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Aol AR 24F9] EFF dicloran, vinclozolin,
acetochlor, heptachlor, chlorpyrifos-methyl, metribuzin,
metolachlor, linuron, dicofol, bromacil, penconazole,
procymidone, oxadiazone, hexaconazole, oxyfluorfen,
profenofos, myclobutanil, chlorobenzilate, propicona-
zole, bifenthrin, diclofop-methyl, norflurazon, prochlo-
raz, quinzalofop-ethyl2 Dr. Ehrenstorfer GmbHA}
(Germany) AFLZ %% ol €£& Uehle 244
BEEET ARESlen, FFFAAEE AokE opME
(Merck, Germany) AHE3}th  ERETEH] 2AL
2459 5ok olHES] B0} 7z 100 mg/LOR EEH
9 WE %, opECZ ANAA F Ro] 17~83 ng
/L o3P} Sl=g EPste] EEgUez Agaglon 73
%9 FE= E 13 2o

7171 A

€ Afel AgR JAFzetEad e AAE YRS
gt AE FUFA EPCF AEE J|AZZel B Z(HP
5890 Series IT Plus, Hewlett-Packard, USA)E A}&-3}%]

Table 1. The composition of 24 pesticides standard

mixture
No”  Pesticide Concentration(mg/L)
1 Dicloran 4.0
2 Vinclozolin 1.7
3 Acetochlor 5.0
4  Heptachlor 17
5  Chlorpyrifos-methyl 26
6 Metribuzin 25
7 Metolachlor 82
8 Linuron 5.7
9 Dicofol 46
10  Bromacil 3.2
11  Penconazole 29
12 Procymodone 41
13  Oxadiazone 28
14  Hexaconazole 2.8
15  Oxyfluorfen 32
16  Profenofos 38
17 Myclobutanil 45
18  Chlorobenzilate 6.4
19  Propiconazole 45
20  Bifenthrin 34
21  Diclofop-methyl 1.8
22  Norflurazon 3.0
23  Prochloraz 43
24 Quinzalofop-ethyl 5.6
“Peak identity.

ot AYele 2P Ulra2 (cross-linked 5% phenyl
methyl polysiloxane, 50 mXx0.25 mm ID, 025 ym film
thickness, Hewlett-Packard, USA), SPB-608(30 mx0.25
mn ID, 025 ym film thickness, Supelco, USA, 271& <
Asld 60 m Zolz AMR), DB-17(cross-linked 50%
phenyl mthyl polysiloxane, 60 mx0.25 mm ID, 0.25 m

Table 2. GLC operating parameters for the analysis of 24 pesticides

Column DB-17 SPB-608 Ultra-2
Inlet temperature 250C
Detector temperature 290°C

Oven temperature program

Initial temp. 190C for 15 min
Ramp rate 10°C /min
FinalA temp. 220C for 28 min
Ramp rate 10C /min
FinalB temp. 280°C for 5 min
Ramp rate 10°C /min
FinalC temp. 290C for 23 min

1807C for 1 min

10°C /min

205°C for 17 min
10°C /min

235C for 20 min
10°C /min

290°C for 20 min

130C for 0 min
5T /min
185C for 17 min
5C /min
215C for 8 min
5C/min
285C for 13 min

Carrier & Flow rate

N2, 30.2 cm/sec

Ny, 31.2 cm/sec

Ny, 15.3 cm/sec

Injection volumn

1pb

1pb

1pd

Split ratio

60 :1

60 : 1

60 :1
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Table 3. Retention times of 24 pesticides on three capillary columns
Retention time(min)+ RSD(%)
No? Pesticide v
DB-17 SPB-608 Ultra-2

1 Dicloran 17.5+0.008 14.0+0.004 15.8+0.000
2 Viclozolin 20.0+0.009 17.7£0.005 22.61+0.004
3 Acetochlor 20.310.008 17.7+0.005 22.4+0.004
4 Heptachlor 20.0£0.009 18.0%0.006 23.1x0.005
5 Chlorpyrifos-methyl 22.0£0.010 19.9+0.008 226+0.004
6 Metribuzin 23.9+0.013 22.0+£0.005 21.8+0.020
7 Metolachlor 23.7+0.010 23.01+0.007 27.9+0.006
8 Linuron 24.2+0.011 23.4+0.006 7.64+0.000
9 Dicofol 25.9+0.012 25.9+0.006 28.61+0.003
10 Bromacil 281+0.014 27.7+0.004 26.1%0.003
1 Penconazole 28.9+0.013 28.2+0.003 31.8+0.003
12 Procymiodone 30.5%0.016 30.0+0.003 33.220.004
13 Oxadiazone 33.0x£0.018 32.2%0.059 37.2+0.004
14 Hexaconazole 33.5+0.018 32.21+0.002 35.6+0.003
15 Oxyfluorfen 34.0+0.018 32.9+0.004 37.9+0.002
16 Profenofos 36.91£0.021 33.9+£0.005 36.2+0.003
17 Myclobutanil 40.520.020 36.310.005 37.2+0.004
18 Chlorobenzilate 40.51+0.020 36.51:0.002 39.6+0.001
19 Propiconazole | 49.8+0.009 44.0%0.003 44.0+0.001
19 Propiconazole 1I 50.10.007 44.7+0.004 44.5+0.003
20 Bifenthrin 51.0+0.007 47.8+0.075 48.7+0.003
21 Diclofop-methyl 51.6+0.006 479+0.014 459+0.003
2 Norflurazon 5247+ 0.006 49.6+0.003 Not eluted
23 Prochloraz 60.7 +0.025 60.1+0.002 54.4+0.001
24 Quinzalofop-ethyl 65.2+0.007 64.3+0.002 56.410.001

“Peak identity.

Table 4. The optimum condition of GC/ECD with
EPC for 24 pesticides

Condition SPB-608
Inlet temperature 250°C
Detector temperature 290°C
Oven teperature program
Initial temp. (time) 220°C (25 min)
Ramp rate 15°C /min
Final temp. (time) 290°C (16 min)

Pressure program

Initial pres. (time) 38.7psi (23.5 min)

Ramp rate 21.6 psi/min
FinalA pres. (time) 46.1 psi (5 min)
Ramp rate 2.4 psi/min
FinalB pres. (time) 30.8 psi (6 min)
Ramlp rate 51.6 psi/min
FinalC pres. (time) 51.6 psi (10 min)

Carrier N

Injection volumn 1ul

Split ratio 60:1

DB-17, SPB-608, Ultra-2& HP 5890 [ series Plus 7}
azelEaZe] AX ¥ 29 B4 2 AAE
a7 M 25 39 1, 2 2 3% 2tk

7t 227 2 we FHsslY Jhsd FHud
5ol HEMEE At F¢ S4e H2 e
DB-173 SPB-608 7Adeie] ZgoiHe Relss AWEd
DB-17 AM¥E] ZRNME 4F $SFA vinclozolin
7} heptachlor7} 20.0%, myclobutanil#} chlorobenzilate
7} 4055014 BEA kgtovt 7let 20F9 FoFe &
A B)E)91, SPB-608 AMPela] APNNE 4Z FobE
oA vinclozolin®} acetochlor7} 17.7%, oxadiazoney}
hexaconazoleo] 322%-o|lx Ea|Ex] ¢gkor}, 7|e}t 205
e A N ¥iF4E H1 e Ulra2 719
28] Z¥olAE vinclozolin®} chlorpyrifosmethylo] 22.6
£, oxadiazone® myclobutanilo] 37.280|A E2l=x] &
gtou, norflurazoneS AZEH X &gk}t ey gk 19
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Fig. 1. Gas-liquid chromatogram of 24 pesticides on DB-17 capillary column. See table 1 for peak identity.
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Fig. 2. Gas-liquid chromatogram of 24 pesticides on SPB-608 capillary column. See table 1 for peak identity.
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3. Gas-liquid chromatogram of 24 pesticides on Ultra-2 capillary column. See table 1 for peak identity.
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Fig. 4. Gas-liquid chromatogram of 24 pesticides on SPB-608 capillary column with the function of pressure

control. See table 1 for peak identity.
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Table 5. Retention times, reproduciability and sensitivity of 24 pesticides under optimumized conditions using

SPB-608 capillary column

No.” Pesticide Retention time (min) RSD (%) LOD (ng/me)
1 Dicloran 101 0.058 01
2+3 Vinclozolin + Acetochlor 121 0.071 02
4 Heptachlor 127 0.059 0.5
5 Chlorpyrifos-methyl 13.6 0.059 02
6 Metribuzin 14.9 0.052 04
7 Metolachlor 155 0.059 04
8 Linuron 158 0.057 22
9 Dicofol 17.7 0.044 0.2
10 Bromacil 19.2 0.030 09
11 Penconazole 19.9 0.048 06
12 Procymodone 22 0.043 05
13 Oxadiazone 25.2 0.032 0.8
14 Hexaconazole 255 0.026 29
15 Oxyfluorfen 26.0 0.026 06
16 Profenofos 269 0.014 22
17 Myclobutanil 282 0.010 38
18 Chlorobenzilate 284 0.007 89
19 Propiconazole I 313 0.007 129
19 Propiconazole I 316 0.007 9.0
20 Bifenthrin 325 0.005 6.9
21 Diclofop-methyl 326 0.003 8.1
22 Norflurazon 334 0.004 58
23 Prochloraz 409 0.003 0.9
24 Quinzalofop-ethyl 445 0.005 11

“Peak identity.

AE&stAl(Limited Of Detection, LOD)
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Optimization of Gas-Liquid Chromatographic Parameters for the Multiresidue Analysis of 24 Pesticides
Eun-Ju Lee, Woo-Seong Kim, Kun-Sang Park, Jae-Ho Oh, Dai-Byung Kim(Pusan Regional Food & Drug
Administration, 123-7 Youngdang-dong, Namgu, Pusan, 608-080, Korea)

Abstract : Optimum parameters were investigated for the simultanious analysis of 24 pesticide residuces
using gas-liquid chromatography with electron capture detection. Electronic pressure control(EPC) on
column enhanced resolution of 24 analytes. Using DB-17, SPB-608, and Ultra-2 capillary column without
EPC, incomplete separation was observed in some pairs of pesticides. When EPC function was adopted, no
severe overlapping was observed on SPB-608 column in every pesticides except vinclozolin/acetochlor pair.
Total running time was 45 min, much shorter than 69~81 min when used without EPC. Limit of

determination of each analyte ranged 0.1~12.9 ng/mL.
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