHRICRBES A AT BITERE 2mL D
FTErUIZRELT2min BERBEETL., BHE
#IXHUO0T 449 13CR (045um) TMEEBT B,
FUIREE3EBYRL IS DEBEEEL. BEXER
RTBRHBEBELTADAMAEDRHEL -, /X1 L
PIZREFLI-FHFBLITEE ADAM % 1To 1=,

ADAM BRZEIZLAEN HPLC & Lee (NDDHE
F-HHBLTITo .

THYBOEREOERELORERE 081
#.238,3:8. 4 BE68In =5 TiFot=,

RET—30HBH & T —F% JUSE-QCUS =&
YEEHRBRREITVD. BREEEEL,
(B£])

BERNAXNITT N BETERRUER /A
FIVIZRFLIADTBRIZLYOTFRICRLAE.
AR.ERDEDEHTHL 6 AMRETHAIEMN
BHomsLlU REZRICRAICEYREDPTHD, —
ABERIIREBELEADTEETIEOE G THLENEL
BEMICERIZELTHIENALMLH1AY,
ARBRUAESGTCISEMEBEMEETHD
CEMNBAOM AT, L EKYRRRICEREFEL
TLWAAREEHIIENFHTLNMREEERY
DINELTERTRETHABMRIEENT:, §1
RELTAHHTBERBTELIEBITOVNTEICR
HEMZAFETHD.

1) J. S. Lee et. Al. Agric. Biol. Chem., 51 (2), 877 ~

881, 1987
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GC/MS. GC/PFPD H#HHIZ L ABED—F LIz H>WNT
OfFEARFER, #H 3L, BE B, LJBF. HELEF. A E BPIH

(XL oiz]
BEBEOMEIZ W T, MBFOBELAEEY.
BREBETIIZ ORBEERIZ DWW THERZRE L
BEEMNBERIA TS, RALBREBETIREED
ROTF4 7 VA MHBEASh, —EEEHENS
0.0lppm ¢ EBHOLN=7/-0, 2L OREMEB I
0.0lppmn 2 EETIRMEICREL. BEO—FHTE
ToTW3, SR, ¥R7up< T T77 (60) IE
BOHet (MS) L /X FRIELERHEE (PFPD)
FIEHF LM & PFPD IC L ARIENHIZ L Y —fH
BAERTRELTIREC—FSFEERTLE
DTHRET S,
[FE]
1. BB ER 19F 2 A~T AICBASHIZFE.
R
2. REBBOFM : 7— Kok v —TH—LL
RE 10g 2Ry Yo L U BRLEFIERRL, T
Th=bUN200nl #MMAT, FEVFAHF—T1
SERBMET 5, ZRIZTFHREL TEWREL
FTrYDAL g RUEKGBT R T4 g &M
ATELBIZ1MEE SEBT D, RICE LB
(3000rpm, 10 57F) %175, HHH- LI 8.0 oL
ET7ER=FrUNA: PALTY (3:1) B 30nL T2
Y7 4 v o3 ¥ 27 L 7= ENVI-CarbII/PSA
(500mg/500mg) IZAFL. 7 r=FVUL: b=
v (3:1) BiK 30 nL THHT 3, AWERAHEKT
EHE%E 100 L 7 AR T 5 2324 L, 40°C LA
TCHERET D, ERTMT CEER. 10% 7T
FoBE~RYUTHEMBL, 400l IKEAL, R
BiRE LTaHICHE L,
3. BBRUNESRNF
GC (Agilent6890N) , MS (Agilent5973MSD) PFPD (Model
5380)
477 b HP-5MST (0. 25mm x 30 m ML, 25um) %
Z LRE : 50°C (1 min) —25°C/nin—125°C (0 nin)
—10°C/min—>300°C (6. 5 min)

(KPR AF Sz 2% &R & % BF % BT )

F T APEE : MSD{H 1.0 mL. PFPD{U 1.4 nl(Z oL
EYVERRAAFNTEALA by T)

HAR:2uL, A4 EF A A1k (E1) B
BE—F : BIRAABH (SIM) BE

4. PEBE  REFLEBELE1ITRLE, PFPD
D, AENHPFPDCRIERERBRETH 5,

®1 HERE
RT: U7 av B4 5 MS1: 83— ob A7 MSLIAVT 74T 4%
NO RT MS1 MS2 | PFPD
1{Dichlorvos 6.582 220 185] O
2|Ethoprophos 10.627 158 2421 O
3 Trifluralin 11.027 306 264
4l a-BHC 11.394 219 181
5|Atrazine 11.840 200 215
6] B-BHC 11.934 219 181
7] ¥ -BHC 12.064 219 181
8| Terbufos 12.134 231 2431 O
9] Cyanophos 12.150 109 2431 O
10| Propyzamide 12.183 173 255
11| Pyrimethanil 12.297 198 199
12|Diazinon 12.363 179 4] O
13|Disulfoton 12.469 274 186} O
14| Tefluthrin 12511 177 -197
15| § -BHC 12548 219 181
16|1sazophos 12,633 161 2571 O
17]|Etrimfos 12.675 292 181 (6]
18{Iprobenfos 12.799 204 288
19|Benfuresate 13.063 163 256
20| Bromobutide 13.182 119 232
21|Acetochlor 13.270 148 223
22|Metribuzin 13.293 198 214
23|Vinclozolin 13.295 285 212
24| Chlorpyrifos-methyl 13.331 286 125 O
25| Paration-methyl 13.336 263 125 (0]
26]Simeconazole 13.383 211 121
27| Tolclophos—methyl 13432 265 125 O
28| Ametrym 13463 227 170
29|Heptachlor 13487 272 100
30|Prometrin 13.534 4 226
31|Metalaxyl 13.574 206 249
32|Fenchorphos 13613 285 125] O
33| Dithiopyr 13.773 354 306
34Fenitrochoin 13.858 277 260, O
35|Pirimiphos—methyl 13.874 290 5] O
36|Esprocarb 13.929 222 162
37|Malation 14.047 173 128 O
38|Fenthion 14.227 278 169y O
39| Chlorpyrifos 14.259 314 1971 O
40{Parathion 14.284 291 155] O
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NO E ¥ RT__ | MS1 | Msz | PFPD
41| Triadimefon 14315] 208] 250
42|picofol 1325 13| 250 (BRRUBR]
ﬁ ;‘r“;r'l'::hos ]::?; j;f f;g o BIALE % MBI F 5 7= % . QUEChERSHE Z i L.
45Cyprodinil 14750 | 224] 210 ABRE® (1 g/ml) AL, BEOREERI
46|Dimethametryn 14858 212 255 ] )
47|Pendimethatn 14876 | 252|281 BEDICLVEEERRERoTWEYD, —F o
48|HCE! 14947) 353 317 5 ;
: 3] I : —
sslHoE2 ol 33l e L HESOREREEZAET S0, —#E
:0 ';°f§"ml::= :g?fg ﬂ: fg; 8 #0. Olppn DPEBTEAZ EMEF LW, FI T,
1|Qu 05 A
52|Phentoate 1512711 214] 28] © AEIFHE L RBRERIZSOWT, F7 D5 AEID
Procymid 15224 | 283 96 . , e Lz L
procmoone D Bl o | kot usosmE— iz k3 RE L REROK KA
55| Methidation 15302 145 85| O TR, BIREIZEN TWAPFPDIZ L 2 HIEZ @
56| T etrachlorvinphos 15.557 329 109 (0] 3 R
57)Fenamiphos 15744 303 154 O BRIZITWRET L (K1), PFPDIRY v HE— KT
58{Butamifos 15791 288] 258 © . _ . .
59| Fultoland 15829 73] 223 FERLER, RELEY v EHERIIH>VT, ER
60|Prothiofos 15915| 309] 2671 © | . . -
61 [1soprothiolane 15938 20| 189 TREZ0.0lppn & LTHREFRTH 7, Eie,
62|Profenofos 15968 .33} 208 © BEWMIZL > TiX0.005ppn OEEREEOH S b
63|Fludioxoni 16035 | 248] 182 .
84|p.o'-DDE 16.037 246 218 TrarRA, TATERAIZOWVT, 0.005ppm 2 EET
65|Oxadiazon 16083[ 175) 344 - .
| s - SHER T
66|Kresoxim methyl 62031 118l 206 FRIEE LTHRIETRETH o7z, PFPDTHERTE T
gg lcssﬂ*alﬁ"ﬁm y :gﬁ H; 3;? 0 MSOLTREEXIT-=RBERIZOVWTYH, ZEER
| enamide X
69|Chlorfenapyr 16506 | 247} 350 NEEETHol, —HMEMEOEIBDOLENDZ VT
- 16.81 1 . .
N s oded B! IS AR Y YRL AL A kY A0, 0lppn & T IRIE
1ftion el B S O TR EFRECTHOLOT, LEA XML
uacrypynm .
74} Sulprofos 17ng| 32| 15 O i#H L ¢offERELTWEEEbhix,
75} Triazophos 17.142 257 161] O
76lpp-0DT 17499 235|165
T71Bromopropylate 18410 341 183
78|Bifenthrin 18419 18] 166
79|EPN 1843 1571 189 ©
80| Tebufenpyrad 18.606 318 333
81|Indanofan 18723 17¢] 310
82jClomeprop 18.789 288 120
83| Tetradifon 18918] 158|  ase
84|Furametpyr i ' 18917 157] 208
85]Pyriproxyfen 19.136 136 226
86|Cyhalothrint 19189 181} 197
87|Cyhalothrin2 19380 181} 197
88fFenarimol 19.585 139} 251
89| Pyrazofos 19.632 221 232
90|Permethrint : 20121 183 163
91{Permethrin2 20240 183) 163
92|Cyfuthrin1 20680 | 183] 226 , _
93| Cyfiuthrin2 20.759 163 226 M 1. LEB:PFPD IC L BIEHEHBEND /I u~< 57 F
94/Cyfluthrin3 20847 163|226 . - 5 —a . =
854 Cyfuthring 20876 el 28 BY:GC/MS WL AEEYMED F—FNAFroae b TS
96]Cypermethrini 20988 163 181 7
97|Halfenprox 21.052 263 183
981Cypermethrin2 20077 63| 181 [E&0]
99|Cypermethrind 21.160 163 181 - — s N
. GC/MSELPFPDE DEIBEFHTIZE Y VT v a v ¥
1001Cypermethrind 21,186 163 181 N
:g; E"ﬁ'mhiﬁ"ate‘ i:;gg :23 Sé A LAPELORERLEBIN TN TE, —FD
enprox B
103|Fulcythirinate2 21380 199 451 WIZEBRZ ) —= U PREBITITALT, 5%, &
104|Fenvalerate1 21914 225 419 N —t s
105|FluvaBinate1 22003 250 502 HIZAERELZ P LR ZIToTWLFETH S,
106|Fenvalerate2 22,125 225 419
107|Fluvafinate2 22143 250 502
108|Deltamethrin 22739 181] 253
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BEREDRTT 4 7Y X MUIZES BRED
BEEEIZETAH7E FE2H)

OffE 54, #ME =\
A B AU
EEFRET, AR,
2 S

( "KERAFSLASRIG ARSI,

=LIER. BEfs, ERER
FiAEF, A . B #
FEIER ., FIREERP, 2 ATRE

BRI MEER IR R ERR, B R A BTSN,

THETHRERMEART, RERRBRERIE Y & —, FKILRABIARR,
TRESTHRTAERIFET., MERRMERE Y & —, UIUNTHEREERISFRISERT )

A BiY

RIT 47V R MHETIZRIT 2REEEORER
72 B NS RO SHRMREIR OT- I HEEREY |2
gl&feE, HUFEARIGTETD 9 SRS GBI,
BHIR, #Am, RBE, ¥k, LS5T. S
B AN, R o HEE T, AP0
BREIRDGC/MS B ULC/MS/MSIZ K HAVERFERERTER, PN
R Em U, T, BREREAHER - [
ET370EALER (BUER, HHTE. OPEEE)

LR LT3 LR A RET 5,
B. 5%
1. SEHaHAR

KRS TR ARIE OB | WEREEEERE (I
AF¥, =T, BFULr YY) ROTHEROER
{BEWR (140 R, BER(bF8Y 31 - 32), GCMS /X
T DEHEA BRERERRN(7 FA T Y TH Tk
PIERRD) A AR 18458 A 28 BTt L7z, SRk
EEETESEHITAL 18 £ 10 A 10 BITERF L,

FEREEREE TR 184512 B 15 B Tk
RoitE R,

2. WNEEK

TEROEEIR AN 30 FEA TINERIEE Y
ARME L, ZOFNS 4 BREOBERFIRMLUT,

3. BEEEAFSORR

BESEARENT. EEAOMERI /70— b
KEH (12-16kg, (BR) FE) %A=, SNTREEEE

HERNINRRI I AR RERAR A Z A L,

#z VTR U ININERORBER USREREIC /2D &
IIERRAET & M ASKRARBM L TRMLE, =
DEZRTINEREL & BRI PR 2 m .
BRI R EEME T LT, 25 LT3Rkt
PYEMEE, 3R 58D HEEESIZ S DA EEEN,
REHEIZ 2 ERRER L CRIE 21TV, FRBGERI OB E

A RER LT, RSO REM T, 8% L -20°C,
1 7 ARFRICERBC T EESIZSFEAIE L.
RIFREOTIMBEEIIEBID N Z L 2 RER LT,
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