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Multi-Residue Determination of Pesticides in Foods

by Gel Permeation Chromatography

Kimiko YAMANOUCHI and Haruhiko KAWAGUCHI

A method is described for the multi-residue determination of pestisides in foods. Residues are extracted from

samples with ethyl aéetate, and coextractives are removed by gel permeation chromatography. Analysis is
performed by GC-ECD,GC-FPD,GC-FTD. The method was evaluated for 105 pesticides by tomato, spinach,and

poteto.

The method gave acceptable performance for analysis of 105 pestisides.
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HHYU > REE (FPD-GC) : 38 A :
YOy R, ¥AML-, 84TV )V IBP, JUNET URAAFN, 7xboFdy, Julk’ YRR, 7oV bI-b AFS F4Y
77 OFARR, 1U3§FAY, 1717, EPN, #4027, MIUER, 1b7° OFR, $UFAY, TA7° KA, TR)ARR, SVEFEy
EOUIRIAFN, Y3y, VTRV UBR, ¥FVERR, 7° 0N B, FhIy00Y VKA, 7T AR, 70 071 6, MY R
17 4NZER, 98 TxVF Ry, FYok, VT)ER, V0T FRY, J1 F RS JONT LA VR, T ANEF A Y
Y7 )71 5A

HHERRBEE (FTD-GO) : 381
AWV, 7)) 7T BVT, nnyt uyyh, ¥ Uk IR 0NV, AT UF 4R, 7 VIR, T1v7T O MY
522 AL AN AV VIR VR A VA ) SRR UV AZEDS VIR U YA VI ) 1 58 TRy i A et T A 1 Y
VLS AN Z VR RNV MRy ) AN vy )y M Al e b SRS R ) ) RN ) L VA AV & U I R
N Ju7” b =N INTY <N, FIIO-N, 570 7208 3V, 7T OR # -, 77 0RNY, b, VORFANY
YA ATV-b, 7707y Y, ARV RN, TR0

EHERREBE (ECD-GC) : 298
BHC, DDT, TN U2, vV Yy, ¥ Juanhy=h ¥ k-0, 7 4E Vo, yNaR2, S70M Y, 87 WA by
FINMDY, 7 ORI, TxUN VY-, IR RIR-N, TN UR-B, AT WA, J0NT20)Y, LUV ANTT Y
TV Ry, AT iUk, A7 AIONIE N Uy v, 7 okt 3V Johyckb-N, Joly” ok’ b-b
7 0E7°0E b-b, VN VY 7n) Y, M72v7T avsA, bnabyy '
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(FPD-GC)
h7A:DB-5 (¢ 0.32mm X 30m) ,
715538 B£:100 C (2min) — 20 C/min — 190 C (10min) — 3 *C/min — 220 C (Omin) — 20 C/min — 280 *C (10min)
A DRE:200 C
KRR B 280 °C
(FTD-GO)
734:DB-5 (¢ 0.32mm X 30m)
15538 B :100 °C (2min) — 20 °C/min — 190 °C (5min) = 5 C/min — 220 °C (Omin) — 20 °C/min — 280 ‘C (10min)
A DEEE:200 C
1 AR TR BE:280 °C
(ECD-GO)
135:0V - 17 (¢ 3mm X 1.5m,80 ~ 100 *y¥1)
B9 LR EE :240 °C (25min) — 10 “C/min — 280 C (10min)
HEA DR E:200 C
BH R EE 290 C
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BXRA WHAEW)| GPC Feh [IEONAE [ IEhWVLE
BHC 110~130 100.0 87.5 86.5 80.0
DDT 80~100 107.2 79.0 76.1 75.0
EPN 90~110 100.6 78.9 78.7 75.7
IBP 110~130 103.0 81.2 106.3 93.0
TS m—) 110~130 75.8 88.5 78.9 73.5
FTIVRY 80~100 101.0 77.8 97.8 87.0
AVFYF A 100~120 104.1 82.9 96.4 94.1
A TahNT 160~180 94.3| 106.5 109.6 89.1
T ASahNT 110~130 97.0 98.7 114.6 79.2
TF A 85~110 103.9 85.1 96.4 84.7
TF AT 2 RA 100~120 107.1 75.9 83.9 107.4
TR 110~130 105.4 | 118.8 106.0 88.0
TRY LIRA 110~130 102.0 | 114.6 123.7 83.9
TURALT 7 80~100 81.8 69.4 78.0 76.0
TURRNT 7o s AR 80~100 114.4| 1129 101.0 75.3
T RY 90~110 108.8 82.4 103.0 86.3
AFH XL 110~130 100.6 75.6 71.8 90.8
FIVINT 160~180 82.3 77.9 102.1 94.3
X FILVRA 110~130 104.0 | 118.7 100.8 86.8
VYRR 80~100 107.8 83.9 97.2 85.7
JTEVEYRAAT L 100~120 105.6 84.5 98.9 83.7
VA=V e ANV 110~130 100.0 90.4 95.0 86.8
ranzeIy 100~130 113.3 76.0 92.3 97.1
)T 2 ERA 90~110 106.4 92.1 103.6 81.3
Ja)Fur’l—h 85~100 109.4 106.3 101.0 100.0
Vd=1= =3 N 120~150 116.0 | 107.0 128.2 102.4
PUFA 120~150 108.4| 131.4 70.1 101.7
ST )TV IRA 100~130 106.7 98.0 117.3 79.4
T IARA 110~130 106.5 | 100.3 110.3 84.5
PRI HNT 110~130 116.7 91.8 77.1 107.0
Dradae L F Ay 100~120 96.3 84.3 97.2 72.2
ST =R 85~100 97.0 77.7 87.0 96.0
SUan R A 120~150 94.8 73.5 78.8 71.0
Tak—L 80~90 101.3| 100.0 96.7 | 95.4
2 =1N N2 70~80 92.3 99.5 79.1 94.7
T AINING 70~90. 91.2 78.2 98.6 82.5
APV ARY 70~90 98.0 96.6 76.3 97.1
ey 130~160 110.9 96.2 98.4 94.8
DRAFAN) 110~130 89.5 89.6 73.0 79.3
DAF L UIRA 90~110 105.2| 109.8 105.4 93.0
PART—] 110~130 101.5 70.0 77.8 54.6
DAL —R 110~130 93.4| 107.3 88.4 76.1
BTV ) 100~130 103.5 83.0 97.9 86.2
FANRY 90~110 100.3 97.0 78.0 82.5.
FRSrape LR 85~100 101.6 | 109.8 108.2 93.1
VA \AYZ VA 85~100 91.4 78.2 70.4 93.0
Fo=ran 110~120 80.5| 103.6 71.2 72.1
FT T TR 90~110 109.5 74.6 85.7 86.3
FIINR 70~80 102.0 91.9 73.3 93.6
FLE AR 65~80 93.1 81.4 92.0 73.0
FILTHRA 110~130 85.7 80.2 85.3 77.0
roEARY 65~80 115.0| 109.6 102.2 93.3
)T PR ) — ) 110~130 98.6 | 102.2 104.2 106.4
N7 AR 110~130 92.2 93.8 75.8 101.6
N T AR 100~120 101.9 75.0 87.2 96.9
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B4 BHAERM)| GPC roh [ESHhAE | IFRWVLE
K75 80~100 80.1 79.6 73.8 76.4
FLok 100~120 93.7| 107.2 81.8 74.7
VA=A SRV 110~130 76.8 74.4 74.8 77.1
NaT T ay TR 70~80 102.0 88.3 81.5 98.0
v E )—)v 80~100 94.8 82.8 93.7 83.3
YYVE T2 FF 90~120 | 113.9 80.3 87.5 88.1
BYH R 85~100 95.7| 104.0 82.5 96.5
EUIRAAF )L 100~130 109.9| 108.0 119.4 82.7
= =C PN - 160~180 97.7 90.0 115.0 111.1
vrrayyy 110~130 103.1 77.4 90.5 79.9
T2 FUENL 90~110 101.2 97.3 103.6 72.9
AN o 110~130 108.4 83.8 98.8 89.8
T2 )T INT 130~160 85.2 102.9 102.0 84.6
T2 AVERF A 100~130 106.9| 103.3 76.8 92.7
T2 FF 110~130 91.9 70.2 71.6 75.9
Zxhxz—h 100~120 111.5 87.2 100.7 86.1
7228 L—h 80~100 104.0| 105.6 96.5 85.3
RN =V NI\ 80~110 91.0 93.5 95.9 103.1
T HEIRA 85~100 98.7| 107.5 117.9 80.9
VA=A . 100~130 98.1| 106.0 86.4 95.6
2V E S 70~100 99.3 78.6 78.4 94.6
TNTS =)L 100~120 87.0 71.6 80.1 83.4
TNRT=v ' 85~100 117.6 94.4 101.0 102.9
A ZaVE Sl 65~80 98.4 78.4 78.3 75.7
FVvFTra—)v 100~120 97.3 68.6 70.6 90.5
A= e N 110~130 101.2| 115.5 88.1 79.0
FaFFHRA 80~100 108.6 83.9 94.6 84.7
TR A 100~130 95.4 71.0 85.4 105.3
Furta) S — 90~110 99.7 82.6 79.3 103.7
Fo IR 110~130 95.5 83.1 90.4 85.0
Fa7x )RA 90~110 102.7 | 100.4 104.4 89.4
TaREP— 130~160 109.4 78.1 107.3 78.3
FaAR) 120~150 95.0 84.2 82.8 85.0
Juerar’l—h 85~120 115.7| 107.5 104.2 94.7
~FBIan 85~100 100.6 87.9 73.3 92.1
NT BTN TREVR 85~100 99.8 75.4 76.0 76.4
IV AR 85~90 104.9 71.8 100.0 90.0
NRUBAFINT 120~150 89.5 93.3 93.4 76.1
RUTFARAFY 110~130 96.0| 104.0 107.3 76.7
RYEy 90~110 89.2 86.3 83.3 80.1
FRIVEF A 110~130 111.4 79.0 89.1 82.3
5 80~100 106.5| 106.5 108.6 91.2
IS R=) 110~130 110.1| 108.9 106.9 79.3
AZ YRR 110~130 97.5| 114.0 101.7 76.6
AFZIINT 120~150 100.5 78.9 115.1 85.6
AFHF-F 110~130 104.2 75.0 73.6 74.5
ANTIE— )L 110~130 103.1 86.5 84.4 106.0
A7 kb 110~130 97.3| 121.6 102.0 102.9
P A==V 130~160 118.8 94.0 106.3 76.3
LFiL 110~130 97.7 | 109.2 103.0 115.0




BERRUER

1. GPCitkBkEH
GPCOBEMELTIE. INETEELTY
J7O0OAY & 7ONFY 2 ORESEEINAN
SNTEREN, Dr/0nAy VIPkEENRE
INBRE FERAVREIENS Z S SHRONS
FIZH 5.
£ N—RFINOFREA S L THS CLN pak
NILDBE., BEBRIFINHDNE T &
JONFH L EORSBHOFERAMNTETSH D,
FDIBEHRIFI : raAFH> (1 :4)
NEOEIENINI EPREINTNS, ¥
FIT BHRIZBNWTHZDOLEDOHDZEHWN,
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