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PLARAE L, FDOBAMISE T AL F 22 MM T
EAEOEAL, RSN TVRVD DIZEEK X —
H—r W AFLZ 7TEFYBLUn-~AFH
(LLFAFH >, FObMsert ) 13, SRR E AT
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SR A E), 7 b= Y IVIZHPLC H (A
LR 2HW A AV A T A
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(1) #AZzu=xr777 (GO IZXbER
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FIEW 2 BIRWITHHTE AT VA ) EA 4 VR
K2 (FTD) #Hw, 715 2 GIILHAEOE WK
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Hys5ml B Lz. 795 Yy =%
BOBRIZIIATF VNI AT A EERL, ~FY
YIml TaryF1vamyr Lok, RRYER
Lz A~F T ik fam Lz, ~FH 2 15ml(5
ml x 3[@) TFRAETITRAINEHE VAL, EF
W EAFYVEGE Lz, RIS, TEMYAF
F R (1:19, v/v), FRRE (317, v/v), FIiRE
W (37, v/v) BLUTE b CTHEREVAAR, &
Wi EZNZN5 %S, 15%WE45, 30%0E5, 7
b VESE L. FEGOBEEET—5 ) — TN
KL —F—THER, 7 VFRET7EF=DY
VISR, DTFEAMr A v ot h s 2o8ak
FBRDOBIER T - TEE G ORIEEZ KD 72,

3. AINENEERIC KD Z M7 RS TEDFE
FA (BE), Fa2vy (Y¥y=71), ¥—<
(FHex) RV, £EWE, BEEMLY 57—
WOEZ— AT ZZBWT, 9 HEMOEITHE
LL, BEOMBIIRARE L. FREINE,

E—< v i3INzBLI0HETFE, F27VEd25%%
NZENRRD RV 721%, SEOKEMZAT7— K70
oy —THREVFA XL, ZOH—LEE 40
g (B 20 g M4) % 300ml Ak =M7 522
ANEODRY, FREEEREE (2mg/¢) % 4ml
wimL 7% (04ppm AHY), 7 & b > 100ml % i
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16 AHF & 40.4 6 7VTyF— H 4.4 6 J—E/LR L} 29.4
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X ) AFFFR— b ELVAL Y (@] A © GC O
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YL A R Y v TRy O O A © GC O
T NI HNT AITVLU R @] O A © GC O
AT IR A RIVA B — v @] A O GC O
FT T ETR vs =% O A © GC @]
rNYTYAKRY NRA VR @] A X GC O
NYT ORI NRA VRV @] A X GC O
VESE VY VB O A © GC O
TNV F Y = A ET— O O A O GC O
=D N AILy R O O A © GC O
RNA=P L =V F Y — A X GC O
AB T X YR (@] A [} GC O
DDVP DDVP (@] A © GC A
A 208V URERE RYRY O — X GC X
AEFL TYVTYyT 4 — O - X GC X
TEHITY R ERAET O O O A O HPLC O
TY/EVAPrEY TIAL— O O A (@] HPLC O
FET P a-VA RN 7 RvA ¥ — @] O O A [} HPLC O
EAN EN =D LRy @) @) A © HPLC @]
Va-S o EWAVAN W4 AN O HPLC O
VA=V 0 e N=4 TETr A O HPLC O
JARENTE, ZIK Tz AT 43 A © HPLC O
EFY =L 7Y HF—FK A © HPLC O
FINR Ry J—F/L b O A O HPLC @)
MY 7Y = rUTZIV @] O O Met © HPLC @]
MU TR E rYTIV @) @] @] Met © HPLC O
INTx )T A HAr—F O A X HPLC O
TRy FURBEBE 77 y—A O Met X HPLC X
AE R AE ) xT—R O AN X HPLC X
FAT 7 RX— R RAFI by VUM @] @] Met X HPLC X
FAT 7R — hAFI Ty B — O Met X HPLC X
=FUET A NRA =R O A O HPLC X
SN =% F A @) Met X HPLC X
~) v N b—h O O Met X HPLC X
<~ ¥ DA &g O - X HPLC X
ANR=EY A TNES @] O A X HPLC X
Blt7z T EAR FHE O - X R X
RYAFL v R FF v @) O X X X X
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Hotz. 200CTiE, TPN2SH27 a7 =2+ ELVE
T 12 5575145 ~ 565 5T, 260CTIZANVT
ORADPSIYRVA Y VETD 6 BT H 095 ~
345 5 TENENBRIT R TH 72 (B3 K. &
WA DRI H Y, 200C THRIHTE 2
15BG BT L, RbE, -7 TPN &b
Mol2Z LY F Y AAF VTR0 B LORKERE
NHoh, FREFAOY -7 ERIEIETREET
Holz.

(2) #Arzux 777 - HESHEE (GC-MS)
2 BRE

RO Gl T, PRERIRER 13.2 ~ 274 5 DRI
GCRERSTDI BT 72— a2k 18ETH
M RN, BOEERT LD 32U EDESS
VU TAAVERETHIENTE (B4R
B, 77— MIRFEREREOE <, Ao Rt
TRMETE Lh o7z,

(3) itk o~ b7 957 (HPLC) XX 2ER
HPLC %D 1353095 b4 3I¥y 7 a7 F,
Ty ITY)F, YEFFOVITERRE LTKS
7 b= MY VR (82, v/v) T, INVTx /)

2@y, ZuVvz7Vy7Aay, Th7zr7av 7
ZIEFRE (28, v/v) T, E-Z0MD 7 HSIX
FiRWE (4:6, v/v) THHTZ, CrestPak C18T-5
GEAl D 5 2) &M LSHEORFERHZHEREL
72 ($5%).

F7:, LilOMBEEBIACIIVIY M AR
SELTOMN L72RR, RFFEER 9.77 ~ 59.14 O H
TI3WAETE M- T 22 e T&72 (5
67). HROoOMBEREZ, M) T7VIV-LH
HMBIOL N7y 7Oy 7 ATENP- 7225,
D11 SRR TH 72 (5, 6K).

2) BRGE

(1) M4V Eh T A8 LR
GRHTEE LCOR G oML L7z 60%L Lo
WEAE SN DIF, NFH VWi TiE TPN %2 &
15 4, BT F VS CTlE7 VIt F v =i
Ll S THoT. yaNVTIVT AR Y, TTIV
KRyZay, FPYTZVIV=LVOIETTIE, N
FH B X OWR T T OVE 5O G 60% T
HotA, TEZ7z—h A 70TFY, YEFRY
OV TIRWT RO G H 5 b 53 R mIER )
Bohhhol BETHE).

H4E GC—MS W CTERL 2 KW TOHELHD

33 MBS F L (TC—5)ICBIF A &S D
ol H T LR L AR O BbR EmFYTAF B
(BT : min)
o 27 LRE (C) e WA wim MW empy A W)
150 200 260 min
T e h L 70 © TET=—h 183.2 - - — -
TPN 145 o TPN 265.9  13.2 109 229 266
XETEUIL L.90 A AB TRV 279.3  13.4 160 206 249
SI hT e AT 2,30 A DT Ry HAT 2613 14.0 168 225 267
KT AR 2. 50 o) MY T OARY 293.8  14.3 110 126 208
Tk xFaa—k 345 o %) AFAX—F 2841 153 67 96 283
FuyI Ry 3.45 A A=A 2343 15,5 116 206 234
NOTF YA =V 3.50 e NYTYAS—Iv 295. 8 15.5 112 128 168
TNVFHR Y =N 4.30 A TAVAFY = 3183 16.3 116 132 206
IraTE=L 4.50 © IrmTE=L 288.8  16.4 150 179 288
LR LVAAFA 5.20 A JUYEVAAFL 3133 16.6 105 177 313
S XFFFY 5. 40 @) S{ I FHFAY 407.6  16.7 102 137 247
ranT=FENL 5.65 A ran7=FEL 2482  16.8 127 154 248
LT E A A 0.95 © AT ERA 322.4  17.4 140 156 322
STFRTFY 1.30 O A= 33.2  19.3 70 187 314
FTT2LVET R 1.45 A F77= EZ R 3339 19.9 17 276 318
TzFUEN 1.80 @) T=FYEL 5414 22.1 181 208 289
T7IFRIY 195 A TIZUFRY 332 22.4 139 219 251
VA NY Y 3.45 A AYLRA RV 416.3  21.4 163 181 209

7) omg/1BEBEREOY—27& O ; >10cm, O; >5em, A ; <5em



44

AR R v & —FFEEE 88 13

5% HPLCIZBIT 5 EHD OBEBERHLAL &
PRFREE R O BLR
({7 : min)
A — ) 2)
B R v
AIF/aTY R 270 — - 10.52 @]
TEZITYFR 246 - - 13.16 ©
SEFY=L 243 - - 16.02 O
JAMELTER 250 - 5. 80 - O
DA REALTZE 250 - 6.25 - ©
TYERVARREY 235 - 7.13 - O
VAR EVAA 250 - 9.54 - @)
RN —AREM 238 — 10. 64 - A
MY AL 238 - 17.02 - O
FINAR R 254 - 18.03 - A
TINTx )y AR 257 7.83 - - O
VA=Y =1 260 9.07 - - O
EANE D A=R T P 230 18.72 - - A

Z) W AR Ui A AL 73tk

AN:7Ebr=rIV

Y) ©: B—Z7&10,000uVEAE O :5,000~10,000 1V

A\ 25,000 VELF

#6% HPLCOYV VLY MoATICE BEBSD

REERRE -2 50—

534 (RFEERE (min) REE (E—2 &, V)
AFsaFY K 9.77 4,937
TEZITY R 11.15 14,164
SEFY =L 12.78 7,447
TR NEALTER 26.78 9, 643
A NELT ZIE 27.89 11,489
TYEVARREY 30.91 6,936
rav7x /YR 34. 67 4,696
KU 7Y — AR 39. 67 481
R TZAI Y 41.56 5,348
FINNR AT 42,23 4,891
INTx )y AR 48.70 5,190
JELTIT Xa 50. 62 5, 845
E SN E VAR 59. 14 522

E1k SHAMTrIvIEITLPLD E8FE TUNINIZATLANLD
Wity — v LA 2 (- %) G AT A Ve (M < %)
i A ey E’igjlfi%% Vywgpy G HEY ST Ay e A e
GC TPN 92 - - 92 O Gt TPN - 103 - - - 108 O
TrIVF Y 87 - - 8 O FIUFRY v - - - - 9 0
AV FYFf 105 5 - 110 O oAV XYF A - o - - - 9 o
¥ ) AFAH— R 84 - - 84 O P A= 2 - 68 29 - - 97 O
VADE SIS T Y 84 - - 84 O X ) AFFF— h - 9 - - — 9 o0
suanT=FEL 83 - - 83 O JUYRVRRAFIL — 94 - - - 9% O
VA NY 107 - - 107 O VAV S Y — 96 - - = 9% O
DENN R Y 4 92 - - 92 O SRV A RN — 108 - - - 18 O
AT IR A 93 4 1 98 @] DES N ENS V.4 - 102 - = = 102 o
FT T UET N 89 10 - 9 O AN T kA - 19 56 5 — 76 O
rNYTVRA = 3 87 13 103 O FT 72T R - 90 - - = 90 O
MY T Y AR 72 25 2 99 O FYTVR = - - 91 — — 9 ©O
7 xFYEL 66 33 - 99 O FU TV RKY - 75 5 - - 90 O
TNTFF Y = 3 91 — 94 O T =Y EN - 6 94 - — 100 O
FADAN 71 8 - 9 O TNVFF Y =)L - - 102 - - 102 O
IraTE=L — 88 13 01 O Frv I R - 103 - - - 103 O
ABSHIL - 83 14 97 O IrmTE=L - - 67 18— 85 O
FETx—h — 17 34 51 X AETHRII — 9 84 - - 93 O
A= - 16 - 16 % 7eZ=— b - - - 5% - 8 X
HPLC 7EXITY K - 82 15 97 O HPLC TE# 37V K - - -9 - 9 0
FYEVRA by — 91 9 100 e} TYERVA RnEY - 94 - - - 94 @]
A3Fs Ty R - 83 15 %8 O AIF7RTY ¥ - - - 8 - 8 0
IRTErTHY SR 75 18 2 9% O ThT=rTmysX = 94 - - - 9% 0
suaeTz ) VR 29 67 6 0z O ra~T=/) IR - 2 9% - — 10 O
JRATAT ATy 52 51 103 O y eI NT XAy - 8% 51— — 107 O
U2 RELTE _ 03 s 0 O TR REALTER - - 9 93 — 102 O
SR NEALT 2 _ 93 9 02 O A RNELTZIK - - 9 93 - 102 O
FINNY Ray 30 53 6 89 O vERY =L R
Ny T 49 4 5 8 O TN AR L
MY TSk 93 3 - % O PUTAIY=AREE - 84 2 = = 86 O
TNT =)y AT 8 71 13 92 O PY TR = - - % - = 9% O
CEERen - 2% - % x INT =)y ABY ~ 6 88 — — 94 O

Z)=EURE EESITEH LIRS & RIEX 100
Y) O: EuRE60%E X

: EIERB0% AT

(2) YUBFNIZHATAICL BIER

S5HEADH L, AFHUBIOCT7EMNESTS
& W 53T 60%

BT ORTHHEML 2o 72,
LRI F LNz,

5 %W 7; Tld TPN

Z) EMRE=ZESIIEH LR/ FMNEX100

Y) O:

EITR60% Lk

X : EIRER60% LT

RE16G, 15%E5 TR 7 VIAF VoV s
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o

5-3\9
7z.

30% W5 TiE7TEy I 7Y K445 T
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[ LR (B120g) |
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Summary

32 analytical pesticide compounds were selected from those which are used extensively at present and
those which will increase in use for the eggplant, cucumber and green pepper of greenhouse cultivation in
Kochi prefecture, and the methods of multi-residue analysis were investegated. In this study, samples were
extracted with acetone, and cleaned up with macroporous diatomaceous earth column and silica-gel cartridge
column. Quantitative determination was done by gas chromatography (GC) or liquid chromatograph
(HPLC) . Qualitative determination was done by gas chromatograph - mass spectorometers (GC-MS) . In
the quantitative analysis by GC, these compounds were separated each other and quantitatively detected
by setting the column temperatures at 150C , 200C and 260T , and in the quantitative analysis by HPLC,
the use of mixed solvents of acetonitrile/water was suitable as mobile phase. In the clean-up of solid-
phase extraction, the eluted solution was made use of ethyl acetate with macroporous diatomaceous earth
column and a mixed solvent of acetone/hexane (3:7, v/v) with silica gel cartridge column. By combining the
appropriate procedures described above, multi-residue analytical method of 31 pesticide compounds residue

in plants such as eggplant, cuacumber and green pepper was establised.

Key words : macroporous diatomaceous earth column, silica-gel cartridge column, GC, GC-MS, HPLC, multi-

residue analytical method.



