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HEEREESR L cBA NI,
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s

COY, FREATIIRESEEII(FAQ) L1t
RREER (WHO ) BB L T, IHRMcE—~LtR
BRBEEDZC LI, e BT 5 @
By P FRE 1965 I F DD TORBENE S 53 7
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HLNTNAD THEICAYRT &R 2758 %
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HREAD | HFFEHIE ( AD T x50k ) 2z sl
TR b, Z2k LB, BhEIENTE, B
BEOEEDTRICHA L > TH A TEHEE - Mk
ARSI OME PEM L, RENT RSB OEIR
2] BHFEHRGRLT LA L 5 5AFEPERT AT &
AEERLHNEHS LTHECH 5,

Lidp L, BAEOETE A BED OIE B
Bo2iEL, GASROESERENTORB{LEEAT
Bh, BeRBEHETITDATI AL 5 LRfhOBE
EEOMBEIURMA (Total Diet Study ) 10" Wa iGN
AT S BN & B,

EOETE, BSEER 3N TIEp O & s R AL
HELEW 55 & & S ICERENNSENED RT3,
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BTS2, TNOOTREIELDBRE—{MCE
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BHh, ZOEHITRNEIEE TRT BEEHNDS,
INOOFAETIZAT L § HREOSIEIRATE TR,
B, BEALSmEEBRBELE LTS, Lok
- T, A SNSRI BERALEDV )~ 108
BB TERE LI WEERALS, I17L, FEESHS
BETHIEEN, HEL FORPINTES 128, &
PR oMEsTiEL 55, T2, BESNFERS S
CTEHBELHWBTELL HIC I DOBEIIRDNTH
EHOPWHEMSLETCH S, BEADS 444+ 8O
SR ALND L S ICER L HHE L, #HEDMmL
SMOSTFEIISRESERsh 508, —ficdiH R
TLARBOREFEE TR, rLAHHOBE LTS
B LT REE R o s,

ki, S-S —-MToEsSH 5, #
HBRI, CONEM S ORFEHEHD, s
KREELHBT A&7 b, A4/ N BB
F b b ) ADL S ERERESENATE D, KOS

ROLENEH TR TEM 2R L8, HaeBrT
CEITd - THEBEORENENNFE NS T & 5N
Lize BERCbie:, SRR, A2 ow ¥
574 ~HAVRHERkro T ST —LESH
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(1) ERSHOREOHUOIDOBNMEKI v b &
3724 —DIEE

SEM R BT ITEEO MR T SR 23

(2} FERORSTEORRAL & 3o T

(3) HEE s o~ 7T 70 R EDT LWREE
DA L 2 BT R OB R & R
oA

2T 215 » 1,



24 %

£ R HEHHR &

£ R

1 BEBESTODRILO LD OEHFEOMFE

F1E oWmE&kIOT TS 744—IC
FOBBEBRESIFOLOHOAE
OFEHE

BE, BOECREREHNCER & h 3 A8 R EE
B BRESFESED DN TN E, SHOBRIRET
BHFRso=br#374 - (GCHIMELIBHRaN, &
HEks e 374 - (HPLC)MAFNIKKRE,
ppb D F — & — OSBRI L o 1o, LDk D EEE
ES BRI - L S IRAERBORRICA > L
HEHRTH LY, BBROHEERFCHEIESE A 12T
geen et FiElC S L OEIF, BESFTebhiT
b BBVIZERL T 31575

HE D ARBEOST TRREEREBEAT A0
b5 74— (FPD—GC) %Mt 5 L & THBHE
ERMISILT AT EBTE B, Toad VA A L {LiRH
BHHFRI 0 b3 74— (FTD~-GC ) 2HN
EFPD—GCIREATIMEFEEDREOR 2% C
EMTEDN, TOFEEOKEEBENLETHS, L
DCEEFTD—GCENTH -t A FRBIED L
SHBRPSUBERIETAESIRNTH S, B8
B RRIE P I TR BT R Ve 7574
— ( ECD—GC) THlfE Y 23S 8% e pi I oRm
BEMSPGETH B, 70, ENEARD GRS
v b3 74 —(UVD—HPLC) 2ZHLTHET
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ke b O MO IR & 5 B E TR
TN BTN S, Ve & AL~ R R R
BPET B C &BL PRTOEOEEHDILD HFiT
LR XOBAkE MEBETIRAVOhL {1, B
@ AR EE - 1258 (FM0ERE ) i
BHC®DD T OERERRBEOMIBETSH-
POTHMEBREE LTRANLOBIER L (FR Y,
L b K EBELKENAEF L, Xy, D200
# 175 & QRGN E I DRSS B & h B A,
PRI A E 0K 20D AL, HORREHE S
AT atchiER ISP, UL, TOED
WEECcre by, A/ —NHANMEIFEI= MY AL
Lok BlRIZBE T 2 EEEESEN MR 2R
Dz EHFPELIED, AHICEBIAERLTHELD
R TV AP REOMESES L EHFRSG
IHC A 1215785, 848 m o B DRI RO AR
LTzt 20 TiREL TRV, ch bz & I1dEBIEOE
SR BT A RBAEIER 2R T 5

BETERNKEAHIhE O LBDbNRS, L L,
IR 2 LSRR IS B OR 2 S e 1D RE
BB BRI DR BESD S,

KeBkT A dIcHMEROFREE L HES S
D, ER3HHRO—-E R ELF B Y T AEREN
ATERULIE, ~3H3 3o rsoo sy 2R
TH T A RN TH B,

iSRS { Ok, dEEML SN TE, BE, —
BRI T VAR Y H& L, FLIFHBL
7o) oL BBRERE LIS LI DT b T T 4 -
(CCIThB. BEUHEOREANETE Y 0 ) DBk
pEH TV AY B CCRBIEER OB FIHK
BMTEC LI THREDREAS { DBIEDHMIC
BobehTaR, chueilL, #Brow by 774 -
(TLC) IBEWERYRELREL LML LOEFDIEA
MR TIHERANE C LML {Es1, CC
RN TE R STV ARKEEE TH 2R S, BE
#4329 carbary] OFBIEES -3 » LTAVWER, T
b L IKOBREW O ETE OX 2HA L TIEEEO &
LoD REBR IS TR FETHE, 7 FORE
HLE 10% 0 HKE0%IZE T CHEA S T & TRIEVE
OB AT L EMBTEE®, LsL, T bR
DOPEHE B EHNGRIHET L, bolRES
BFR U NER L {iL b,

MilE %2 £ &t FE OB R Bk 2T ahigiud
BEIN, MEBIEAEY L7 = B ARESE
Lil%, Pk EMN: & LTiisweep co-distillation
730 31 EERERSN 2 AL B H B v d T v T R
RV 5 TES BIME ST TWEDLS, BRFIRD LV,
IASESFTER, AR EHOFEEERLTE
25 MO SR O LTS ED SRTHALD
T RO F DS AIOD S D 55 B AR SE 0D 53 1 i ey
BETHD, LooL, HIR STV EHICEHARED
L% <, BHET L MTARTAFROBREYDRIED
HEESHE S . E%ETH D, TEBEDSEORR
DEERHEOE= Y LA THES LA ZHR L,
BRLTWAAEEO 6532 TOMRERELTE 35K
BEFESPETCH L, ShiT, T=4 Y LIS THIR
£ AR EE TR L, SAEESEnC EBEEL
Lo

i, L DOPREWS RS RRIITHRORE 2
AT AY 0 i R b S, BRSORE
DES T TR SHEEORE CHRE 2 it L bl
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+, B OB CHITE RN O BGE & B OB R
L hHEETEHENBELLONS, FIFOHEGHEGRBTIIC
IEAIEECH b, BN OM 2FHE TS 203, RAEN
BiEeRE LT R, cOh, BEOHFESERAMEE
e, EAMNTHS LtBbhs,
EFEFWREFERYE LEF PRI EER s o v &
¥5 7 4 — O BRIk e S5 T
1 = 2RV TIRENES THEELSI L, LOSIEEWE
HE 2RO OMFERE AT,

B1EH SYLRBEI/IQARIIZ74—&
KUSEIOART MY ST —O
BREBERESFORBMELLTO
%}F ﬁﬁ 52, 53}

SLOBEAREBEZHER I TV 3RREI/uw b &3
74 TR OR/ S AEROEELFRT 2 B85
B OB 2 BRI AT L, BHEs T i
SBT3 HEME AT, 2R CIMmIEsS,
BRELCOBERSBZNREFY 72/ - HE DR
FHUSEDHED OHE 2T AW BB THEET S,
bz, FENER AT S LESATRTFE L (FAE,
7Y SARE0~I00 %y ra ), RE—CHBIIDIC
BHah2ED/ Y FEESIER S, BEREEE R
L IR & ORI B RATRE T & 55,

EE, B roe bS04 —REBYE LVFEESE
o, 79 ARHHIDGHE 3, BESHD  RIESTO
B STIRPRIPAFARE L H -T2, LDz, BRI
Ol row b5 aMBENBL SILh, EEs o
2 YT —OEBEEENTHEE Loit, ThiT, C
DEFEISGHLICANED 5 L 2V THEOHEESI
AATEE S 22 2%, L, BHREORRRC I H
FARFNIFOLIERE I ST T 4 - Tld—
BT 5 & RHEAIRCGREERENRE T s LD ILE
{EHT AR REROFEAMBEHFNEL L5, BAENTE
BPREEET, BOEUEAVIELN S Lo uw by
574 —ELTABRBERORNAA ZAWI S BB
92 b 5374 —(GPC)LEAMIe~ o374 —
(LPCIMELGNE, AETIRZHhODH 7 2 FHR
Flzfm L TREOREMTONBO L »OHETHR
PO L GHEORFEZRIELL.

1. REHHBLUEZ

1.1

Frby, 2Fs—, FEFS P ABLTESZan
o BREBESTRELRBEE I NS T —
el 2die

AL bV T a5k HEAKEREE S b Y v & EEREER

ZEA TR BBE TR O BT I B TS 25

MBEBH : ~ g 7o R2—rt b { John Manviliett5)

BRSEERMEED ¢ bromacil, carbaryl, chlorothalonil,
dichloram, EPN, fthalide, linuron, MBC(carbendazin),
MCPA, oxadiazon, oxycarboxin, pirimicarb, swep,
2, 4—D
denrhofhEaxi L hiiteR T,

1.2 WELIEE

+ & ¥4 4 — I Polytoron

RS - RS em ( fRILBUVERTEE )

o—#% 1 —x,5H L —4% ! Blichi ELE (Buchi #:8)

Stk o= TS0 —MAS A GPCHAN T
&kt Merckogel OR PVA-—2000 ( Merck#t8l) 27
odors T3, FE2mm, RIS00mmOA F X
BT LR, FEY v~ 374 -(LPCIH
# 5 &4 Hitachi gel 3019 ( AXBWEIB ) 27 b=
PO —0 (14+4) BB (L P CHBE) TR
Wa¥, HfE2mm, FE300mmDHF 2 AH 7 LIICHN
Lize

GENk s aw bS5 4 -HHB 5 40 Partisil— 10
ODS—2#3 & OF Partisil— 10 PAC ( Whatman ft# ) #%
HWEdmm, B2 250mmDAF wbRARF— VBN S5 L
I EEERIC L D 300ke, el DEF THRIL 7™ B,

HR2v=b8S 740 —-FA#H5 40 3% Silicon OV
—17,/Chromosorb WHP ( 80~100mesh ) P§& 3mm,
BS12mOD%W 5243 4L 03 % Silicon QV~225
/Gas Chrom Q { 80—100mesh) & 2mm, £ %1.2m
DHZAHRT LBV,

SWMBHr o &5 7 7 R KED
—52), "EAAF, #5285 L(GPCH, LPC
A), RSB (UV2%4om, BEt UVD-—1), BE
By oersFa—7 (HELS, 1164 -F)

&S o= 4% 7 ! Varian L.C~8500%

( Varian #81), ¥:H3 : Shimadze SPD—-1BEET
A TR 2

HARZ a2 &5 7 Hewlett Packard 5710A(N-P
FID ) 4.k 75830A ( ECD, Ni®? 15mCi )

1.3 GPCHIFLPCOBEDEHMBAORESR

JEARMEAERL 2 GPC 8.1 FLPC © T T M OEHICIE
# LTE I 0pp m OERESI 2388 L1, BNEEROBE L
HEB4Anm TORAFEOBICHLTHYLE, ch
LOBEH 2 GPCHBLFLPCDXTNTNDH 7 L ITHEA
LTHEHRRZ UVD TRE LT, GPCEL UFLPC D
YESf: 2 Table 1.1 KR LI,

1.4 SriisefEe

BEFE L 12505 100 2 (FBb 512208 ) 2500mIBED + —
WE—h - DB ST, BERPEREI UL LOH
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EIEROKZMATH | 8RR L, BEHOA- 12
b= d =T 7 b 200mIEARA T A A
— T 2 Sr B U rc, B 2 E Ui 2 Buv T
B, B EOREY 2100~200md 7 4 b o THHEL,
W LB b TWOCTHETCr e b 28EL
1o BEEEH % 300ml R ICE L, 5 %Rk by
4 100mlEs L 87 0ok v A50mIR A T & S Rl
BI85 72 HHIRFE % 3 BT, A R S ¢TIk
Wifg b ) v aTHRALL, 2 oodb AEHESERL,
ACTHERRE L, 5 ~10micERFE L1z,

O smlE L7 —o o 2 {FHEHB ML, GPC
DA—F A Do # 4~ 3ml) 25 L CREBPOGPC
BT HIEALIZ. B 6OHINCA RS ) & -2
&, BB U, 43RS chlorothalenil 100
~140ml>40ml, fthalide 102~ 152mldD50ml, carbaryl
120~ 160mID40miT 8- 72,

SR L1205 240°CLL F OIS U, FEHE 2080 L
TEEEE, 79 23ROEMAEEPHPLC F1146C
A OB S, UTHE E L.

5% { THEEX CEVIRHIZL P CITL 28
2T,

GPCHZ oK eBEEs¥ Ty A0
NOREY L PCHEKICES L, Smibl Eo-—Eh
WEFLLL, TOmMIZGPC ERFCZLPCH S &
WIEAL, #7 &L 20ILIC, L P C Ol
chlorothalonil 158~202ml>54mi, fthalide 200 ~ 260m1
BE0mlds L F carbaryl 116~ 156ml40mITH - 12,

STELU T W 240°CEA T CRUE RS L, SR 2 i
L HEB ST, 75 X aNOERY ENEABIEL
THERIEO— RTS8 TR E LI,

L5

HPLCHIFGCOREESRM % Table 1.2 H L ¥
Table 1.3 &R LT,

2. BBEBLUESE

2.1 GPC#HLTLPCORE

G P CH4& ntDMerckogel OR PV A-20004k &= n
77— FUET, ElsesEBE L Tro ok A
OABICEERE 5, Do oy it FNE { ORKED
HHETE D, BB LU Va4 nmDiE RO 2HL
AR EHATELY, F12, Uy oo sy 3EE
OFEEMICITREOFEENS CRiia s 1 TOFRE
A {1 L, HeW ARRIWTIHA 21T AIAIED
FAERBCTEWNTESD ),

FRER @G P Chs & ORISR 2 Fig. 1. 1 WAL,
LA, oxadiazone, linuron, dicloram, swepdstTF
bromacil (& FHIRDEE LT, G P CTIENF4& 5 0%

2 BB

B B & F31E

Bz 2 DA FROK & OHIERHHE AT E RS,
LR FREO/h S W ESRNTIBL T 3,

EZ T s — rHABINIIG P CIEST 4B ULED
BOARZGTRESs o b5 740 — & LTOEHRE S
BB BHT L AR TFHOK S WERIEIIEE T3
SR &y, Fig L L ICRLUICHEEW, %42 OLEEED
AFRHCK B ARG, BEILSEEL .

L PC@Fl#Fig 1. 2 It/ .72, LPC THILZ Hitachi
gel 3019130 2 F L v 2 ¥ = b b ¥ LTSS
T, TOREHBLERODEBHETH-TZ,

O —lex2 —NDATHENTRINE, 22/
=L T b= R ) RS S & REEORHAIN
hELAY, BT AN FRSELL LT,

@ Lbl, 7Er= R0 A0LabBEEE 58 2,
4—D, MCP&XLUMBCOL H ookt iR iiH
Lisdeats,

@ AE/-LDLHTHELTE EI1TEALOBEORE
Hie—-sis—0 7 LIed, 7= ) A REREST
BLETF—N BT AT EMTEI,

@ HFAE 7= BE BT IEDS
oL h A TER LT

Hitachi gel 3019idx & 7 — D L 3 ISRVEBL 205
IS Lo &SRO o~ b5 7 40 — & LTHEA
Lizg 24 7 —ADATHERTILNET =) 2
BPRETAIHFBHRAENEE ShEEDO -7 D7 —
0 e R & AT O BT ST EL Y A BEIRAAGRHE
ki pliFOREETAESICL-TVAIIDEED
MNbd, 2, 4—~D, MCPHLITUMBCHFEF=1Y
ADEHTIHE L0 ERRE, cheD & OB i
EES G T B o &b A, 4235, Hitachi
gel 3019 EBIELI LT Yoo 2 ¥ LS EEBR T
NERSIUEGPCELTHATE 5,

2.2 Hsa<wbys o -ORESH~DIGH

GPCHBLUILPCOAM Y o= &5 7 5 —DHH
BMEOHRO D ORI~ OFBE 2 HE L. A8
ELT, B¥, BhoBLFrav ) %, BELLT
carbaryl, chlorothalonil#s .t Z4fthalide 22U 12,

Fig. 1. 3{A), (B), (C) itGP C # 5 L DBELRRE LR
Lioe SRS 2O TR ORERL, ¥-
2 OO I0mPShE THER LT,

FEEOMLE Th A KIS, ERERL 0l
OBERL Y OIEERDIZ LA LD 100mIE TOHREL,
i b OFIEGRMSE SN, L L, HBHEOHE
E BRI HYBBEFELTWWILBLPC
ek ARBOME 2iT8 -1,

GPC# 7L b@ENEIN 2RBERLTLPCT
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SMLIEGOLPCH I a6 OEHKR#Fig 1.4
R LI, UVDTE=# —~LELPCOYaw 75
L O R T DFEHREH -1,

LPCHI e bOBME2HPLCBIIGC Tl
SELT. HP L C CORMTAE 2Fig 1.5 (A)~(EHLR
Lize Partisi—10 PACH I s 2Bz ov v 43
T4 ((ABLB)) TlERELES L 9 C— 74
ahitcht, MEOIHBIZIZR G A1, RCHERES
Partisil—10 ODS —2 #5 2 B o< ¥
74 -CHELIZEZC)ELFMIIERLIZ, 219
He- s OBESIEEAETHT,

LieRiodZH2CCTiELLEGgO o< &7
SLBFg LEWRLIZ, Chemy o k&34 ({A)
~EN IR NERBATB - 713724, GPCLL
PCRL2BBEDSIY o= b5 7 4 — 1303 OR B
EHH A EHHPLI, 4, carbaryl DHEERITS
AZABLFBITEHERC -y D7~ 9 LR ohn
2, CHUZLPCOEEIzc7 €+ = b ¥ A ENT
Wit tiEbh3,

MWL SR T carbaryl, chlorothalonil B8k O
fthalide % {~2 ppmO @B THLHTEMLTIT R » 1. ¥
¥, BhoBE R+ a7y 2RO EBROEEIBYUL
$1290 ~ 120 % D ENLERB S hi,

PLEosER, GPCulEl 280 AROfElics £
CEWBECHY 72 s — A EDHEA XSO
fRic#n T Y, RACERERHY 2753
71 -0k EEEYALSDCHRNIRESRZEAL
THSET BIBAICIRG P COATHTORBEIENE S
#, HEMNREHEERANAEETLGPC~LPC

SRy s TRET By I D TR I B BRE 21

PHlASOYAZ Lilek h o iokiRe 2 s c &
TEI,

LD EMB, GPCHBIFLPCiTt 57HiKk s
v b F T —AIIER O R D ORI & LTS
IWFIRORETH B C MM a1,

3.2 #

BEEEDIEER ST O T ) OIS HFH DR RS 2
FTARIHICRERER Y o~ b3 7 4 —DBN L
foo Bithrow b 5o 74— LT rRFEIo~ b
774 -(GPCIBLUHAE Ve~ T 74— (L
PC ) &,

HiEp o7 b 2ROGTHHIL, 7€ b 2WlEE,
ook aCiEE LIS, Yook LSRR,
GPCHIFLPC2RWTEEI 2T 1o, B IEESH,
Bihorow b I3 7 4 —BLU¥N A T T7 4~
268 0% AN

GPCOEEEM: #5 £ 788, Merckogel OR P
VA—Z000; #5 4, HfE22mm x  4Z 3 500mm; BT}
MG, & oL s ORI, carbaryl 120
~160ml, chlorothalonil 100~140ml, fthalide 107 ~
147mi

L P CDEFEM 1 & 5 A7, Hitachi gel 3019:
#5 A, P22 X E 3300mm; BIHHEEK, 7=
FUN e &0 —ab(1+4, viv)  JBEOSERSE,
carbaryl 116~156ml, chlorothalonil 160~200mi,
fthalide 200~260ml

Ve, b oBLIF 290 BFROCERINENRESE O
#54, carbaryl, chiorothalonil # & o¥ fthalide 3 1 ~ 2
PRI 90 ~ 120 % DEIRE 2 i,
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Table 1.1 Operating conditions of gel permeation chromatoegraphy

BOE B EH RS

(GPC) and liquid-liquid partition chromatography ( LBC )

GPC

LPC

Column Merckogel OR PVA.-2000

22mm1.D. x500mm

Hitachi Gel 3019
22mm D, x300mm

Eluent Chloroform Acetonitrile-methanol
(144, viv)
Flow rate | 3.1ml/min 3.6ml/min

Injector Teflon loading loop ( 3ml)
Detector Shimadzu UV detector { 254nm )
Pump Kyowaseimitu KHD-52

Table 1.2 Operating conditions of high performance Hquid
chromatography ( HPLC)

HPLC operating conditions

Condition-1 Condition-2
Column Partisil-10 ODS-2 Partisil-10 PAC
4mm [.D. x250mm 4mmLD. x260mm
Eluent A . waterfacelonitrile A !iso-octane
(6:4, viv) B : iso-octanefiso-
B : acetonitrile propyl aleohol (4 : 1,
viv)
Flow rate 190mL~"hr 100mi~ hr
Temperature Ambient Ambient
Detector Uy 284nm UV 254nm

Instrument

Varian LC-8500

Varian LC-8500

F315
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Condition-2

2% OV-225(Gas
Chrom Q {80—100
mesh }, 2mm LD, x
1.2m

Column : 180°C
Injection : 250°C
Detector : 300°C

Carrier : N2 30ml/min

ECD ( 15mCi, %Ni )

Hewlett Packard 5830A

ABSORBANCE

=0
L 1 1 |
0 100 200 300
RETENTION VOLUME(m{)

19914 8 A
Table 1.3 Operating conditions of gas chromatography ( GC)
GC operating conditions
Condition-1
Column 3% OV-17/Chromo-
sorb WHP {80-100
mesh }, 3mm LD. x
}.2m
Temperature | Column : 195—205°C
Injection : 250°C
Detector : 300°C
Gas Carrier : N2 30ml/min
Hydrogen : 3mi/min
Air * 100ml/min
Detector N—P FID
Instrument Hewletl Packard 5710A
" 2
o
Z
& 1 3
&Hio
0
@
q
i
-0
{ 1 1 3
¢ 100 200 300
RETENTION VOLUME (ml)
Fig, 1.1 GPC elution profile of a standard mixture of

pesticides

Operating conditions are shown in Table 1.1, Peak
identities: (1) oxadiazon, (2) linuron, (3) dicloram, (4)

swep, (5) bromacil.

Fig. 1.2 LPC elution profile of a standard mixture of

pesticides

Operating conditions are shown in Table 1.1. Peak
identities: (1) oxycarboxin, (2) pirimicarb, (3) EPN,

(4) chiornitrofen.
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Absorbance

m ¥R E W H

A)

0 [{H1] 200 300

Retention Volume(ml)

Fig. 1.3 GPC column elution profile
of (A) brown rice, (B) rice straw

and (C} cucumber.

A sample ¢ 100€ of brown rice, 208 of
rice straw and 100E of cucumber )

was extracted with acetone and
partitioned into chloroform. The

exiract was evaporated to dryness

The residue was dissolved in chloroform
and iransferred to a test tube.

The volume was adjusted to 5 ml. A

3 ml aliquot was injected onto GPC.

( Operating conditions are shown in
Table 1.1)

Absorbance

Absorbance

e

[=]

;315

1 L 1

100 200 360

Retention Volume(mi)

cl

L] 1 L

100 0 300

Retention Volume{ ml)
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(A)
3
=
o
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o
2
-t
D—
3 I 1 \
0 1} 203 300

Retention Volume{ ml)

Fig. 1.4 LPC elution profile of

the GPC eluate of (A) brown rice,
(B) rice straw and (C} cucumber.
The elnate from a GPC column was
collected and evaporated to dryness.
The residue was dissolved in 5 ml
of the LPC eluent. A 3 ml aliquot
was injected onio LPC.

Operating conditions are shown in

Table 1.1

Absorbance

Absorbance

S R BSOS I M 5 % 3

(B)
\‘\-—n—m___.__.
L 1 1 1
0 100 200 300
Retention Volumel mb)
(c)

Retention Volume( mi}
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B OB G oEw @

(A)
2
[
o
L
=
(3]
&)
§ 0.02 -
a
£
$r
2
fa)
<
LA
| P S,
0 3
Retention Volumel ml}
(B)
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0 3

Retention Volumel( ml)

Fig. 1.5 Typical HPLC chromatograms of (A)
brown rice fortified with carbaryl at ippm,

(B) rice straw fortified with carbaryl at 2ppm,
(C) brown rice fortified with fthalide at 1ppm,
(D) rice straw fortified with fthalide at Zppm,
and (E} cucumber fortified with chlorothalonil

at lppm.

Operating conditions: (A) and (B), HPLC condi-
tion-2, eluent 70%B, detector UV 212nm, sensi-
tivity 0.04AUFS;{C) and (D), HPLC condition-1,
eluent 409%B, detector UV 212nm, sensitivity
0.04 AUFS; {E), HPLC condition-1, eluent 35%B,
detector UV 225nm, sensitivity 0.04 AUFS.

{ The other conditions are shown in Table L 2.)
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Response

(A (B) (c)
=
g z 3
5 9 5 2 E
G v - g =
£ o =% =
a, Q b
8 o,
o
| S VR | . R L : 2 i
¢ 5 D] 3 0 3 10 i3
Retention Time ( min) Retention Time { min} Retention Time ( min}
(E)
] o
{D) 5
] &
£
o 2
g s
=
3 3 z °
2 E [
=S g
oy Bat
o
o

L ] ) 1 1 i !
D]

r
—
(=4
—
w
o
w
=]
o

Retention Time [ min) Retention Time { min}

Fig. 1.6 GC chromatograms of (A) brown rice fortified with carbaryl at Ippm,
(B) rice straw fortified with carbaryl at 2ppm, (C) brown rice fortified with
fthalide at 1ppm, (D) rice straw fortified with fthalide at Zppm, and (E}
cucumber fortified with chidrothalonil at Ippm.

Operating conditions: (A) and (B), GC condition-1, attenuation 32, column
temperature 195°C; (C) and (), GC condition-2, attenuation 2% column tem-
perature 205°C; (£}, GC condition-2, attenuation 2% column temperature 180°C.

{ The other conditions are shown in Table 1.3.)

Minor chromatographic interferences are seen in chromatograms. Attenuation
has been adjusted [o allow interferences to be easily seen,
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BEFILEEIRY T T 74
D REBRIELS OGRS
—TFLhUBAF o{bBESRE
FUBFHEMNBEENT RS
AV b2 74 —CELBEE

BRSO CIRG P C il Soills 5t oiuoait
P 5 RIS EE 2T B oo il & s o) g
CRENSH O 229 T, MRl i
— R A5 A DAY RS TR T ORI F B & L CRIF BT
BTH 5 C & I No® ™ BT R
FTDER, HEDREA LGOI DR O L5
HEFAOEBME L b G P CEIZE SR 0THE & 72
1. BEMEOE = 2§ LR SRS
OEMEOAFEPER I NS A ONREORIHE
pHEENA, Zmics, BIHGP CHETHC L 2R
DR ULBROMIH{EO TR 2O TR 25T/2 - .

1. REHBESLUFE

L1 HH

Tk, Shuaid, YEuasyL, L
(NDRCIFN SB F 315301l ol N . 52

M A FKBEEFLIIEDEAIN,

BB KL U7 b o THERRL, HE XA
4 70 RA—s8—gaLBHUNC,

709 2PR (60~100mesh) I —H130°C Tk
WL, M, ENT5%AMOKERATL LR
BLRLODERLN,

FEAEERHES, T TN NOEREOBM S s o
rmh OBz, B LICEIEOREE Table 1.4 1I0R
LPle HNUERNT S X TR MmN A BT O EREE RS B 120, 08
~1ppm DR TTH r A EE L LTHRELIL, GPCH
OFFEERIZ O Y oa 2 20 o o~F 2 (50450,
viv)ER &L, BBME 12 5ppm®DEIE & L,

1.2 R ook

T kKTt~ ( ZEFP—3000), #—-1F Y v 53
r CREREECM —10) , R & 5B CEEmMW —-L),
FESFAF— (Polytron ), 0 —2 ) -ZiFL—%F
- ( Biichi RE2), WL, 27307405 —
(R 7HEILEEE7 048 0.45m)

B rEEY a2 b3 7 GPC Auto Prep
1002A ( Analytical Biochemistry Laboratories Inc. }:
# % 4, Bio Beads SX—3 200— 300mesh { Bio—Rad
Laboratories)256mm LD, x 600mm# 5 A4 5 & Bilbi,
DHooAF LS s onEY s (050, viv) (He
#H A B TEEROEL B O LICBERLT ),
el smls 4 HEHEALRL 5ml

WA W OB &

BIE

#HAY o<w &3 7 0 Hewletl Packard HP—5710A
5.5 FHP —5830A ; HiHi4E, FTD(N—-PFID) : # 3
&, 5% 1 2 DC—200, Gas Chrom Q ( 80~ 100
mesh ) 2mmI.D. x 2m, 5% 132 0V —1.7Gas
Chrom Q { 80— i00mesh )2mm D, x1.2m. { £ D{bD
BVERMEIL Table 1. 4 @EFEIER L),

1.3 AESROiEHIA L DOHEE

FHREOG P CRAMMHKSmIZC P CH I AILEA
LT, HHIM215ms-o0 L, BRzE S8, S8y
7 hoiELLIcE, GLCTARL, SEHOE
M RO,

Ld Sl (R EER 2

Pratids b oAMlIE & £ 9 — TEWL, L3 U')\E
EH— Yy ATHIL, T030~ 1008 2IkeRr
Efir 3 Aol BRB I FATICIFIDRK S
AT RMEMRE LIz, chic7 e b2 100mi&ina ¢
3050BHE & 5 Lic, £ B OBLEMEIL, b —F
—~iilh, 7R BMATHEE DT 4 —T2 300
ECEHRI Ui, M E lond L 3 (C MBENE 2 B
VRN B B TS R L, #E EomEE 2L
HTHmMB 7 £ b r2MATL IEIRY, BrEiis
i, B & e 2 & h T CTMITEREL, 7
REE LI, B B ESERICE L, MR
+ b YD ATERE 2 R30mEINA, B0mIT>@m e s oo X
g EALCEAM LI, v P oo x 2 JERNE S
D, MAKEEES )T ATHKLIL, Sv00 22
Bl er AT 2B L, H0mlE TREL, HA
B TO 20028 o RIREIH, 75 2A2ROHK
fi % G P C B HMBECE, L TI0mITER & L,
COWEEBIIR0.45 pm D 7 4 L7 — CEB 21T, %
DEMIBEGPCH T LIRTEALIZ. T8, BEELTHA
FEMIESY 2 YL, 35°C TR SmlE THIERSE L, W&
PR THHOBELER IS, 737 R 2NOBREY
BP—ERE{ 5~10ml) D7 € kAL LG C THIE
L1,

JARBDFE TR - 2 b - Tl ¢ & nil&ic
12, BIEics s 29 —n %08 i NEB (HZE30mm)
IL5%Z/K7o oAl 0 2HY, TOMICEEOT
2 bR RERPIRIEAL, TOREE 2D THRIEE
Uiz, '

2. HWERERLUEER

—{RIe, GPCTIEHFoREnMIERBEHIL,
DTOREXZESHIHLEGOREROTHIGEL T
Wh, GPCAEHKsaw 737 4 - EDEDMD
Plhkz o= b3 7.0 —ELNTHENBESHEL, 72
e MBI L HFICHENEICEINT B L M TR B,
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6, FARNTHBEEEET LR R LELEAT
ECHBREN LV, TORE, S TOREIVERLT
NWEESONHITE SN EBLFTRTEE Y~
sOFCHBHEH b, &5 oz MEI T 3L,
COFM 28T A T241882 2177 Bio Beads SX— 3
ZHWIZG P Clcis i 2150 2B L7z { Table
L4 ), 2 odB3iM 5 bacephate & chlorothalonil
(TPN) &%, #OBOEREIZ100—200meFEHIC
I 1o ACRER THIOC IR F i it/ [vhiacephate
D183.2, hiAdifenvalerate®4l9.9THh -1, TNELHED
RSB 3 CTHELIZH, ZoMEE TR
FiHSTife - 72 chlorothalonil ML I FAPRRENLT
WAL L, diazinonMBPPR{EM T B E &, acephate
DOEEEP R <TEN T £ 6, REBRICHTTG
PC# T D HTREZ0F A2 0RIIT TR
—WAEHROBEESH L EELLNS, AHETIEG
PCle ) 2 BEMAEODENGET, HEiomliEa
EDTFROLENA S E & 5 B ORECHR T
WTHH L. 200 & ¢ 54t & 8Os L o
BIEHE O EEEG C A & Ol iR o/ sitiE 2 5
BIahABRHETH, MEHOSEICOVT, JEHE
LOLEMEShTEY, B-HTEY, sweep co-
distillation75% %) EEEEANSA 2O AHE® HBLIZT
W BB TTES L ORI iR T 3, ENLOR
R Y AR RE 2 T8, ¢DE, GPC
BRI O SR E 1 RkITHC L AlAEs i {, @Y
CTEREr 2RI THEE2 S8 T &1, Table L4 1R L
RHESICGPCH I a6 DEIRE I EH00~ 110
%THY, HENTIHUFERTHS C &AM, &
¥, GPCOBMWERERIRAPFR+ATHE L, BT
HEOIZRMITE D 7 APiREsRE L, FIER
RERELAOTHEELET S, RAUCIZIEHRE 28
B EAHENE ONAD, AEEROL > CHEAORL
ABMORSH CIEHe W 2L L 3 BEHENT V3,

Table L5 ic10iB8%, 16065 &M L o B InEHNHER D
ERER LT, 0.1~0. 2ppm QB INELEE TT5~110% 0 E
WRESBF Iz, £72, Fig. LT C&9v209¢ dichlorvos,
chlorothalonil, malathionis ) t*methidathion &ML
LGOI 734 82R LT, GPCOADHET
- 23 ST ESENB LN, B,
Table L 5 {4 LT I6PES O ic BN BN a8 12
EHL TG, B, =ow, 2E, FI—2F
—ABLUHbLI 2NV TI o= T L B2RELIZE
CARHLEE -2 38D Lo 7‘:_.,

L L, AEBTIECCOREELLTFTDEA
WiZTo¥, F » XV IT diazinon, dichlofenthion,

N 73 PR IR R oD R e B 4 5 B, 35

triadimefon #5 & Fphenthoate EML B ED I o

M2 A (Fig 1LLBAYD L 512G P C ORI Tkl
WE—onE {, HECEEVHEHH-1. ZOH,
F42o8LFRECEGPCOADHRTHIIEY —
THE (HENTELEP L, CORY, TNEOED
DUFIEMEO 7 € b AIFH2 5 %ZKT a ¥ 2D
RS & AR 1.8B LM LY HITHHEY —
TBREL T EMNTEIL, Livl, 799 ot AH8
21T TH/5E% » <7 Ddimethoate, dichlorvos .k
I¥chlorothalonil #%, # 4 2 .- malathion, dichlorves
3 & Feblorothalonil WHFLE Y — 7 A - THETE
e ti. Liel, ZRLMRIED S DHED AN
FFOIIERRH S (FPD ) ic Xk b E A AIHETH 1,
chlorotaronil IZMEFENT-F % FF-2 128 (2 Halt BUHEAURRIAE
BHEC L VBRI CHETA C LT a™ M

EHFHEO G CORERE TIETE b ATEEO
AEHY BELZ0.05~0. Eng, carbofuran, chlorothalonil,
iprodione, oxadixyl, metalaxyl, procymidone,
triadimefon 5 & T¥ vinclozolin 120.2~0.4nz, fenvalerate
HECDZHAWT0.05ng Th-1i, i3, atlethriniZ 2
WA Uigde - 12, FmomiliRiad¥s0 e 20
Uy, B 5ml, GC~OMEALR 2 ut & LIS
B AT EEHEE X Cfenvalerate 140.005~0.01ppm, T Ofif1
DMEFEL0.02~0.0ppmTHh -1, T, T CICRLICE
BRI B L CRMHBRA AR T2 ) LS IRERTS
HETHY, PELDRLIIGCIEERDLTLLEN
Ta %, WESEOE=y 0 L7217 5 S& 1T BR
P RERTER RO 10~ 1B EE U BT e
EshbOTRDELFEEELHLTVWEEEL
B

FEBRR—OGPCH 7 4% 500 S LOREBOSH
WWER LT &Y, BREMROERIEAL, dbiEs3
LB AL, BELIERBE LN TV, KEE
THALLG P CEFRIEEEESTGETCH H, —&HH
DUPIEFENE—IFHLARTH Al LD b, O
BINIEEF 2 MGG P CHREEESEOs=5 ) &
SRR OIS OREEICICEATEA D EF LD,

3. E #

Ay VEE s v v b &5 7 ORIEHESH~OIER
DAEE I 2V CRER 21T 1, BB %7+ b o THIH
L, “2oaxs~EHL, GPCled - THETA,
GPCoO# A& LT, Bio Beads SX—3%, BiME L L
TUZvutd vy o~ndd s (50450, viv) 28
Wi, #iEIXF TD~GC 2 iz, GPCOATHIE
MRS EEEO 72 F Y EREPROT o)
N EREIE AT E TSRk AL &N TEL,
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4RI T G P C OB ZRD, 19ME—16/F  ~0.05ppmTdh 1,
BTN ER #1748 -2 0.1~0.2ppmDEE BENEES T & 56 P CHBREREBHOAHOLD
MTTE~110%OERE 2131, AEOHRHBAIE0.005  ORFEHE & LTEVCEREI & - 1.

TFable 1.4 GPC Elution Profile and GC Retention Times of 24 Pesticides.

Pesticide Elution volume Recovery Retention
(ml) (%) time (min.)
Acephate 150 — 285 89 1.3
Allethrin* 105 — 150 89 2.0
Carbofuran 150 — 180 92 2.1
Chlorothalenil 165 — 210 i10 3.2
Diazinon 110 — 165 %0 2.7
Dichlofenthion 120 - 175 94 3.7
Dichlorvos 135 — 180 94 0.7
Dimethoate 150 — 195 91 2.3
Edifenphos 135 ~ 180 34 16.3
EPN 130 — 175 a8 21.6
Fenitrothion 225 - 255 a0 1.4
Fenvalerate ™ 120 — 150 89 20.4
Iprobenfos 120 — 150 98 3.1
Iprodione 150 — 180 g2 21,2
isoxathion 130 — 175 86 10.3
Oxadixyl 135 — 165 90 11.5
Malathion 120 - 160 98 4.7
Metalaxyl 120 - 150 o1 4.0
Methidathion 150 — 180 80 6.9
Phenthoate 130 — 175 91 6.5
Procymidone 150 — 180 93 6.8
Prothiophos 135 — 165 93 9.0
Triadimefon 135 — 1656 92 5.2
Vinclozotin 150 — 180 90 3.7

GPC operaling conditions: column, Bio Beads SX-3 {(200—400 mesh )
25mm,1.D.X600mm glass column: mobile phase, dichloromethane/
cyclohexane ( 1-+1, vfv); flow rate, 5 ml/min; injection volume, 5 ml

GC operating conditions: column, 5% DC-200/Gas Chrom @ { 80/100 mesh )
2mm LD.X2m; iemperature, injection 250°C: oven 200°C ; detector

300°C ; gas, carrier N2 30 mi/min; Hz 3 ml/min; air 100 ml/min;

detectar, N-P FID (*: ECD)



Table 1.5 Recoveries of fortiified pesticides from crops.

A B C D E F G H [ J K L M N 0] P
Pesticide > ok *h
Chlorothalonil - = —1 98 —i —| o b b | —| —7 —| 92| 92| 9“4
Diazinon 100 102 | 101 90| 84| 88| ot 9435 95| 92| 88| 93| 90| 84| 98! 100
Dichlofenthion 102 103| 105 ©0: 8| 8. 953 99| 99| 95| 887 9l 93| 91| 103] 96
Dichlorvos —i - —| 827 —| 89 & X X 4| —| —| 89| 8| TH| 92
Dimethoate —i 9% —| 97| 9| —| 92 ® 8| ! —| 91f{ —i 90| —| —
Edifenphos 95 100 107 — 102 9 — 9 94 a3 91 — —i — —( 103
EPN - - - -] —! 9 — 0! 8| —| —! — 8| —| 97| 85
Fenvalerate® - - - - -] - - 8 - - - —| - = —-| —
Iprobenfos W| - = =t = 0 —i = = —| —i —| —| —| =]
Iprodione g7 97| 103| —} 103 8} —| 90| 93} 9l 93| —| —| —i 97| 192
Oxadixyl —{ 90| -~ 90| 98| —| 8] 9| 95| 90| —| w02| —| 8| —| —
Malathion -1 —| —| 8| —}| 99| 93| 11¢ S %6: —| —1 96 88| 102 89
Metaxyl 102 - - - -3y | - -4 -] —! - —-i =i —| 102 —
Methidathion - - — 82| —1 —f 98} 9 9| 94! -~ —| 90 8| 8i a9
Phenthoate 100 101 03} 8| —! 100| ~-~; 93| 94| 92| 8] 99| 9 87| 9%} 97
Procymidone —| &9 - 82 —| —i 99 a0 | 103 e —| —| —| 8| -~} -
Prothiophos —| 8| —| 8j 8| —| 99| 9| 9| 8| —| 91| —| 8| &| —
Triadimefon 101 95| 101 82| --{ 98| 93| 0| 101 943 100 91f 83{ 85| 105 99
Vinclozolin —] 8} —1 9| 98 -~—| 9| 98 102| 9| —| 86} —| 9| —| —

Fortification level: 0.1~0.2ppm. #*: ECD—GC was used for delermination. #**: Florisil, deactivated by 5% walter,
was wsed for further cleanup of the GPC eluate to facilitale delermination by GC. »: Determination failed because
interferences were not yet eliminated with a supplemental Florisil. -—: not tested,

A: brown rice. B: corn. C: apple. D: Unsyuu orange (flesh ). E: Unsyuu orange (peel). F: egg plant. G: sweel pepper.

H: cabbage. I: radish. J: spinach. K: garland chrysanthemum. L: leek. M: cnion. N: potato. O: scybean. P: red bean.

WM 521960 O LR B T A R % EH 8471661

LE
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3
4
Z
1 1
0 5
TIME(min)
Fig. 1.7 Gas chromatogram of spinach sample cleaned up

by GPC
Peak identities: (1) dichlorvos, (2) chlorothalonil,
(3) malathion, (4) methidathion.

Operating conditions were same as Table 1.4

A B

4
‘KM 3
] |
L . ] L !
0 5 0 5
TIME{min) TIME{min}

Fig. 1.8 Gas chromatograms of: A, cabbage sample cleaned up
by only GPC; B, cabbage sample cleaned up by GPC and Florisil.
Peak identities: (1} diazinon, (2) dichlofenthion, (3} triadimefon,
(4) phenthoate.

Operating condiiions were same as Table 1. 4.
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FILBEIOV RS T 4 —&
Hali B R mEERHUGEAHT R
JAR TS T4 —OEBRE
ﬁ.ﬁ,\wmﬁﬁ?a,ﬂl

RO RIEBEICIINE L OO R EEici Tz d
CEVBETH Y, HPHREEFAL OHE T
BHV, FEBCTHRYARBES L 008 -
4 PR COBERZUBIBIL2NTGPCIRLES
WS 2 LS g e wmE L,

4H, BHC®DDT®OL 5 L RIBIEAEOFHREXR
FEIIB B LI, EERSBERSLBE L,
PER, HE P REOME N ICEE & LOET R
BB AR 2 a2 b 5574 - (ECD~GC ) #
JBoenTa™® ECDRSGEETHARE, BR
HIZZ L4, FESRIBHRE 2N & 2 DB
=29 R IIRR PR OVREBTH S,

CDze, ECDIZH IR L L THallBiEEE
SIAEER 2% ( Hall Electrolytic Conductivity Detector,
HECD ) EBERESMIET AHEED LGPC
ORIEVCEE~OBEMAY 2R A L TR REOH L
YrEDIR {75 - 1.

1. EBRHHEESLIUSE

1.1 &g

TR, NFH, oo AdFy, LroAFH
v, | —Fwets — e, WKIGERES V2, HEF A
UL, bARE ARSI R

PBEAL © A4 72 R 28— 20 ( Johns-Manville
Sales Corp. 3 )

BREETHESY | Table | B IZR LIz, ThEhoOfER
BRI T HIBE B2, SRRV TR00%L
Thatle HRV B 537 4 — OB IE~F
HBEEEL, 0. 1~5ppm OB TCHEBML I,

HEDF y <y, £400, v3F, Sviig,
KE, TRGANOBIEL DA LIz ZRrdmm) 1RE
EZEDY b BSOS ORI F I,

1.2 BEBL N

#—FY i (EEE CM—10), RE DB
(EAREPS MW—L), HIEE, o—-% ) -z
b—#— (Biichi®), x»F L7 s (EET
4V ABEFLSP 45 1.3CMD, FiR I 9FE78 AP
01300 ), # vE®ES 2= + 45 7 ( Analytical Bio-
chemistry Laboratories, Inc., GPC Model 10025 ),
HECD ( Tracor Model 700) ff# R 2 o= k&35 2
( Varian Model 3600 )

1.3 GPCO#RIEEE

B3

R e B BBk BT D BB 1z 1l B 0TS 39

itipiE=2iicd

.4 HECD-—GCDOiffesf

HIL: 2HEFHFADB— | 0.53mmLD. X [5m
( ] &W Scientific, Inc. B8 )

EAE : EALL, 220°C ; tHiRHS, IMIRE100°C 0.5
FEHREF L, 10°C/ 23 TR, 280°CC1. 55 BIRTF L1z,
P HRHIER, 300°C

F 5 D F7H A He 30mL 4

HECD : BEE, =« 4o A SISPRE, 8007
G H A, Hy 50mL-4y o B+ 2 UL A s, 1~
Fasts - 0.5mLA5T 0 o o AT ( BRIESEEY
A ), Amberlite IRN—T7,/ Amberlite 150N ( 1 +1,
viv ) OFE

1.5 sririfde

RO, FEL EORDOFORARIIERE TI0%E
WMDEEY% D ABRREIML TIEW LIZ, K&, KR DK
BpEENE D T 5 2 T TR L . B (BN,
SNldig, ¥HRIFW0E, KEiES0g, #Fizbg D
—EREPHERASMT I ROl T, TH, KE, &
1SS OKEMATER T2 RblKE LI, 2hb
OHFEHT 7 ¢ b 100~ 150mbE DA TI0HHBEE 5 L,
BHBER2Phoad 70 AN — e %8 | cmdE X120
WL TR (BB 21T 8- o, B RO
2, 50~ 100mlO 7 & b2 MATIEDBREIE,
EER MR L 1o, BRI & PERE 2 S b CA0°C TR R
L7+¥ b 288, B KARBE2IHERIICEL, 5
%HEIL S b Y O AERE200mIN A, 100mid 2O & G
YERRWT 2 EHEH L2, ~F 3 LK 240TTH 2mi
FTREL, TREPRZ - TAI RIS, 73
2IROERHECP CRABBBEBK( »roox X
Srdantde=1+1, viv) BRI ETIOMICE
FEL, LOBHRPHARO B umD A T w7 4 48
-~ (KREDIGEIZ] gmD 7 4 42— ) CEABLIZ, &
D5mlE - FHEAREHNTCPCH T LILEAL
2o GPCh b DiEHES ( 100~240m1) 2HL 6, 40°C
TH2mE THERB LR, EReR B,
O 2 2mlD~F 0 BRI THREL L, 202 ul
PHECD—-GCRRIEALL,

2 BREBLUER

HECD®na¥y2-FTIEGCOH I AlTL ha
Beah1o58 oy LSS, TSRS INT
VA= ABUGERTKE EEGL, e ilkE
PHEET AR, TO 0T ALK ERZF» V¥ —-H 2B L
DIRFEEN 2 & MGEAREE e v it &, —ERBEOE
BC1—F oAy —n) el 34, EESE 2HE
TB( COEME, T F o35 RERICE - THA &
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vat, BHTCHEINT OR[N ), noF
{bkFEDERBS I EEEOREILETELTED, Bk
ZBNCC~EEN -T2, ZDT &K Ramus 6™ OE
B e —~F U, &72, HE C D OB ILKEY A
45 %50ml,/ HEL IS BT § 13 & A EBRTEOR
B, 1o —Oii#%Z0.5ml 5 & h §b5

{TBEs0w by APREEICLH, ZhE i
T D HERMICBEEMETF LI,

ARB T LEORYET Ao - 2O tedbiEc -2
Tom s —@Y b OIFFHEE 25 U, chiorothalonil
2100 & LN 23 o (Table 1.6), COEEE,
flucythrinate ¥ flutolanil @k 54 5 2 EDA Sl
SEI DRSS THEp - 1093, £h6 DIRIITBERT
BHEOOTHECD L W37 0@ ¥ #44 3 AL T
TD Yk YEBET 2 TFBRBESN L o1,

Ramus & ™35k ¢f Nulton 5 3Bk LKESII
DVTEHFEOTEHLEHYOHE CDOFEMSE LRSI &
CAILEMBRL S THRT-—EORERRLI S
L1z, Lirl, REBHTR, EEOA G UBRECLS
2T b —2DEHRE 4 h OBITICEBA N,
SFNOBELEOMB 2 THE Lo, HHEEIcin
LTV AEELMBPORECHEL TV AELLONIC
HELBEDOERACNLED T, Nnusy L OREEICE
AHECDOBESRELIIL TS, BECI>Br>F
DIFTH D, TOFEHAC], HBrd s FHF O &L
TOWEIOETH -1,

HECD t ECDOREREILE % 1T ia- 12, Hl A 12, chlo-
rothalonil ©&E, PRHEMHECD T0.2ng, EC
D C0.002ng & 10MED D B T2 D& i3 U h b B
NT 00~ 2005 DRBIEEN B LGN,

Fig. 1. 912 % = 3 Fit IO BE2mn L CHB L
RREWOHT A o= b 75 8RR, GPCILL A%
WIS TR AT & 0 (B 21T 5 € 3T EI, Fig
1.9 OSETER £ 50015 /RL, ECDTHIELIE
Ahrov b Y5 LRFig LINCELIZ. ECDTIES
BOWEE—2HH 0, MEIEFRAETH-12, COL
EdLHEC DT o R 2T T3
z Ehihidatl,

WETRF+ 3V -5 LDOAFHEES LR, &
v E50 —h 7 L OUDHEERRING A L & TF L DI

B e T A C LN TEB L AT, KE
BIZBLTHTNLOH T LOHDHHELHECDD
o AR IC L b AR RO E SRR i BNk
B, KESTIEH T LOFG2EILTLDICGP
Cio L SRR 21T -1, LivL, M P FH5 6B
FRTHEEEE 7 2 oMl L~ CERIFHINE L

W& 315
RAREEAT BT b RSB OEIREIC X D547
iETH 0™, RENERREBR(FPD) THEEY A
FBELHETAOEEFICRVES LB TEL, &
T, F 2 €30 -5 L BMNISTORE, BRSO
SEOIDICEHRSTBENTH AL, KEHEBE, F
P D &RIBHCRIB BT 80T &R 5 1 L DERHE
RoNigho1l, M, FEBTREMOIIDIRGPC
BIHGIIA, ST EL o HBEEOG P C OEIRES
L TI00~240mD B b - 12, IRINBUNZEEBORIC
[E Rz 10mlé v 5 R RE OB ES 28R Liicd b
LT, BEAFHERAGNEI T, Fig L1k
5 R EEE B RN L 103 OEHBEIEI e & 5 3 irE 2
FLae e, BN T 2 L ZROERBTORRMC
&L= VB L TR AT, RO LV EED—-
THHH, AFHICE hEFEHRE LAy ao s
TEIZ, 310, Fig L2kl e g bRop s LTH
I I2EE DB IR L IGED s n 2 75 L bR L
e

DL 312, HE C DRl OmEags b e
BULWLY, ECDIRILATHEEEEL 0O, i)
OHFNPZ{MAC LIL L VBHBRETII A &8
AETah, HEELTECDIIRERKT 5 HRHER 213
AL EMTEI, FlAd chiorothalonil RHEC DT &
D EEAN0 Zng R AR T H h, HEHRINAEI00g £ LT
BetHBRFNIZ0.004ppm & 4 YRR S FIC+HS BB T,
D,

408B3K, 7 VEENC OWTITA - o TR INENREER O E %
Table 1.6 {CR¥ . —WOFSF 2ROTIE, BEALED
B —VE O ST ICB T T — 119 %0 R IF A2 1Y %
BIRBC EPIT &1, dichlorves 2 TOIEBIZEH T
ECEREZR LI, £OREE LT, dichlorves 278
HEME IR LTV, HEBED TofgksE
Aoz, i, flucythripatell 2O T FHD 0
FUBRFIRT v EOAES A/ MENR 10ng BIE T
B IO THERER DO O TN EELCE LT,

HECD#%2nou& vE— FTERTABSICRBRIC
HEPLRETHL, FEDO IS sno X7 il
TEESCHBEESEEREARL N ECCILEALL
Bl - 2L S, £, HRAEMNA S 108
- TR = AR, ©— 2 ORRBREICE 5
TL BB —ERIEOH RN OETH S Fi,
1 =F o, — O e EECRVD 4 & w2 REEE
HEMTHH0OT, &OHH2OEd oI EHEER
FRTICHRELL. 20 PEELLIRETRLES
BUGEETE . MEDC &6, HECD-GC%
Mo 3 HMIWHREIEEOE C D —G CHEi{Sh 3 5k
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CD—-GC ) OBRESR~DERM LM LI, AR%
T b Y, AN CEEE, SvRErovw Ry
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THECD~GCTHM LI, BMIEGP Citt b 5K
BROMES & R ESOAEORE L2 RE T &
BTEINY, GCTHF L+ ¥I3 Y - F28HTEHH

KhERA A Y RS TR OB I Y T B HESY ai

5B C L GHRESTIPYRETH -T2, HEC
DHRECDIE~FHBEHRILEW IC L Tl
17100880 & {13, ShHhTEvERtezEdancs
ICYEHEROIFE 257 1HHEL , WS /ARTRE CRIEHT
METH-1. 0N, fiEd 238D % 100 g F2E
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12, A0EEEEICDUL T T 461 & RGO IR INEILRER 2170,
dichlorves #5.X T¥fincyihrinate 2B T73~119% D)
LPEZE Y o
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Table 1.6 Relative response and recovery of selected pesticides by HECD—GC.

i

£ BB O O&

fa=t
(=)

Relative response™ Recovery (9%)
L)
Pesticide Number of RRF® A a° ct D* E* F° c*
halogen

Anilazine Cly 48 — — - —_ — 1i2 -
Bifenox Cly 0 90 — ks — - - 93
Captafol Ck, 78 76 — — — - — 76
Captan Ci, 9% a7 — — — o — 1G1
Chlorobenzilate Cly 109 95 - — — — — 45
Chlorfenson Clg 108 97 — —_ —_ - — 94
Chlorfenvinphos® - = — — 73 92 —_
E Isomer Cly 13

Z lsamer Cly 39

Chlornitrofen Cl, 87 — — - —_ - 99 -—
Chilorothalenil Ciy jtid] 45 i0i T 106 - 89 -
Chlorpyrifos Cly 51 — 91 — - - — e
Cycloprothrin Cl, 30 84 87 80 97 83 93 90
Cyhalothrin Fj.Cl 13 — — - — 82 98 -
Cyfluthrin F.Cl, 48 — — - — - 9% -
Cypermethrin Cl, 57 gl 92 87 105 _ — —_
Dichlofluanid F.Cl, kit — — - — — 91 -
Dictoran Cl, 57 108 96 86 101 — - -
Dichlorvos Cl, 9 56 50 54 47 43 62 49
Etridiazoi Cly 70 94 87 98 98 —_ s —
a - Endosuifan Clgy 83 91 100 88 107 — — —
/£ -Endosulfan Clg 104 98 101 86 10 - — -
Endosulfan suifate Clg 46 101 97 83 109 d — -
Fenarimol Cly 91 92 — — — - — 101
Fenvalerate Cl 52 - — — — — 96 —
Flucythrinate Fy 3 —_ — - — — — ND#®
Fiutolanil Fa 4 — — — R - - hae
Fluvalinate F4.Cl 13 - — — — — — -
Fthatide Cly 130 95 106 81 109 — - -
[prodione Cly 61 114 100 ] 109 — e —_
isomer of iprodione” Cla 2 119 97 95 10 s — -
Kelthane Clg i3 —_ e it — 101 - —_
l.inuron Cly 57 a7 — — — - - 96
Metolachlor Cl 57 — _— —_ R T8 9 —
Permethrin Cly 70 84 88 83 100 - - -
Phenisobramolate Bry 52 - —_ e —_ —_ e —
Phosalone Ct 43 — 83 - — — — -
Pretifachlor Ci 52 — 83 - — s - —
Procymidone Cl, 14 -— 97 — - - - —
Profenofos C1.Br a1 - —_ — e — 85 -
Propanil Cly 65 94 - —_ -— — — 94
Propyzamide Cls 65 - — — — 73 109 -
Prothiofos Clas 104 — L — — _ 91 —
Pyrazoxyfen Cly 52 85 — — - — — 98
Quintozene Cls 17 — 7 — —_ — — —
Tetradifen Cly 113 — — —_ — — 167 —
Tolelofosmethyl Cla 109 -— o — o —_ — -
Tralomethrin Br, 17 89 87 — 100 —_ — s
Triadimefon 1 35 e — = e - — —
Triadimenol Cl 39 _ — - — — - -
Vinctozolin Cly 91 93 101 92 107 - - b

«—: not tested. *

: The operating conditions are shown ir Figure 1. . The relative response factors are

based on chlorothalenit { =100 ). Response factor—={{peak arez ) {molecular weight M) | (quantity, ng) %
¢ fortification level, 0,5ppm. 4. fortification level, ippm. °: fortification level,
¥ not detected due to weak response. LEE-R (1-methyl-ethyl ) -N-

(rumber of balogens )}
. total of E-and Z-isomers.
(3,5-dichlorophenyl ) -2.4-dioxo-1-imidazolidinecarboxamide.
F: tea. G: brown rice.

10ppm.

E: soybean.

A cabbage.

B: radish,

C: onion. . D: potato.

FILE
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Fig. 1.9 HECD gas chromatogram of onion fortified with 15 pesticides
(0.5pp each ).

Operating conditions: column DB—1(0.53mm LD. x15m }; temperature,
inlet 220°C, oven initial 100°C for 0.5 min, 10°C/min to 280°C and 280°C
for 1.5 min, detector base 300°C, furnance 800°C; carrier gas, He
30ml/min; reaction gas, Hp, 50ml/min; solvent, 1-propanol §.5mi/min.

Peak identities: 1. dichlorvos, 2. echlomezole, 3. dichloran, 4. chlorothalonil,
5. vinclozolin, 6. fthalide, 7. «-endosulfan, 8. £ -endosulfan, 9. endosulfan
sulfate, 10. iprodione, 11. isomer of ipredione, 12. permethrin, 13. cyperme-

thrin,‘14. tralomethrin, 15. cycloprothrin.

|
L

1 1 —_—

¢ 5 10 5 20
TIME(min)

Fig. 1.10 ECD gas chromatogram of a 2- g} injection of the 500-fold
diluted sclution of the same sample as shown in Fig. 1.9

Operationg conditions: column, DB—5( J&W ) 0.53mm 1.D. x 15m; inlet
temperature, 220°C; column temperature, initial 100°C for 0.5 min,
then 10°%C/min to 280 and at 280°C for 1.5 min; detector, 300°C;
carrier gas, Ny, 10mlfmin; make-up gas, Np G0ml/min.

The chromatogram is conpensated for baseline drift.
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a 5 0 15 20
TIME(min)

Fig. 1.1} HECD gas chromatogram of tea fortified with 5 pesticides
( 10ppm each ). Operating conditions are shown in Fig. 1. 9.

Peak identities: 1. chlorothalonil, 2. dichlofluanid, 3. anilazine,

4. profenofos, 5. tetradifon.

a 5 10 13 20
TiME(min)

Fig. 1.12 HECD gas chromatogram of brown rice fortified with pesticides
(0.5ppm each ). Operating conditions are shown in Fig. 1. 9.

Peak identities: 1. dichlorvoes, 2. propanil, 3. linuron, 4. captan, 5.
chlorfenson, 6. chiorobenziiate, 7. captafol, 8 bifenox, 9. fenarimol,

10. fiucythrinate, 11. pyrazoxyfen, 12, cycloprothrin.

2R R
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% D OBIMOIEHAHICEMN T 3 2R SREOR
WOREE S CTHMBks v o757 4 —DIGRT 2
BE L, DEEE I o b Y ST 4 DD S5 AFEHHI
MR VELERATE30EN®HE, 05 L7 )
SN EORFFNIEMOREICFE ¢ 208850, F
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BaiwitragGroe b 774 —-(GPC ) FIC
3w Wk sue 23574 - (LPC) Dnlfigt: %
FatLtc, FAE LTREHMEEL TV 5 A5
WornHHEsr ow b5 7 4 —HERASEALL,
SHEAOAS LEED O DBMBEEEATALIDIC
J B IRERER EOAE & T ATIHRERL~25mmD L O%
Mt BEAFTELEEE LTRR )V AFL oY
2R CETEEBO L DNH 5, CcoisiEs s
puAS L, sooFis, EELFL, b B
WREAFH UL EOBMBEROAIECPC L L THNTT
FETHb, K, AR —~BBNETE I FIAEH
WIUELPCE LTRIBERETH 5,

GPCHAFORENMEEHRER(ELHT ALK
HHEONEH TR E L FOLLBMD TOREL & &
SRR (B, BEOX D LRI FON S
WEEIEEN TIEH T A ol R RFE v,
AL, FARTHEREERZISOCRIEVEUERNT
BLEMTEI,

L L, GPCRATROFELLTWE{ESOTE
BTELLRY, FREEOS FROPNEVE ¢ S5
BEETELG, fiAE, FTD-GCT7 73 +BD
HRHOEROARR D 2 1 FEIBDRT 2 IBEC
PCOADRHE TS & H BHPORENLRTTTH-T,
ZDESNBEREHOT £ F o BEPSK IO S
OEZEBIEAINITCEL SBEB PR EBTEI,
COWETEFPD—-CGCE2MNILEER ) ARIOHE
B {FF S C &M T aT, ERIEERREORES
HCREEECD-GOpHvLNTE, ECD-G
CREBRETIEHVEL YMDOHELZIIEL, &
[ OOR B E 2 AT L § 3 L DICTREELIIARTH
B fEo T, BHBELNELSATO R SHHONH
DBTERNGPCIREL AWMU TIRECD-GCItd
BHEIARARETH 5, COFMMEZRRY 512HITHall
PESIEEHRHE (HECD ) oM 2fMad Lic, H
ECD#, oy o ®— FCERLIUGSEE LIREDE
10t Y, GPCOADOHBTHHEE -5 il
EERET L M Pl v 502 HTE

R RN TE ORI 5 55 45

1.

S0, MUKHRIZ %/ -0/ TR Y 4%
BEMAL LELPCIRGPC EEkICHRtDI N P
v b3 A BRL, GPCTEEMAE/ZSFR2ICER
WHBIEEN T A C L TECD -G CTOAIC b -4
WHIAIT & 5 RIEOHB RPN,

LIEDL &6, ERECCEFLIZHPLC SN
TEIBHIEDNTH, GPCBLUFLPC 2HMFER
L LTS TRt O@m WISk eIy s & 08

TET.

E2E BREBESHOLHOBEST
e—iEER e 70U DILE=H
SLHDHB™

WML~ GCPCRLPCH#AVAFMERGP
CEEM HiLEERARICE DB LERTETHZ D
E=d Y RCEDTHATH R, EROL, 5
iz h AWM RURTH B, BIEG P CHEFEE
WMThd, —H, NEMRELEDEEDTIREICL <
ALNAL BT 0 Y S APERERIZBUBOEE L £
PHEMTAC L THE { OBREOHEICRIMEN TS
15-50) GEskeod 7w U 2L RIEHER # (B Lo
WT7we ) e EidiEEREBON I sl ow b F T
7 ¢ =1 TRETESRAS LIRS L £ 28
LTSRS FIyn®-3, 30, sioREs—Fo
# 7 2 TRIB Y AI5E T i A IO R % BT
B A THRBE DSV LR D G NI IB 3 W A GRSV G
hTEEM S, Uisl, #1056 0KHER | EIDSFTRE
WEIEH R EL, WA HOBRITEGAIOER S &
CBIMEDOKZ e EDRELZ G, &S BEE
DERRENEE 2T oI EMIAK TS b, BEME
IHE b1, TOY, KRB TIFEERE 7
o) AOFERHAEL, #5asaw ST -2
k2Rl C LOAICTREHE, BEBE O
GCCOoEmEEcFdac s L LTHRHTHBETLD
b BRF e B BT LI,

1. ERHE&SELUFRE

1.1 #3

PR, T b, A& -, HER, LT RY
o, HEREEERG R Y o BIEREG

BB N4 T R—N— A BB L BT £
THRURE L,

iEESE T Darco G—60 2 ZNIEE TS L, RKTE2HE
WL, T b TRAKES U BRL T,

e~ AWK AIF LI e T LT 7 g - AR
EAD—R{FERNL)Y BT E FTHESL, AEaE
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70 S 60~1004 5 i 2 D b O 2 130°C T4
kL, Foir—g2—-dhTRHL, 709 oADIE]
D4 BICHMT AORkemAi Tl {BmMLI,

HREEDOEMES, | anilazine ( triazine ), buprofezin,
chlorothalonit ( TPN ), cyanophos ( CYAP ),
cyhalothrin, cypermethrin, diazinon, dichlofluanid,
dichlorvos ( DDVP J, dimethoate, endosulfan ( a4,
S35 L U endosulfan sulfate D TNTNOFIUES ),
EPN, etridiazole, iprodione, isoprocarb (M IPC ),
isoxathion, malathion, methidathion ( DMTP ),
metolearb { MTMC ), osfencarb ( BPMC),oxadixyl,
propoxur ( PHC ), prothiofos, tralomethrin 33X UF 3,
5 —xylyl methylcarbamate ( XMC ) OFI@EF TN T
NOSRESBLEWTE L O B B3tk & b8k ahi 4
DMV, SETEROBMIZ00%E ETH 1, HiE
SEOEHERS L P LIERE - L, 0.0~ 1ppm®EEHT
B,

S HEE e, BMib e, BEFL, TFD,
GH5LE, 4FT, Av, AEFw, bTh, FZ,
A4, BEE (YO r, BIvF, Fuor YA,
FHF, FLRF BT, rowd ), @it (3
VI, BERYwd, RS RTF), FeY, KE
(g & AR ) .

MRHE X CEEHY B B R s o PRI %
S, Bk, FEY, he bl REEAFEER
EHIV, TOMETTIREG 2BV,

L2 AR UER

7= FSoey— (ZHFP—-3000), #—r VoS3
A MHBRECM—10), BE 3 { BAMMW-L
)

HRI vz bs 57 Hewlett » Packard HP—5710A
5k OFHP—5830A : #RHi%%, FTD(N—P FID)HL
DPECD: #5 A, AHFFFHILATEW DB—SEBL Y
DB—17 (0.53mm L.D.x15m), 5% %2> DC—200
SH AL o0 —5Q (80—100mesh ) 3mm LD.x2m, 5
%L 20OV—1/ A5 0 —uQ (80—100mesh} 3
mmlLD xt.2m

HAY o b7 7O8ERTFITFig 2.1 84 FFig
2.2 DHEICERE LT,

TR AOMER T A9 2% (P8 mm, f3260mm )
D - T2 T H S 20— V% 3Eh T, EEICHED,
T olEHie, 4%SK7e o056y, HER—
e - 2B86E(1+4, wiw) 0.2g 55 FIRK
FEE> by o L1.6e PEATERLTREs R, T
MH S s, HREC v L 0mPECTHT S E

R & =R R
T hvx 335 Ti,.
1.3 SiridE

BER L 50~ 100 g ( ks L k& IR0, F
HELHBERI00g ) PEBEN=ZAT IR OWERL
le TLHRBLUFREKIEROKEZNLT ] REAEERT
ML, coRENC 2 % 7 -2 100mlEin A T3050E
EARNHL Iz, fIHHE R At 72 A - —E B35 lom
DR SFCLALRE 2RO TESIEAL, BYtLo
BEeiis, 50mlD 2 % — L2 MATER LR, &
HEHBELL, BHEEEZEHOYTLZORMFNEL
1OL, ¢ ORBEO0mESHERL Y, gL
+ b U APERA30mlE b oF b x 2 2 IERHC10mR A,
SHEHE & 5 Lic. BifE, trxofEaRL, £0
HOsmlzEY, T8, B2 LTEW. I =45 A1
W, pam L EO LY S T L TR O LI L
IoBHT, 6T b2 bmleENCHRT X8I, Kl
Lo bz % HEE DT 5 EERE IS TI0nliciEE &
L, CO—FfitevAso0vy oo HAsaw b
I 7RIEAL, Bohics o= b I A LEHEE
Ot e L1,

2 HRBEIUER

ZOREEE, ISFEHRIC DT AR DI 2485 1,
Tabie 2. | KEMBIRABOHER 2R LIC, EH~OR
ESNE I T AN OMOBE RN 2 HE L L,
Table 2.1 PO OHNSEITEHQ% L H b hicifa 2,
< HHIERFEV B LSRR Th-TE®, 4L7C, &
BRI 2R L TV 5. EE 21T - 702688,
dimethoate & oxadixyl %8k &, 23 HZE-C0%EL LOE
N 24, dimethoatedd P A= ACEIE ( >300 8.~
kg bz ) wh A0, KEMESE L (21T, 2587
17R)®, 24—l 6 BB (> 300 g Skg A B —
A0 T 2w, —BEOMEETIRBMD b e
F~DBITH-4T Tl 2 LBbN B, E7, oxadixyl
DA, AT —BEF AT o ADIEREIR2C TR
hzhddeg/l, %Bag/l BLUsTg 1 OTahb,
K— A% @G b L EANOIEERRTS T
Sk EELNTE,

Holland & ¥DEES T & acephate, dimethoate 3. ¥
dichlorvos @EYESE L, Wit bkl x5/ —
MADIERESK 20 S Bbh s (acephate, R
T650 g1 K, dichlorvos, 20°CT10 g1 2K Y8, %
LB Tt dichiorvos DEINE X RF TH »1:, Holland
L ORE CIEFENONCIBIENNE % TH T8,
dichlorvos MFERBHHEICIIK— 7 2 b 8 O IGEAE
®NaCl DI FTAEMT — 7 L THE LT 2509 5
&b, ABETEIBEMONACIOEET, dichlorvos# K
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VE e THIH L TR EEINE 2,

Dimethoate & oxadixyl OEMREBEOE T I =# I 4
HOoDFEHIC AT EFLONE, ThLD2
BMIEE T o ) o h I AR BT ENE I HETICE
IBREEIBEE (BLAE, B0% 7 & b/ "FH ) 2R
Lichd, ZOiboBEid PR ORERg (B, 16
YT b ) THE RS,

Zhbdo &hb, dimethoate 5 L Foxadixyl @ 4
Y%k 7 a s sOERITE VY TSRS T
Hatel bl rkK—x% 7 —Fdhb kb b
EIBED AR T - 10 8 DT - TR D 2 BT E
BELUBETFLEEELLR A,

DIz, L ORFEE R ERASRICERE T 5 e
BILEDK~OEBEDGE g1 2EAANEITER
HORNEHSIFES CEBBELEDN S,

Kawamura 5125 b ARBIKORENCGELER» 7 &

TRUEY, 72 b= b ABE PR F VORAE

2 RCTRFAENE 213729, bz o 3iERE
FU TN L+ & BREICEHIOBOERETH Y,
B sk piadeiie (B s hAD, BEREL Y
DS FOKR eSS iFE R e g Sh TR
nELELGND,

I, EEhATNE T 2 o, v r
R E~5 ¥ AEEITH T, FPD-GCltk 55
WWEEETH AP EL, BEERE Cii~*¥y—7
b= b U LSERR ik A RISIRIEAS S ) . Ll
FBEENOECD-GC, YL xo4 FOECD
~GCERLRFTD-—GCHAVEH—sI44 FHIODF
TD~GCied 20 TIEUEEOR BRI E 238 L
A, 2OFHE L TIRERES P, TLCY W
HANEAT Lo hF T =I5B g ERNG
NTEL, ChHOFREHAT I DL, M, B
B Y IR OBIERES TR L EMH AL, HY
O ERE LT 5, COH, FEIINEREEELT
BHY, 1HRDI=hFLTC, BEELZ0VSVOD2E
BOI/ow 57 —2REUBCENTETERDT
METH A,

Fig. 2. 1 ¥R BORERENLTFTD~GC
THELIBEO I o< 1 53 BRI, AHETH

SH B RS TR O BRI B3 2 U5 47

S & R{IA LI O CRIT LD 6N, ARECHEE
iz,

Fig. 2.2 1392 7 v #EFICa—B L T #—endo-
sulfan 3 ZFIT endosulfan sulfate 2 AT X410, ]
eI PEMLTECD-GCeHllELItR 2R LT, /¢
¥ FH35 LefWIcE CDict 2B ESHICE b
boTiEr—rikind, t=a5L0OFMELERTC
¢iBTER,

—F, AREEEHEO—R ( BENCRETOHEEO
1720 ) 2othicib s A owic, £hiZV, BOOEE
%% {50, E2N0E, EOEEORBE 2N L5
E¥dHH, Lrl, BESHORMBA SR IO
B0~ 1/ 50BETAC EFAETH Y, chid
Ty Y L rOEH EAETSSBETHELELS,
HEOBERA LEE O ART0.01~0.2ppm, H—s¥X
4 BB L Sk zxe 1 FC0.05ppm, endosulfant
& 5 o AT 0. 005ppmIBIE sz, Lie U,
anilazine IXEMEMIE L, MERALC.2ppmThH- 1,

U, FETHIRCAEDL ) BHIELE (BAT
WERABH DT E, PREIDIH TS 2 B HODR
RIBER T AL &8 ( RIFEERE2E, LbL, GC
A5 LABREEDIEAIDITE, BIESHEE bl
W TRIER I 4 2 & HFE L, BOOHINE
fEreb= ) VLAABITFZILWEE AN S,

3. = #]

HRIZu= b F5 74—t IEEREOMB O
DIZHOFHEEL LT, BER— 70 )20 =D 5
LOFRAEICDNTEHE Uiz, BEE > 2 7 — A TRt
L, e bz o~Efl &Y, Pz BREI=
AT LBROTHHML, ¥RIew 537 (ECDB
JUFTD) vEft L,

258EE, 1SPEC o TR BHE 215 - LR R,
dimethoate ¥5 & ZF oxadixyl ELA ORI 2 TI0%EL L
OEINE 2731, MMERIEER L ARBN0.01 ~
0.02ppm, #—s¥24 FRBLFERE LR o 4 FREH
H0.05ppm, HEERRRIEN0.000ppmTH -T2 L
R >HELHETHD, FLOBEDET -4 )
SIZIECERTE A L BbNhA,
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Table 2.1 Availability of the procedure for multiresidue analysis.

Pesticidesamp]e alBlc|p|E|F|lo|ujr|J]|k|lL|mMIN]|oO
Anilazine O|lOo |0 ]| O
Buprofezin O O O O
Chlorothalonil C O o] O|ojCc|Q
Cyanophos @)

Cyhalothrin™* o

Cypermethrin™ @}

Diazinon a0

Dichlofluanid Q

Dichlorvos OO0 |01 O
Dimethoate X

Endosulfan™* O

EPN O O @] 0]
Etridiazote™ o

Iprodione Q clojCc|O|O

Isoprocarb G

Isoxathion O o @]
Malathion o]0 olo|O|]0O|O|O|O|0CIO|O
Methidathion O

Metolcarb O

Osfencarb O

Oxadixyl X

Propoxur C

Prothiofos Q |00 0O 0Q

Tralomethrin® 0] O|lO0|lO| 0O
XMC o

O: Good recovery { average recovery .290% ). X: Poor recovery {average
recovery =50% ). Blank: not tested. =*: detected with ECD—GC. ( The others
were detected with FTD—GC.)

sample: A, brown rice; B, unsyuu orange; C, pear; D, grape; E, cherry;

F, strawberry; G, melon; H, pumpkin; [, tomato: [, egg plant; K, cabbage;

L, chinese cabbage: M, Brassicas; N, pickled Brassicas; O, soy bean.
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L

TIME{min)

Fig. 2.1 Gas chromatogram of a brown rice sample
fortified with each 1.7ppm of metolcarb(l), isoprocarb
{2), XMC(3), osfencarb(4), propoxu(5), chlorothalonil
(6), malathion(7), buprofezin(8), isoxaihion{9),
oxadixyl{10) and EPN(11).

Operating conditions: column, J & W Scientific DB—5
{(0.53mm LD, x15m); injection temperature, 250°C;
oven temperature, initial 150°C for 5 min, then pro-
grammed 10°C/min to 250°C, and 250°C for 3 min;
detctor temperature, 300°C; carrier gas, Ny 10 ni/min;
H,, 3 ml/min; aix, 100 ml/min; makeup gas, He 30
mlfmin; instrument, HP 5890A with N-P FID.

B B E RIS OB ST AR 49

1
CONTROL
2
3
1 L— 1 1

4]

5 10 5 1
TIME(min) TIME(min)

Fig. 2.2 Gas chromatogtams of a control cherry
sample and a cherry sample fortified with each 0.1ppm
of a-endosulfan(l), r-endosulfan(?) and endosulfan
sulfate(3).

Operating conditions: column, 2% OV-101/Gas Chrom
Q (80—100 mesh) 3mm LD, x1.2m, carrier gas, N,
30 ml/min; make-up gas, Atgon + methane = 9 + 1,
40ml/min; injection temperature, 200°C; aven tem-
perature, 180°C; detector temperature, 250°C; in-
strument, HP-5830A with ECD (®°Ni, 0.15GBq).
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B3E BELPBEHSASERAKIO
ThETST 4 —OEBEESIN
~DOIER

RO RILEE IR LAY T & B RO N s
EHCERO S A0H - (NHD 2 ED TEMML T 3%,
5 DIEEMOAITICE R - TIRBIEEY & 48 - 18
M eRle clMET A B EBLER LA - D e
LTGRO B ER S TR DAY 2R/IEL,
Z O B AL SMITIII T A ENS S 3151 oK
EBEEY &0 - N OTFELBE Lk,
HEBEOHR 2L VEMICIPIBET A Z 5T A0,
fld FIRSEMICL S, BREOBBREME/LESM L2
Tdh 2D THERMEMTHETREEDO BB & 2I0ET
BOILBLTE D, Af4kL A LINEMTHET S
B,

AR 2 O LT 2 B BT =Y
L RO LAME , ol h e 0N - (Vi
iR A & LIS EE B D70 IR RIT &
WM TR 7/ —bEBELRT =Y LB EE
BB, WA, T s 50 3MEDC L 208 - £
e & b fenitrotion P B3 —2FA—4 —= b O T s
s =Sy L, BHC®HC Bolkgick 258
LTV R T s - LA, MCP2, 4—
DOEOSHmE LTI — Y a0 —2 ~AF VT 2 /
Dl B N R o R - B VL M L
T s, E¥0, iprodione & 8T Ui BIED
¥ iprodione DK THD 3, b—orooF=
) % 8ll5E L C iprodione 12539 % S BIES 2 AT
AL D T ERLEY,

BEEH e AN TN S N CE G A 1S ks T IciE
W snicSBRENshE 3 bk aahoit
RONTRSEDOHESHETH BH, Pl {THKE
froofaS kTR s h 5 & 2RI BEHSHBY
- 89)

T O MR DISRI T R TS ki E OkiEE O bE
T E BB OEEB T X oo ogn & &
STV T EHEVD, SHRERREORSMH PR
BUBIIITAEUPRY I CRIBT AL ELBTHS
500, 811

B, 72 —nbBERT R AEEBIER AT A
BT L PR EDEMETEATGCTHirahtTih,
+ 0 55 L TFOMMOBINBTETS - 129299, L
L, LRV 3 B3R REE D oMEY S
b, 3 GIEEHBEOME, RIEERORN, MEE
s ORIEOHENCE 3 § OOBRENLETS Y,

#3115

FAE L TBIEPLE LT 5,

LY, 7o/ LG r = ALSEE TS
B2 ERECHBEIC NS AR ARET A L
LIS HOBEOHREANCE-TEETH?, KET
i, ERSE, ELESTOSWTEET L L {LEals s
89 - 103) g g BN AR D 7 x 7 — AL 108 o
SHICER sh Ty 3 ERIEERUEEERE s o =
b T 74— 2R L iME L R R L1,

B8 T/ —ILESBORASHE 1

HEEE, GCitith- T, s 5 0aRZED
BERRND 7 2 7 - b DA FICEN BRI
29 ( UV D W00 1L 1U3) spsenr it 43 (FD )10 - 112
3RS RIS ( LCECD Y0108, U2 p iy
ks o b5 7 4 - (HPLC)OSEFI» #E
ahtc. UVDIEBiETHEBNTH 2B DROHE
BOWESZITE L, BES THTLV, FDRRRN
CEBETHAMBLA LHOBEIEDOERNSSETH S,
LCECD kb E it sh B 0 b-Eicismy»o
BRECHHEE LT 2 s - BRI EOBEITE
BanTéio. AL TREHNBEOMBESITELLT
7z -t &P e LCECDR L-» TRIET 2 FHEIL>
WTHEH LI

1. EREFHSLIUES

1Lt 3R

7z 2 — LA Table 3.1 (TR T, BEHIE ~ #
S NIEH L LT,

e, ThiEk, hABE, dkEHEF R VUL, Bk Y
v oAl AFERHR

A=, TEI=FIN, AV TOERT NI~
A, n—AFH I HBESroT ST T -

A B4 A ok B—EEEE LT, HP L COBEHEIC
it Mitli QI ( Millipore #:88 ) iz & hHTE U /oIS HAREK
BRI,

Wi &IRE : XAD— 4 ( Rohm and Haas) 20,
Bt 3N HCITISE Y » # R -HfE L, KTX <
PRI L, 0.1N NaOH THERSL, 61K TL (K
i, WIsPEEsE, A8 /-0, PP,
Fe by, ~FEHrBRANTERTNOBE LN
B w2 —fEl Lo, BRUARBIE A 20—
R L o9,

L2 HABLOEDR

KER BN, v—% Y —~zxFL—%—, pH A
—.5‘ —

EHEERS DT NS S T L0 ¥~ AB0E T AR
LA A, FATIZWISP2ARY A Toed—, D
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—FA L 0 F - (20pul), T F— X 480EH
fEretaed, BRI UVD 200 8 (254nm),
2 — w4 L5100A LCECD ( Environmental Sciences
Assosiates, Inc. ), SIC¥%p= b FFaFo -ty -
{ System Instrument )

1.3 HPL COEERMT

# 3 4 ! Lichrosorb RP—8{(4.6mm L.D. x250mm) 5
& ¥ Shodex RSpak DE—613 ( 6mm LD. x 250mm )
BB 7o b=tV DABEEK (0.01M,
pH2.4~5.5), #E 1ml45, 40°C

W82 | LCECDOWE{Y, FHiM -+ 700~1200mV,
LRl R DIETN, 54 1X1-5X
10: UVD, #E 254nmis & %270nm, BEAE 0.002 —
0.032AUFS

TEAS 120 21

.4 SyiriEss
BELCHEM20g 21l OO 7 22 3CHY, 4N
KOH 75mizini <, EfkHgR 24600 T 2 RS,
BRLI. RERIECTY Y 3 oHAaflEmAiis, 15
#, HAEOHE 2 ROKTH- 128, KREKESRD
AG®E LI, ZA75 228N H,S0, 75ml %0
ChEMATE, SPhimElL . FHICE, FHIN
NaOH 20ml#% A, §FHkOmPH150mlc s - 1Bz
R kL,
BHEILIZXAD—4 2HE18mm, £ 3300mm® # 3 &
#5 L 10em DF FICTCHIL, EHAKS0m, 3N HC1 75
mlZ MR T 384, 3N HCIOEHO25mIsH T L iz
IFICEE 2T AR OEEHE L, 0%, Bho
HEEBERTaE, ¢Ob 3ok, KEEHETLTHED
LEHEICAN HCIEMATHDpH 2 3 BLTFIRLICE
DELEAL, AnlSFOMBTHR T &8, FHEOZE
23N HCl 10ml¥>TC2EERLY S LIEEAL, &
513N HCl 100mizi F 387, KOE, K 100ml %
BFaY, HERNFRICH K2 TEBITTRSICET
FEBER WO, WIS T ail0% 4 Y Fe e
FD— Sk EERISmMIPIE X, ML S AT
Hls2@EL, coFE5FHBE LI, BEREEMHE,
BIEEHT S G20, S5RTIMIOBELSHT &,
BH U BB LSS TRBEL, 7 b= b Y iR
BLT0mizER L L, BT & LI,

2. R LUEE

2.1 HPLCoO»54

7z s =LA OBERO A & 0 — A BERERNT
SRR LIz, 20w R &5 2L UVD (254nm)
PAVWTHELL, LCECDIKROBIMELHE L
5708, H5 LHRIEFRS T 4D Lichrosorb R

BHERAT TR A BERT TR D IFE I B 3 A TR 51

P—8%J:Tf Shodex RSpak DE-6I3 %/t v, BIHE
B7reb=prYFiidss s —n b b ABEHRLD
BB %Mz, Lichrosorb RP— 8121 200 &2
7z s =L ESOSFICIE R T X B0, BiE
F(FIAE, 2, 4d—vvwvoa -3, 6—
7007/ ) BOSESARTH -0 (Table 3.
1) $fz, EBEAS GV D72/ — 2
L& D48 Lichrosorh RP—8 & b Shodex
RSpak DE—613 DAME L, MiEREFEOL LB
SEERROoN (Fig 3.1 ),

2.2 LCECDOEERE

7z 2 AL EH ORI (BERISE ) 28
BirdicE, Mg bat oK —TuARHE 2 HlE
LIt &7 x-/ —{b&H %50~60ng O£t #HPLC
EIEA L, BHBO—EOMAL ( ER i
T AL ) oL HET AMM e L, SEing,
ez & b, &7 2/ — M EESMIT TR —
AR 2 PER L 120 T QMR TIRIBATEHAN ()
D1 2D A U BN 2B (B, , ) ETELF,
WEINLRN T TOEEHOREERL TV A, -
T, B—%MTTIIE, » &B— DA e EIEs &
T 5 &7, REFEHEMNEEHE TSR OREE T
RAEaciMnTEs, =boi@tlizx s -t &BIE
Ey ;s D54, BERRBERED, 4%, 2, 4—9=
FE 7/ OB, BEMNS{AETELL D
T, By BREEHTS 2, BB WTIRIESR
OFHREHIMTIFEETL, 2 —-fLd b 4 ~OFiHEkO
FHREENE 1, O it b afREizonTd
BMLI, L, = oty s - MEEEIEELR
ERTHETAZ EMTELEMHP L COBHHEABOER
B FORELBETH S D IRBILEIGRL b I3
PETA, 8%, LCECDREVELTHEALTLA
HERERESBATEESET T2 L8H5H5, K
EERTRYF - FeARER LT LB CHEE LSBT
M &L T A DI RHIOERICH A,

2.3 L CECDDHEEN - MLRE

Fxl =W, 2w=bhB T —N, 2, 4-Ubn
AT —NBIFZ, 4, 6- Yo w Tl 00
04 HOESEERE AV TLCECDOEREIL-
WTEEB Lz, HIiEIZUVD & LCECD 2EFICIES
LCif st S8 o & % Table 3.2 IZm L
too BRIMEBFIZILCECDMUVDL b 5 ~10/EEEE
TH-otie BMEMIEZ2~=be 72/ —ALISHETO0
mvV T, 2—=bra7e/ —E900mvVTHE LR, 7
x /=0, 1~60ng, D7 s —{LEHIL0.4 ~
S55ng ORE CHEBHESE ORI, 2—= o T2/ —a
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1Z700mV THELE T AL, BENYLUETL( 2
x4~ OFB0%ORELE ), ¢ 2 EHOERNAE .
- 12 { 5 EOE HELAE TESER13.8% ), 4,
BIFFIZAE LUV DOEDFREIZ3. 1% Tho70e 7
/=N, 2, 4—0bnoy s~ BLU2, 4,
6—r0 P07/ — @5 EESE COEIREIZL
CECDTizENTN2.2%, 3.7%BL F3.6%ThHh,
UVDTRENTN]. 5%, 3.5%FBL F.2%Tho1,
B, FEEKOHETHP L C~EA L7 = /
—pE0ng, FOMEM 72 s — LS H FNTNES
ng Ch-1l,

IN6DZ b, LCECDOE AEMSTELE
POBRREREM ( EL ) & bBEWEATH 255
HEBEME 2 b, 25IcHEROEHARE{ L2
TNHdh-1T. oy, EHoltalh2lE T 354
SHREEEROREIREVNE, PG & § 008
HHidLBhhs,

2.4 7/ — LSO

7= 3 14 X ADZOBISIEMHIRPRY - B
et edEs B, BRT3DicifshTing
B2, 98, 114 -118) | MLGEROFMBE D 6 7 = 2 — kS
AT A T2HIC0.2N NaQH 200mlic 7 = # — 4k
E (B0 e ) BINA, RHEEEZMATEESL,
XAD—4dH500E 572/ — MLEHOMNERR
Wi, d—2pboFrs—b, 3—2Fb—4d—=tn
Tl =M, 4= 0D 7 0, 4—bpoD—2 —
AFwTF2 /- NBLFL, A—CPoua7 /s —AD
B, £hEhll9, 126, 80, 93, 88% Td& -7,

2.5  ERInENN S

B Lz 220 g BAKERERIAO 7 3 2 aiglRy,
K75ml, 7 x s —AALEY BE IppmiEREENL, 4N
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Table 3.1 Voltammetric chracterization and VD responce of selecied phenolic

compounds.
Relative LCECD UvD
Phenolic compound | retention Response | response

time Ey Eyz Ep ratio at ratio at

150 mV | 254 nm
Phenol 1.06* 350 435 650 £.00 1.00
2-Chloro- 1.22 350 405 650 0.65 0.63
2.4-Dichloro- 1.64 350 385 500 0.42 0.59
2,6-Dichlora- 1.56 300 375 600 0.51 0.32
2,4,6-Trichloro- 2.22 300 375 400 0.18 0.35
2,4,5-Trichloro- 2.26 350 420 500 0.20 0.10
2,3.4,6-Tetrachloro- 2.89 350 375 400 0.08 0.17
2,4.Dimethyl- 1.46 300 380 B50 0.46 0.58
3,5-Dimethyl- 1.36 300 395 650 0.68 0.59
2-Nitro- 1.39 500 690 800 0.84 0.61
4-Nitro- 1.08 500 775 1000 0.3% 0.50
2,4-Dinitro- 1.25 600 1100° 1200 0.13 ¢.59
4-Chloro-2-methyl- 1.62 300 335 450 0.34 0.92
3-Methyl-4-nitro- 1.21 500 765 1000 0.30 0.5

Eg: zero current potential at the foot of the C-V curve. E;,,: hall-wave
potential. Ey : limiting current potential

HPLC conditions: column, Lichrosorb RP-8 (10 g#m} 4.6mm LD.X 250mm;
mobile phase, 50% 0.01M phosphate buffer ( pH 2,4) and 50% acetonitrile;
flow rate, 0.5ml/min.

* . retention time of phenol, 4.3 min. b: estimated value.

Table 3.2 Minimmum detectable quantities of phenolic compounds
with a LCECD and a UVD

Phenolic Minimum detectable quantitities ( ng }
compound LCECD uvpD
Phenol 0.1 0.5
2,4-Dichloro- 0.4 4
2,4,6-Trichloro- 0.4 4
4-Nitro- 0.4* 4

LCECD: 700 mV (* 900 mV ), gain 5X10
UVD: wave-length 254nm, 0.002 AUFS
( HPLC conditions as described in Table 1.)
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Fig. 3.1 Chromatograms of a standard mixture of 3
phenolic compounds

HPLC conditions: column, Shodex RSpak DE-613
(6mm LD, x150mm); mobile phase, 40% 0.01M
phosphate buffer (pH 5.5) and 60% acetonitsile;
flow rate, 1 mifmin;' column: temperature, 40°C;
sample size, 20 ul; detector, LCECD (cell-1300mV,
cell-2 800mV).

Peak identities: (1) 4-nitro-, (2) 3-methyl4-nitro-, (3)
4-chioro-, @) 4-chloro-2-methyl, (5) 2, 4-dichiorophenol.

mo® & ERIE]
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Fig. 3.2 Chromatograms obtained from 20g of epg
plant samples fortified with 1ppm ecach of 5 phenols.
Chromatogram A obtained by using LCECD and
chromatogram B obtained by using UVD (270nm,
0.01AUFS). Other HPLC conditions as described in
Fig. 3.1, Peak identities: (1) 4-nitro- (poor recovery),
(2) 3-methyl-4-nitro- (determination failed due to an
interfering peak.), (3) 4-chloro-, (4) 4-chloro-2-methyi-,
(5) 2, 4-dichlorophenol,
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B85 T Table 3.4 TR LT,

1.2 SBEBLF#%E
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N iR SV

EEH EHeEC,

1.3 Sk s ov bS5 7 OBERAE
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- & — AR (1LY, BEE 1 ~2mfs

# 5 LREE 400
B8 EREIETable 3.3 5 FFig. 3.3 OMIFE
e L,

H-Fen: BEHROBBER L FEq oo od—&
OEIZHEE L, BEhrOHERE ORE BITE-In, H-
FEaDBE NG ADBEES D & 100mV 5 £ 2
EL,

1.4 g dhiR oAl

HP L COEBERMFOHRIFIZUVDEBOLTITA=1,
TN, Bedy7 =) EEOH4neO—E R 2IE
Zite—gic LT-HPLClzBEAL, Bohtlcs o= b
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TERELZLD, QIFELLS ETAETOF =Y A1k
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B EEE IR R OB T ¥ 5 ST 55

( E ) RORBEOEL % FRfi+ v ( cell-2)DBAIE L,
L A Ceell-1 ) IZRIERALEHD & — 7 Bk
AniniEEomhi e Uiz,

L5 8

HER Lo EES0 g 2S00mIBOAE7 T 22ty ,
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Y a3 AR mMI% N A2 T Dean-Stark #EHEEN %
AT, HHAER SH I3 REINSGETT 2 ¥,
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1o
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FEE D & REEEIIEEN, TR ORST, &
FBHOpH BLF 7 b= X2 - DOREH
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2.2 TRF—TRAT

JHHIO 7 = ) AT WTC — VIS S HEL,
B7 =Y ALEEOE oBRTA (By), YEBH(E
12} B UBRRREFEL (E,) 23KH7 (Table 3.3 ).
WHOF =V ALEHERE 30, E=HE
DY % cetl-1, 500mV & Feell-2, 1,000mV ICHF
LB OENEE 2RO, 7= LS omiiE
PECLBFEBENTHD, e oy boik
ORBAEVBETIISEENETLL, CORSE 72/



56 B2 B OB A w o# &

— AL & & 18 AT H - 10109,

2.3 7 =9 ke ok LR

IRSDRE D GOF = ) LSO AR & L TR
WAL REF LI, 50g ©F AD 7 5 VARSI
BUTEEMEL 0D 7 = 9 AALSHERML, el
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2.4 JREORANEE

O MARSROII ORI L UTERLIZ S 250g
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Bl 7 ) IAKSTIRG AN KOH200mb2 A, 385
DIk S VFRA BT a0, KRR 1.5 @5
Friffeic k - oo EIRFE 2 LB L IcFS® 2 Table 3.4 12,
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IEEIRASTIR L B 7 ov s 9 Ik SR DTT ASE O AR &
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P, EAREFEOY o7 b 5T 406 HEKE TR
M, PEE -5 ETL TS O & BN S, Linuron
DI S LTI ABHZ L - THEL 53, 4 -2
soorF=reiuoreF L LECD-GClck
hEET A FIEPHREINTL A 5, COla
linuron 28Tt L, 2N HCI 20ml, 110°C1 KD
IARARE BT T 51 BEIIARHEOE D & & DMl
DTS B R TR B BT 1008, BEDNELSEY
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B b RNENLARTH- 2. AlachlorD NG ARG
PR & L TABIHI M B BN HCL, 2000 T 2851 A &

HIE

o A BESHE ST A%, KRB OB T
B LIRS+ IEE o LB BN
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— 7 EDITHES S ThH D THITR T ORI HR
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2 P BERTEOCR—OHETLOZEOREEI O
BRI LENBTE S, L, COZHEOMK
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NTWAS, o, {LSEHEEHSELL L TV B linuron B
X thdiuron i, ATE 2N HCL 20mi 2 B Chske i
FhAEY, BERSBMLET I LMEINTVEY,
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fod S, KRSRSEEPRECI DR OREBZIID
Bl ko REt TR TORESINT A O LidMEgET
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RO EGE L VIERE 2 L T 0Tk, Bt
fifh 215 RFaEErEG o ns § O EEhi 3,

b, IKORRCHRAT AMEILE T ) DR E
WAEE, PnBOERY A SipiEdE o el b, 20T EHM
BEORGEZELAELLZEBbN A, L L, ISR
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AMBOMNEOET 2R BIBHELD, =20
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hats,

Lo &b b, MKIMENFFHP L COBERM
OWNWTREBEHA 2T INEIRH»AH, HPLC—L
CECDHERF/ VI LOMEDT =Y AALEWE2FEN
LB T haeairca s, IKGRILL - T7 =
Y LSRR A -BOBEL LI T ONM - N3
OB SIRECIIS TS ERETRETHES EFE AL S,

3.8 00#

HPLC—ECD 2 TG T7= Y
L& PR T AL & XX OSBRI ORB AT
B DN THRE LTz, P REIErLL ) 2T
HETH7 =0 LWk i L, REREE R
Watic L - T7 =Y LA EOML, LCECD~
HPLCTHLI,

HP L CDEEREGRDB Y Tho1tot #5 4, O
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W(pH2.4) 7 (1+2) 7 b= F Ve 2%/ — iR
T (S0+50, viv) : i, Iml/min: 3 28, 40T
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i LCECD, WaNEE, 500mV~1000mV { 8{t:%)  alachlor 27%, iprodione 83%.

+ 2 & L7 R RESR S Cl30, 4 ppm PR N TIRODIE %72 Z DFEERHM Tilinuron & alachlor @ EHR|AARH

iz ¢ fluoroimide 100%, anilazine 85%, linuron 68%,
%o

Table 3.3 Voltammeiric characterization and UV response of selected aniline

Th-1r, FREREMADHIRENET EF D bR

compounds
LCECD uv
Aniline RRT
Eg Ey/» EL Response | Response
(mV) ratic at ratio

1000mVv al 254nm
Aniling 1.00 500 630 700 1.00 1.00
4-Chioro- .63 500 620 700 0.70 0.70
3-Chloro- 1.61 550 700 00 0.71 0.49
3,4-Dichloro- 1.97 550 650 900 0.51 0.41
3,5-Dichloro- 1.94 650 780 900 0.50 0.25
2,8-Diethyl- 1,90 400 540 650 0.75 0,70
2.4,6-Tribromo- 2.77 650 730 800 .20 0.10
3-Chloro-p-touidine 1.81 500 630 850 0.60 0.53
2,6-Dichioro-4-nitro- 1.74 800 900 1000 0.28 0.17

RRT: relative retention time based on aniline ( =2.1 min ).

Eg: zero current potential at the foot of the C-V curve. E;,p: hali-wave
potential, E : limiting current potential

HPLC conditions: columnn, Zorbax CN ( 4.6mm 1D. X250mm ); mobile phase,

509 0.01M phosphate buffer ( pH 8.4) and 50% methanol; flow rate, 2.0 mi/min.

Table 3.4 Recovery of selected pesticides from egg plant samples
fortified with 0.4ppm each of pesticides

Pesticide Alkali hydrolysis Acid hydrolysis
(%} (%)
ECD Uv ECD uv
Fluoroimide 78 - 100 -
Anilazine 30 27 85 63
Linuron 68 66 48 90
Alachlor 4 P 27 78
Iprodione 83 89 89 127

* . The determination failed due to inierferences.

. not detected due to inefficient hydrolysis.
HPLC conditions as described in Fig. |
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Fig. 3.3 Typical chromatograms obtained from 50-g control samples ( solid line )
Chromatogram A: alkali-hydrolysis; upper, LCECD-detection; lower, UVD-detection.
Chromatogram B: acid-hydrolysis; upper, LCECD-detection; lower, UVD-detection.
Operating conditions: column, #-Bondapak Cl8 Radialpak ( 8mmILD, x100mm )} ; mobile
phase, 50% 0.0tM phosphate buffer { pH 2.4 ) +50% acetonitrile-methanol ( I1+2) mix-
ture; flow rate, | ml/min; column temperaiure, 4)°C ; detector, LCECD ( cell-1,
300V ; cell-2, 800mV ; gain, 10x1 ) ; UVD {270nm, 0.02AUFS ) ; sample size, 20 ul
The peaks of 6 authentic anilines are superimposed in broken lines on the
chromatograms obiained from control egg plant samples.

Peak identities: (1} 1.05ppm 4-fluoro-, (2} 1.08ppm 4-chloro-, (3) 1.02ppm 2-chloro-,
{4) 1.08ppm 3,4-dichloro-, (5) 1.06ppm 2,6-diethyl-, (6} 1.06ppm 3,5-dichloroaniline.
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Livl, ZOMBIRIGOIRENSTI~80%19TH 2 12pic
AT EERE LB L E LB,

56T, Soeda LIRS LICTMOBREFBMEONSE
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N6 OILEY BB L BT A BB ERER 200
~ 220 nmD BB Liwpd, ¢ O ESERR TR
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Fig. 4 3 ICEHEOBIHEE2PAWEED I o v b5
5 LD 2R LT, BN TAMB C & IRSRITEN
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Fig. 4.1 Chemical structure of 2 oxygen analogues of thiophanate methyk
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Fig. 4.3 Chromatogram of TM and related compounds—I.

Column: Permaphase ETH, 2.2mml. D, x Im. Mobile phase:
n-hexanefiso- propanol ( 9-+1 ). Presure: 50 kglcf. Coluimn
temperature: ambient. Detector: UV 254nm, 0.08 AUFS.
Peak identities: (1) 0.5 zg MBC, (2) 2ug 2AB, (3) 1 ug OA-2,
(4) 1 ug OA-1, (B) Zpug TM.
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Fig. 4.4 Chromatogram of TM and refated compounds— Il

Column: Permaphase ETH, 2.2mmlD. x Im. Mobile phase: linear
gradient from 1% isc-propancl/39% n--hexane to 60% iso-propanol
140% n—hexane at 2 %/min. Presure: 40 kgjed. Column temperature:
ambient. Detector: UV 254nm, 0.32 AUFS.

Peak identities: (1) 1.35 #g MBC, (2) 1.55 ug benzimidazole,

(3) 3.35 ug o—phenylenediamine, (4} 2.50 zg 2AB, (6) 2.45 pug

OA-2, (6) 2.85 ug OA-1, (1) 2.70ug TM.
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Fig. 4.5 Chromatogram of TM and
related compounds- 1l

Column: Lichrosorb NHq, 2mm[D. x50cm.

Mobile phase: solvent A; »—hexane/
dichloromethane ( 80/20, vlv ), solvent B;
dichloromethanefethanol { 50/50, v/v},
linear gradient from 5% B to 100% B at
5% B/min. Flow rate: 60 ml/hr. Celumn
temperature: ambient. Detector: UV
254nm, 0.5 AUFS.

Peak identities: (1) 1.70 ug MBC,

@) 2.204g T™M, (3) 2.50 ug OA-],

4) 2.10 g OA-2, (5) 2.20 ug benzimidazole,

6) 3.10 £g 2AB.
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Fig. 4.6 Separation of TM and
MBC

Column: MicroPak NH,, 2mmED,
x25cm. Mobile phase: solvent A;
n—hexane/dichloromethane ( 80/20,
viv}, solvent B; dichloromethane
Jethanol G0/50, viv )}, 5%B isocratic.
Flow rate: 60 mi/hr. Column
temperature: ambient. Detector:
UV 254nm, 0.5 AUFS.

Sample size: 0.72 ug MBC,

1.68 ug TM.
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1.3 HERRE

SHiiE s o= b T4 —OEERM D TM, OA
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2.2 L HERKETOXESR
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KB4 BESER S Be0ERHOrov 7
% A %Fig 4.10A~ DR L1, SO T Mk
LI CTEEEHEMBCTH L, DROOA— LB LK
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HTME Y REETH- 105, MBC EOA— 2 5Dl
HERRLI. OA— 2 RIBEMNERE T, Chirb5MBCH
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EOREMELT2ABDEAGHAEY, HPLCODY
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2.3 MEETOKCRT 500

TMO20ppmkiERE (HIAEAT48.5 2 M ) D3 HEERL
MO R G AMBAA L., 6 B, 85MODT
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Fig. 4.7 Time course of TM photodegradation to
MBC.

Four milliliters of & methanol solution containing 16.6
mg (48.5 umoles) of TM were pipeted into a 1-1 flask
containing 800 ml of 0.1M phosphate buffer at pH
6.85. The mixfure in the flask was stirred continuously
while irradiated with a 100-W mercury high-pressure
lamp for various time intervals. The’ photolysates was
extracted with chloroform, and the solvent extract
was concentrated to a small volume. The analysis of
the photolysates was carried out by HPLC on a Partisil-
10 PAC column (2.1mm LD. x250mm) using a solvent
mixture of hexanefdichloromethane/ethanol (67/28/5)
as the mobile phase at a flow rate of 0.8 mi/min. The
effluent from the column was monitored by UV at
254 am.

AR 7R RS HTE DTS B DT -

3. E #

Kehs L ORERIETOF A 7 7 52— k2 F A (TM)
DXL PSS ow b T 7 4 — BT
B LT KB TOTMOENFBIIMBCTHY, T
MOBMROTI%BMBC Th -1, F12, BEHICHN
THEMBCHESHYTH-1:, MIRETEMBCIE
ERNBMTH- 120, TOMTMOMERETFHEBERET
TR L7 2 Fif b o lasiisE s hi,

L 5 U !

0 5 10 15

(min)

Fig. 4.8 Chromatogram of a standard mixture of TM
and its degradation products.

HPLC conditions: column, Nucleosil-NH, (4.6mm 1.D,
%250mm); mobile phase, hexanefethanol (91/9, v/v);
flow rate, 2ml/min; column temperature, 40°C, detector,
UV 220nm, 0.01 AUES; sample size, 20 pl,

Peak identities: 1. 30ng MBC, 2. 33ng TM, 3. 78ng
0A-1, 4. 68ng OA-2,
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Fig. 4.9 Chromatograms of the photodegradation
products of (A) TM, (B) 0A-1, (C) OA-2 and (D) MBC
irradiated with UV-light.

Two hundred micrograms of TM, 216 ug of OA-1, 200
U of OA-2 and 264 g of MBC were respectively coated
as thin films on the inside surface of separate 300-ml
beakers by evaporating methanol solutions. The beaker
were exposed to UV-light for 24 hours at which time
photolysates were rinsed from the beakers with
dichloromethane and analyzed by HPLC. HPLC con-
ditions as described in Fig. 4.8.
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Fig, 4.10 Chromatograms of the photodegradation
preducts of (4) TM, (B) OA-1, (C) OA-2 and (D) MBC
in naturat sunlight.

Two hundred and sixteen micrograms of TM, 260 g
of OA-1, 204 pg of OA-Z and 212 pg of MBC were
respectively coated as thin films on the inside surfaces
of separate 300-ml beakers. The beakers were placed
outdoor in natural sunlight for 4 days. Other experi-
mental conditions as described in Fig. 4.8.
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2O TEERICH T 2 HEIEECHEPELTVEY .
Dz, TMEBMA/MBC 28RILTERT A &
WSS H 5, HHIZTM & BM, /M B C O RIE LD
RHETH D, S6IRHRATH-TC0A -1 BL L0
A—2 284 BA2E—0h 5 L 2T HRERT
¥2, LivL, BITOTM S 503 BM, MB C D&
SHEEEAD I DI HMBC #ERT S ¢ & TSR
BOBEZHEML TV AT &6, RITOBRYGHEL
LM LTOBEELNEEALS,
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3. E 0¥

HEEE s ow I T4 BV FA T A~ b
AFLM(TM) EXOGE - WM (MBCHBI T2
HOTMOBREE I ) OEEAMEZRE LI, 28
O pH 26.5~T.QICFREIL, x &/ —A®HTihilL,
B F A NES LT, BT F AR EIMEL, 7ot
FHILIOT RE T T 4 - THELT, LR
FABLER2, — - KBEEHNTIT- 1, AR

SHERHY /o B R I D B RS e B 4 A 9T

71

{EEHERONT, 77 2 EBEHE LT FY o2
s =B EHG, UVD (254nm ) i X 9iT- 12, B
HIRALE 4 ISz 5 ng Thoti, E—7 2, b7
b, A FTELETE2IC0.5mORET 4 D ZEM
LT ERFE G TM 75%, MBC 104%, OA—1
T%BLFOA—2 T5% Th- 1o, HRINBREABS0
£ &R IoEE120.05ppm TdH - 12,

Table. 4. 1 Reguveries of TM and iits degradation products/metaboliles .
from fortified [ruits and vegetables (50 grams)
Compound | Fortification Recovery,
level, ppm *
Grape Straw Green Tcmato Average -
berry pepper
™ 0.5 76 72 T4 78 75
MBC 0.5 105 100 103 109 104
0A-1 0.5 69 66 68 s 70
0A-2 0.5 74 75 70 80 75
Table 4.2 Analytical results of separated 100-g green pepper
samples fortified with each of TM, OA-1, OA-2 and MBC
Fortified Expected Detected quantity ( gg)
compound quantity
( ng) TM 0A-1 QA-2 MBC* total
T™ 41.2 30.6 nd nd 3.8 37.4"
0A-] 37.2 nd 22.6 nd 2.6 27.0°
0A-2 40.8 nd nd 35.4 nd 35.4
MBC 40.0 nd nd nd 38.9 38.9

* . detected with a fluoresence detector
®. TM + 1.79MBC,

(Ex 280nm, Em 315nm )

°: QA-1 + L.7TIMBC
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Fig. 4.11 Typical chromatograms obtained
form 50g of green pepper samples.

HPLC conditions: column, Nucleosil NH,
(4.8mmL.D. x250mm ) ; column temperature,
40°C; detector, UV 254nm, 0.01 AUFS;
mobile phase, chromatogram A, n-hexane
fethanof ( 85/5, viv J ; chromatogram B,
n-hexane/ethanol ( 85/15, viv }; chroma-
togram C, linear gradient from 5% to 45%
ethanol in hexane in 20 min; flow rate,
Zml/min.

A 20 g1 aliquot of the final solution

(5ml) was injected. The peaks of MBC,
TM, OA-1 and OA-2 are superimposed in
broken fines on the chromatograms.

Peak identities: 1. 42ng MBC, 2. 46ng

TM, 3. 48ng QA-1, 4. 40ng OA.2.
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EEENT L RAMI—C&
AMB C OER o Eme

BMIZ B cM B C it AR L TietptkducM
BCHHEETAC LHHONTIVE, LOIH, BHED
BMOLEREZFREIIMBC 2HJE L, #OE#BM
RIS A2 FEMER AT 23, fificiiared 5
M B C OfilE izl OFENHEF ST, 55
S PRRERREEIC L > TR MOE S 2R
IRLL EERHO L DAEN TS T EEMHEH 3 M)

FitE, TLCWAEF v b a—5 —DRRBICL H¥HE
wHLTLCTHYEL, 0% 3 ORIE TR %2 )
FETDBCEMTERILIIH oI, 36, 1EDOTL
CHTBEHORE 2B T E THFRRMBENIHTL
CHAF > b AP —iLLBMBCORASIHE 2
HUBIFORR LG,

1. REHEHLUFE

1.1 HEE

BB F AL ory 0 ofk ) SIS 2 —EZE
B,

HIREIHL N4 7o R =20~ ( Johns Manville
%)

TLCH - Merck#t B oy # 4L EEE (HL50.25
mm, 20cm X 20cm, Art5721), {ERERIC 100°C T305
SmEEsib L, v —& - THIB LI,

BEEEES BMBXIMBC

1.2 BEBLTENR
SPHEHFEIEES (A MPF—A4B@Ero= by
5 7 MEERf ), pH # —% — ( Beckmann $5—2),
o—#& § -z, L4 — ( Baehi EL)

1.3 rifigfe

SYCRYETERET ORIE S - Bhiti&, 285nm ; HG
B, 315nm; A Y v ME, BhEEf L OHEME b I
10nm ; YH, XeF 7 MERY » FE, 2x6 mm
BB OVERL - MB C DERHER 2 EFBR = 7 M ILESHEL,
0.5 1, 2, 3, lppm D RHEFE 2H/BL, £010x1%T
L CHITERM L1, BB 7 L 2BIEEE LT 12emE
BIL, B EERE EEMEHET S r b Y I
IhHlEL, Bohizsov b 5o bd—-7ENE
B LT 2R L1,

SRIE: (39 —THE—LLEER (.97 2H
W) 1008 #500m=A 7 I Z2icEh, nfTaR
—rt—vis g, MRS F100mliZ A, 1547EHR &
5 L1, M #2470 2 —rt— e A BEOTICR LTS
S EBHOTES IMGRT A0, BRI LOBE2=EE75 2
DR U TEEE 2 F 0 100m 2 A T, FXEISOEES

BB 4E

MR B THE O BIR BT B BTZE 73

5 LT, M E2MAL, MLE%2& € CWhatmann
IPS ML 2O CEEE T F A M PR L, BB 70
H# 2 1~ 2ml E CHEBRL L, el iR F L
#20ml TL00mID 4 IR Hc B L, 0.1 NEEISmIT 2T
54 3B L1, BEHE2EHY, 2 0ok as)
mlEMATSAMEE L, Zoox aBIEETIC,
EEGIE SNAB TS by oL B MATHAIL, pHE.S
~ TR, 200mOPTRMIBE Lz, OBy
o osAASIMIT-2 TS SEHE S AL, 2 ook
WAIFRA0mMID =/ 75 23 ICBLII, COIRELS
G ZEEHEL, yoodkra@eoliLiz, oo
FN LB b Y THKE S MV 2 A THKL, 0
oRALIEHPEBL, BETCI ~2mle TR,
LR OFEES = 7 A T10mio B b IS I L TR
BTHEL, 25, BELTHRSCBERLPERESE, B8
HROEHEY PEEF L ImliTER ¥, UTRES
ER EBECIBIEL, Bohiisne byl b~
sHEEZRD, BB GMBCOL 2K, 1.52%%F
LTBMODEE L,

2. BRBIUEE
BMOEkOER S REEBME2IVKABLTELR
2ABRMNEEBECHMETAAETH-12. COHE
S OB OIE ICERERE T H -2, HROER
(0, BYMPF—28 ) Tii 2 A B OR/MNEH B
TR B OMAE & L T0.4~0.7 ugI0mITH - 20
RECHEBOHEPIES, 0ELLOBE B2 &
WBTaALSIEHT, COIYH, (EBRIZGROBEES
O ot 7 e LAPRKHEF Y v A LIBHL
T L A o ER HCHBE RO oD ESER
DIfFE L -t (Fig 412), 2D H B, 5=l
BN EHERMOR Y » FPRED AL LILLbRRS P
ONFEEGY, 6 IBEHEED UES &8 THIE
EefMald it b= s 2 ABOSMLE
2y bapsE o, Lisl, HEKEHEES B Y ook
EORBICHET IMERHMOFBLRI A LETS
LA 2 i

2Dy, thboDIFERHZRL DI Y By
TLC®IEAL, d6hifeofEbordiczo
FEFv b A—F-TRET ZHEIL2NTRE LIS,
2ABRMAAEESRATAY, EEMNEL LY
TLCLETE-#0F Y &3 aidicFLro=
RS AR SN O TMICGHEIIMBCE T
L7ze MBCI32 A BIT~TEEMAEILL/20 Th 2H3
TR TERERBAC EBTEL, HRALILSY 25
AT L CHRIEEmMDFHY:, EOM sOBEREL LT
WD ) 47 b dbnFE oL SiIBRLTH
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EDOTLCHRZALI., TLCE~OEBOHRMEIZI0
nlic@EEL, &ﬂﬁmMchs~mw®ﬁ%r@ﬁ&
318 &1tz (Fig 413) .

f%, TLCRRIUEOHRIES X { 3 87HiLTL
CiROEELITE SREAEL TE AT —~EILZ s X
51ZTR U, #TiMBCO R 120 3~0.60ED
EH ANz, coize, BEONEZTL5 & 5l
FEHERHE & ABIIE W 2 BT L C HUICHEA LHIREDK)
ERE-1.

FEORNELE, MBCT5ng( -4 Ton
A —D5%)THH, BMOT. SngtctAM L7, &
¥100g , Bt lml, TLCR~ORMRI0 &T
7L, MHBRSE0.008ppm & /5 F2e EUNZEIK0, 2ppm
ORMPIE TG 114 % Tdh - 11, IRIMEIRASECH 6
NIHBIN Sy o= &5 LB Fig 414ITR LI,

EEERNTA Y T LOERMAERRBE L. #Ed
HERT S E OFHRROBHEEDE - 9 v 3 M ERIR
DE=—nnd 2 TRESRIE .90 BEVE, D
~D BMAD B FEE #Fig. 4.150R LT, £, ZTOH
ZES B Table 4. 3 LR LI,

F1, B LOFEP L Y HPLC #BAWT LD
e U ES B B Table 4. 3 IKWRL T, RKEEEHP
LCORERIFS—HEPRLI,

EEOREOSICE O CRERIRGEERE a2 0 R

mo& % . RIE
BT Afkiidd -1,

(1) Bk & CEREREED T L, CIRA~ OB I SR
PESTH, —HOT L CHRIL 9 S 25 1912305
[ ZELI,

(2) REOADZETIHAK VIS, —HOTL CRICHT
EREBR RN T2 8BNS 1,

(3} —HOTL CROHBTSH [ & PR TIZRAENR
AL, BEARCHK L TEAORSIFTELNC L
Mdh, 1 2Ey FFORBE LIS S L0ic
M e R e E LI,

3. E 9

BT o b A=~ LA F L YONL T
(BM) &2 DA - (VG TH M B C OFEFH S
2EHFE LI,

5 BMEMB C 2EEBR =+ 4 Gl L, FiEEE
IR L CBMEZMB Cleinksr LIz, S 0
o Fov s THeERE, KERME S Y D A THhRIL, K D
S5MBC%R2 vosraTiibL, Bk, #iEEEL,
HE 2Bl F 2P L, TO—ERZTLCHRIC
REL, B LTREL, BEREEEES b
A=% =THGELIZ,

B TERE 100 2HE S BM & LT 0.008
ppm ( MBC & L 70.008ppm » Tdh- 72, EXHIX0.2
ppmEENTEH 14 % ThoTo, RELEHEEE 7 o w

IIERBE AT TR, BHERLBROETH P57 — e i LTSRS IR T a—J 2R LT,
%)
loor Fluorescence Specira
Excitation Spectra {Excitation wavelength 285nm}
(Emission wavelength 3150m)
2-A8
=T (0. 5p9/10ml)
----- raman band
reagent

Z T blanks

k7]

o

]

g

[

g sr

)

&

g

S

=

[

2z

K|

O]

a4

ol
350 {nm) 300 315I 3;'0 ‘ 400 (‘nm)

Wave length

Fig. 1.12

Wave length

Excitation and fluorescence spectra of 2-AB and a reagent blank
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Relative fluorescence intensity

LML RS S R O PRI 9 B YT 75
{c}
-5l
4
3
5 3
a4
3
C.
2 h
1t
0 5 19 20 30 4 “(ng)
Weight of MBC
Fig. 4.13 Calibration curve of MBC
(%)
0
MBC
» 20ng
'E]
i
20 l| 1
] 1
) 1
T ]
H
i
) 1
t 1
10+ 1
! 1
[
i 1
HE
H [}
’f 1
0 n
L. 1 |
0 0.5 1.0
RI

Fig. 414 Chromatogram obtained from untreated cucumber
The peak of MBC { broken lines) is superimposed on the chromatogram.
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Day of last

application

Y

" - T 7 7 7 1 3 7 14
5 applications o * - - Pt 2% —3
3 applications - - ey A rai wal
1 application B ¥ ¥
Contral v

® Day of application ¥ Day of harvess

Fig. 415 Schedule of benomyl application and harvest for eucumber

Table 4.3 Comparison of the analytical results obtained by the different
methods in samples of {ield-treated cucumber,
A This method B: HPLC

Application [ Days after Residue in ppm
frequency the last
application Sample-1 Sample-2 Sample-3
A B A B A B
0 — <0,008 <0.008] <0.008 <0.008| <0.008 <0.008
5 1 0.285 0.263 0.285 (.285 (.362 {.320
0.187 0.158 0.088 0.088 0.201 .205
7 0.074 0.058 0.114 0.087 - 0.087
14 0.067 0.050 | <0.008 <0.008 0.009 0.017
3 1 0.251 0.245 0.246 0.242 0.209 0.355

0.188 0.163 0.068 0.083 0.361 0.239
0.136 0.113 0.036 0.038 0.032 0.029

14 0.056 0.048 1 <0.008 <0.008| <0.008 0.015
1 1 0.217 0.163 0.200 0.166 0.471 0.365
3 0.166 0.119 0.034 0.031 0.253 0.201
7 G.167 0.106 0.014 0.016 0.038 0.053

14 0.047 0.032 | <0.008 <0.008| <C0.008 <C0.008
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BEBES5E ¥ =

B, BrETCERINTOAIERESR L L4 14—
NRIERE LTRN TNV (BM) EFE Ty A~}
AFM{TM)BdHd., choOBBEIE{EHahT
VL ADS, AERMSEIIESR - (KA THEMBC
PHETASESEASNTVS, BMOSER - Ry
B TERRRTIEBMOIEEAFSTHMBC 242
THET 58, TMORIEERBZHP L Citk b4
L, TOBEABRRCZ b & RBEND 5EM 2
FELtz: e ATMIIMBC 280§ 2548 : TMO&
HTMREEEARSMBH B EPHNPLI, 6, ¢
DEEFED LM B C 2ETHRT A3 F OfBI15)
ONERBR R LB A BN,

PEED TMOERIHTE I TM 2BEEE 2 B W THR
ek hYMBCieZgaL, BEFEOMBC E&bhETE
MBC 25EMEANEEELIGHPLCRE DAZEL T
xfohd, TMOBETREEREHICL YERL LV
HIEEEE TR N SOBRERREZAETCELL, C
DI, I TMOER T & L C Nucleosil NH,
HYDEREOAF 22 HPLCIREIMBC &
2 MO N & RS UMFEOMRE 2T 0, TM,
MBC#L URERRE(QA-18LUCA-2)D
FNENOHPEBEHELL, C-< o 28REL, T
MaKEIB 280 L BRI RS R R I3I A VY
Y, BTEEBEIMBCTHhic EMHBLL, COC
Ehh, TMOBESEAHCREBILADTHETMEES
- B THAMBC 2HIENR & ¥ 2 RITETHE
WD EEZAR, BB, 4RTOENELMIZNg Ch
- 7Z. MB CIIBEMEIICE b | g BHARECH
12e

¥, BMBIOTMOBEAFELLTTLCEE
Fuw b A M) —2ERALCMBAWEEBERELIL,
OAEEHP L Cick A5k & flEEIcs TR
FRE—BERLI. BAEEREIMBC T5ngTh-12,

FoE BRER(EEUDY L))

725 21— M paraquat,1,1’-dimethyt-4, 4’ - bipyridylium
dichloride)ds ) Fr # 9 » b{diquat,1,}’-ethylene-2,2'-
dipyridylium dibromide) lSIEUVRIE CEER shTi 2%
HLER OFERRREEAITH 5., BHETIRE L L TRE
Bl REAOTHEORER L MIED IZEIN OB A
6ITEI. FANGHA 2N THIE~FE T4 5 & Ll
DR LR Siemd B sh 3 il EERIE L
e S 24, s cfElbhcEENE s
O Y IEE AR T A L L EEA LR
Td,

YEM R EH RESA O I 4 5 T 77

b ORI OBER AT E R R ST T i
T ER, Ch6OMEBERNIAEE: CIRMP Tt 42
IR D L 5 ABHICET s h 3, Oy, FHl
HBELTRE» O XN T AT 2RETE I DIC
AA BRI DT pSTT 4~ LALT H 0100

£RG T b ORI L 256 i REA RIY 515 IR L
EHA2y b LERT. UL, C OHEHEETERE
CEHES B I OB DA B I BIT A o A8y
v T 7 4 — ORI CIREROAE T HEET
HE, O, ERCE 7 o0 )EEHEh s
AEEF R DI LBRAVTATa - REABNEE
396nm ( ¢ =38,000 ) 1"V DWIL 2 < & FoLRiEoike
Sc It L, 380nmde 5420nmDBHE RN -2 5 1
WEEIC L hAIE T 5 58S — BT b TE I, R
i, 2999 MEIKERS TSR RNEE310nm ( ¢
=19,200 ) ") DIRLEVESER =2 P v RREL, BT
& b37Bnmit BRI 2422 =2 ko (£ =28, 000 >
BRTLEHREDL SIS, EESTInm 5400nmdD%
a2y b o 28IE L, BEEASTONmOEEE 2 #iE
LR 2 FEmsITabRTER,.

Ll, 53— bEItesr 7y WEETRIhL 7
V-5 O w BRI T o = v A R TI0S EE
EOELVRE LAEE T, BiaailemmitiaEcs
B R REd s EMSE, 20F JIL, 52—
bk Tiw s o DERIEIERERI L B AT
HoBBeZI8 <, MEESFARETHLIIHHEEL
DOEBOBEMED T =2 ) LD IIDIIEHS TR
{, AhicEEETCRARNGLTE T ABGREE L
Wi EDRENS S,

—7, GCizk a Ak g 2aifiic LT3
I—tBBOETL Ty FRKBELBEMESTSA
FEVST-100) g ol BUYIEE G C THITE T AT7HE 000
HEahTVEDY, WHEKIZ0.01~0.1ppm& 8 # »
s BT L RE AL VR TH -1,

DI, B TIENT g~ bIBL DT T o b
KEEP THhigmmOEAREAE2 2 £ 2HA
LTUVHHEBEMALEERkE s s by —
(HPLC) itk aBBEOHENINE PR LI,
E£18H BSEEBFIDOFTIST 54—
DREREOKRE

MR- LTSS Ty MEA T DA TK
BB T L TWVALSDIL HP L Clz X 25 8tk 4
FLEBIuT b I T —dp, ERAA LR -2
ow b 757 4 itk AHELSHBTS 208, BEiw



8 B OE B OB

W5 4 4 rOBRBIBABETH B LDIHET DL
A4 S BT RS TT S RDNTHRI L,

1. RRE#EIUFE

1 i3

Wil BAE, DABTAK#EF e L, Bikro®
nw b, KEEEF YT A, B PV AL R
Loy i TS VYA (EDTA ) @ RS
W o FebrabABLPA R~ B0 TS
7 4 — N

B4 % o ACH MR ¢ Bio-Rad 50w > §HMY

N el N R P R 23 Sl 4 il =0 | A e
v LRSS L T e b D ISEREA L, BRIEL,
EEABBHRAILI,

W a—-bBLCs 7, PEHES I 74 - - T
40yt (R) & h Bt SITEI%EL LD D
B,

1.2 #Pds L O

f Y-, #7247 s (RE20mm, £3300mm #F
#Bft), #5274 04—~(G5 ), B, F5 24
HHHE, v bk —2—, FARBITIS RO, I
H, wHHks o= %57 (Shimadzu-Dupont
Model 8305 L OFESHEL C - 3 A ), FRHYES (94 IR
fHes, BHUVD-2)

1.3 srbmipe

HPLCOEEESRMN . &7 4, Partisil 10 SCX
( 4mm.D. %250mm, AF L AXF— 0 ) ; BiE)
TR, MO AREY e =y MEERE ( pH3.5)85
I L7 s b AISHEREL, LI {EBRT
LI, #9274 08 —THBLY ( CDERIZ
HEOETFICE b g EE LSOO TS
TEACE Y WH, 3mSR B A, 50°C;
s, UVD%mmJWﬁ00w~0%AUFS
SEEALL, 50~1002 1 DERL—TF A5 b #—

B L THREALIZ,

B OVER 53— d o) FEHERZH 3 4
pow b5 7 ¢ — HBEICED LT 1 ~1000ppbd §
PR 2MB L, *O—EREHP L ClttEAL,
flohic e w73 adht ©— 2 i eED, BN
PUERE LT,

TR EREER OIS, FRoKEMAT:
4 -~ THIALL, 20200g (AL LTI00g) %2, &
HaytEoS&aEd L {BEETIEL, £025g %500 mi
DF A5 2acgth D, ISNGRETOm 2MAT#,
ﬁmﬁwm%MDﬂwr?yrwz— — BN T
B M Lo BB, 2N % K TH.500ml i

w5 §31H

TR, BRGHER2DCHEOKCHENG, B2 SRR
L& TH 5 R EBHEEE 2 O RLES 2B TR
BIMALL, 77 A2HBLFRE LOREE 3 NFKE
30mlB L oKI00mITHER L, HELEHE2ESHLY, 1]
D —h—TBL, KEMATHIOOmIE L, 10N
HKEBILF N Y o AEEEENTRILR, C OERICH
WKWDTS%EDTAEK%W%Mifﬁﬁﬁﬂﬁﬂ

ML, il eRunckBs ekt L, 2O0HE,
ED T ADEMEARSEYOEG RBEN LD, &
BOGEIHETH 5B,

WHE, TORBLTHIBA A - ZHEIEL T A
R IEI0mL ) 1P A U, B L0m),/ 5 THF a€ T8
50— b RWEsEoE, EEKI00mI, 2 NIERER
50mi, AEKI00m], 2.5%E LY e = o A50mldskTr
FEFAIOmI Z#IFRE T 3%, Tho OFEMM AT,
o, BIfE(L7 v E=dA—TFE b= b Y VBEZH
H3ml/HTHT a4, Boi0mle s 275 A0
DTHEEL LI, ZO—ER B4 P02 STY,
HPLCREALTHGNE o2 &5 adr i85 0
— hDEEIH LT,

2. HWRBIUEE

2.1 EDTA®OEmMA

MR & A B A RE T INER B ORI
ZROTBEPEL, AP -H R I b7 T T
—DEFHBEBIC A EMH LD, EDTAZN
if%ﬂ@i&@%%?&ﬂﬂ?%ﬁwﬁ&qnnbm
L, EDTAOEMEND {25 LLBOiEEST
m,nvn—bwﬂﬂﬁmﬂ?btnw,EDTAwﬁ
MG THEAE L7 ( Table 5.1 ) . S HHREDEE
LT - FOEIREL,S, 1B Hh2.5g®D
EDTABEMLY. &, AHGEROLEIL, TLE
BoERpp oD, EDTAOEMLAEL W EBh

Table 5.1 Effect of EDTA amount on the
recovery of paraguat from soil
samples.

Soil Paraquat EDTA Recovery of

{g) added(# g) ;| added(g) paraquat(%a)

25 25 ] G81.4

25 25 1.25 86.6

25 25 2.5 79.9

25 25 5 65.6

Z5 25 10 65.5

Soil [ voleanic ash soil, clay loam
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Percent Recovered
[4¢]
Q)
I

0 50 100

Column Eifluent { mi)

Fig. 5.1 Elutionprofile of paraquat from a gravity-
flow cleanup column of cation ion-exchange
resin.

Column : Bio-Rad Ag 50w X 8(H%type)lOml,
20mml, D . glass column.

Mobile phase : solid line,sat, NH, CHCH, CN
(8575, v/v): broken line,sat.NH,Cl

ARSER e BB R DT I Y BT 79

N5,

2.2 BAF KB HI L0 b5 T 0 DR
HER NN TELBA A LZERIS Ao &3
7 4 — OBRYERI T ENE S 1I0mI DS, RIRET
LE =Y AEBEICL 505 3 — O E90ml BB S
L, BB OENE{, LA 2 - 186
NTHGEEREDIERT 2407 (Table 5.1 ), 2O
b, 4FERHIT A EDAT I — OIS TE
APl T sty ey A, BELEE7
ToYaBXU¥INeOEFHRE T b LY rdbE
3a% s - EOREGEEICOVT/CT a— FOERR
WRBA LI, 2O, M7 v 5 =v 4858k
FE b= by ISHERES L, TOLEAK RN
BHL & B ipn ik (80ml ) TLO0% /%5 0 — k BN
T (Fig, 6.1 ), /i¥, @roe=p a7 %
= o AHREE & ORTE YA TS Z8Anm D g O Y 2 R
T Ao I 2Rz,

2.3 Wididks o= by T 0 - DEERT
BHOMEM 2T T 93 o — | ORISR & B
Bz L5 R 2 Table 5 240K L1, #1502 — DA
TR E UTIBERE 7 € = 0 AERMEELEP O &
TIRETH-th, ¥Fo7Ph5 L0HEMPAF LR
RF =T BIDCEREEEIITE L L e ER
TH7 v e AEHE (pH3.5) 2R L E LT
W7 =0 AEEOATIHRBLSEmZE R EL

Table 5.2 Selection of the mobile phase in high performance liquid chroma- tography.

Mobile phase Column Flow rate Retention Capacity®
length {( mm ) (ml/min) time { min ) factor
M Sodium phosphate 100 2.5 6.7 16.7
M Ammenium perchlorate 100 2.5 1.1 2.6
M Ammoenium phosphate 100 2.5 4.8 12.0
M Ammonium phosphate 250 2.2 i9.1 26.5
2M Ammonium phosphate 250 2.2 16.3 20.2
M Ammonium phosphate-- 250 2.2 6.3 6.3
acetonitrile { 85415 )
M Ammonium phosphate- 250 2.2 8.1 6.8
methanol ( 85+15)
2M Ammonium phosphate 250 2.2 5.0 4.6
“+acetonitrile

a) 7 All buffer solution were adjusted to pH3.5.

b} : The retention time and the capacity factor of par-

aquat were determined on Partisil 10 SCX column { 4mm 1.D.) with different mobile phases.
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BMEOSFICRD TR, 247 —AERIRT
F= b0 LBENLCIREO 02 b S a2 ELL,
¥ — & DR ERGE L £ b 2 MERET L= AR
L ( pH 3.5 ) 8588, 7+ b= b Y ISEORS
BTH-T,

HERkr o7 b7 4 -OREBE LTKES
F VeI e L2 U VARIESS (254am ) 20Tz, »¥7 2
— b ORIBR T OEXIEINIL256nmic & B 72 iei5 i
EDRHOTE & A - Tz, BMREHIRIE/ S o~ b s
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BHIRA A E100 g, HERBS0m], HP L C~OEA
1it100 # 103 0.5ppbTH - 120

2.4 Eig{tatorss

R b BILBDS 7y b ORIESHTOL DO
DA 21T 5 R PFig. 8.2 KRLIL, Y9 T
b DK T O KB RE310nmiz & b, BEE
AN T l$Ss Uy PO 2 FHNF D~ b

B B AW B E

#3195

DENEHELTE 2o,

2.5  ERINENELER

Table 5. 3%k Table 5.4 By rdEeRL
HEMENEAE &R 258 L1, fEO8&120.1~0.5
pom DI TR0~ 103.8% & BAF LBURE & #12, &
O IR » TEEEFZLRA D, kUKL
B CEIR B R{Edr - 72950 .4~ 2ppm@ B IN TT0.3
~100. 1ppmD ALY & %G1,

2.6 i b oliig %

TIEROAT T OSSR LT, i
~bgpHRHZATIATIRERY, MRADOF €=U
LIEHERS0mlIZ A, 300BIEE S, 2OLRE
AWEHSZR7 4 0 F —THEHBL, FO—ENEHPLC
THIE LIz, WEmHEOBEE LBk v 220 A,
W7 =0 LB FREEET e LDELD
B 2 BV, MHSERELY o ® =0 258
B3 BRIFTH 10, EINEMLSEEARBENS ¢ OHE IR

Table 5.3 Recovery of paraquat obtained from fortified crop samples ( 100 grams )

Crop Paraguat added Recovery
{ ppm ) (%)
Carrot 0.1 99.0
0.5 93.4
Raddish 0.2 103.8
0.5 100.2
Potato 0.2 80.0
0.5 08.8
Sweet potato 0.5 95.2

Table 5.4 Recovery of paraquat cbtained from fortified soil samples.

Soil Sample size Paraquat added Recovery
(g (ppm ) (%)
Diluvial soil, sandy loam 50 1 84.0
Volcanic ash soil, clay loam 50 1 70.3
25 1 81.0
Volcanic ash soil, clay 25 0.4 1.8
25 2 91.5
Alluvial soil, clay loam 25 0.4 100.1
25 2 84.8




81

199148 B SHEAH A T R TR O IR i ¥ A TRNE
Table 5.5 Examination in a rapid exiraction procedure from soil samples.
Solvent Paraguat added Paraquat found Recovery

(ppm ) {ppm) (%)

sat, NH,CI 6 3.92 65.4
sat. (NH,):80. 6 - -

sat, NH,CIO, 6 1.10 18.3

sat, NH,CI-+-FACN( 41 ) 6 3.97 66..1

sat, NH,CI+MeQH ( 41 ) 6 1.23 20.4

Soil ; 5g. Volume of each extraction solution : 50ml. Exiraction time by shaking : 30min.

ACN | acetonitrile, MeOH : methanol.

Table 5.6 Extraction efficiency of paraquat from
a soil sample by the rapid exiraction procedure.

Sample weight( g ) Recovery ( % 3

89.3
78.9
67.9
67.7
67.7

Q1o W DT ke

Fortification level of paraquat . lppm. Solvent .
sat, NH, C1+ACN( 4-+-1 ), 50mi

65.4% Td -7 ( Table 5.5 ),
figfHEOoMESEoEEO D IRl 7 v %
2O ABEIE T R PO ABLTFAE, AL BREL
PO DA R I Uiz, 72 F= kUL RERIRY
57 ¢ THRNESETUE SN, fEL7 =7
AW ET £ R Y AORANE L REHEILONT
L, 20%7 2 b= PO DR EEMBRFTH T,
Mk, BROEEE - FEEE2RE LIBGItEL 3
TS AT s La—TRELL,

x5z, THOREAMBPEOEFICOVTRE LI,
ASEOGEDI 1 ~ 2 g D ROGIRSEREMHHETL80~
0% DEINHE L3 ( Table 5.6 ),

2.6 #EX

FER D¢ 7 o — + ORBAFRIIER 2R TEH
Hl,, 4 AEKR2oe oI —~THBL, HioF
FoEF Ik hETCLERA RS P ARAET
AHEB- RO TH - . TOF OB HERI0.05
ppmiEETHD, LW FF BF P2 ALLS

— : not detected.

HEEIZAS - 1 ORITRBICLZ26DTHY, LOE
TEHIZER M OBFIL L VB a o ic DR RGBT
AREETH-TI.

HEBick o G0 HEL L TR aw b 37 4 —
MEFEINT, CHLOFEINAS - FBLTFUS T
v FRELEGEHEIC UTRKEF ATERTT 20, £
RIS - P BLTP STy P ETNE
72,2 —bipyridyl3 k £¥4,4’—bipyridyl ¢ LCFTD—
GC CHIE T aHEMES xh. 2h b D001
ppmOFEHRA &5 LB IZWE Sdvicdd, /5 a3~ b
BLEU Y 7y b 2HEELEOILSHICE A 3 BIENNLE
Th-t1la

LDE, 33— BLUC Y Uy FSRERP TH
WU VIR 222 &6 UVD—HPLC H o h b @
ISP HEEMET 2 BT s, ALSORKRE
R 51 LS & RV B Rl 4
BLEBTEL D, BETEENONERE 2R
W HIEE T & B IRIHEEMRIA C & 2 oo IicillE & OE
BRI R S L o,
NRTIA—rBLTFC2 7y MdKEEEME VY, B
CHE{BFINTHWA EHHY, RIZTTidmmlix
NIV DM EERE RV, S6iT, MK
ot o — FERART AT R A FRBEA
R - L OTHEREIZY - -, HESLEBEORS
E7 e b= b Y ATRIRDOEEREL T % s v AEECE
EDYRIGCRESARE (HHtl g, 52—+
BRINE | ppm, [ANIEED.3% ) #4823 &M TEI, §E
FoptisTiIng, B, Bl o e SRSE
{BHM e b, TSI ESE OEB T2 Table 5.4 1T
AU 51004~ 2 ppm®D TR SN T70.3~100. 1% TCdh -
2o —7, MSHMEEIZISMOMMEEORIEIRT
TADTHDTCHETH 12, Livl, MBS
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Fig. 5 2 Chromatogram of a standard mixture of
paraguat and diquat,
Column ! Partisil 10 SCX. 4mml. D. % 25cm
Mobile phase : 2M ammonium phosphate buffer(pH
3.5).” acetonitorile ( 85--15, v./v} ; Flow rate, 3ml
~min; Temperature, 50°C, Detector . UVD, 254nm,
0.02AUFS.
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ol SRS ERE 7 € = ¥ L2 NGE ORI BR LI
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A AT — OO B3I S OBRER T A
AE AW EBLRA, ¥, Bitr =28k
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BET A ERBNEMABZCLTAST - PELTSY
U FOFEFEEEUCNS LT 2EIRNS -, T
B THEOBIEAE T Liztopicy o= b &9 2 p3dH
ahicesEibNd, 36, AFUERIu<w I3
T4~ Th-TEREs 0~ &3 7 4 — DR
T EEbRS,

AR OEBERSLFF Ao 57 1 — L
Fror SEREOZ 252 7 ied £, EEK10~1004%
fill Lz, S 6i0, REEEFAFa—bBLTSZ T2 b
OB AT A A HIRERORE LTV 58K
OFEGESFHEHET & 5 OTH 2 OFEBOEH RIS
HET 30 e TEREBALD.

3. B &9

NFaA—-bBLFUL Ty FOLEEHSNERIEE
HeHh, BRIChRET AHEDHOHELZIEL,
3 BICTGBHOEEESE N, cOkY), LHEHEOR
WATE PR A R hicB A A VR o v T 5T
§—i2X & HPLC 2V 3 ROV THRE L. it
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MEHansz O EELNS,

IO ME 0. ing, BHIRSZIEYERH30. 0005
ppm, TS0, 002ppm Tdh -7z, ENLEIXEEHRH0.1
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MIEETH A0 HENTE S D TRGHL s 3
cELZ R TV,

LdL, Zho@EgREROLEEIS 2 05HED
HERS - T O b EO ST TORLIRE T st
Profil tMballE#EALNSE,

FH AT CHi<1z/ 45 0 — P OB E 2 A0
THEOREY, BFREAR S R LA Lo
Tt 50— DIRAERORIA 21T 1,

1. EBEESIUHFE

Ik OHRE AR ( AES00mE, HEY T
AWK D v o FfEE 100W R EKERETEE ) B 4o
ZOMEELEZEL,

NRld g, ¥P22A4 %, ¥4, 2850
DFEE L BIFA L.

B ISR L4 o2 BRIV, D 3 Bk
50— b { FEYRASHR24% ) 2102 % H300mt %
BAGL, B YRciSeE LR, HEefiafd
Wiz (IR 8T BT - 12,

AR L EAEND 0 - P RERA LIRSS
NG — FORTHOREEE L, 56T, Lk
BDrZ a3 - DR THELI,

SiRAE P LEOFRICE -1,

2 BREXUZE

2.1 UTIRER O

G L GRS LS L B BRI LT B it

SR e B RS TR O IR T B R 83

LEE iz a- FEEHLTOANEES S EE
iAo R OER TR 2T - 1o, T D8
$m Table 5.7 1R LIz GERDIE SHTHETIZHHE
0 05ppm T & — o oI BILIBR LI T & 3F L T
tohi, AL TIE0. 5ppb @ RUGETH AT ILERE
FHHBRET & sh Tt REOHEBI 2T T
AR TH -1, L L, FRE Y3 o~ FO8R
FIELI T ChH - 1 DWW 6 BT 0,

251z, ABICHEE LTV 5 M R A LBy
EEALNATINE 22 TRAS o — il 2T
lEsilr 4 &g gy v 4 TTHHaRC &2 T,
MFZEYOME THEEED T3~ b A (R
Litd =iz & BELBOILD, 2h oD 2FpiziEhA
GRS — b RENT AENSHLEEL NS,
L, ZOBRGEEEHSTHRKTE 1,

2.2 BZENILIZAL 1L O

ATRD N A 2 g D bHEFEOAS 3~ FOIETHED
Sdt. CADFIRMITLTOIzkc: 52 L 3E A
Shd, COEREFMETSIHEREMNNCE b LHGD
RGO FEEEFEDRHOARS I~ MO0 TS
Uiz, Table 5812959 — 286 U 12K & BEHAGX
DFFENDS 0 — FOEEMERRLL,

CORRETEIRBIIER DNV A4 v g L (B
L LEBIERIT & 2 SN OT ABIC ST TT LI,
LD EPEF7a— MIBHMATHE L, 2 20D
N ETEELTNBECEHMAL I, s, TEHTEE
THERED AT 2 — FOIEHED 5 h 5 DIENET<
Za—-hERWNIIBEBRPNE, O, XD
85 a0 - ORI S ML 8B % Table 5.9
WAL, KOSz E/05 0~ FBSHEZ LT
Bo CHURAITET RS 2 — r @A LD Tho10,
IAREEOBREBESE <, A8 31T
BoloDIEHRIEE b eRizih LB Bbng,
SRR RS E R E O IR E TS 1 %, 4
WEEIE0.8% T& 0 1313W CHlrtic s - 1,

g1, ki b5 0 - L RNT AL LTAE
BTHEMAINCO AT LMot 2T o1,
FiE O HHl Y { —% L7 ( Table 5.9 ),

Table 5.7 Paraguat content in some crops

purchased from a vegetable store.

Sample Result ( ppm }
Potato 0.0258
Sweet potato G.0278
Rasish <0.0005
Carrot <0.0005
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Table 5.8 Paraguat content in polato samples
cultivated by the author.

Sample Result { ppm )
Paraguat Control
applied

Potato ( whole ) 0.013 0.007
Potato  peel ) 0.007 0,003
Potato ( flesh ) 0.026 0.016

RIS

2.8 52— bOLEAOERELE BT

RET-FENFLILCEDHAEBRTHAIFOL
R ICERER L TAHE LI BB O~ 1embiF
0. 64ppm, 1~10cmTl.6ppm®@+¥F 2 —  OERHHE
Auvirahic, sk, BFT1.2m (BEOHLEOE
T4 ) €0.49ppm, HFEF2.0m ( FEBEOLN) T
385 T — PR RGNS/ T, /53— R
BB MFANTBBLSVWEELSATHRY, &
BOREME S, £OHEdTs LC{EFElE E#EHdT 2 C
itk B85 a— FOLIER T 6 OBEN EFkick
TEREB X RERIL L 30N EALLONS,

Table 5.9 Paraquat content in soil samples of the potato field.

Soil sample

Extraction method ( ppm )

Before the application
( April 2§, 19783

Immediately after the application
( April 21, 1978)

Planting time
( April 23, 1978

Harvest time
( July 16, 19787

Control soil sample

Official method Simple method
0.778 0.832
4.562 4.118
1.378 1.567
1.344 1.377
0.889 0.798

Soil samples : volcanic ash soil, clayey loam.

X6, EEDT - PEFRICOVTHAELL,
SHFIOLLER0g ARIBmmOF 3 2D 5 AILHED,
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R SET, WEKIOOmIZEA LTHEED 5 0 -
FEHIL SRS o — ORI R LI,
KU KB L 4760ppm, SRRV L 4410ppm, FREYHN
4. 14500ppmTH - 12, B EBOMESDE EHIHIE
LTELS RSO TIROB HER L5 2 -
FERE WAL, U9 0 - FOWEREOHTTLNE S o
— oA uSARELTTZ2eg A 10aThh, HHLIT
Zo— bR TEROcmitBER sz LEETAE1EH
O E DO . T2ppm &85 (121 L, LEDEEL] &
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TERTEIC &b, L, EFCE 52—+
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MU TEI8E EPEBUITESI S a - izt 3
L BN AV OETIRE I DN THIE Lyt ™ -170),
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Hiek BB ELONBZIIDNT 0 - PREMB LT
G T - R BB Lt R R R B TS EE K
T (100w ) DFE&MBE LAz, MMM A ¢ 27085 11,
L TE0% QRS EHFEMU I LB TIZ 330 Th -
Flo Lebr L, BEELIZ:EHETIES0005 055 TH80%H3 R
LTV, B, /33— COIMRE R zATAL
ppmTH-12 (Fig. 5.3 ), 2D &dmb85 a2 b id
TR EMEET S L L BIRBES ST ST a— b
D HEFL GEREL, KR bR hatDeEA
5, LY, BEROLBONST 3~ @Kz EO
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Fig. 5.3 Photodegradation of paraquat in dry soil RS FADEHE SIS L TOART v E=D A
(M), wet soil(M)}, contained 80% water in weight, M (pHB.5) BV AC & & Lz, & 610, BT
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B 5 TE0~T0 COREE Iz HE L, CPMC 2N
KAMLTOCP & Lic, Mk eERIETRAL,
DAB(14+4)3~4miPMATpHE 3 ~4 CHBEHL,
K E20ml 2 A THMET TERGEE Y 2Z CHEAL,
WHI 2T w0, INKE LS 9 v 2BEH10m] 2 ANTZER
BHVTHEL L, COfNEERE - FicBL, B
B(1-+9)CpH%3~ 4 HEEL, 30mlgoDTF L
T-FATI AR LI, = —7 AR 2, AT
RO A TR L0 I NUKE L ) T a2 2 s — iR
Wo2mleMATHE T CEHEERLAB L FAZ—F
A L, W LR (14 9) THR LS
Lml, FEEER 1 mlZMATRA Y, 07 LT
#®, REREL2IMIOX 27522 BL, 7€ T
miUCER L LIz,
FoEIFTREMLIIER 7V F 2T, 20emX
20cm, B3 ] mmO#HE R TIERL, BRaLIDE
HemlBF -~y PTG, HEEOTFH» 03
crDCHHRZEG Lz, 1 AOHEC &3 OTLC
WeROTEH6mIZRA LI, FTErr—odon
S F -5 5441 ) BEEEES: LT
10miBHEL, SHOTLCHDOC PMCIZENT 58D
( REDRI=0.25) #1EH, T, 7 b 3ml, Ko
T, T brr—KC4+1 ) 6mlTHH L, SBHIAE L m]
EMATIOMUCEREL, COEOENTEREF £ %
HEC UTHE L,

Table 6.1
(100 g each ) without TLC cleanup,

T TR SR T R DO PR I I 2 TFSE

87

2. BRBEIUEE

2.1 GHEOEEH

OCPD7+t b inH (10~202gml) } ml%10mt
DARZI 2D, SEEH Imlsk FHEGEEELm]
BPMATRIS ST, 0387 £ k2 T10micE
BETH, TDOHE, 1807H F C510nmichiit) RGN %
BE Licdt, BRI B Th -1,

2.2 WERAROS

CPMCHEBIFLCOROLEREERKET LIS
TLCZHERLENTAFLIECAEHABEI00g YD
CPMCHIIT2NTNI2.8ug, T.40giiUT 24
it 21070, MRNRAFORBEH ORI 2~ 7 ki
CPMC LHBIL TV, 2Oz, B ek
D7V FERTLCHLETHZC EHBLIL
(Table 6.1 },

23 7a4:+TLC
OCPOUF/Hwe 7y o yEEEEI7 s VR HR
HTHREBE2E L, BRI cRkERELS, TLC
TR [ {iOHRASERTRAD L i, 7o FICHT
CERTIKESFETER L-BEOTRGRHR LI, B
B 7 b~ AR -2 F R —F
(54+441) 2Hni, 2O 20C PlEDOEHEE
Rf=0.25Tdh-1, BHE, CPMCHEEHBROERE
AR DVWTRELLBELZTLCTRMLIZEL
ARI=04DU B ICHFEOBELTHELL. COBES
LTI 2t 2 b B BIE L & £ B DREORE
AW IE520~530nmicd b, O C P OFEAmdiOm R
Ri1Z510nmicd~1z (Fig, 6.2 ), Fais+TLCHh
SEFERME Y A & & OMAIREILFEE0% T - 12
(Table 6.2 ),

Recovery of CPMC obtained from blank and fortified samples

Sample CPMC added CPMC found Recovery
Crg) Ceg) (%)
Polished rice 0 6.2 -
0 8.6 -
10.2 16.5 162
10.2 17.2 169
Unpolished rice 0 12.8 -
10.2 26.2 257
10.2 28.7 281




)
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2.4 FRINE A

CPMCEMGEREN:AIHAAKLZ2BNTCPMCO
FEINEY SR B 1T /5~ 17 ( Table 6.3) , &E100¢ 1210
~20 ppC PMC 2ZINL 1S OREANEHEII80% LL
EThH1,

Table 6.2 Recovery of the colour from

TLC plates.
OCP expected OCP found Recovery
(zg) (gl (%)
9.1 8.5 86.8
g.1 8.9 1.2
9.1 8.5 86.8
9.1 8.3 84.6
18.2 17.2 91.2
18.2 18.1 96.2

- S

Absorbance

B & 317

0.300

0.200

0.100¢ w
)
@

:
500 550 600

A
460 480
Wave length ( ma }
Visible absorption spectra of colours.
(1):
(2):

Fig. 6.1
18.22g of ‘e—chlorophencl.

cleaned up the colour of {1} by TLC.
Ri=0.25.

interfering colours separated by TLC.
Ri==0_40.

{3

Table 6.3 Recovery of CPMC obtained from fortified samples with

a TLC cleanup procedure.

Sample CPMC added CPMC found Recovery
(nrg) (ug? (%)
Polished rice 0 1.2 -
10.2 10.3 101
1.2 9.0 a8
10,2 8.6 84
20.4 17.3 85
20.4 18.3 90
Unpolished rice 0 1.1 -
10.2 10.5 103
10.2 g.4 92
10.2 8.7 85

Sample weight : 100 g

2.5 CPMCE2{EHE LI KON

CPMCOBTHEROEK LM LI, CEMCid7
FFTLCERAWIERGEMmLEsA L1208, TLC
VALV ECPMCO. 2ppmlT B Y4 2k a1
fz (Table 6.4 ),

26 # ¥

DTSN TN RIS R U e e R

WEETCH LD — A 4 REBHEOKRH B L O
WA HTICIL CIEM S ATLVR2E-30 T8 181) sy
el Lo 7 SEREOTENE L AER RO ER D
WEEEETACENTETHE, DTS he Ty vy
ML LTHOBES 7 NMEURHEET e LT p—
ZRRNRUE ST D a0 A7 F oFE L — MR
LLTHlRENTED, ABOEBRTFMAETH L ¢



199148 B

SRR e IR BT DB 1 B 4 A e 89

Table 6.4 Analytical results of rice samples sprayed with a CPMC formulation.

Rice sample

Analytical result of CPMC { ppm }
{1} (2)

Unpolished rice grown in Ishikawa

Polished rice grown in Saitama

0.194 0.014

0.223 0.013

(1} : without TLC cleanup.

L SR LI,

DTSR T RIS T 2 s — b S L
TWADTT = / — LSO DR TR 0,
RifpEA iz 7 v B YUY - T 2 s - {EBY %
ERT 2OENE(HETARD IR DHWERHR B
Ehidhoto, WEGHOMEDAREE LT, AOACHE™)
Tidcarbaryl DR SHF TR BER L T34, ©
OITEIREHORES T Tk (A L - T
EBHROBRENI I TH-R, FANBIZCPMC EN
KGR THL B0 C P 2KEHETIC Y - THEEL,
A ma Tl L, BIE, MlEFIZL L
TLAY, REHED7 =/ —{L&Wick 2 ENS
b, TWHADC PMOSHIIZEEAE { 251385 <
IsB ik REELISY),

DIy, BHERSFIH o 7)) o VREIETHRLE
FUBEEZTLCTHET AL & 2 A, ZOFJ/E
HFR7AHVHUTHREZEL, B CHEEE LT AR
WTLCOWNFIZ 7 L YL TABENRS T, T
LCiE: LT, FENERTHEROMEMRMTE
B ETFAIFERTLCREN:, TOBE, CP
M C DHETRIR o kAl i Se e il 3R B % R 9 i
Bmepdo oLz, 7 FTLCTRCEMC
OHMFEOBFEIIRI=0.25, HEWHIIRI=0.0ThH-12,
ASLIuT hHTT 4 —~TROOELTRL TS %
DT AL ERBAARETH -T2, TLCTUHERELA
REHIML, FRLTHE TR e TaL, B, C
OFEEROCPMCOBIITGRA LI, FiFY 7
J ik REica R, Yav by5 74— 2BA
LiEaE O EWESERL I, 74T+ TL
CletyZhoDIFENTEERETHC &M TR, I
#, CPMCOZY 6 OHEIREIZ0. lppm B INTT0% T
Batls

TR, KEZCPMCOEZATH2II0HEE
RF TEFRER T S h —A 2 A b RBRFIZEN TS
ZEMNTEL, RHBFEAEL0g 2B 728580.03

(2} with TLC cleanup,

pemEl FTHh -1,

3. B #5

CPMCOERMHELEE LTCPMC 2GR L T
EUHO0CP KBS L s LEE, 2~= 1
ONE ST AT oL~ N ERBERT
a7 ia#HEE7 A7 ERTLCCHIR L TEEH
OB EGRETARERRTELIL, 27 s 7Y
OEBIEE Y OCPAGELS 7 VT RRIIAREREN
Tid7 v T+ TL CLTRI=0.25, 510nmiciEAEILH
Bt —H, LEDFCHRT ZHEDHEhROBR
it Ri=0, 40 TECAR 3520~ 530nmic & - 72, HrifR
F20.03ppm, EULEE0. 1~ 0. 2ppmERNTRIA109 T
Hots

F2E NI FPRERADORNL
ERICEDFHEDORZE)

SHCFEEE IR I E T S IS8 E ¢, B—OER
TERE (AR T GG IEREEE PRET LI HLE
kBRI 6RO GCRE-T S, L
L, {EHCC & 2 3B RSP B0IRS I SR -
TIRWVESHH B, © DI, SHHEET L HEED
Ho TUBAEHEIEE S A S e T HE L1,

1. EBHHBLUFE

1.1 & b1 3

R—~FH, Doy, BT, &2
-, TS AR PR LI,

WORWEREF b U DA, 1 —37 b - HEEREE

Carbaryt @885, | carbaryl THEBRHKF 72 b b
OB LESR A, mp. 139-140C,

UHENTLCH D X2 HF 454, 20cm X20em,
It %0.5mm

1.2 BABLCER

SEARRLTE | HR254nm

WEEIENES | B 2 0 3 BSEREEIET I



80 BB Ot & O o#®F

13 e

AEH0 g (SEOHEM 2T ) I B L7 BHE % b ot
Loyoors L S0mlENA, FESFAF-TLON
R TTHREERIE Uiz, AL 2B L, HEE L O
e soo 2 L THILL, COMBRES A G 2]
BhELL, MiBLrsrs o0 AN EEDET
EAIRES b Y A CHER L, A0CEF CRIERIRL
BELCEM s, 75 2aROE Y E~F9 10
mieiED LTMNYOER SHcB L, CONEReF
b= b ) A0mlMA T E L L, CDBFE
ASWZRMHEL, 7 b= bV EREHET, 40
CLUFCHET TN 2mE THHL I, MHEETLC
B HRIclR L, sy~ B P (3 0 2 0
W BIRHL & U C12emBBI8 Lo, Carbary] DfLE
(Rf=0.4 ) O3 L2 254nmDENE 20U L TiT
by, A& — AT Lo E20miciE B & Ui,

O 4mlT 2% 2 RKORETICMRL, —FFOREE
ik s % 7= 1mi% ( A, fBficidcarbaryl # % 7
~BEEC L ngsml) BIACB ), oriEERE,
FERYEE 265nm, W EEI3InmTHA ¥ L - B E L
Tearbaryl 1 25/ ml» & / — LR RREEET100L L
TH & OHAFOMNEIMIE 2 HE L, ootk - TR
@ carbaryl Ol 2TE 12,

Carbaryl{ppm)=5{A)” { (B)—(A)] - W
o, ceTid CA) BRESS (A OUEEIE »,
( B ) et ( B ) ol %, Wik
FRRLIDEHEER (g ) 2EbLL TS,

2. BRBIUER

Carbaryl DEt#8 % Fig, 6.2 1Ls37, Carbaryl®@ 0
~1 eg/mDOWEETEHSEI UGN &8 ( COHG
BEE) 10g 20T FEE ekt e ATLCILE
B R AL e b b AR 22,
WNARIE H380. 3% CHBE LI,

C O, Bondio &Il - TS ER 2 E L
& CARLEROHMCIRENREE—E T b, Kt
g carbaryl® 0 ~ | gD FIHTHBSN oM, &
Dy, R HEROMIERTE 1,

HENT [ ppm D carbaryl 2FEM L TR E 2R B &
T A96 8% DRUT s i 23,

Carbaryl # # / —W{EHOUV RS + i AT
413 280nmicd b, & OA270nm#s & T 290nm AR
s a3 o Carbaryl QRN & L CTi3280nmbh3ill T
& BH, HHE LIzYEEHUERET Th - 1ol C OBE
(it I 265nm@OBIE R R L1z,

Carbaryl 2 INKNMRS A E 1 -3 2 b — A BERTH
H3, WEED L ~F 7 h— DA E S L TEM TR

315

100+ ©
8
E @
]
8
2
B
= 50
@
=
3
=
2
&
L5
oz

1} 1 |
0 0.5 “1.0

Carbaryl ( #g./m!)
Fig. 6.2 Calibration curve of carbaryl,
Excitation wavelength : 265nm,
Emission wavelength [ 333nm
() : Standard calibration curve.
(& : Calibation curve compensated
for the quenting factor.

U2 1£297Tnmic & 5 Hf carbaryl £ [A U & eI L TS
carbaryl & b & 8{FREEMSI LI,

W ELTHFE S, 5 TR EDMR AR b A2
DR B AL E OBMEE R 2 BIRT A EHT
5, KRS 7O A T b RS TECGE &
b, FUHEHENMLOTNTLLOH 2 Bowm
B h, RIASI) - ORI & HiE LT b carbaryl
0.1-1.0ag/ mi& I JZE CRIERTH Y, DT
BRIz, I, HIBHEL LTI nsyATLCE
Hwa o stk » T carbaryl L RBRECHE L —F 7 »
W BRERMMT L LM TEN,

3. B #

Carbaryt QIR ST ik & ORI SIGAIL,
ik & A L C10B R ASI b= s, S Mlihb i
im0 carbaryl S8 E L T0.05 g, mECh -1,
FENC 1ppm 12D carbaryl 28RINL 1S OEIN#HEIZ
96.8% Ch-1z, T L Cizk 248 2T - 12p8, BHAED
MARSSERE s o clEzE R FHELL,
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B3E h-nNAA PREBRAOE/ D
RO7EFAFEEDHTRSA
ThEITST7 4—EXDFHED
?ﬁﬁ%:}l,lsﬂ-las)

BEGC L AREERCH T A HSOMOBEE AT
=¥ A 4 bR TR D AR AT RIS
TR & AR O BB DT OB RS & 2 -
2o Lirl, ppbd— 4 —OBEORIR 25 1IHIC
AR CRBESsA D, GCOEAEHRA LI,

H—ota A RBEPEEGCTMETALE, Th
6 OIS HOMBEELMSEIHE L b, WEOEI, £

HHISYHE S 5 A OEEEIC & 0 B ls o 1RE R RAR L 12139190 ),

EOtEh, b2 A4 b RS MEEER L (, L
b ERIED LRI L T G C TME§ 5 HEEM R
& gnf:lﬂl -Hn;)a

FEREE THEE L 2 5 RIS N R o SR
DRGE, RIRECHESREE, RIS OZEEtE, K
IGRIERRY IR O RIS SORLOMLIE, JiED
iR, MBOATOHSH L BEFI LB TED,
AL ISR D A IEN i ¢, RSSO B R T
SIS ED S KT 2 7 o o BEERIEI D4 Tearbaryl
MBI~ OBHE 2 TRET L1,

1. REMHEEIUFE

Ll B

H—mFp . Doy, NXo€-, FEbo,

A5 - FRR R T R IR

KEEF PV A, kTR T s, b AR, i
)T L, Hiff, siFrLrrsyya—-n, 1 -3 T -
Ao SRR

BEKE 7 2 o o BFEE 1 H950°CICIME L 7o~ 4 2200
mlicEKE 7 7 o o i 8100 g B> L, 7 —~FH
200~250mIZMATE S BMULE, HHLT 5ClfE
L, WKES 2 oo BEROSS s, HlUe
e o274 7 —TCHRL, BEFYr—% -
Tt e, B LRI T vy — 2 Ut F L
e
FERSEEE
WL,
BEF : EWIE7 2= 210 g £85%IEEEI5 ¢ £ KIT
EhLTIHE LI,

EbA B e ) v L 20me % 4 NEREZ0OmIrEh L1
CHERB LT )19,

ORI 0% A bR EF TS =T AT
vFAOEL - bAr S — R CABARL )
2020 7Y SAPRBO~I00Ayira ) %

4 SBHEIKE 2 ¥ v o KERE~ LR (B

AV LI IS RO M I T B T 91

130°C T—MRLL L dngdimdkib L 7o,

BT LT ST~ BBE20mm, & &300mm
DHow b7 —TFICEE7 0 Y o L10g 2 F
H 2V TIEATHL, 7o v oo bioEkiEiss
FUT LGl ~2emDI S et BNBKEL TR
—~FH o soar i 1FL, v Ay B AN
e
CarbarylWiES, © carbary] TNk Z 7 | 1T
L, DHIOEFER & A TTEIR L, SRR L ¢
s, BBl T e b oo iEba B, CDE
BT L 2 BEL LA D E LT L, B L fcarbaryl
B ) s TLCTH 2Ry P THAZ & BREAL,
paah s i, m.p. 142°C

1.2 #Fs L oPki

HILEOY ST 4 —HHTZH T 4 (HELSmm,
£22300mm ), RALESF(AHESmm), 2 —-e -8 o,
P, RESF -, BHEESMREE OB, v-#
) =N L i LR A R o = b
F57 (AAEFH I GC-1100)

1.3 Srimigde

GCOFEgF  #5L, 3% )20V ~225/
WA o —LQ{80~1004y a2 ) AFESmm, Ex2
mHAIANT L L, HEANZ40C, #5 A1E5iE R85
T, BHIRB2I57C; 4+ V7 —-H 2, N, 60ml~ 4 ; &
i ECD (**Ni, 15mCi)

MREEEOOTERL | carbaryl 03 1 ppm A % / — A-{EHE %
M, zo1, 2, 3, AmlPI0mADF 28235
2D, BARINWKEHE S ) o8 x 2 — AT
Eo2menA, L(ENLTHRTIOSHERUZ, &
2, 9—% )~z —Rle L h 2% —nBEL,
73 2 aROEEHSE N 4 KL b Y AER25m
PMATHEM s, £ O20ml 250ml 0w S H i -
1o ORIT, RUGAILIOmINA, Bt SMEE I L,
D, N WL RT3 B L, MK LY
v ATEKRLIZ, cOBO—Blit2~v4 202 ) woT
RbHrsow s 7RBEALTRONI -4 Dl
PieWldE L, MEEBEEL .

SRR L BPTE U AR50 g 2500mIdD b - — B
-, X & - A200mlEMATHED F4 ¥ -5
M B SR T EE R L, it R A AL 2 B
DTHE L, BIELOERER R, B0 -8 —E
L, 2%/ —A200mleMACERORIELEELL,
WHE L DFEFH B B IRD A # /- TR L, B
Mes&bhet T CTUTTHEBELTX 2, -V 28E
Lte

(MESHROT ORBOLE Rk DRIERIT T
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77 2aROHEBY EAMD~FH L 2AGTOmMO L€ EEICml, KEES - Y o LBW20mE, FE S8
SBRMEBL, 7= b0 A20mBZMAT L 36HE FAlOETERET M-, TOEBRRg, 6. 4081
LAl HEET e b= Y B BN LI, OB T,

e b 2@ DEL, 7 b= Y AMB2HIL, KEE(EF b ) o A BEOBENSNS8, NAAKRTIE
72 b= by AESAOCTHRE T CHS mEE TR L, WARKE 2 7 0 o~ ¥ IERORESZINETNL %,

SOREERPCT b= YA RBELL, BT, B 4 %0 -y WEHERE o1, ¢ OBSOKEHE 7
EHEIE BT o1z, 08, CcOEECHBLL~F39 & FY LD EIERE S 2 o o BBEORMITIZERTH
7T b= R Y METHECCHE S BT,) -7,

Fib, 10%BH7 ' = o LEFIOMIOA 5 TS BT SHMD e - o MBI TEBIzoTHRHEL
300mIDAER IO A 4 7 — A BT EGEE 2 tro KEMLT F U Y LOMERN4, T/ 2 ool
BLiz. HiT, S0mDss o ax s w2 BRNCEL,  ORER4%EL, R D REIE0MH 5 165 E O D
3AMEE 3 LI, Y uwdi L @E00mI0 - =5 v siifiPELIL. TDEERFig. 6.51CRLI,
7HAIEL, 3L2E, SmlFo0Psoo x4 e HMEMTEIE C -7 HRIRLVER 287,
OHHIL, vy e g LR RS HETACLTF 2.3 HAZuw 37 —~DEESYE
T8~ 10mlchldi UIoih, b el s, 7 Y a20V-1, OV-—17, OV—210, OV ~295, »
5 ZANOHBES I0mIO72 b ICiEMaE, 35iC 1 SE-30% 5~ 5%DHEICrvE s T WAW
FEFIOmIZINA, L EMLCE, BRETOSEKR  $hRF22o-sQrBHLLH I s 2AWTERED
BLiz, COREHFPMEL, MELOHBEYEVPHRO WHELE. BLT, SE0r 3 4055 — 2 BRMHE
109D 7 % b LK THRE LI, FThatoe AT O 457 4 —ORESREEER

(5, |l —+7 b eEd 208855858 Fhorov b d5 20BEIEBRUL,

(TR B EO# OO M B EAI20mi 2N AT L LB 2.4 HBEEOBR

L, ETIGAMMNE, #BL, 75 A3AEL i3 C carbaryl 2ffE LT LIcV 42, a9,
DI L DI B L HLD10% 7 & | L KIEH THRE L b b EROTHRBEORR 251, £OEERY
1) Table 6.5 ICRUN, MliEE s LTidx 4/ -0, 7

M LG hR¥ T oo & A50mEMATS Ehl, FEFMIABEIES Yoo E 2207
SHER & S L, 3oz, 2EARIHHGERBRVEL, ME UL, BHEER A 42 - ansi b Bh T v as
sranF AR ERYIL, vy oy LEEE O IBBEMITKRER ko, L, proox s LR
BUIKFGEEF b0 v A TRA LI, PYeox 2ol B0 tBBicEBREZELL,

W2 A0CLUT T 5 ~ 10miE TR L, ZERETS CEE 2.5  HBIEE

¥, 75 ATFDOEREWE v 5T 4 —BE SHTRERERMT A I DICERRL L ARBO AT
WTIERsEN S A ow b7 4 2T, BH RN LLAEET, P07 e FALRENTEL L
WD E DBOMI 25T, HOI20mIZ IR L T40C T  Tahio, oy, BEECHIZS Y v o 4 V55
T5~10mlE Tkl L TERAMh cUB s iz, ERr A VB A5E 2iTH -1 & ¢ AR
FAIWOEIBESmIDa 22 — AP L, NAQ  Fahiz(Table 6.6 ), Livl, &ficd » T84 ¥
KEEALF P )T s - 2P S — LR 2 mlRINA, BET Lb x5 WEREHEE LT & (EIEATO% L
10N L LT ER SRR & MBS OBIERIT -1, TTH-Ll tBL PEVELERORNEDEN20%

2. BEBLUEBE Ubé-tcl b ) Bh-1tOTHIasoe b #5774
2.1 =29 oofEERONE — ik BHBEE R EER Lz,
Fig. 6.31L®/ ¥ o a7 FA{LOEMERBROY Lisl, 70333 asovw bd37 44— Tl

Ay o= 5o eRUE. WIROMIETH carbaryl D Hhoiishtzl 37— 2BRETERLW(T A
AF LY — 20555 O THERIGESE LS L a # Y BRI A AU FER R EATEE ) O Y v A

e bighroto, WEoT7a/—AHEREL, 1 —+7 b—ndit%
2.2 E2vpooy7eFalbdgit TRo—LTFlBlragss HTEI, FOBETS

Carbaryl @A CHE 1l —F 7 b~ DES T Fig. 6.8 AL IBIZR LI,
 F LRSI 2 ke /2 v o B & KEBMEF b 2.6 [AHAAER
Yo AOBHEDWB LI LI, WkE 2 & o o §EEEA TR EDBEPH T v h VBB BTG e 7o
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JounhFasow &5 7 - 2ERLLLEE ORI
HBHBOHE % Table 6.7 ITRLID, WFENDHIES
BiFrEE R 28z, Fig. 6. 7 B InE IR EE8E I HL
ABLRAIROHEBIO Y v b 55 & 2HRLT

2.7 HEOHR

BT RN U PEERI 2N TR F & F a2 )
T L, BEEHT L B carbaryl OFREOSE 2B L1,
% DGR % Table 6.8 1R LI,

=70

- 60
90

50

-]
T

40

3
p=]

- 30

(=]
<
1

o
(=]

B
o

Response { 6.4 X 10%mps full scale )

o
(=]
f

204

161

g —

BRI A BRI ORI B 4 A ISR 9

2.8 GC&HEHEDILE

GC &bk icd B0 FFE 0% Tatbe 6.9 @R L1z,
R — DR B RIT0, RO 2 —VIEEESEILT
WA OGRIct Lz, GClAES, BB I—= 1
oL ETS 2 AT AR L — FBRNTT
h VBB TCRE LY, EERInmTHAEERLL. 1L
amoRe e ERLIz,

10

Time ( min )

Fig. 6.3 Gas chromatograms of reagent blanks

A ! Un-purified chloroacetic anhydride.

B . Purified chloroacetyl anhydride by recrystallization.

The peak of the derivatives from 2. 3ng carbaryl ( broken lines)

is superimposed on the chromatogram of the purified and un-

purified reagent blanks.

Operating conditions : column, 5% silicon OV -210,Chromosorb
W AW (60-8mesh ), 4mml.D. % 2m; temperature, injection 230°C,
column 180°C, detector 270°C ; carrier gas, Na, 60ml min;

detector, ECD (°*Ni, 15mCi)
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Fig. 6.4 Effect of the mixing time on the
formation of chloroacetyl derivatives
10
9—
&
g &
Z
&
7
Qee—3 N/S NaOH
o——e N/4 NaOH
6 0—a  N/2 NaOH
Lt N NaOH
PR
) 3 T T
2 4 & 8

Concentration of chloroacetic anhydride in benzeme (%)

Fig. 6.5 Effect of normality of NaOH solution and
concentration of menochlorcacetic anhydride on the

chloroacetylation reaction

Bt # & HIANE

2.9 & £

(1) #FBiLrEomiR

¥ A P RBEE—RICREESRSRE 0
HAZa2 T3 7 4 —TCHWTHIDICEH A DT
S TOREEN S AL EORESSEL T L il
FieHh 3 8 2ERT A2, FETARTECERAT
AT B8NS B,

B =52 4 OFEEIZOH — X 4 MEEA G
MmOEEE P FINT 3B L F@OH ~ 2 4 | EBHK
BRLTELE 7 =/ —nAbEWF T L o2 EEHE
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Fig., 6.6 Gas chromalograms obtained from cucmber samples ( 50 g each )
fortified with 500#g of 1 —naphthol (A) and with 5 #g of carbaryl and

500ug of 1 —naphthol (B}

Interfering peaks (broken lines ) were given by the oxidizing products

from 1 —naphthol with ceric sulfate. They disappeared after removal of

the oxidized products by filtration.

Ovperating conditions  column, 3% silicon OV —225.”Gas Chrom Q ( 80—100mesh ) ,
3mm 1.D. X 2 m ; temperature, injection 240°C, column 180°C, detector 275°C ;
carrier gas, Nz, 60m).“min; detector, ECD (**Ni, 15mCi )

WDE, 7o niifEr~oEoPieBETAEAF A D
T RS AOEEREEAOT, EANICET AR IO

BB OFHIL 3P &3 AEB L0

EBfiefiz. Lovl, 7AbdebdsiclifTh s
DTHE SIME AL L VAR L= A7 A
HEPNRINADTITFE L Bd T,

(2) HnbvED oA

MR RE T 2 HIc - T, VILEETDTR
Tt b RIS A & DRSSO EN TR T HAUE
DS, AR D & BHEHTE I~ O I O RS A i
KTotudie o, BT ICHY 2% 2R NRIC
L, 30HEEDSH S OTRINE L &0, W
PR L S gk e o F 1 ¥ — 0t A FkA L
CHlVARE, Ve s AL —tEEMeNE AT b, B

285 L b BBMHCEEEEIIERA SN
>1le

T S SR M E R AT TR U ro s e M ek
BTG LT BB 20 s SERITRH B0, RE
TIEEFN CORGMER A BRI LR TS 5,
T, IREOFE: LTI ORES N L
PRWVWT, Hr OBE 2B T—EOHETHMBIE S
Fot, RETIHTEAEETOBREIC>WTELEORE
BEDVRIRTE DI L O & s L v EAHIHL T
AN, FEROHTHIRE & NI O SO T~
OEMEDABERBL T, 2 —-~Fd oD
FUESHR AN, B XA 4 P RBAATI,
D carbaryl DAESREVZS THE L Lo s o
o2& epEREht), BE ik carbaryl DR E



36

i
3
&
Bt
=
B
it

a0 =90
=
E |50 80
]
Eln =™
2 3 T
E | 50 Cucumber Jree omato
o ]
X 160
: .50 g
— Z L4
LR N-14] E-
grd X
g ~
Fla0 L
= o
20 520
“
Ed
10 =10
! o] l
S e
b 5 10 0 5 10
Time {min) Time (min)
o — LQO
= % a0
=
g 80 E
= w }70
S 3
& " Unpatished Rice £ e Lettuce
;Q X
S ps0 =50
o o
= 2
o Lo g 40
g g
2l = 130
=
L 20 20
F10 M0
| l
o -0
0 5 10 0 5 )
Time {min) Time {min)

Fig. 6.7 Gas chromatograms obtained from blank samples.
The arrows show the points at which the peak of the chloro-
actyl derivative from carbaryl will appear. Extract from

50g of samples contained no inierfering substances in the
determination of carbaryl.

Operating conditions were same as Fig. 6.3.
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Table 6.5 Selection of the solvent for extraction.

(ppm)
Solvent Methanol Acetone Aceto— Dichloro
Crop nitrile methane
Lettuce 20.9 22.7 21.0 24.3
Cucumber -~ 1 0.088 0.076 0.071 0.077
-2 0.663 0.624 0.576 0.602
Tomato 0.471 0.303 0.413 0.314
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Table 6.6 Effect of interfering materials in sampte ( =cucumber }
on the chloroacetyl derivatization of 1 —naphthal.

Sample weight Carbaryl added Carbaryl found Recovery
(g)? (ag) (ugl (%)
A 100 21.0 2.2 44
100 21.0 10.9 48
B 100 21.40 18.2 87
100 21.0 21.4 102

A ! not cleaned np with alkali washing.
B . cleaned up with alkali washing.

Tuble 6.7 Recovery of carbaryl obtained from fortified samples.

Crop Sampie weight  Carbary! added Carbary] found Recovery
(eg) (zg) (eg) (%3
Tomato
Alkali- 100 6.0 4.3 72
washing 10.5 9.6 a1
12.0 9.0 74
Cotumn 50 3.0 2.6 87
chromatography 5.0 4.2 84
Cucumber 100 10.5 7.3 70
Alkali- 210 19.8 94
washing
Column 100 10.9 8.4 B4
chromatography
letiuce 106 5.2 4.4 81
Alkali- 10.5 8.5 81
washing 21.0 18.4 82
Column 100 10.0 7.6 6
chromatography 20.0 17.7 83
Unpolished rice 100 190.5 8.0 77
Alkali- 21.0 17.4 a3
washing
Rinsings 80G mi 50.0 44,7 29
Column 53.0 46.4 93

chromatography
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Table 6.9 Comparison of the analytical results of GC and colorimetry.

Crop Gas chromatography

Colorimetry?8 -3t >180)

Lettuce
20.7ppm

21.0ppm average 20.9ppm

23.8ppm average 23.3ppm
22.8ppm

Table 6.8 Removal tests of carbaryl by washing samples with a diluted delergent.

Crop Application | Days after the Sampie for washing Amount of carbaryl { #g) Removal of
time last applica- carbaryl(%6)—
tion Sample Number of | Found in Found in [FARKI] (L e} )
weight sampies sample after  rinsings 100
{g) washingin) {13)
Cucumber 1 1 960 8 2630 705 3335 21.2
3 980 457 305 162 40.0
7 930 7 54 9 63 13.7
3 1 1260 12 3503 652 4155 5.7
3 1060 10 1166 in 1277 B.7
T 1010 T 1id 13 127 0.3
Tamaln 1 i 1760 7 459 738 1197 6.6
5 1929 T 328 o 1535 68.3
3 1 1720 7 812 1381 2193 63.0
5 1830 G 282 1085 1387 78.9
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Fig. 6.8 Ulta violet spectra of six
carbamate insecticides in

methanol
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9 Chromatograms of a mixture of carbamate insecticides.
*Micropak CH (10#m ), 2.2mm 1. D. X 25cm, Flow rate : 30ml hr.
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Fig. 6. 10 Chromatograms of a mixture of carbamate insecticides,
Column : Micropak NH: (10#m), 2.2mm[.D. % 25cm, Mobile phase !
linear gradient, initial, #- hexane.”dichloromethane==95,5, slope,

1 %, “min. Flow rate : 30ml~min. Temperature : ambient. Betector : UV
254nm

A I mixture of MIPC,XMC,MPMC, MTMC,CPMC and PHC

B ! mixture of XMC and MPMC
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Fig. 6. 11 Chromatogram of 300ng of MPMC.
Detector sensitivity . 0.01 AUFS at 254nm,
Other conditions are same as Fig. 6. 8B.
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L[5

THON —N2 4 FRBEBAETOME? =/ — ik
HipiconT, SHOBRELR S HOTZOSHING 2
BE LIz (Table 6. 112,

HIRBRNE : ¢ HERRE LR T &/ — VB ERE LS
FHNEN A4 FPRBEAB LT 2/ —EED
EhleN kDT EEHPEL D, F-Y I E2h A
Eolf,

MRS L LT, BRI BHER T -
A4 NRERAEE Y 2 LSO YRS TH
otchl, 24/ - nBRAGEBRBECES -2 1 b
LT 2/ —LORNEESNIL, PHCOAEMLDE
MieRE-LBNERL, L AEEZMAWIIENY =
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4 =L B ORI G s h,

2.2 Ao 4 P RESRFOGHN & RHEE

THEEDH -4 P RERROF Y 72 FTLCHLL
DEIH L AR L 2 RILEA 2k%1: (Table 6..12 ),
BRI TIREMRRTIETH 345, R LEAGHY
B ETERESTETCH T,

CPMCUlit e iR TR 2 22 L, RRHYRAI350ng
Ay b Tdoto, XMCEEE S MU HSOH < fbs M
Hi6ki3800ng A H o T - 1oe

FVF I FTLCODRTTBHZEEI T L Th —11 2
1 MEEZETE, RIMEEMSMAGT YR &0
CEEATSUE TS -1 (Fig. 6.12)

oL, bv b, F299, LFaBL RO
T carbaryl DEMAE 2T5~ 10,

FEN00 g 120.25, 0.535.L 2°1 . 0ppmDEHEL carbary]

o

R B3

BEIML, vo ooy oG, BEKICE - T
WL, »o0nx280~MEEL, M7 400 ) KIEE TR
LI, sornald LJRNE I miECREL, 20
10~40u1%:FY 72 FT-L CHHBH L, BEE, 5%H
BER{Tis .

0.25ppm R IR 10 £ |OF N T carbaryl D5 %
TAHRCENTER,

23 # m

W=V A4 FARBREANETT R O ARBEE & A TN
(Wl sh AL STy, FEEIENEI0,.2~ 1 ppm @ T
HedEantinsg, BB R 20 R 51
IS TRANTOER L EEs 2HL s e 2D FH0}
FHBEAMCOVTRY SO A0ENHE, 50T,
TS T 3 EHE R OMED L W{LEaMORE 2
TR EBBETH A,

Table 6. 11 Rf values of carbamate inseclicides and their corresponding

phenols on polyamide TLC plates using different solvent systems.

Uppper linen.”lower line = carbamate./ pnenol .

A :carbaryl/" 1 - naphthol.

B ! CPMC.” ¢ chlorophenol,

C ! MTMC,m~ toluol.
E ! XMC.”3,5% xylenol.
G

: BPMC,” o~ sec- butylphenol.

D ! PHC. ¢~ isopropoxyphenol.
F : MIPC.“ ¢~ isopropyiphenol.

Rf value

Solvent A B C D E F G
n~ Hexane 85 0.36 0.44 0.42 0.48 G.67 .55 (.87
Ethanol T 0.35 044 0.36 0.93 0.50 0.52 0.83
Acetic acid g
7~ Hexane 85 0.23 0.28 0.40 0.45 0.49 0.52 -
Ethanol 5 - - - - - - -
Acetic acid 10
n- Hexane 80 0.54 0.65 0.76 0.80 0.88 ¢.93 -
Ethanol 10 — — - - - - -
Acetic acid 10
n- Hexane 85 0.48 0.51 0.57 0.61 0.68 0.68 0.84
Ethyl ether 7 0.48 0.56 0.47 0.96 0.58 0.72 0.86
Acetic acid 3
n~ Hexane 88 0.42 0.46 0.55 0.58 0.65 q.78 0.78
Dioxane 4 0.40 0.52 0.55 0.58 0.6% 0.78 0.78
Acetic acid 8




19014 8 H FE IR BT E DRI ¢ B B 107

n- Hexane 96 * * * * * * *
Dioxane 2 * * * * * * *
Acetic acid

7~ Hexane 82 0.64 0.87 0.92 0.92 0.87 0.95 -
Dioxane 8 - - - - - - -
Acelic acid 10

n- Hexane 82 0.79 0.74 0.94 0.98 0.97 0.98 1.00
Chloroform 10 0.38 0.67 0.60 .98 0.66 0.91 0.95
Acetic acid 8

n- Hexane 80 0.46 0.65 0.83 0.90 0.85 0.90 -
Chloroform 15 - - - — _ - _
Acetic acid 5

n- Hexane 86 0.83 0.88 0.92 (.96 0.97 0.98 0.99
Chloroform 6 0.62 0.584 0.76 1.00 0.86 0.92 0.92
Acetic acid 8

n— Hexane 90 0.73 0.54 0.93 0.96 0.97 0.98 0.98
Chloroform 2 ¢.60 0.85 0.79 0.98 (.86 0.97 0.98
Acetic acid

n~ Hexane 90 0.50 0.52 0.62 0.72 0.74 0.78 0.92
Ethyl acetate 2 0.39 0.58 (.48 0.97 0.53 0.86 0.80
Acetic acid

n- Hexane 88 0.66 0.67 0.78 0.89 0.80 0.83 0.94
Ethyl acetate 4 0.55 0.70 0.65 0.98 0.69 0.88 0.96
Acetic acid

n- Hexane 85 0.52 0.58 0.63 0.78 0.68 0.70 0.91
Acetone 7 0.48 0.63 0.52 0.78 0.60 0.70 0.96
Acetic acid 8

n- Hexane 86 0.53 0.58 0.64 0.78 0.67 0.69 0.91
Acetone 8 0.48 0.63 0.52 0.98 0.60 0.69 (.96
Acetic acid

# Hexane 92 0.25 0.32 0.43 0.47 0.57 0.65 0.71
Acetic acid 8 - - —_ — — - _
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31T

B B oA Om oS
n- Hexane a0 0.28 0.38 0.50 0.54 (.58 0.67 -
Acetic acid 10 0.32 0.70 0.44 0.98 G.62 0.79 0.88
Carbon tetra-
chloride 97 * H * * * * *
Ethyl acetate 3 * * * * b g * *
Carbon tetra-
chloride 97 0.80 0.87 0.92 0.95 0.95 0.96 0.96
Ethanot 3 0.27 0.55 0.38 0.98 0.55 0.75 0.83
Carbon tetra-
chloride 95 0.88 0.92 0.94 98 .98 0.97 0.98
Ethanot 5 0.48 0.65 0.61 0.98 0.75 0.88 0.94
Carbon tetra-
chloride 50 0.96 (.38 0.88 0.92 0.92 0.92 0.97
n- Hexane 10 0.23 (.55 0.34 0.98 0.49 0.72 0.81
Ethanol 2
Carbon tetra-
chloride 50 0,73 0.83 0.88 0.93 0.92 0.92 0,97
7~ Hexane 15 0.25 0.52 0.34 98 0.49 0.72 0.82
Ethanol 2
Carbon tetra-
chloride 50 0.78 0.87 0.93 0.97 0.97 0.97 0.98
n- Hexane 20 0.31 0.61 0.42 93 0.58 0.84 0.91
Ethanol 2
Carbon tetra-
chloride 10 0.63 0.77 ¢.88 0.92 0.94 0.94 0.96
n- Hexane 50 0.48 0.66 G.87 0.98 0.82 0.92 0.96
Ethanol 5
Carbon tetra-
chioride 40 # i ® S E 3 ]
n- Hexane 20 b # ] 3 ®
Acetic acid 4
Carbon teira-
chloride 50 ® # E # e
n~ Hexane 15 # # E: # Ed Fd
Acetone 2
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Carbon tetra-

chloride 50 # # £ = 3 =
n- Hexane 15 # # S s B i
Dioxane 2

Petroleum

ether 40 0.41 0.54 0.65 0.65 0.63 0.67 —
Ethyl acetate i - - - . - - —
Acetic acid 3

W | Tailing. ®IR{I=1.00

Table 6. 12 Spot colors and detection limits of carbamate

ingecticides on a polyamide TLC plate.

Carbamte Colour Detection limit (ng)
Carbaryl blue 100
CPMC scarlet 50
MTMC red brown 400

PHC purple -

XMC red purple goo
MIPC purple 400
BPMC purple -

=X A P RBERANEELSR TR ER AT
ALYH5NTLCHLWE7oY 2 CCTREBED
DRI EACRAETH 5. Fic. HIE 200K
TiTo &, BRARS P ARBELIL TV ADTHIT A
TELIEAAMETH B, CCIETEET B -DICEENLE
EEEEORMERE L4 5,

DY, CEARNTHBSAFELELTHEIFIRT
LC—=7 AR VKSR — 27T h o 7Y 2 RIS 20
HALtz, #V7 1 Fidv s — ket e £ 05ELHF
HLUTHREMUERS 3, ¢cDPo2 37 -7
z /= WAL B OKBEOKRERFEEY 7 FDaL
HznEOBERFLOBOKFEESILLELDTHE,
H— A A D BREEHRANE S N A AIEOKEET &

V7 & FDHE= MEOBRER TSRS L TY
B340 EEbNA, £V 7 FIZ7 s —ndbEip e
Bdah -4 FREBAL D $ BB T DI,
—RIC, T x A FRBRAIDF BT AT 2 s —
AEETE D SR ZVRHTER LI,

3. = 9
HYTFERTLCARHWTTHION -2 4 FGHEh
Hlst 20k = / — LS BORES ML,
F—A A NRBHERE T AN ) TGRSR LIIES 7
e 7Y RIS E D BRI TR T AR R
YUt EfERBORMEIRIZZ » F M) CPMC
50ng, carbaryl 100ng, MTMCH L FMI P C400ng ,
XMCBOngTdh - 12,
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Fig. 6 .12 Two-dimensional chromatograms of seven carbamate insecticides on

a polyamide TLC plate.

Chromatogram A was obtained by developing with (1 )hexane-acetic acid
(86 : § : BYollowed by (Z)hexane-ethyl acetate-acetic acid(80: 2 : 8) at right

angles. Chromatogram B was obtained by developing with

(1) hexane-dioxane-

acetic acid{88 : 4 : 8) followed by (2)hexane-ethanol-ethanol-acetic acid(85:7 . 8 at
right angles. Carbamate insecticides were detected by spraying with 0.5N

KOH followed by standing for 30 min and spraying with 0.05% p-nitrobenzene-
diazonium fluorchorate acetone solution to produce red-purple color spots on a

polyamide TLC plate.

E6H 1B L=
BE T BEIS45E carbaryl 84 — v X 4+ REOA &
LTHEHTER N TESEIRF39E PHC , 404 CPMC

ERRICH Linh —v 2 4 FRBEMsERLINT A
fla

i, SREHE O RV BERREESLRICHE s,

4 b ORBEORNA~ OB DV THE O OHY

AP TIBEEORR LN ESNI, TOlHh, Fib
AFRISE E b —v o 4 REIOTEES L, ERE
H3EINT B o T RSSO IR VRS R BB~ D s
mahi,

e h ARSI ( G Clod A MRS S
ti, FEREdS L CEREE & b i Lo IFER T S N
TV, RN L X R b AR
BEAHT, GCRRE-TIREAEDIRENEL S HD0
CERTAC & a {RHL, TOLENEEIERNE
R h, bk os it Rusc e
LOCOENLRPHEINT A L THE L DIRELThLD

et e R T c EMTET,

Ldsl, #—s5%4 FREBEMEERENLT &G
COEBFTERMANMPEC LTHICERSH - o
MBS ERTOT SRS E S T Th B3 2
A P EESANEG CHTART A0 Lo b ER LIS
HEOMAPAECH -1, 260, TREHMMOECD,
T ARRIOF P DO I 2R oS RAL
By s i 2 O STEOER 2 HRE Uiz,

#4, Mefopkid, BPERTETE D, B g 10ml
Bl A -4 —Tlid s HEIiEHoR S 3 (0.2~
1 ppm ) oA THARBETH 2, Livl, JEHEMAH
Dp- = paRLeErIF S =0 ATLFAREL — FIT
gk R RS REPRSEN TR DI INED
g e 7 A TLCRERAWTAM T2 L8085
tre S BIT, B2 x 4 P RBBAONEE T = 2 — i
HEd 57 JREOENA Y b riBEDTHEMULTE
by, 7 VTG Cidis 5 ieAa510~520nm (carbaryl
D 11580~ 590nm ) WK IER 2852, Oz, i
WREIC L > To -t A 4 FRBAAZEEITEYT S
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DFihid B IR L7 JEEET L1 FTLCIE
STHMT3FERMEL, b -2 1 | RBDBAEH
HLIEB L EF 20T e O RER2RM LT,

Wik Cid M A5100 g B 2 B &4 5D TR IED
AR BT AIGEITIE 3 OIS 2 E 3430058
Baiz, i, TLCTHBL TR vl
T AMWH A L, BT IR i R o
carbaryl 0.05 g/ ml 24 UFIHETH - 7o, BEAKT G
{&PRD carbaryl DEESIHT 2 LOHE T 12— 1z, aE
g FTLR{TACEDTERI, FIEDEE, BB
OB L YV REOHERBEPEC 2 LMH A
2 TLCA Slck AHBHMEN RAIKTH A, £,
B0 A 2 5645 - 3 30T carbaryl DATH D, {i
DH 52 4w R RANIRER OB Lo HR RSN %
PAEET A,

I O FER IR D 27T O FRIBIP OINK & B0
WoEE L EOFEERRTT B opIitid s SWFEEON
FHEOMENREL L b e ¥ oo 72 F L {LHELRE
ik 3G CHimEalfiEL 1o, FIEORHREE L carbaryl
T0.0lng, AM{LEIEOHEEEEIZI0 DS S Y, KB
B h TSI 1 HCRET L, RECoRLNSEIIE
~CTREAE, BREEE BT S, KRR DLTE S

SHEREY IR AR AR ORI Y B TS 111

A, b7k, Fav)BLFRE2OTAEILL TS
FLr, AEORUEMEIERI g, HERII0mID
BE0.002ppm &g - 72, BYE,  OEE % 1l 2547
B EEEEsA TN,

Gk o M7 4 — IANHAO R R A
BFEED — A 4 P RREMPWEFT E L EHTED,
B - 4 RB 200~ 220nmic 100 ~ 10" @
— & —, 260~280nmici0® O F — & — ORI 2 {2,
254nmicisty 2 WG E10R D — & — 288 <, BWHIDR
~OIEANTIHETH 205, H 1AM L Tl kg,
A TIE200~220nm R 2 L 26 8k b, £
DIGEVIE O MBS BE TH B, & 61T, carbaryl
Chbfili . Sngll T ) BIA D — o355 1 b Fdedfl
Cfee/D et #930ng ) RG2S 4 2 To i Bt
FARSAETH B,

Zih oD 4 2O OO LU % Table 6. 13 (2
MU, SEMNANENR, EMROGNTEL2EDTGCCH
Bk RT3 L Rbh,

71 =25 % A b RBRFIOHED: & DLIEE DT
BH Lo AR & — SR BRIFTH -
foo HRMAME L UCH-WROVED, B, KIEELEM, T
L CATr ey, s B L Fniraov b5 74— %

Table 6. 13 Comparison of the four analytical methods for carbamate

insecticide residues in efficiency.

Colorimetry Fluorometry GC HPLC

Sensitivity® O (0.93ppm ) [© (0.005ppm ) |@ (0.002ppm ) | x (0.1lppm )
Accuracy & O O O
Separation? O o] e} ©
Rapidity® A e O Q
Cost (o} @ © O
Adaptability © Fay © o

© | Excellent, O Good. A ! Moderate. X . Poor.

a ! Based on a 100- g sample in 10ml of final solution.

b ! Mutual separation of carbamate insecticides by esach method.

¢ . Time taken for analysis of one sampple,
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MASHY THFIEI RS - L2 IE L, U
FHOFBICEA T E KRB L U TIRROD L 5 LT
PHERTE D,

(1) TFsds & UL & OomMBOEH pt i E il
DG 227 - — oy 00 2 & EiE— EEEE
IR SNAIAIOR YT T 4 —

(2) FHB L AEL EOMEORITENE LEBHD
WG REEROKEMA L - A2 7 — Ao 2

an AR ERE - ~E L PR Y ADE—
B —-vw P hIaswe b 57 4 —

fi-g

B o® = BIE

(3) Z2TORBKBENTEZFE . 22 7 — i~
mHaAd ARFE - e hF574—-(ECD
PHERTAEGR 7o AT AR r ST 4 —
BIAE )

BB RS IRE Do s — v 4 1 N RERBIOEE
FHEELTEIZE FTLC—7 0 Y HIRSE— b
——hoNrErFS oA Yo L - RICL B
FEfuz L A HEEMAE L, BHIRR I S EEOR W
CPMC TH0ng, L BELXMCTEng TH -1,
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tae % 5E LIRS RS 0Tk O R%E

FUSRIC & - TR EER LM TH 5. B
Bl LTREOEFEEDRE#H 5 C )LV, L
bl, BBEBEROERRERE S 2 by ilhae
MM BT A DAL 2 MGG Ch B H T
DHEfHic i b ABB L CREIICH T A RO RE K
okt AR 2T 3 088 H 5, BEGEEY
T 5 BEIZEM2EORIEIRMEORIEIC s »p0IF5 ¢
EMTED, COHIEIEHES OWIE % % TIHAMEE DN
Eiz L b BEORERIEDO L e OFIHANH T & Hod
%

48, BAECIHFOURESER s h A SaEaHE
HERIAI &  ORHERBIE IO & £ 00—~
B A ERCEE { Acceptable Daily Intake, ADI, mg,”
kg body weight ) 550 a2, 2 ORIEHEH N
BEEEIC O WU RO I F R e - TR B R TR L
A OREOBEERHEL, REBOAKHLILTO
— [ b Dt & RN L FDOLBEO—HY O
MRS 2T L, #OHBAD 1 ic ADMKE % E ISl
BEALLVE S ZBSEERZE IS,

HMEOBMIEEORTE & & LIRS RESTED 61
TWAOTEEESENTAMED BB sh TV S S
ROV TRECEDREDRARTES L LB TES,
HREEEOMED D OR NG Z DI EIT—F
GRS, RHEEA L0, 05ppmELF, FEMIENY HER
DR TO% EL E, WEFROENFREIZI0%ENT
RIFRUER SR E L shTL a2,

19904F 4 A TRE, RYSEOIRRTILUE 1 it BB TR e 63
X220MEEEAS, AMTEEICE-S 526RMIT DN TED G
NT B,

& B EM R RIGT 58 7 ORI RET AW Ed I
s b, BFLho2HBTARICITTNATAFELE
EEERTREh TV AV, 2, F—omERicL
TREHOBEFEBEIN TV AL DI EDRIERHH
5 RIS DRI STV A, FLSEICIEH
A BESED STV AL D £ QRN 28
2R b U ORI A FR T A L L i
Bl Linl, 2HRRGOBESSCHT3HEED
B RS TE ¢, BHBECHUARAER RO T A
PE L S0, TIHTHET S R BERI, Rt T
BRI oL TRSEOHRPE s LT /L0, #
FBE T3 RERIR T 3 o, AP OEY
BEEDE =41 LFRITHV, BEE RS ORSEE
DU A TREHFRTINC E 2RBET5 C M TETH A,

PRI E = 2 U 2RO RO AN E il
HOBEE 2 AR LT EL 640, LisL, B
EEESNTVARESERR O d kE R Rty
BTELV, Oy, AR TREREBHOE=4Y
L DBEDSHTEOMERRIGLI,

1 TR SO T b TR Th B8
BLRRORMIL 2 HIEL TR o= b 537 5 —
DEEA BTG LT, REMTE S AT CANE, BFE
O OMALSEEY R 218 L T F TE IR 2 B
T3, BE, @Ak Rsaw b5 74— (GO
FIRESHBERY 0T 37 4 — (HPLC) ORI
—BNTChHB, CNLHOMERMBARTE 54 5 KER
R TIL, BECIUAERRN Lk, SAROR
B4 —Foig 2 LTHRBEREIELTHHTEZHEA
T T %, REBICENMNRARII & O ke ik e ity
Bo WMEEDNFILETIHR YV HF L, FLIiFHBERZ
0 Yol XOMEOERGRIEHCIcES A e b Y
S —BHVGNTERY, cheDBNAfide » b
[ WSS OFRE QLT A X ¢, BiEahrah
SR ERALL D ETARGHIC & ICHRHE LAl
blsdpati, 6, EOMHTCEIclNRI2EH L
BUriudk o7, SEHROBESRNHONEY B obhici
B A OMIRICTEIC OIS BB 2 LT L Lz,
F1o, &< OABOMANTII L h DSR2 R LI, ©
D EHEFNEOE =2 ) LY OREORTIIC ST
B, HWEeh o8 ABENLEREHRTS C LB
WThd, CONH, BUANMNTE L TEALBIETH S
FBHRIRICER 0 R L CiEmAtaliess 2 Fig o i 7
Uw RT3 —DEANBRE LI, TO—20r VE
Erow b ryrs37s-(GPC)THAE, GPCODIr
HERY 2F LD e LTS SR L U
e il E bV, GPCIRFARTFSIA R
W bR LI o v by L BNACLBTEIL, 3
512, GPCRITLAVEHRICL hitahEMET 2
OB RO PERESZVR I =08
DILEMAR S LT EORL (T2 B TER,
L, GPCRIEENINAT OB ORESTES
Wi IR ARBIES S -2 4 FRIMESLFTD
—~GCTHET 57 75 FHEESO—B TGP
COATINUWA T CEREEsb 1. ZOEE,
HHEEDATMMIZFPD~GC R BENIIAGPC
W7 FEPLTEKZ e ) o el0TH
BTHiEF TD—G CTOREN+IIAETH -T2,
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PRI LT BT - fods, B oRERNT LA+
Thmoll, BRI THREBERRRIEFECD-GC
T T 255G PCOERRDEI e V557 ¢ —
(LPC) 2R LIz, Fi, Hall BIRAURTIER
(HECD) £ hiEG P COATIERDE C DICPEH
THHERE 2B EHTEL,

Fhie, GCTHIENT S LVERRICEEREUVD -~
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~220nmDEIE EEBORE ® aliEic$ 2 -Hor o)
BEUALEMTEN,

G P C 2 EHMENSOIfEL & D TR L ER 2
AT OESEMEMSTIRETH b, 1 RIS OUAESY
MLUSFHITHTL, | B Y0B3R4 2 &
MTEl, BHEOHNFT 0w by 57 4 ~ZHILL
1 EX D ONEEE 4~ 6 EEBRETH e L Lt
BT HEEEOEROME2M 5 C LM TER,

BORREROH T LY 0w by T 7 4 —HOFELH
PEE LTS >ZM T L b BIOMA 258 L
VLR 2 WE L. CONREREREREL
fTghigio iz | AR O Sl B3 2R 2 IRRLEA
Td b, FEREDESL FOEE THEDHEETH - 12,
FBin, AEECIEOBSH (ERED L 10) T2
it x s & SR IbENEE S &7 - B
HOTW AT DI iR G BER R L h BN Tdh -
1io 3 =07 ARHVCANERIIHEREER, HEIA
B, #-n24 bRBIFARC L0 A KRGO
R OREICER TS LB Taiz, 26, BED
GCTiEn s o OHNTRABY 2 22F0 L C 2D
B (BA)E, FPDLHECD) REBATIUIEWIC
HROARB L CHBRERBEEAN T LTS
Bo 1o, ANWBIIO 2 b x— O L S KIEEDS
CAES I T E R O REMBH -7, Lvl, CD
IETEIE A DIbORE D BIRC M T & A o HILic IR
DEHAMEYEOH 1L 2 BEPERIzhTE D,
MRS, L FEE IO TRIF A28,

B3 A DOTE LB S Fehb 72 s — LG
WEEFTF =Y AbaMi 20Tl R B OR R
BER2FELTH, I3 600D ER2MELI,
BB L U OAMIGHE IR ZIMKARIZL ) 7 2/ —
AAEEFIRT =0 LAY LR T B L ONE
TNE BRERKEAR I VEREDETRELIE, # =
71 ARG TRk b ESREL . LCECD—HPLC

N

TR Ul BEREETIR? 2/ —~ A8l 7 =0 w1k
BYIZRAF BB IIET T Kz FORATTEEORIT
HERMEICELZCECD -Gl a iy, ECD
BERAB T OIS ORI ESBET & - 12, LCECD
—HPLCCd#k EHADIM 245 & LW iR
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THHEDH 1. UL, COREIABSETRLE
ikl b 7 2 7 — LB E T = ¥ AL
FYREC AREORNIRICERTAC EHBTESL
ERMULIL, 36T, RESAGUFEROI O
ke b GRS IETH R B LS,
BARER XA LT - ARBHEAOW LRSS
FE2IMIELIL, </t AR NEMBCIRE A LE
AbhTED, SYOEREATEEA S L O MIKTEE
MTHAH2ABRMEREETAEY 35S
BEMaANTH, COFERERIEOHYHOEE
BPRUNREL L WIEELIHENYEENT VL, TOY,
N7 LAOIKRREMBCETLL, MBCR2TLC
THET 2 & & I x OF T OINETREHE 2 TE 1
BHmEMELL, —F, F4 7754 — b xF (TM)
DSIEEE & B L CMB Cief L, £OM
B C Bk 1 dHPLCI L DEiE 3 hT &
2o Linl., HHIITMOADMAERGRIZMB C L4
12T M OB BT T BEFIT T & G » 1o BRES i bhns 2
Mt s ac t 2HapiclLiz, O, chod
SRR RELRET AL ch o O EaY
o TMOMR Wk 2R LI, a6, HEL
RFEAIHOT TM 28 LA hoRERRL S
BHTMOEBAN R 2T a-7, BECBCTF47 7 %
— hAFLKIAEEELE - e b TMB L
MB COEBEHED bR, BENRERERALIT
Tholl, LDLLPE, BITOFST7 47— X F 0D
HMOHESEE S B RERRNEER S,
WORRERNCECHERINTHAEC TS Y v
REREROHPLCIC L 3 HE AL 2T LI, C b
OFRERNE, o S+ LB p ) Y ARHCTHT
U, BEEREclliE aht 1o, MROEE LA
S DI O B % 57 T IR o BT s BRI THE IR A
130.03~0.05ppm T dh - 12'8), ¢35 = — pALLIERIE
HEH30 . 0BppmTdh 4 o e WL RA S IR E T+
BT o 12, HPLC & Mo A5 #i% 120 . 0005ppm ®
R R 25, R TEiEsTTETH -~
ADTHHEIRE L AL o . THIROES DO L
DEHEESREA A L S pE R (ES T LoBEE
o, F1z, LENEROSE OMS b 2R



19914E 8 A

Ltz, ZONEEHEREOBBE TR A C biclk~, B
b7 ve2=D a{HBPMCTEE ST BTN 0 -

FEDRY (BT A B TETERDTHETCH S,
3 biz, AESHNTIERO3 0 — O EHT
FRIALI, /272~ pELER-AClm{BFaIN S
I FEADRBR R EZBL BN TN, $5 3
— NOEENGEHE LIRS B L TN, Ll B
PELM Tzt 5 0 — FOREIRA LN -
Lo btipbeOfHEEs LTHEILLZ D EHAZS
A, ok, KEESESMTHIC O TR-~EHM 20
THNEOLE 2T s - & T HBRIF/—EHE o R,

BO LI H -2 A R RBRBRIOEE ST 0 s
FESIETE , W, G CRLUHPLCEAINTEH
Litze & 6lz, BEEMRESERELTOERER <L Thh
INRBICIN T AR ITE P LI,

GEdz, H~sta 4 P RBRAIOERASHTORETH-
SR>V i I g IR 1~ ey o 1 N U o A R TR W i
oD e 7S =T ARECEEOH T OEE R TG
TF 3 AHMC - 1Al 2Ry L &S hot, C
DIz, WRF AT FTLCRAML TR 2kt
T3 A BN, HEEAIZCPMCT0.03ppm,”
00 g ARBThHb, B—vA4 FRBBEAOHTEE &
LTS THh- 1208, FTE L HBID D S
B3 EE TR EEHG & RO O TG
BREL, hakiclb<TI0fRERYOR L2 2
EWTEN,

L L, MAHEERETOH —<4 4 FRIICERT
X5 TGO TE hFHEDOR S, REER-L Y
DI GEHHECERIC W LT 6 BT & A SR
BHIFEU I, A 4 P RBERAION TR § SEERE
DAR T A carbaryl 2L, KSR LTELS 1 ~
FT b BES Vo T eF LBk L, ECD—
GCio X hBIE LTz, AEORNDRHIANL carbaryl & L
TO.0lngCd =1z, BIEd 32 4 b FRIROREIZ S
Hw s ,DOEEICLOFTD-GOMBLLhEL ST
1w tohd, IR carbaryl DA IngH BT
S, FEFFOBMEIZELNTLEL,

HPLCIZECD-GC ¥ {2 BFTD —~GC it i~ TR 1L
F3HLOOFEREBHIEE L, 7L, RER R
AU VDOATH 2 1 0Ei RS- iT iz
3 PHEN BT, 200~ 2200 m OF B CHIE T UL
2 ES A - - OREBETETH T, UL, F
D HITIIE 1 N | fiTl~ e RBEONESHETH
Stz WHE CFIH SN A254nm TEBTIIET D] &
75 ) BEA RN TR Th B4, WFMTTH
i PIHAETH L EFEALLNS,

SR R B TR O BRI M B W 115

Ffz, V7 I FTLCLTOH —¥2 4 FRIGHNK
B o7 h e T RIS L h0.05~0,8ng/ R
o MOEFCHINSURETH ), A oITEASREE &
Vi DB EL ST,

ELl, BEESECHEN sh T A EBRERTES
PR ORETRETEHE ST 2 L L b
e ), REtoWE e -1,

B EH TR TOABEIIR S (TG C iR
HPLCIZE » T ahr 5, BREEOE =420 4T
REGERSORIER LG CMoE OMBHPLCA #1323
DAL LDNTNS L & By KRB OELORE, S
EMshafldiGCasEE L, HPLCRH & LT
B 5 L &N EEL A,

BUE, B THM STV AREORRSHE RS
LEMATIIHRERR, TRIAR, #—41R
BHIXEKEL R0 4 FFOEIEAERTHGC (EC
D, FPD, FTD, HECD ) THiE sh T\ 3, &
FoFOEEERIIZHTH Y, BEIELGC, HPL
C, RS L UB G LB TH S, F7 81K
FLEAh R R G 285G CH L FHP L
CHIMASRTI A28,

BNBITIIITRER R, TROAR, #AESFF IR
F, TUATI= LS, TATRF D — SRR
L FZOLOVC G BHEFRAOREANRG Cle s 25040
WECHB, ~oX 4 & 57— AR BREN SR EIIE
EIHPLCTHIE a s, oFdn— x4 b REHHA
RIEEE, GCEIGHPLCHIER $h T a18-1%),

BREfl T/ R, P72 m—FAF,
—¥Ad bR, BT 2 RE, BER, A= RBESR,
FOFOVER, XAT S —LRBLUOv o2
Folp OB RRIALEIRBEO LSSy MR s TED, 2
FEEIEE A ERTHGCILL T 5125, [
MELRYULREAL LT e Y S I LRt HEO A
AR H 5, ChoOILBEMITKEENIELGCI
L amtriti A R BIER L, BRTHLDTH
{ED &« AHPLCH I $ AT HIRETH B L HA LN
5!62,163,;71.173,2:1_210)0

28 ORI HT I A B BEN H 243, DAT
Wi eI TPDE, SL230BHIIFTD S,
EHEF UG HE CD 28T 5 ¢ & THEHIO
WS EAMBICE EMDACENTES, bARPS I
DS F TDRBUOLLTF P Do Lot
BHEACEMTELY, YEHAOHEENKEss,

HiSEE LTE( DBEN It ST o b
#5574 — CHIBARET & A 1o DI RSB TIER =



18

116 B

#E R B

N5 eMEn, B—0REOASHNEE T 556 M
B VA EE ORI 3 B B OIEE R IE 2 v 2 5R
&, IR SRR R R T a1 B 1 ISR A
BOLEE L, IEWMEL & b wiiHT 5 O TGRS
EM L, HEMEO S bR, ESEL L Y
7/ =D L S S ERERS TR EOHEULGP
Citk 2BRENDRNTHS, LipL, —BOHEER
L7 75 RERERA TN BN LS U g T
DB NEBPEGPCDATREBET LV, UL,
HEAEDTETMERIEIHE LD, PRTHRIZRIEDLE
Wi b, ¥, 7S FRBYHIcHET A
AN TOEHLEHO & 2 S EE:OHE SO
e )ornsasaw b 57 —HHARNTHS,
=7, BRI RREOREcEN T, BEMT
BEHaNTaE, TORLBEHEOBERNERIZIT oY)
SADENERENEBERTEAT oL IR Y P

kb DD EH A,

ML LTREL S, HER Y v s R Lo
iHiEEs H A, EEODED» SR e 5 T Ed
fat kv, HHEEE LTR7 by, A8 —LES
7 bs b AREESA snBHBES LTI
L OEHESFE TR A o OEEEAEPHE ahT
WA, BRI CREL EOKSTDOE A RTOTE
LB E RIS 5 hk, HH B VNI EHL Y ORI OELR
VEBOBEE RS, 2 SRR NATERT L8]
IS LTk B b A S S B,

b & 2EBRLTRAZFESHEL LTTFED
Fif % L AL EDRYTHEEHEL B,

SRR 1 (B, BYa X okaoZudil)

© BEELCEEE0 g RN EA 7 I 201 E B,

7 b 100ml B AT, 30 MIRE ST B,
(E-1)

7 b o IS R L, S DR 250
~100mlD 7 € b TR 5,

B LB 2 Ahy, HMERML, 7€ 2R
{o

W P AR L, ffiEEF U 2 A TR
WmIZIA, 6412 oo 2 L50ml D]
Zini s,

CONRE e 1 alEE S L, Bl oo
A HRRHELTER TSR a~BT, DV ow s
Znk AWM ER S I 2B DEL, 2o
Xy RESRT S,

S0 E KR Y Y A RHO
<BAkT 3,

®
@
@
®

®

A
(=)

i # #2315

vy unxd AR RRITRG T 5, (E-2)
75 A2 aNOERY S G P CHEEBEI0mMLZMA T
Wad, BEHGP CEIICEL BT E (-3 ),
GPCH % adbOBEHEDEDOI00m % T,
ROM0MI 2R T2 (FE—-4 ),
SR LIRS U Lo, HEhedlw
EFEUIERICER s (-5, -6,
DERIE- 1 D2 (%, - B, BRGSO EREE)
@ HEELEARS g PR EM 7SI R0 E B,
@ KoomizHEEicing, el B, 10FH
ERTHETS,
@ 7 b 150mleim i, 00HEIES ST A,
BT, W1 LRIcEET S,
Lo FE O 2Fig, 7. KA LR,

& © ©6e

HE— 1 AR A g BT R bR R LY
HEAHETH %,

-2 BERELTEF - N—(zFL ) a0
BE)EHWBRC L,

HE—-3  AWGPCEMRIIEMTHAOTH 7 (Y
Eskg/ o’ LFCHD ), #56 (F52W, HE
25mm, BEaPEEAELLOBLV, FABIOR
212600mm PERAE &5, ), FAIA ( ARG Ry v
i, BEAFARSY VIERYRF Lol
R CHEBEREOATHA,), R TEL R
RO 7 ey~ 7 (GmIDOAERDOEBTEARD
W—FITIEHEL S8 4 7, EHAIIZNEL LG
A FHLOIBHAL THAN TS, BIEELEE
vounFdFL s obon sy (11, v.ov)
PR AY, BB =F L, 200k AR EH
HRTE3,

FE—4 R EAERTORKLIN0~240mIDA A B,
BE—oR#ELMTTIBSENTES 2L bkl
5 it DEiREIRARm L 5,

FE—5 (FPD—GC, FTD—GCTHIET 2 BE 7 +
k1%, HECD—GC2AVAHE It ~F 4 B AL
L

E—6 775 rHMERSEsABNTHBHE, FTD—
GCTOREE THEN S ZRBRI%EKZ0) 2a
1.5g 2y o 2o —aBFE rohBE (TEED
mm ) 2, 7 b AHEEEFORCEY, REL
TLB72 P EBPEDTHREE T3,

(g, MBS ELSPeliticdagbid, /oo

& R WTHEISE 21T 5 ¢ & COPCONBHDILT %

ERTE S,



199148 B R AR B IR OB ICIE T SR 7

DREIE- 2 (e, W, i oRkno% F£1, HPLC TR ¥ 2 My & U VD T rhud e ©
WD) BB R E, BOCHITEIGLAR £ IELCECD @ &
O LU SR g 2N ZA T AL 5, ERRMRLR NI <5 TH 2, LCECD 2
® A%/ -a100miem A8, 305BEL LT 28R LEOIRIEDREEE LB biEmK s
. BERITAEE 3 TGl & D IEES L b
@ xas - RRINERL, B LOREYDE LIS,
A& = AS0ml BB OCTHRAT 5,
@) HRLK RS DY TEENRUE TS, EA s L TR I D T EE O3 2 B SERR T
® S 6 2 020ml % 100mID 4 E iy, T CI2I0000I 8L B DFRER 2 G0 T & 1o, ARETTEEENN.
FIRME(LF Y 2 LEW30mI, P l0miZiii A7 22— P02 9y FEIVRELF L EOIEE
T 5 AiES Sl 5, {EEBOY I 1A EDBE, vFdh -4 M
® trxoEETHL, TOmlEry FAEHICT DL 3 LT RERR AR ORIAE 2 EN T a8
Tzh g aiEC(E—T ), tod, B{ERIMPESIC R s T A R EDB0% LL LAt

@D PAZLEO LN S S ATEMO DT U EERITCTHROETCH 5, MBS E L TIEHPLC
o, e bz SmimikE, #HTs baxr TONSATOIBEORESRECH 5, BE, HPLC

PHRELAABRECED, I0mlEETETS, THIE 2T 2 EBFILH20H ( ARl ah s
DHERE- 202 (8RS, k F-HRralow BEDIVBETISA, LO3L, X/ 4, A
HAE ) HFoa(MBC), #2477 5~ b AFAEEH 4 ROHIE

O BPELEE0 g 2l =y 9221 R E, THPHUETH B0, GPCIRL AL AIETH - 12,
@ ke0mlZidilichi A, B4R o 8, |ET A5, M FAERGs ook BEHEE .

LESH RS 3, LTAWEIEAR, BENz S sLticiihshany,
B 2&/-n00mlBMAE, 300HEE ST FhoOEEDOIHOPCILE AR TH - 12,

A, KL IUBLFFA 77— b FAEHNENhZ LS
EUFi e — 2 AL iRET %, HEMBCICHR 2 M A D TE R RIME RO (2 T
LB FEREOER2Fig. 7.2 LR LI, 3 % HAEREC L CMBCOASREIFEREINES 21 T B

THEEPNETHEZ, Tiobb, GPCOBLE2RE
-7 %2243 L (K, 8mm) OFEicy3x BTy hEMBCIIEREK~BITF a0 kBl
Y-, EHIEEL, TPofc4%aKk7o HEL, 2 opas o Edffilge s TR,
105y, R/ BRELr R (144, w’  HPLCTHE TS 2, 72, 33— BLUFS STy
wYREHA.2g BLFMKHEF ) 715 % R E KB TEBER ORI T s A A Ay e
GRAEMT 5, v b I T s ORI TH B —Hie, K
L inTE T B0 F B S B OSRIETIZRECH
Ll OFBHSE ZBEER s h T 3 K ORESEILE L6 ORI LOE { OF BB o B & BIF
AOfETH Y, THANLERE, GCHBLUHPLCWLY WHFRTAC LIERAHETH B, (E-T, BEOE 3
NORGEES S IEABTRTS S, 1277, GCIELHH HPLCTIFHENE T s L0EEREM L LcH#
ETAHEONS AlBERON ey KB T5 AL OESE  HCEET A LRV EELS, FHLRBEHPLCK
SOMENCERT & 3L 5 WM & RIED 2 FF kDA N TV A REOE SRR 2 R T
FHILTEZIS~0mOEDEANCAANEHEREN da, $4bb, vrve sz 4lliL, EXTRELUT
BB, 2HETFTHIT AR~ 2 uIDEEEEATES (Mercktt®#l ) Z 7 st ho oo 2 & LML
ROAHOF c €59 -5 3 &L HEVEV, 261, 12HGPCTHM L, HPLC(UV254nm )} THlEdT a0
GCOBE 4 M HMRIEI00C » 6280°CETI0C 7 HF0 HIT2WTHRE L T 3aBMIE 21F0h, — D
HATRBIEARENLL. 36, FPD, FTD, DRI F 5 TRAVEE M H D RHPTH B,
HECDH BB IES x—2 34 2D F 5 7 hhssi RBEHE SN TSR EORBABECORES2T 5
WHBIRIEFSATH S, &8, #—224 FRBEON H451E2 L 0BRSSO & o BRI & O
EESR T, EERONBMOE, 22 roorerdl DELLDEAMASRE L AREONMBARKIC LHT
Bk WECD-GClz L 2 HIEMAIETH B, 20T, BRODNESBEM UL 5 NREE



118 i3

ORFIEELNE,

L bz ahr o s E E SR OB R O LT E 2 1
b, ZESTORBORKIHETRICT S & &b IZHER

fet sanples(50g)

OB OE

RILE

=
#
Of

BEOBEOR L5 08 LW EROBA 262 ¢ &
ik bR G IEEOMTE RS 1,
HFMRESHOBEREATOE =5 Y L 5Ohi
A ahsc &slifsans,

Dry sasples(50g)

Extraction rith aceton

Partitlon [nto dichloromethane

Dehydration

Evaporation to dryness

Gel permeation chrosatography

Eluate{100-240x1) from GPC column

E

Fortification with water
Standing for 1-2 hours

Gel:Polystylenedivinylbennzene copolywer,
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Fig. 7.1

Outline of the general cleanup procedure for the determination of

pesticide residues in agricultural commeodities.
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fet semples(100g) Dry samples(100g)

|

Extraction with methnol Fortification with water

| Standing for 1-2 hours.

Measurement of the volume of the extract

|

20 wl of the extract (1/10-1/20 of the total volume)

|

Psrtition into toluene

|

Charcoal-Florisi]l minicolumn chromatography
Column: 8am 1.D. Adsorbent: 0.2g of charcoal/cellulose
(1/4, w/w) + 0.5g of 4% deactivated Florisil.

Mobile phase: toluene
Fluate{10ml} from the mini column
Determination by FPD-, FTD-, ECD- or HECD-GC for

a variety of pesticide residues excepi for water

soluble pesticide.

Fig. 7.2 OQutline of the rapid cleanure procedure for the determination
of pesticide residues in agricultural commodities.
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STUDIES ON THE DEVELOPMENT OF EFFICIENT ANALYTICAL METHODS FOR
PESTICIDE RESIDUES IN AGRICULTURAL COMMODITIES

Yasuo ISHII

The Agricultural Chemjcals Inspection Station,
Ministry of Agriculture, Forestry and Fisheries
2-772 Suzuki-cho, Kodaira-shi, Tokyo, 187, Japan

SUMMARY

Along with the increasing wozld population, there has been a growing demand for more food,
To increase the production of food, it is unavoidable that a variety of pesticides is used to control
pests through the various stages of agricuitural production. While the need of pesticide for agriculiure
production should be generally recognized today, there has been some concern about their safety to
the consumess. Governments have taken the appropriate actions to safeguard the consumers.

Since enactment of the Pesticide Residues Amendment to the Pesticide Regulation Law of 1971,
in Japan, tolerances for 229 pesticides have been established on agricultural commodities as of April
10, 1990, The analytical methods adequate for the detection of appropriate amount of the pesticide
in agricultural commodities have also been established at time the tolerances have been established.
Such methods are useful when it is necessaty to analyze only the specific pesticide residue in agricultural
commodities, With increase of the kind of pesticides used in agricultural production, however, it has
become impossible to monitor the level of pesticide residues in general food effectively and meaning-
fully by these individual methods. Since the spray history of a given commeodity is generally unknown,
it is economically and physically impractical to apply a large numbe: of individual methods for all the
significant chemical residues that may be present, The only reasonable approach to monitor the pesticide
tesidues in food is to simplify analyses by developing methods which measure more than one pesticide
at a time,

To design, improve and extend methods by which a number of pesticide residues are measured,
the author has made the following examinations.

(1) The evaluation of preparative chromatographic systems, especially gel permeation chromato-
graphy (GPC) was undertaken as the cleanup technique for determining pesticide residues. Samples
were extracted with acetone and partitioned into dichloromethane, The extracts were evaporated to
dryness. The residues were cleaned up with GPC system, in which Bio-Beads SX-3 or Merckogel OR
PVA-2000 was as a GPC gel. Pesticides were determined by FPD-, FTD- and HECD-GC. Supplemental
Florisil or Hitachi gel 3019 was used in case further cleanup was necessary to facilitate the determina-
tion by ECD-GC or UVD-HPLC. Recovery data were presented for more than sixty pesticides
(organophoesphrous, catbamate, synthetic pyrethroids, organochlorine pesticides and so on) in 19 crops,
Average recoveries ranged from 70 to 120% at 0.1-10ppm fortification levels. The detection Iimits
by the method were 0.005-0.05ppm.

This method is very useful for simultaneous quantitatives analysis of various pesticide residues.

(2) A simple and efficient cleanup procedure for gas chromatographic determination of pesticide
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residues was examined by using a charcoal-Florisil minicolumn, The pesticide residues were extracted
with methanol, parfitioned into toluene, cleaned up with the minicolumn and determined by ECD-GC
and FTD-GC. Recovery data were obtained from 15 crops fortified with 25 pesticides at the tolerance
level of each pesticide. Recoveries of 23 pesticides were higher than 90%, but dimethoate and oxadixyl
resulted in a poor recovery which seemed to be due to their stronger polarities with an inefficient
partitioning into toluene and a strong adsorption with Florisil in the elution system. The detection
limits by the method were 0.01-0.02ppm for organophosphorous pesticides, 0.05ppm for carbamate
and synthetic pyrethroid pesticides and 0.005ppm for organochlorine pesticides. The method was
simple and applicable to the routine surveillance of various pesticide residues in many kind of crops.

(3) A number of substituted phenols and anilines are produced as the result of metabolism of
various pesticides. Therefore, a sensitive general method for the analysis of phenols and anilines could
be a useful tool for the determination of a number of pesticide residues, The author has developed
the determination method of phenols and anilines derived from pesticides using & high performance
liguid chromatograph with an electrochemical detector. The phenols and anilines were isolated from
the hydrolysates by steam distillation/XAD-4 resin adsorption or solvent extraction, and determined
by reversed-phase HPLC without derivatization. Subnanogram quantities of phenols and anilines were
detected. Recoveries of 4-chloropheel, 4-chloro-2Z-methylphenol and 2,4-dichlorophenol from eggplant
samples fortified at 1ppm ranged from 78 to 102%, while those of 4-nitrophenol and 3-methyl4-
nitrophenol were poor. In case of aniline pesticides, recoveries of fluoroimido, anilazine, linuron,
alachlor and iprodione from eggplant samples fortified at 0.4ppm were 100, 85, 68, 27 and 899,
1espectively.

(4) A procedure for the determination of thiophanate methyl (TM), benomy! and their degradation
products/metabolites in some crops was studied. At {irst, the separation and identification of the
photodegradation products of thiophanate methyl (TM) were done by high performance liquid
chromatography. The major degradation product of TM was MBC in both of an agueous solution and
a dry phase, The significant oxidation of TM occured in the dry phase to form oxygen analogues of TM
(OA-1 and DA-2).

Based on the facts mentioned above, the author examined the analytical method of TM and
its degradation products by using high performance liquid chromatography (HPLC). TM and its degrada-
tion products were extract with methanol, partitioned into ethyl acetate and cleaned up by alumina
column chromatography prior to the determination by HPLC, Residues of TM, MBC and two oxygen
analogues of TM (0A-1 and OA-2) were simultangously determined by HPLC., Two types of normal
phase columns {(Nucleosil MH, and Partisil-10 PAC) were used with mobile phase consisting of hexane,
dichloromethane and ethanol. The minimum detectable amount with a UV detector at 254 nm was
ca.5 ng for TM, MBC, OA-1 and OA-2.

Recovery data were obtained from tomatoes, green peppers, grapes and strawberries fortified with
T™, MBC, OA-1 and OA-2 at 0.5ppm levels. Average recoveries for TM, MBC, OA-1 and QA-2 wete
75, 104, 70 and 75%, respectively.

And a rapid method for the quantitative analysis of MBC was also examined by using in-situ
fluorescense spectroscopy on a TLC plate. The limit of sensitivity for this method was 0.005ppm
based on 100g sample as MBC, The recovery was 114% at 0.2ppm forification level.

(5) A high performance liguid chromatofzraphic method was developed for the determination of
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paraquat and digquat in crops and soils. The residues were extracted by boiling with diluted sulfuric
acid, cleaned up by ion exchange column chromatography and determined by HPLC with an UV
detector (254nm). The separation of paraquat and diquat was done on Partisil 10 SCX, using a mixture
(85+15) or 2M ammonjum phosphate buffer (pH 3.5)-acetonitorile as the mobile phase. This method
was highly sensitive and its minimum detectable amount was 0.5 ng of paraguat, Paraquat and diguat
did not interfere each other in the analysis. The analytical result of this method was in good agreement
with that of the official colorimetric method.

The auther analyzed paraquat in some agricultural commodities by this method and got no sample
which exceeded the tolerance. And a simple extraction method for'paraquat in soils was also developed.

(6) The quantitative determination methods of carbamate insecticides by colorimetory, fluoro-
metory, gas chromatography (GC) and high performance liquid chromatography (HPLC) and the
qualitative analytical method of carbamate insecticides were developed,

In colorimetry, CPMC was extracted with dichloromethane and hydrolyzed to corresponding
phenol, which was separated by steam distillation and then coupled with p-nitrobenzenediazonium
jon io produce colored compound. It was cleaned up by alumina loose layer chromatography and
determined by cologimetry. The detection limit was 0.03ppm based on 100g sample,

In fluorometory, carbaryl was cleaned up by TLC and determined by fluorometry (EX=265nm,
EM=333nm), The detection limit was 0.05ppm based on 10g sample,

In gas chromatography, carbaryl was extracted with methanol, partitioned into dichloromethane
and cleaned up by distribution between hexane and acetonitrile, coagulation and Florisil coloum chro-
matography. Carbaryl was hydrolyzed to l-naphthel, which was then {reated with monochloroacetic
anhydride in benzene to prepared a stable phenol derivative sensitive to electron-capture detection.
The minimum detectable amount was 0.01ng for carbaryl.

The HPLC method was examined for the determination of carbamate insecticides. It was not so
sensitive as the GC, but useful for the formulation analysis.

The method consisted of polyamide TLC and diszo-coupling reaction was developed for the
qualitative analysis of carbamate insecticides. The minimum detectable amounts ranged from 0.05./
spot for CPMC to 0.8ug/spot for XMC,

As metntioned above, the author established simple and effective cleanup procedures for the deter-
mination of multi pesticide residues by gas chromatography and high performance liquid chromato-
graphy, utilizing a preparative liguid chromatographic technique. Furthermore, using high performance
liquid chromatography with UV and electrochemical detection, the author improved the former analyti-
cal methods and developed new more sensitive analytical methods by which significant alteration
products of pesticides were determined. The auther hopes these methods are used for residue analysis
of a variety of pesticides in agricultural products andjor environmental samples.



130

INE

e
AUFS
BM
cC
Eo
Eir2
Ep
ECD-GC
FTD-GC
GPC
H
HECD-GC
k'
ki k.,
LCECD-HPLC
LPC
MBC
N-P FID
OA-1

OA-2

OCP

Rs

Rt

t

to

[5:3

TRC

T™

u
UVD-HPLC

max

AFRLPTHNWOCRES

Absorbance Unit Full Scale

~ /3N

AGEIuw WS04~

+ w R

HEFFHIAY

PRI FEREAL
CTFHMERERA Ao 0w b 537 4 —
BHREHREBEA TR I p 57—
FNBREIOT T T4~

BEhEE

Hall B SURRERUSRHA R s ev 757 4
Bk

LR 2208 — 7 OFEHE

WAL R Bk s o v b 55 T 4 —
W-HRBIue ST 4 —
AN E L

FTDIZRL

FF D 3 F— A FOBERRE
(Mg p G422 )

FH T 7R — b A FLORETIREL
(HEE N pBd R B )

o—rune T~

53 HERE

IR FEESY

pap i)

REE oW EE T ORRIE
e B LA OERRIEE
fifs o= b5 74—
FAZrA—bAFN

T8 Ot
SESEESCRE R SR i o o
FEZT 4 -

SEERE ko kK

= LRI RS

HEOR R B

R



BN 73 R RS R DBITITIN Y B DY 131

APPENDIX Chemical names of pesticides mentioned by common name in the text,

Common name

Chemical name

Acephate
Alachlor
Aldrin

Allethrin

Anilazine (triazine}
Benomyl

BHC

Bifenox

Blasticidin S

bromacil
Captafol

Captan

Carbaryl (NAC)
Carbendazim
Carbofuran
Chlorobenzilate
Chiorfenson (CPVBS)

Chlozfenvinphos (CVP)

Chlornitrofen (CNP)
Chlorothalonil (TPN)
Chlorpyrifos

CPMC

Cycloprothrin

Cyfluthrin

Cyhalothrin

Cypermethrin

0, 5-dimethyl N-acetylphosphoramidothioate

2-chlore-2’, 6-diethyl-N-{methoxymethyl} acetanilide

1,2, 3,4, 10, 10-hexachloro-1, 4, 4a, 8, 8a-hexahydro-endo-
1, 4-ex0-3, 8-dimethanonaphthalene

(RS) -3-allyl-2-methyl-4-oxe-2-cyclopentenyl (i RS)-cis, trans-
chrysanthenate

2, 4-dichloro-6-(o-chloroanilino)-1, 3, S-triazine

methyl 1-(butylcarbamoyl)-2-bennzimidazolcarbamate

1, 2, 3, 4, 5, 6-hexachlorocyclohexane

methyl 5-(2, 4-dichlorophenoxy)-2-nitrobenzoate

(5)-4-[ [3-amino-3-[ (aminoiminomethyl) metuylamine] -1-oxo-
pentyl] amino]-1-(4-amino-2-oxo-(2H)-pyrimidinyl)-1, 2,

3, 4-tetradeoxy-g-p-erythro-hex-2-enopyranuronic acid
3-bromo-3-sec-butyl-6-methyluracil

N-(1, 1, 2, 2, -tetrachlorothylthio) cyclohex-4-ene-1, 2-
dicarboximide

N-(trichloromethylthio) cyclohex-4-ene-1, 2-dicarbox-
imide

I-naphthyl methylcarbamate

2-(methoxycarbonylamino) benzimidazole

2, 3-dihydro-2, 2-dimethyi benzofuran-7-yl methylcarbamte
ethyl 4, 4" -dichlorobenzilate

2-chlorophenyl 2-chlorobenzenesulfonate

2-chloro-1-(2, 4-dichlorophenyl) vinyl diethylphosphate
Pnitrophenyl 2, 4, 6-trichloropheny! ether
tetrachloroisophthalonitrile

0, Odiethyl G-3, 5, 6-trichloro-2-py1idyl phosphorothioate
2-chlorophenyl methylcarbamate
(RS)-2-cyano-3-phenoxybenzyl! (RS5)-2, 2-dichloro-1-(4-
ethoxyphenyl)-cyclopropanecarboxylate
(R8)-o-cyano-4-fluore-3-phenoxybenzyl (1RS, 3RS)-(1RS,
3RS8)-3-(2, 2-dichlorovinyl)-2, 2-dimethylcyclopropane-
carboxylate

{(RS)-0-cyano-3-phenoxybenzyl (2)-(1RS, 3RS8)-3-(2-
chloro-3, 3, 3-trifluoropropenyl)-2, 2-dimethylcyclo-
propanecarboxylate

(RS)-2-cyano-3-phenoxybenzyl (1RS, 3RS)-(IRS, 3R8)-3-
(2, 2-dichlorovinyl}-2, 2-dimethylcyclopropanecarboxy-
late
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Common name

Chemical name

DDT
Diazinon

Dichlofenthion (ESP}
Dichlofluanid

Dichlorvos (DDVP)
Dicloran (CNA)

Dieldrin

Diquate
Dimethoate

Disulfoton
Edifenphos (EDDP)
Endosulfan

Endrin

EPN

Etridiazol (eachlomezol}

Fenarimol
Fenitrothion (MEP)
Fenobucarb (BPMC)
Fenvalerate

Flueythrinate

Fluoroimide
Flutolanil
Fluvalinate

Fthalide
Glyphosate
Heptachlor

Iprobennfos (1BP)
Iprodione

1, 1, 1-tzichloro-2, 2°-bis {p-chlorophenyl) ethane
d, O-diethyl O-2-isopropyl-6-methyl pyrimidin-4-yl phosphora-

thioate

0-(2, 4-dichlozophenyl) O, O*diethyl phosphorothicate
N-(dichlorofluoromethylthio)-V’ N -dimethyl-N-phenyl-

sulfamide

2, 2-dichlorovinyl dimethyl phosphate

2, 6-dichloro-4-nitroaniline

1, 2, 3, 4, 14, 10-hexachloro-6, 7-epoxy-1, 4, 4a, 5,6, 7, &, 8a-
octahydro-endo-1, 4-exo-35, 8-dimethanonaphthalene

1, 1-ethylene-2, 2"-dipyridylium dibromide

0, O-dimethyl S-methylcarbamoylmethyl phosphoro-

dithicate

0, O-diethyl §-2-ethylthioethyl phosohorothiolothionate
O-ethyl S, S-diphenyl phosphorodithicate

6,7, 8,9, 10, 10-hexachloro-1, §, 5a, 6, 9, 9a-hexahydro-6, 9-
methane-2, 4, 3-benzodioxathiepin 3-oxide

1, 2, 3, 4, 10, 10-hexachloro-6, 7-epoxy-1, 4, 4a, 5, 6, 7, 8, Ba-
octahydro-endo-1, 4-endo-5, 8-dimethanonaphthalene
O-ethyl O-4-nitrophenyl phenylphosphonothioate
S-gthoxy-3-trichloromethyl-1, 2, 4-iriadiazole

2, 4’-dichloro-e-(pyrimidin-5-y1} benzhydryl alcohol

0, O-dimethyl O-4-nitro-m-toly! phosphorothioate
2-gec-butylphenyl methylcarbamate
(RS)-a-cyano-3-phenoxybenzyl (RS8)2-(4-chlorophenyl)

-3-methylbutanoate

(R8)-a-cyano-3-phenoxybenzyl (5)-2-(4-difluoromethoxy-

phenyl)-3-methylbutylate

2, 3-dichlora-N-4-fluoropheny} maleimide
&, a, e-trifluore-3-isopropoxy-O-ioluanilide
{(RS)-a-cyano-3-phenoxybenzyl N-{2chloro-o, «, a-tri-

fluoro-p-tolyl}-p-valinate
4, 5, 6, T-tetrachlorophthalide
N-(phosphonomethyDglycine

1,4, 5,6, 7, 8, 8-heptachloro-3a, 4, 7, Ta-tetrahydso4, 7-

methano indene

S-benzyl O, O-diisopropyl phosphorothioate
3-(3, 5-dichlorophenyl)-N-isopropyl-2, 4-dioxoimidazol-

ine-carboxamide
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Common name

Chemical name

Isoprocarb (MIPC)
Isoxathion
Kasugamyein

Kelthane
Linuron
Malathion

Maneb
MCPA (MCP)
Metalaxyl

Methidathion (DMTP)

Metolachlor
Metolcarb (MTMC)
Nitrophen (NIP)
Oxadiazon
Oxadixyl
Oxycarbexin
Paraquat

Parathion
Parathion-methyl
PCP

Permethrin

Phenisobromolate
Phenthoate (PAP)

Phasalone

Pirimicarb

PMA

o-cumenyl methylcarbamate

diethyi 5-phenyl-3-isoxazolyl phosphorothioate

[ 5-amino-2-methyk6-(2, 3, 4, 5, 6-pentahydroxy-cyclo-
hexyloxy) tetrahydropyran-3-y1] amino-a-iminoacetic
acid

2, 2, 2 -trichloro-1, 1'-bis {(4-chlorophenyl} ethanol

3-(3, 4-dichlorophenyl)-1-methoxy-1-methyiurea

§-1, 2-bis (ethoxycarbonyl) ethyl O, O-dimethy! phosphoro-
dithioate

manganese ethylenebis (dithiccarbamate) (polymeric)
4-chloro-o-tolyloxyacetic acid

methyl V-(2-methoxyacetyl)-N-(2, 6-xylyl)-p1 -alaninate
S-2, 3-dibydzro-5-methoxy-2-0xo-1, 3, 4-iriadiazel-
3-yl-methyl 0, O-dimethyl phosphorodithioate
2-chloro-6-ethyl-V-(Z-methoxy-1-methylethyl)
aceto-o-toluidide

m-tolyl methylcarbamate

2, 4-dichjorophenyl p-nitropheny! ether
S-tert-butyl-3-(2, 4-dichloro-5-isopropoxyphenyl)-1, 3, 4
-oxadiazolin-2-one

2-methoxy-N-(2-0x0-1, 3-oxazelidin-3-yl-aceto-2', -
xyHdide

5, 6-dihydro-2-methyl-1, 4-oxathin-3-carboxanilide 4, 4-
dioxide

1, I’-dimethyl-4, 4>-bipyridylium dichloride

0, O-djethyl O-4-nitrophenyl phosphorothioate

0, O-dimethyl O-4-nitrophenyl phosphorothioate
pentachlorophenol

J-phenoxypbenzyl (1RS, 3RS)}-(1RS, 3RS)-3-(2, 2-dichloro-
vinyl}-2, 2-dimethylcyclopropanecarboxylate

isopropyl p,p -dibromobenzilate

S-a-(ethoxycarbonyl) benzyl dimethyl phosphoro-
dithicate

S-(6-chloro-2-0x0-3-benzoxazolinyl) methyl O, O-diethyl
phoaphorodithioate

2-dimethylamino-5, 6-dimethylpyrimidin-4-yl dimethyl-
carbamate

phenylmercury acetate
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Common name

Chemical namg

Pretilachlor
Procymidone

Profenofos

Propanil (DCPA)
Propoxur (PHC)
Propyzamide
Prothiofos
Pyrazoxyfen

Quintozene

Swep (MCC)

TEPP

Tetradifon
Thiophanate methyl
Tolelofos-methyl
Tralomethzin

Triadimefon

Trichlorfon (DEP)
Vinclozolin

XMC
Kylyicarb (MPMC)
Zineb
2,4-D

2-chloro-2’, 6’-diethyl-N-(2-propoxyethyl)acetanilide
N-(3, 5-dichlorophenyb-1, 2-dimethylcycloproane-1, 2-
dicarboximide

O-4-bromo-2-chlorophenyl O-ethyl S-propyl phosphoro-
thioate

3’, 4’-dichloropropionanilide

2-isopropoxyphenyl methylcarbamate

3, S-dichloro-N-(1, 1-dimethyl-2-propynyl)benzamide
-2, 4-dichlorophenyl G-ethyl S-propyl phosphoroditiiioate
2-[4-(2, 4-dichlorobenzoyl)-1, 3-dimethylpyrazol-5-
yloxy]acetophenomne

pentachloronitrobennzene

methyl 3, 4-dichlorocarbanilate

tetraethyl pyrophosphate

4-chloraphenyl 2, 4, 5-trichtorophenyl sulfone
dimethyl 4, 4’-{o-phenylene)bis(3-thicallophanate)

02, 6-dichloro-p-tolyl O, 0-dimethyl phosphorothioate
(S)-ecyano-3-phencxybenzyl (1R, 35)-2, 2-dimethyi-3-
[(RS)-1, 2, 2, 2-tetrabromomethyl] cyclopropanecarboxylate
1-(4-chlorophenoxy)-3, 3-dimethyl-1-(14-1, 2, 4-triazol-
1-ylybutanone

dimethyl 2, 2, 2-trichloro-1-hydroxyethylphosphonate
(RS)-3-(3, 5-dichlorophenyl)-5-methyl-5-vinyl-1, 3-oxa-
zolidine-2, 4-dione

3, 5-xylyl methylcarbamate

3, 4-xylyl methylcarbamate

zine ethylene-bis{dithiocarbamate)(polimeric)

(2, 4dichlorophenoxy)acetic acid




B ¥
Original

Bull. Agr. Chem. Inspect. Stn.
No. 31: 135~140 (1991}

BEMAHOMLRSICET A AELERETEOKRE
w2 FAPOFHIRS OMELE
TR - R - Bk &

IEEMRNL, FORSOTh, PEREAORFTHEPH
MOMAEEORLEL & oo i B s e B SR
P REGHEANS E OIS b - T 5, B,
R L 0 MR 5 5 12 ORI R A
&, FEROILFIR KIAID (3 i Gk & SR
WAHRUE LI b @, HAWTESRZ 2HSTETEATL
744 on TR EpERLS N, BARPSH
{b9212nT, FROICEHER SN A5EERESOEN
BLRaTEI,

e 5 OB E, THRAEROHh» 5 DB
SRR L S e EML TEBIRaND, T IS T
Az A, FEHIVEEREERETAESEIIONT
FHHBRITEV, AROEBFETHER LT, B
Wz EREEsRATNEL S v, BREDE R
P ¥ 256, FORS 0RO, LS OMH
CREANABLEETH S,

Lrl, THLOMBESIIERILSHOEEN TS
AL EMBEL, RO aw &5 T 4 —~HETILRS
DRIEHFES T,

BREILEET ( NMR ) i, AlEBASERY TS
»Té, ThIRFENRZHAREONTE (OFRE LT
6T G, HBEIRNMR 2Au0 i tEssld O &)
WA ORETE R LT 5, BT, BHFH
085 ORE B H{FERSCITA 5 HEIO0T, RibEtk
Hl B i EE L.

HHEREURE

1. & B

BT FI PR ALY 2 o dov s (EAFLR
99.8% ) CDCly

PSRBT . FhoAFAF L Si(CH; )
(LT ITTMS] £389)

S

FRETEHERIEREEIH

KIAFUIFL L AFI AT o= —F il

RBY)FFLIF T AF AT Y ILL—F

RIFHvzFL L PELHT -7

Dk s F N Z IR LG b
(PO oy a— il )

135

oAl
p - F bl (B )
Fuvo—a {TEAFwL)
rF AT (RERRL )
3—AFN=-F -2 bFTa s - CTHAD
IR ;
WHMA, B, C: FVFFovzFLoRF )
7 x = Nn—F G H T 39A
WAD YR xF LT AFL
FOAT—-FreSHTIIA
2. BEEXUES

NMRIER ©  INM-GSX-400 ( A#ETFH )
Fe—-7 NM-G40-Ti0 ( B&10mmZ A )
Hgn 0 399.7MHz (*H )Y, 100.5MHz(®C)

3. MEERESIUREREORE

S BT RE AL BB B #5200 mg % B 4 D 10mm 0
HEE (LT MNOmmEAHE ] L8 ) gD, 0.03%
TMSADCDCI, 2N A THM S8, 3.5ml D REE
sl

i, JLA200me ~2 g% 10mmEENSIcIE b, LUFEE
HEAET & IR & ¢ TR & L.

AERHOBHEUESR

Bo—-NMR D3RS DR
Folt B bl FF— 4 EREE T
Zokltth C- NMR &+ apiiEicsab,
LH SN AKX (SN B R, gD
T BC-NMRDF— % —#8 4 > k% 32,76BIC
BELIH, COEBTEY Y VOB I»EE
AR CHa DT, KRB TRT -2 —HF1 |k
65,536 L EBE LI

SRR RS E—EIC L2 RS, Rl
FHM (BRI FozF L rAFY 4T o=l —
FA%E) BALAELSHTREET ALY, 0.75
B BT % 2 45 LTCITASSINEL 50 | Uz,
-5, TMSPEET & OESFILSE T, B
IESINEBBIET AL O EEboll, Y
AFLTF LT ENT Y T —F LOH 2P
I~1,2(7F,

1.
(N

(2



136 O B

(8 297/ JY.7AREMIERLL S
JVREAE L HEIN L, AEREEER G600 CREICET A
VT NE— S hotl, UL, 4fREDOL
FF i, 60° T A - CEEMRD Lo, F1,
EDTFEats T, —RRIC45° DT A5 SIN SR
Ho7 (Fig.1—3 ),

LImoBHOER, PC- NMROEBERELZLHT, &

A (BEDTFLEDOBA § BHULEN ) RURHEB

( REBEERIOEMERELTB LR ) & L,

Z A % B
RIS e 30, 120Hz Rl
T4 H i 15,050Hz [ Z
Pl I S 65,536 Bl %
7Y T 45° 60°
281 2 1.58 0.75%
Hisrm 1,024 2,048

'HEDFh o7V REFho 7V BE
2. REEEREERSE s RO CRE

A HORBERA(HVIF 2o nFLoTLELT
Pz —F, FVFFLnFLorAFY LT =il
—F N, VAR nFL L DE LB T, AT
FURNLEYS ER— ) 2 IHEOBEHE{FL L,
TFEOUNT, JoAFN- D -t NFTE
A) B ST, FREEAOHBR D ORES 1~
10% DIEE (HBESE ) 2HBM L, T OBE200me~2g
PREATSICER L, LEOS&ML 0RELL.
TOBER RO BT, RETHOR
miEEENEYE U Chnid, RimEdRlghfo *C-
NMR & &3 4D SIN i, 3F—EFTHot,

~%, REFEERBREOS 7+ 400 ( TMS v
b & O R OE P DA TH - E B
Ot ppm, )13, ABEAOCHREEEHAESRCCH T
b, EEEAOERBERHERE (=R ) B L TE
AV
SHALFNRANEGI 2 - D1 %E L EED
PR DIz iE S P C~ NMR 224 h DBt %
Fig.2 kR, HFEREOEMc207C o LRl 3k
{IEAH, vorrod ok bR Lz, ABEH
{ g TR0 1~0.2ppmfBRED, 2gTi20.2~0.4ppm 2
BEOEHBALA (Fio, BHEER gt l RD
FFABIREAPNBTEL Do),

LD S L0, IppmEL R DT Thiug, M
BRSERELERL VDT, REEERHORED .7
a3 E OB IZE ¥ 2 B 400me % SEHEAY /S FLAIR

@

oF

5315

EafFe L,

BUERAA00me B IR L, RMFA (7Y o 45, <
a2 [ERELLSR, FISEEEL 0240 ) ik b e Lo e,
HREFHHOPC- NMRER LV F + A0/ Mg
FEEAEEEROTERIc L b oA h, KEHA
FOSHET ] ~3% ( ZEM00mgH 4 ~12mg ) TH -
e
3. mREAGOREIENOBEE

REMNFEOEUHNTCHLAVAF o zFLroasFr I
Vo —FABRSEH LT IHEOTHIRILA I >
WT, TOEEBEATL,

B I0BIRESE L COAAAMATIE, #Ud+
IFLAFIAT 2 —F MICERMcA GRS
37.3ppm, 44.5ppmiEOLTF 4 { Fig.3-1) %, &
A CERSICHE TSI (Fig.3-2), 3%EEzh L
PEHELTVAIAB TR, SFerrariBbhasy
FFABREHFATRONS OO, SINEMEWIH Y
=% b o 7O EOFAI D e LEMTH - 12 (Fig.
3-8, &MFB (607~ 0,7580-2,048E B15 ) THISE
Az &k hAMICEE ¢ 5 (Fig.3~4), SHiE
D2 LEWIAC TS, REBicsh, FUA%
DIRFUAFNNT 2 =2 —FNVEFEOL S LE
PEILTERDARC EMTEI(Fig.3-5),

g, BVAFIFLFAFAT AL —F IR
EBEESTLTWVWABAIDIZENTS, #YFxox
FL DA DN CBRREICHET A EEL
A3 Tppmfd D v ¥ F AR BELHERT AL &8
T&T.

4 EHFLEHOEMEE

AHNA~DTF Lt oY FERINGEOER 2Fig.4
RT, WIE" ORE TIREIHESER LR 2
Y IRIMZRFFRIEERE C o - o hs, FHMORMY TSN
EpmEshTvaicn, 1%ENTE Sy +a
& LTEw SN, Nl, HEBHPOHAREE 2 24
Ltz s, X0 foZH 0. lppm B
Ed 60, 2ppmBE ik A Uic, 1oL, COFITH =
F P FmT71.0, 61.9ppmODvF F oL LIAIZ, &
WO T BN IppmlHOEW th-t, TDX
Ji, BEHLPTL LI FARDNCE, JE &
R InE L T hEEb L LB 6O,

z =3

H-NMR, ¥C- NMR Q100458 - DR 245
3400, BEBOSHTIR, EWiclboso
BEREORTL, iz CEBRA2RATETA &8
REIBE M,



19914E 8 A

—77, BC- NMR O Tif, 20~50mego i E % fi
WTHIE 2N 5B C EMBFVN, 5T htpsk & i HEI DG
BHE— AT IS SET 3 1o, IS %1
AATENH A, cDCEEPC- NMROENTH 343,
THESRE S » 7)o & e 73 ¢, HEA
B4 Ticsh, BEDR T HERADL 7 LR
hicd WiEmpia b, EEOHELIL o aEillo s
bEMTHAE,

Lisl, 'H- NMRMSARELE b Tidia{, °C
-NMROHMEL 'H - NMROFEBEBELT, ¥HT
BROHAT LIZHRRTH S,

BC- NMROEKE 28 5 120, ABThoONEHRT%
{3 RE, LT addfipELL T, EEHSREC
B, cOfh, YT, WERSOFRITL S
& A JRGLR O F R 2 HE U T40me % SRt
flanTu s 5 mmabEHE RN L 7o 1212 L, TR
Tk, BWHEENC 0% S F 4TV B SRR O il
LEBECH -,

FPEClE, S{EOERO 5 10mm T 2R,
FLENDRNT e MFs - Tid, CDCL T 3 FHBUE § i
YD 2 {51 LT40me B R L1,

BEBR O T 2 UEELE UiE, 10mm &
BHEMEAIRHE b mmAUS B ERN I, SIN Laiin2
FdZantz, 21, LA ELIIIRLTH-
o

Ik, REBRIRIEICSHZD, PC- NMRER: "H-
NMR (@i o &k ClliE ) iwou e b MR
DRIz L s 2 0 O ASEEE L 7oA, SIN T
DNTIEK ELWEER NI -1, ' H- NMR ¢,
JERTE s &+ D SIN [E4 AID 25— 5 O EREE (12
o b IEHBIN TV ALBEELGNS,

OB OER, AT 3% (ERFE12mg )
L EER shTHARmEEAR Iz T, 1 REE
EoRE TRy BMETBCEMNTEL, COFRMIT
b, #SL FoIEkoVT, TEREEEA R

S O BNIIER A 12 B 3 3 NS T o) et 137

T&ALEFEINS,

ks, BABE~OERER S oL TRETAC
Lid, vy ad M ESENLRESARERLS D
D, LFFALDFESPRICRADT, 25—z
B E LT, HHitEENbLEEALNhS,

i, MO RETEITT A oo E i R
OIS 7 — 2 HeERIL T, TOMENETN 20
fotn,

= =]

Wik, WHRIORITEN -O@RE0 5, FLAM O
1%45Y % NMR 2 BT ciiE 4 2 Hk 2T L.

EFEI0mmONM R FABTie, AFFM0mg2ES v
oL LICPERR XY, '"H-NMRAEFEC~ NMR Ofl
Eeffat,

BC- NMRE|ESEMILLFoithTtHhs,

</BC - NMREIT %> A %(B
BT 100.5MHz [& 42
TR F 30,120.5Hz A
74y g 15,050 Hz mlfE
F-hHA b 65,536 BV
7Y w7 45 80°
23 ZAREG 1.5/ 0.75%
IR 5 1,024 2,048
HEDFH 7Y ot BEFho TV s Vi

BIFA RS TEEWOBIE & B Lo aT
&IFB T RimEEROIE MR 2 TR LT RAT

Aatic s s RimEERIORERA L, ®WHHizl
~3%THo1l,
5| 3k

() sk, MO8, " L
29, 17(1989)

DRSS



138 BB B Bl OW K 315

4]
aanr THMS
——
T W A i _
apm
%0 jusl 5 o
2
g
- i W
150 10 0 L]
3
._...___j__.U...J L—-————-JU&-
o
0] 100 L L]
Fig |
HE 3
Y] I f m
T4 6.5 5!.'93
JL ;L l 1
lllll l n z n pom
1] 45 “ kS 30
[} . . N
‘Hl's 3]'3 15 1 s wppm
6]
7560 55551 51.88)
! .
- - ot I :
0 45 40 38 0
@ 4451 73 J
| | PR —— o
15 k| ] ]
@
P s - X T v T .1 %59 am
55 s @0 35 ®» !
w s k1] l
,)JL, ud___
k] 7 &5 Py
+- - watrs ——-—,JK-U*-—_-MM
50 15 @ s | N0 )

5

Fig 3 Fig 4



19914 8 A IR DERIAE S I A BUS TRERORH 130

Fig.1 79 o 7HEALABREOELYDEMICEITEZPC-NMRARY b i

Fig.1 C-NMR specira under the several conditions of flip angle and pulse repetition time
(1) flip angle=45°, pulse repetition time=1.5 sec., accumulation times= 1024
(2) flip angle=45°% pulse repetition time=0.75sec., accumulation times= 2048
{3) flip angle=60° pulse repetition time=0.75 sec., accumulation times= 2048

Fig.2 DA FNANFHI L3~ RIZD1I %20 —AHEEOPC-NMR AR ko
Fig.2 ™C-NMR spectra of dioctylsulfosuccinate and 1% xylol solution of this agent
(1) dioctylsulfosuceinate 200mgitube (2) 1% solution 200mg/tube
(3) 1% solution 400mg/tube 4) 1% solution lgftube (8) 1% solution Zglftube

Fig3d HIAFVDnFLLrAFIALT 2 2T —F 2RO PC~-NMRA~RY o
Fig.3 ™C-NMR spectra of emulsifiable concentrate containing polyoxyethylenestyrylphenylether
(1) polyoxyethylenestyrylphenylether 200maftube condition A

{2) emulisifiable concentrate A 200mgftube condition A
(3) emulisifiable concentrate B 400mgitube condition A
(4} emnulisifiable concentrate B 400mg/tube condition B
(5} emulisifiable concentrate C 400mgitube condition B

condition A & B was as follows .
A [ flip angle=45, pulse repetition time=1.5 sec.,, accumulation times= 1024
B : flip angle=60", pulse repetition time=90.75sec., accumulation times= 2048

Fig.d zFAeo vy, HHARFZORSMOPC- NMRRRY b
Fig.4 "“C- NMR spectra of "ethylcellosoive, emulisifiable concentration A and their mixtures
{1} ethylcellosolve 2megltube
(2) emulisifiable concentration A-+1% ethylcellosolve 200mgitube
{3} emulisifiable concentration A+ 1% ethylcellosolve 400mg/tube
{4} emulisifiable concentration A 400mg/tube
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Summary

Establishment of quick multiple analytical method
for inert ingredients of pesticide formulation
(Part 2) Analytical method for inert ingredients of emulsifiable concentrate

Yukio Nishizawa, Kinya Hirose and Osamu Suzuki

We developed the easier method to confizm inert ingredients, such as surfactant, in emulsifiable concentrate,
by nuclear magnetic resonance (NMR}).

In a 10-mm O.D. sample tube, were placed 400 mg of emulsifiable concentrate, dissolved in CDCly and
determined with ' H-NMR and '2C-NMR.

The operating conditions for 13 NMR were as follows:

13c.NMR

condition-A condition-B
observed center 100.5 MHz 100.5 MHz
observed region 30,120.5 Hz 30,120.5 Hz
filter range 15,050 Hz 15,050 Hz
data points 65,536 65,536
flip angle 45° 60°
pulse repetition time 1.5 Sec 0.75 Sec
accumulation times 1,024 ) 2,048
irradient of 1H-regicm complete complete

Condition-A was suitable to the determination of low molecular compounds
Condition-B was suitable to the determination of non quarternary carbon atoms of surfactants

In this study, the four surfactants was determined at the lowest levels of 3% in emulsifiable concentrates.
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W1 E EHEROBRME &M e 2 e id 28 (25°C, LC-50f, 48hr; ppm)

Tablel |

to Oryzias latipes (25°C. LC- 50 values, 48hr; ppm)

Decreasing effect of dust activated charcoal on the toxicity of pesticides

5319

Additive rate of

Time after s
Pesticide Formulation | treatment activeted charcoal (%) BiA CiB CiA
(hr) oA | ooumy | 0.1
{ Insecticide } TP 0 0.055 12 64 218 5.33 11,164
benfuracarb 24 0.0s8| 23 180 | 397 7.83 13,103
0 2.3 360 13,300 | 157 9.17 |1435
benfuracarb G 24 | 14 640 |4.300 | 45.7 | 6.72| 307
0 3.4 | >100 S100  [>29.4 - [ >29.4
benzomate TP 24 53 | >200 |>200 [>37.7 - | 5377
0 0.10 12 a3 120 2.75 | 330
carbosulfan TP 24 0.18 13 76 72.2 | 5.85| 422
carbosulfan G 0 2.8 120 1,400 42.9 | 11.7 | 500
24 2.8 170 1,600 80.7 | 9.4t 571
: p 0 0.33 18 76 s4.5 1 4220 230
cartap 24 0.35 18 76 51.4 4221 217
cartap + C WP 0 0.43 23 180 53.5 7.83| 419
flucythrinate 24 0.45 23 430 51.1 18. 956
chlorfenvinphoes TP 0 0.23 43 >100 187 >»2.33 [»435
(CVP) 24 0.25 75 >200 | 300 >2.67 |>800
o | 14 190 1,800 13.6 | 9.47| 129
chiorfluazuron (EC3 2 | 25 480 | 2100 19.2 | 4.38] 8.0
. 0 0.33 7.3 71 92.1 | 2.88| 63.6
chloropicrin TP 24 | 18 75 120 447] 1.80| 667
chlorpyrifos p 0 0.68 | >100 >100  [>147 - [>147
pYy 24 1.0 | >200 200 |>200 - |>200
cyanophos EC 0 17 140 360 8.24 Z.57 21.2
(CYAP) 24 2} 230 950 11.0 4,13} 45.2
eveloprothrin G 0 | 100 160 220 1.60| 1.38] 2.2
yetoprothm 24 | 150 180 250 1.20| 1.39 1.67
tonrothrin b o | 130 180 240 1.38| 1.33 1.85
cyclop 24 | 180 210 980 17| 1.33 1.56
. 0 0.024 15 22 | 625 1.47 | a17
cyfluthrin TP 24 0.090| 25 78 | 218 3.12 | 867
) 0 0,050 20 200 {400 10.0 |4,000
cyfluthrin EC 24 0.86 76 210 88.4 | 2.76| 24d
. 0 0.056 7.3 86 130 11.8 |1,536
cyfluthrin ECEW) 24 | 0.064 7.5 | 88 |17 1.7 |1578
fluthe sL 0 0.075 13 >100 173 >7.69 [>1,333
Cytluthrin 24 0.080 13 >100 163 >7.69 {1,250
. 0 0.033 9.5 38 | 288 4.00 [1,152
cyhalothrin TP 24 | oloes| @3 0 | 516 4.24 |2'188
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additive rate of

Time after . -
Pesticide Formulation | treatment activeted charcaal(%) | 5., | cip | cia
(hr) oar | .0 | 0@
_ 0 0.030 3.5 12 |17 3.43| 400
cyhalothrin EC 24 0.073 2.9 24 30.1 | 10.9 | 329
. 0 0.033 7.8 35 | 236 4.49 |1,061
cyhalothrin wp 24 0.12 1 33 91.7 | 3.45( 317
i p 0 0.033| 23 53 697 2.30 | 1,606
cypermetirin 24 0.085 | 120 >200 1,305 ~1.67 [>2.326
S oe 0 0.065 7.8 0 {120 5.13| 615
cyp n 24 0.068 28 78 431 2.61 {1,123
. 0 0.053 73 | w0 |38 £3.7 |1887
cypermethrin WP 24 0.10 13 10 | 130 8.46 [1,100
tia wp o | 10 170 {1,200 170 | 7.08| 120
1azinon 24 12 170 1.300 14.2 7.65| 108
. 0 2.1 84 530 40.0 | 6.31| 252
dicofol EC 24 2.3 110 580 478 | 5.27| 252
0 9.014 3.6 36 (257 10.0 (2571
endosulfan TP 2 0.13 7.6 90 58.5 | 11.8 | 692
0 0.0056] 6.4 35 [1,143 5.47 |6.250
endosulfan EC 24 0.043 10 75 | 233 7.50 |1.744
tosulr wp 0 0.021 2.1 86 | 100 50.0 |4,005
endosullan 24 2.035 10 170 256 17.0 [4.857
0 1.5 75 | >100 50.0 | >1.33 |>66.7
E PN TP 24 2.1 | >200 »200  |>05.2 - |>o5.2
0 1.0 43 360 43.0 | 8.37) 360
E PN EC 24 1.3 45 380 34.6 | 8.44| 292
. 0 4.3 28 380 6.51! 13.6 | 98.4
ethiofencarb EC 24 | 11 43 760 3ol 77 | 6ot
0 0.25 13 170 52.0 | 13.1 | 680
ethofenprox EC 24 3.3 180 210 545 | 1.17| 63.6
0 4.6 230 370 50.0 | 1.61| 80.4
ethofenprox WP 24 5.5 250 410 455 | 1.64| 745
. ol 12 75 | 1,100 6.25| 14.7 | 917
etrimfos EC 2% | 14 150 | 1.200 10,7 | 8.00| 85.7
o 0 0.30 7.6 27 25.3 | 3.55| 90.0
fenbutatin oxide TP 24 0.38 14 38 368 | 2.71| 100
o 0 015 7.3 20 487 | 2.74| 133
fenbutatin oxide EC 24 0.43 7.5 35 17.4 | 4.67| 8.4
o 0 1.8 36 11,200 20.0 | 33.3 | 667
fenbutatin oxide wP 24 2.5 5 {2100 20.0 | 42.0 | 840
fenobucarb op 0 1.0 23 180 23.0 | 7.83| 180
(BPMC) 24 L7 55 | >200 304 | >3.64 >118
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. Additive rate of
Time after i
Pesticide Formulation| treatment activated charcoal (%) BiA CiB CliA
(hr) oA | 0.01® | 0.1
. 0 1.5 30 | >100 20.0 | >3.33 | >66.7
fenothiocarb TP 2% 1.8 73 | >200 0.6 | >2.74 [>111
. 0 0.68 24 | >100 35.3 | >4.17 [>147
fenothiccarb EC 24 0.73 78 | >200 107 | >2.56 [>274
W] 1.4 >100 >100 >TL.4 - >TL.4
fenoxycarb TP 24 | a2 |20 |Sz0 [>62.5 - 15625
0 2.3 180 750 8.3 | 4.7 326
fenoxycarb wh 24 | 2.5 | 30 li400 |152 3.68 | 560
. 0 0.012 9.5 23 | 792 2.42 | 1917
fenpropathrin TP 24 0.055| 25 |200 455 | >»8.00 | »3.636
. 0 0.025 2.8 7.3 | 112 2.61 | 292
fenpropathrin EC 24 | 0.025 3.5 13 | 140 371 | 520
. 0 0.028 5.0 R 179 7.60 {1,357
fenpropathrin wp 24 0.028{ 11 78 |393 7.09 |2.786
. 0 0.75 | 170 480 |27 2.82 | 640
fenpropathrin SP 24 1.3 310 680 72.1 | 2.19| 158
. 0 0.018 2.1 18 LT 8.57 |1.000
fenpyroximate TP 24 0.020 5.0 53 1250 10.6 |2.650
. - wp 0 0.018 18 21 100 1.7 |1,167
enpyroximate 24 0.026 3| 210 127 83.6 8,077
| P 0 00058| 14 68 A4 8.86 (11,724
fenvalerate 24 0.075| 15 70 200 4.67| 933
fenvalerate -+ ( WP) ¢ 0.11 38 480 327 13.3 (4,364
malathion 24 0.33 | 110 810|333 7.64 |2,545
fuvalinat o 0 0.003| 14 70 | 151 5.00 | 753
uvalinate 24 0.093 a8 =200 | 409 >5.96 | >2.151
_ 0 0.015 3.5 18 |233 5.14 |1.200
flucythrinate EC 24 | 0.020 3.7 18| 185 4.86 | 900
_ 0 0.015 0.76 | 17 50.7 | 22.4 (1,133
flucythrinate wp 24 0.038 7.3 25 |192 3.42 | 658
. 0 0.43 1 68 95.6 | 6.18| 158
flucythrinate G.WP 24 0.45 16 100 36 | 6.25| 222
. 0 0.018 3.5 33 | 194 9.43 |1,833
flucythrinate SL 24 0.020 3.7 35 | 185 9.45 |1.750
. 0 0.013 7.2 23 | 554 3.19 |1.769
flucythrinate ™ 24 0.036| 14 73 |389 5.21 2028
_ 0 0.05 | 110 230 {954 2.09 |4,107
fluvalinate WP 24 070 | 130 280 | 186 0.15 | 400
Huvalinat op 0 | 220 330 | 1,600 1.50 | a.85| 7.21
uvalinate 24 | 810 1,100 1,800 1.80| 1.64 2.95
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. Additive rate of
Time after a
Pesticde Formulation | treatment activeted charcoall®) | o0 | cp | cra
the) oAy | 0.01BY | 0.8O
methidathion C 0 0.040 8.6 110|215 12.8 2,750
( DMTE ) 24 0.048 12 180 | 250 15.0 [3.750
0 0.86 7.5 50 8.72| 6.67| 58.1
methomyl WP 24 1.0 1 73 1.0 | 6.6¢| 73.0
milbemectin Tp 0 0.056 13 75 232 5.77 |1.339
! < 24 0.13 a5 140 277 3.89 |1,077
Ibemecti EC 0 0.068 1.0 4.3 | 14.7 4.30] 63.2
mifbemeciin 24 0.10 3.6 10 35.0 2781 100
i P 0 0.021 8.6 83 410 9.65 | 3,952
permethrin 24 0.056 12 >200 214 |>16.7 |>3671
i EC 0 0.033 3.3 100 100 30.3 [3.030
permetnrin 24 0.035 8.2 110 177 17.7 [3.143
e WP 0 0.065 7.0 120 108 17.1 |1.846
permethrin 24 0.10 18 130 180 7.22 1,300
phenthoate Tp 0 0.17 23 180 135 7.83 [1,059
(PAP) 24 0.17 23 180 135 7.83 1,059
Ivnacti +p 0 0.033 7.3 21 221 2.8% | 636
polynactins 24 0.073 13 75 178 5.77 (1,027
fenof. TP 0 0.48 | >100 100 [>208 - |>208
prolenctos 24 1.2 110 >200 91.7 {1 >1.82 |>167
rofenofos EC 0 0.86 73 380 84.9 5.21| 442
p 24 2.3 110 540 47.8 4.91| 235
propargite Tp 0 5.0 53 >100 10.6 | >1.89| =>20.0
{ BPPS) 24 5.2 75 180 62.5 2.40 15.0
0 1.0 | >100 100 [>100 - |>100
pyraclofos T 24 1.3 120 | >200 92.3 | >1.67 I>154
aclofo WP 0 2.1 33 1,300 15.7 | 39.4 | 619
pyraclolos 24 2.2 160 2,800 72.7 | 17.5 {1,273
0 2.7 280 2,200 104 7.861 815
pyraclofos G 24 | 10 630 | 3.600 68.0 | 5.29] 360
X 0 C.056 3.8 15 67.9 3.95] 268
pyridaben TP 24 0.11 5.7 76 51.8 | 13.3 | 691
. 0 0.33 35 330 106 9.43 [1,000
pyridaben wP 24 0.35 38 360 1.9 | 9.47 |1020
) 0 .20 77 220 385 2.86 {1,100
pyridaben WPEL) 24 0.92 | 110 280|500 2.55 1273
X ) 0 7.1 48 530 6.76| 11.0 74.6
pyridaphenthion EC 24 | 85 150 640 17.6 | 4.27| 75.3
ecmethri P 0 0.056] 46 >100 | 821 >2.17 [>1,786
resmethrin 24 0.12 50 200 417 4.00 |>1.667
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. Additive rate of
Time after : o
Pesticide Formulation | treatment activeted charcoal (%) BiA CIB CIA
(hr) 0A) | 0.01®) | 0.1O)
0 0.023| 12 6 |52 3.83 [2,000
rolenone TP 2 0.023| 13 76 | 565 5.85 [3.304
o | u 120 350 109 | 3.00f 32.7
sulprofos EC o | 12 130 410 0.8 | 3.15{ 34.2
0| 25 76 180 3.0 2.37] 7.2
teflubenzuron EC 20 | 25 78 200 312 2561 8.00
. o | o035 15 33 60.0 | 2.201 132
thiocyclam TP 24 0.25 15 73 60.0 | 4.87| 292
, 0 0.5 10 130 28.6 | 13.0 | 371
thiocyclam wp 24 0.43 13 150 30.2 | 11.5 | 349
o 0 0.22 14 38 | e3.6 | 2.71| 173
thiodicarb WP 24 0.72 33 230 458 | 6.97| 319
L . 0 4.1 48 420 7 | 8.75] 102
thiodicarb Glbeit) 21 | 18 120 850 6.67| 7.08| d47.2
- 0| 8.0 86 670 0.8 | 7.79| 3.8
thiodicarb b 24 | 25 310 | 2,400 12.4 | 7.74| 96.0
: o | o0.0a3] 15 13 | 349 2.87 [1,000
tralomethrin TP 24 0.0751 23 120|307 5.92 |1.600
. o 0.073 3.5 18 | 419 | 37} 178
tratomethin EC 24 0.080 3.8 21 47.5 | 5.53| 263
. ol 0.3 | 1o 180 | 306 1.64| 500
tralomethrin WP 24 3.4 130 530 8.2 | 4.08] 156
¢ Fungicide ¥ oL o[ 10 36 140 3.601 3.89| 14.0
amobam 91 | 14 140 360 100 | 2.57| 25.7
o P 0 0.18 | >100 | >100 |>556 - |>586
anilazine 24 0.23 130 =200 565 | >>1.54 |>870
. 0 0.25 | 20 53 | 87.0 | 2.65| 212
benthiazole TP 2% 0.25 33 10 | 132 3.33| 440
o | P 0| 0.8 55 | >100 1306 | >1.82 [>556
napacry 24 0.18 0 900 389 >2.86 |>1111
o \ wp 0| 0.2 73 640 | 608 8.77 |5:333
Inapacry 24 0.43 140 780 326 5.57 1,814
calcium ws 0 1.0 21 310 21.0 | 4.8 | 310
hypochlorite 24 2.6 100 1,200 38.5 12.0 462
o | o065 14 68 | 21.5 | 4.86| 105
captan Tp 24 | 13 73 | >200 5.62| >2.74 | >15.4
0| 20 23 95 1.5 | 4.13| 47.5
captan we 2 2.3 28 290 122 | 78| 95.7
0 3.3 76 540 23.0 | 7.11| 184
captan + fosetyl (WP 24 7.3 80 760 1.0 | 9.50| 104
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X Additive rate of
Time after L
Pesticide Formulation | treatment activated charcoal (%) | ;0 | g | oA
(hr} o) | o | 0.1
. 0 0.073]{ i4 38 | 192 2.71| 521
chlorothalonil TF 24 0.13 14 | >200 |108 [»14.3 |>1538
chlorothalonil TP 0 0.088 20 36 227 1.80 | 409
(TPN) 24 0.53 35 80 66.0 | 2.291 151
copper hydroxy no- EC 0 13 86 380 6.62 4.42 29.2
nylbenzenesulfonate 24 17 140 540 8.24 3.86 31.8
0 0.68 11 53 6.2 | 4.82| 77.9
cupper sulfate TP 24 | 25 40 75 1.6 | 1.88| 3.00
copper WP 0 3.0 13 68 4.33 5.23 22.7
terephthalate 24 18 380 630 211 1.66 35.0
CUpro-ammonium L 0 4.5 28 32 6.22 1.14 T.11
commplex salt 24 4.8 86 120 26.7 1.40 25.0
0| 18 63 780 3.78| 11.5 | 43.3
DBEDC EC 21 | 23 140 840 6.09| 6.00| 36.5
. . 0 0.43 75 [ >100 |227 | >1.33 [>303
dichlofluanid Lig 24 1.7 75 | >200 4.1 | >2.67 [>118
. . 0 | 230 1,200  |5.300 5.22| 4.42| 23.0
dichlomezine wp 24 | 240 2.300 |7.800 9581 3.39] 3225
. 0| 2 210 860 9.55| 4.10] 39.1
diethofencarb WP 24 | 23 220 880 9.57| 4.00] 38.3
dinoecap TP 0 0.16 10 38 62.5 3.80% 238
(DPC) 24 0.16 13 70 81,3 | 5.38] 438
. 0 5.3 140 | 1.100 %.4 | 7.86| 208
fenarimol WP 24 6.2 80 | 1.400 9.0 | 7.78] 22
. 0| 38 >100 | 100 [ >2.78] - | >»2.1
ferimzone TP 24 | >40 >200 200 - - -
. 0| 33 130 860 3.04| 6.62| 2.1
ferimzone WP 24 | 23 180 | 1,200 5.45| 6.67| 36.4
. 0 0.13 3.5 23 26.9 | 6.57| 177
fluazinam TP 24 0.13 40 130|308 3.95 |1,000
. 0 2.3 6 |4.800 28.3 | 73.8 |2.087
fluazinam wp 24 2.6 80 |5400 | 308 | 67.5 |2.077
. 0 4.2 75 | 4,900 17.9 1 65.3 |1.167
fluazinam b 24 4.5 100|580 22.2 | 58.0 |1289
0 3.2 |>100 |>00 [>31.3 - | >31.3
hexaconazote T 24 4.9 1>200 |>200 [>47.6 - | >476
hexaconazole wp 0 9.2 85 860 38.6 | 10.1 | 391
24 2.5 120 960 480 | 8.00| 384
velobutani] P 0 86 {>100 |>100 [>il1.6 - |>11.6
¥ ! 24 8.0 | >200 >200 |[>22.2 - 1>229
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Additive rate of

Time afier : P
Pesticide Formulation | treatment activeted charcoal (%) BIA CiB ClIA
(hr) oA | 0.01® | 0.1
. 0 4.3 78 680 18.t | 8.72| 158
myclobutanil EC 24 6.7 80 850 1.9 | 106 | 127
. 0 4.3 6 360 17.7 | 4747 83.7
myclobutanil wp 24 4.3 8 | 1.200 19.8 | 14.1 | 279
. 0 0.073! 30 110|411 3.67 | 1,507
oxine-copper TP 24 0.075 | 38 180|507 4.74 |2,400
oxine-copper WP 0 0.075| 17 85 | 227 5.06 {1,147
PP 24 .075 33 140 440 4,24 1,867
efuragoate p 0| 23 100 >100 >4.35 ~ | >4.35
beluraz 24 | 25 200 >200 =8.00 ~ | >8.00
efurazoate WP 0} 18 230 | 1,800 12.8 | 7.837 100
peturaz 24 18 260 2,500 14.4 9.62 | 139
0 9.8 | >100 >100  [>35.7 ~ | »35.7
prochloraz TP 24 3.0 | 200 | >200 [>86.7 ~ | >66.7
rochl - 0 2.2 43 270 19.5 | 6.28] 123
p oraz 24 3.4 100 730 29.4 7.30| 215
propamocarb SL 0 (L1200 7,300 8,100 6.08 1.11 6.75
hydrochloride 24 [3,100 7,500 21,000 2.42 2.80 8,77
oo 1 P 0 6.6 | >100 >100 |>15.2 - 1 >15.2
propiconazole 24 6.6 | >200 200 [>30.3 - 1 >80.3
) , EC 0 4.2 46 210 11.0 | 4.57| 50.0
propiconazole 24 4.2 8 620 18.6 7.95 | 148
it P 0 6.2 68 >100 11.0 | >1.47| >16.1
pyrifenox 24 6.2 130 >200 21.0 | >1.54| >32.3
" WP 0 4.5 110 | 1,200 24.4 | 10.9 | 267
pyrilenox 24 4.5 240 1,500 53.3 6.251 333
. . 0 3.3 120 460 3.4 | 3.83| 139
quinomethionale WP 24 | 12 170 480 14.2 | 2.8 40.0
01 90 430 | 1.300 4.781 3.02| 14.4
tecloftalam WP 24 | 180 460 | t.400 2.56| 3.04| 7.78
i op 0 0.10 40 >100 | 400 >2.50 11,000
iram 24 0.90 75 >200 83.3 | >2.67 | >222
. 0 7.3 60 860 g.22| 14.3 | 18
thiram + benomyl (WP 24 7.5 10 |2.800 4.7 | 255 | 373
. p 0 0.086 5.0 7.5 1 55.1 1.50 | 87.2
ziram 24 4.3 7.5 86 | L.74| 1.15] 2.00
{ Herbicide » TP O 0.84 55 120 §5.5 2.18| 143
ACN 24 0.90 | 110 150|122 1.36 | 167
] 0 1.8 120 460 66.7 | 3.83| 256
butamifos EC 2 3.1 120 480 387 | 4.00| 155
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. Additive rate of
Time after T
Pesticide Formulation | treatmeni activated charcoal (%) BIA CiB CIA
(hr) oA | 0.01® | 0.1

. 0 2.6 36 220 13.8 | 6.11| 84.6
dithtopyl EC 924 2.3 76 280 23.0 | 3.68| 848
. o 12100 2,700 | 3,600 290 1.3 17
ethidimuron wp 24 13300 3.800 | 4.300 .15 1.13]  1.30
0 3.2 16 180 5.00| 11.3 | 56.6
fenoxaprop-ethyl EC 24 7.9 25 270 3.42| 10.8 | 37.5
asasulf WP 0| 110 £,200 |8.600 10.9 | 9.17| 78.2
azasuliuren 24 | 110 1,500 10,000 13.6 6.67| 90.9
it e 0 5.3 35 270 6.79] 7.50| 50.9
uazilop 24 5.3 75 380 14.3 5.00| 71.7
bexazinon WP 0 | 210 730 860 3480 1.18| 4.10
exazinon 24 | 230 1,100 2,200 4.781 2.00 9.57
hexasi o 0 | 260 450 | 1,800 731 4.00|  6.92
SXazilone 24 | 280 830 3,500 2961 4.22| 12.5

. , oL 0] 12 210 | 1,400 17.5 | 6.67| 17
mazapy 24 23 370 2.200 16.1 5.95| 95.7
imazaquin ammo- sL 0 [4,300 6,700 7,100 1.56 1.06 1.65
nium salt 24 14500 6,900 8,800 1.53 1.28 1.96

ol octanoate op 0 0.23 i0 70 435 | 7.00! 304

*ynil oc 24 0.76 I8 >200 23.7 [>11.1 |>263

_ 0 0.18 11 100 61.1 | 9.09| 556
foxynil octancate EC 24 1.0 23 78 23.0 | 339 78.0
o | 10 760 | 1,800 6.91] 2.37| 16.4
mefenacet G 26 | 210 1,300 | 3.200 6.19| 2.46| 15.2
oxadiazon EC 0 7.3 28 83 3.84| 2.96| 11.4
24 1 13 35 130 268 3710 10.0
pyrazosulfuron — WP 0 120 1,200 3,800 10.0 3.17 31.7
ethyl 2 | 120 1,400 {4,100 1.7 | 2.937 34.2
. o | 730 850 | 1,500 1.16| 1.761 2.05
quinclorac wp 2 | 730 910 | 1,800 1251 1.781 2.19
: 0 2.7 64 140 23.7 | 2.19| 51.9
quizalofop ethyl TP 24 2.7 70 | >200 25.9 | >2.86 | >74.1
. 0 7.0 110 560 157 | 5.09| 80.0
quizalofop ethyl wp u | 12 140 730 11.7 | s.21| 60.8
0 | 20 1,800 | 7,800 6.67| 4.33| 65.9
sulfosate sk 24 | 680 2100|8600 3.09| 4.10| 12,6
. 0| 170 320 {1.200 1.88| 3.75| 7.06
tebuthiuron WP 24 | 260 370 |1.600 1.42| 4.32| 6.15
. 0 | 140 330 | 1,300 36| 3.94| 9.29
tebuthiuron G 24 | 280 480 | 1.800 11| 3.75|  6.43
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Additive rate of

Time after : o
pesticide Formulation | treatment activated charcoal (%) BIA CiB ClIA
(hr) 0A) | 0.0KB) | 0.1©

. 0o | 230 760 | 3,400 3.30| 4.47| 14.8
thiazafturon we 24 | 240 770 | 3.600 3.21| 4.68] 15.0
. 0 | 20 830 |3,500 3.46| 4.22| 148
thiazafluron G 24 | 530 1,100 {5,100 208| 4.64| 9.62

o 0 0.43 3 84 69.8 | 2.80| 195

triffurafin TP 24 0.75 35 120 48.0 | 3.33| 160

- 0 0.53 2% 170 7.2 | 6.8 321

trifluralin EC 24 1.4 73 250 521 | 3.421 179
¢ Plant growth reg- SL 0 | 140 3.800 | 7.800 27.1 | 2.05] 55.7
cpoators (2%) 24 | 230 7.500  |13.000 326 | 1.73| 56.5
: . SL 0 | 110 3600 | 7.200 32.7 | 2.00| 65.5
cholin chloride (30% ) 24 | 200 7100 112,000 355 | 1.69| 60.0
- 0| 100 | >100 | >5.00{ - | »5.00
flurprimidor TF 24 | 20 200 | >200  [»100 - 13100

. 0| 15 1,300 {1,800 8.7 | 1.38 120

flurprimidor wP o4 | 18 1,400 {2.300 77.8 | 1.64| 128
Aurpriid G 0| = 200 | »>200 | >5.261 - | >5.28
primidor 24 | 38 >200 >200 >5.96 - | »5.25

0 0.35 7.3 | >20 20.9 | >2.741 >57.1
forchlorfenuron SL 24 0.6T | >10 >20  [>15.9 | >a99
. . 0 | 360 3.700 17,500 103 | 2.03| 20.8
inabenfide wp 24 | 3% 3900 |8 600 10.3 | 2.21| 226
. . 0 | 240 2.700 | 6,800 11.3 | 2.52| 283
inabenfide G 24 | 250 3600 | 7.800 14.4 | 217 3817
o | 20 >100 | >100 |>5.00] - | »5.00
paclobutrazol i 2 | 36 >200 | >200 | >5.56| - | >5.56
0 | 360 5000 [>10,000 [>13.9 - | >27.8
paclobutrazol wp 24 | 380 [>10000 |>20.000 [>26.3 — | >5276
. o p P 0| n 100 | >0 |>0.00] - | >9.00
uniconazole 24 1l =200 »>200 [»18.2 - | »18.2
sniconazole P G 0 1.4 | >10 >20 | >7.14| - {>14.3
nazole 24 1.4 >10 >20 >7.14 - 1>14.3

& The others ) TP 0 0.12 15 =100 125 >6.67 ] >833

scilliroside 24 0.12 2 | >o00 1383 | >4.35 [>1667

sodium pentachloro— WS 0 0.35 20 210 57.1 i0.5 | 600

phenoxide 2% 0.35 35 330 | 100 9.43 | 943

Note : LC-50 values were expressed as active ingredient, but miark [ ) in the formulation’s coelumn were
expressed as formulation it’s concentration,
EC ! emulsifiable concentrate, D :dust, TP :technical product, WP : weltable powder, WS !
water soluble chemical, SL : spray liguid, SP ! smoking pesticide, G ' granule.
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28 exgheNT AR EOL C-50, 48hr &iGPERc & A R O B
Table 2. The relativity rale of decreasing effect of dust activated charcoal on the toxicity,
LC-50 values, 48hr of pesticides to Oryzias latipes,

Range of LC-50 values, Relativity rate of decreasing effect

48hr ; ppm BA C/AA
10,000—1,000 (n=6) 2.3 3.4
1,000--100 ( n=40) 8.6 24.1
100—10{ n=50) 12.2 48.8
10—1 (n=96> 3.6 248.1
1-0.1(n=83) 135.2 605.5
0.1-0.01 (n=76) 205.6 1,729
0.01—0.001 {(n=2) 1,779 8,987

Note . Values in the table are average values from table 1.
A LC-50 values, 48hr; ppm, additive rate of dust activated charcoal 0%
B : LC-50 values, 48hr ; ppm, additive rate of dust activated charcoal 0.01%
C; LC-50 values, 48hr ; ppm, additive rate of dust activated charcoal 0.1%

Summary

Decreasing effect of activated charcoal on fish-toxicity of pesticides
Yasuhiro Nishiuchi

Decreasing effect of activated charcoal on fish-toxicity of pesticides was experimentally examined,
using Himedaka, Oryzias latipes.
Results were as follows :
1. The effect is higher on pesticides of smaller 48 hour LC-50 values.
2. The effect was found to appear immediately after addition to water.
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