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Fig. 1. Chemical structures of tolclofos-methyl and
quintozene.
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Table 1. The operating condition for gas chromatographic analysis of pesticide residues in medical herbs

Initial temp - 170°C, Hold time - 2 min

Rate("C/min) - 3 Final temp - 220°C Hold time - 3 min
Rate(C /min) - 10 Final temp - 250°C Hold time - 3 min

Rix-5 [5% diphenyl - 95% dimethyl polysiloxane]

30m, 025 mm ID, 025 pxm df

®Ni-ECD(Electron Capture Detector)

Model Varian-STAR 3400CX (USA)
Temp. Injector : 250°C
Detector : 300°C
Column :
Column
Detector :
Injection volume : 1
Gas flow rate

Electrometer attenuation 10 x 32

Carrier N, 80 psi
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Fig. 2. Heating curve of various solvents by microwave at 100 watts of power supply.
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Table 2. Recoveries of quintozene and tolclofos-methyl in medical herbs fortified with 1 mg/kg

Pesticide Sample Recovery % Detection Limit(mg/kg)
Red ginseng 103.1£5.4" 0.05
White ginseng 105.0+4.1 0.05
Tolclofos-methyl Bupleuri Radix 1006+41 0.05
Angelica gigas Nakai 99.9+£5.5 0.05
Rehmannia glutinosa 100.1£4.7 0.05
Red ginseng 95.0+1.2 0.025
White ginseng 945+34 0.025
Quintozene Bupleuri Radix 954127 0.025
Angelica gigas Nakai 86.64.4 0.025
Rehmannia glutinosa 97.7+58 0.025

¥Standard deviation.
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Fig. 3. GLC chromatogram of mixture of tolclofos-methyl and quintozene
(A : quintozene, B : tolclofos-methyl).
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Table 3. Residue amounts of tolclofos-methyl in medical herbs after Soxhlet and microwave extraction

Extracted concentration{mg/kg)

Sample Soxhlet Microwave(min)
(7hr) 1 3 5 7 10
Red ginseng 0.36+0.03" 0.24+0.04 0.29£0.02 0.36£0.06 0.37£0.07 0.38+0.07
White ginseng 0.08+0.01 0.08+0.02 0.08£0.01 0.08+0.01 0.14+0.05 0.07£0.01
Bupleuri Radix N.D. N.D. N.D. N.D. N.D. N.D.
Angelica gigas Nakai N.D. N.D. N.D. N.D. N.D. N.D.
Rehmannia glutinosa N.D. N.D. N.D. N.D. N.D. N.D.

Standard deviation.
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&2 Has] BE FEE 80 vl%F Aos yehon a3 FH7F U F v $288S vusld £ o
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Table 4. Residue amounts of quintozene in medical herbs after Soxhlet and microwave extraction

Extracted concentration(mg/kg)

Sample Soxhlet Microwave(min)
(7hr) 1 3 5 7 10
Red ginseng 0.15+0.03Y  0.11%0.02 0.14+0.03 0.15+0.04 0.16£0.01 0.17+0.04
White ginseng 0.06+0.02 0.03+0.01 0.05+0.02 0.06 £0.01 0.05+0.02 0.05+0.01
Bupleuri Radix 0.02+0.01 0.01+0.01 0.02£0.01 0.03£0.01 0.02£0.01 0.02£0.01
Angelica gigas Nakai N.D. N.D. N.D. N.D. N.D. N.D.
Rehmannia glutinosa N.D. N.D. N.D. N.D. N.D. N.D.

¥Standard deviation.

Table 5. Comparison of extraction efficiencies of tolclofos-methyl fortified with 1 mg/kg in medical herbs by
Soxhlet and microwave

Extraction efficiencies (%)

Sample Soxhlet Microwave(min)
(7hr) 1 3 5 7 10
Red ginseng 103.1£5.4” 81.7+21 847121 105.7£7.6 %.7+1.2 105.0£1.1
White ginseng 105.0+4.1 80.1+31 100.0+4.1 105.5+8.1 106.0+6.2 110.0+6.3
Bupleuri Radix 100.6+4.1 762+15  1041+76 96.514.6 972+5.3 1022421
Angelica gigas Nakai 99.9+55 88.9*25 1049+£79 85.2£6.5 974+41 95.8+22
Rehmannia glutinosa 100.1+47 91.9+41 1045+4.6 9.0£8.1 106.5+8.1 104473

“Standard deviation.

Table 6. Comparison of extraction efficiencies of quintozene fortified with 1 mg/kg in medical herbs by
Soxhlet and microwave

Extracted efficiencies (%)

Sample Soxhlet Microwave(min)
(7hr) 1 3 5 7 10
Red ginseng 95.0+1.27 713413 89.5+£25 1063+52  100.0*+4.2  1053*78
White ginseng 945+3.4 65.2+14 89.5+21 1053*+59  100.0+3.7  100.0t6.1
Bupleuri Radix .954+27 58.3+0.9 921+1.6 95.8+0.9 972%54 111.5+9.0
Angelica gigas Nakai 86.6+4.4 59.1+0.5 96.1£3.1 824+41 83.1+1.5 947121
Rehmannia glutinosa 97.7%58 63.1+0.8 912+1.6 88.6t2.6 96.4+21 105.7+4.2

¥Standard deviation.
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Table 7. Extraction efficiencies of microwave in medical herbs fortified with 1 mg/ke tolclofos-methyl under

various conditions of microwave power supply

Extraction efficiency(%)

Fower(%) Red ginseng White ginseng Bupleuri Radix ~ Angelica gigas Nakai  Refmmnmia glutinosa
15 81.7+21% 80.1+21 762143 889x15 91921
30 91.7£26 879+3.9 91.6+1.6 108.2x7.0 107.6*=5.6
50 92.0£3.6 912+33 104.7x5.6 101.9+31 105.0£5.5

“Standard deviation.

Table 8. Extraction efficiencies of microwave in medical herbs fortified with 1 mg/kg quintozene under various

conditions of microwave power supply

Extraction efficiency(%)

Power(%)
Red ginseng White ginseng Bupleuri Radix ~ Angelica gigas Nakai ~ Retmunnia glutinosa

15 7174127 65.2+3.0 583120 59.1+£21 63.1+1.6

30 76923 769123 753121 89.6t14 784+19

50 81.4x1.2 80.3+2.1 872%23 80.3+14 88.8+21
“Standard deviation.
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Extraction of pesticide residues in medical herbs by microwave
Taek-Kyum Kim and Jang-Eok Kim'(Department of Agricultural Chemistry, College of Agriculture, Kyungpook
National University, Taegu 702-701, Korea)

Abstract : This study was conducted to elucidate extraction efficiency by microwave in comparison with
Soxhlet for extraction of pesticide residues in dried medical herbs; red-ginseng, white-ginseng, Bupleuri
Radix, Angelica gigas Nakai, Rehmannia glutinosa. The acetone extraction by microwave of tolclofos-methyl and
quintozene in medical herbs was efficient. The extraction efficiency by microwave with power 45 to 150
watts, extraction time 1 to 5 minutes and solvent volume 30 m¢ was compared with that of Soxhlet with
extraction time 7 hours and solvent volume 150 m{. The extraction efficiency by microwave with extraction
time 3 to 5 minutes was similar with extraction time of 7 hours by Soxhlet. When medical herbs spiked

with tolclofos-methyl and quintozene was analyzed to know the extraction efficiency of microwave by kind -

of medical herbs, the extraction efficiency by microwave with extraction time of 3 to 5 minutes was the
same as Soxhlet extraction. The optimal condition for extraction of tolclofos-methyl and quintozene in
medical herbs by microwave was 45 to 90 watts of power supply, 3 to 5 minutes of extraction time and
acetone 30 m¢ of solvent volume.
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