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Development of the Sample Pretreatment Technique using Microwave
for Analysis of Insecticide Imidacloprid Residues

S. Y. Ahn

H. K. Cho

E. Y. Lee

This study was conducted to elucidate extraction efficiency by microwave technique in comparison with sonication
technique for extraction of insecticide residue in pear. In the analysis of the extraction efficiency of microwave for a pear

spiked with imidacloprid, the extraction efficiency by microwave power of 300 W with extraction temperature of 80°C,

heating time of 1 to 3 minute was shown to be similar with the extraction time 20 minutes by sonication. The optimal

condition, in consideration of economical condition and treatment time, for microwave extraction of imidacloprid in the pear
were 300 watts of power supply, 100°C of extraction temperature, 1 minute of heating time and 10 mL of acetone volume.
A new microwave vessel was developed to rapidly process the sample of the insecticide imidacloprid residues in the pear.

This vessel was designed to include a reaction chamber and a filtration equipment, and a gathering chamber. The system

could curtail a pretreatment time to 21 minutes than sonication and 7.9 minutes than the previous microwave vessel.

Keywords : Microwave, Imidacloprid, Sample pretreatment, Insecticide residue
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Fig. 1 Schematic of microwave system.

Table 1. Specification of main parts used in microwave system
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Fig. 2 Schematic of extraction vessel in microwave system.
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Fig. 3 Heating curve of various solvents by microwave.



Table 2. Physical properties of the solvents

Solvent Boiling Dipole Dielectric Density
Point (‘C)|Moment (D)} Constant |(g/mL at 25C)
n-hexane 68.7 0 1.88 0.65
Acetone 56.2 2.77 20.7 0.78
Dichlorome- | 5, ¢ 1.14 8.93 132
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Table 3. Extraction efficiency of imidacloprid fortified with 0.5 mg/kg for variations temperature, time and microwave power

Recovery (%)

Temp. - - :
Power (W) I min 2 min 3 min
0C 300 84.2+ 1.40 87.0£14.57 90.6+ 6.51
700 83.2+ 1.18 90.1+ 0.55 92.6+ 5.40
] 300 90.4+ 1.35 92.1+ 321 96.4+ 1.02 )
80C 700 91.8+13.40 90.6+17.93 93.3+ 4.20
100 300 102.6+14.21 102.8+ 7.61 102.5+ 7.78 ]
700 95.6+ 3.99 105.4+ 492 105.1+ 5.19
. 300 100.7+10.07 103.9+ 5.47 101.2+11.58
120¢ 700 80.4+ 2.65 84.8+ 4.98 91.3+ 531

Table 4. Extraction efficiency of imidacloprid fortified with 1.0 mg/kg for variations temperature, time and microwave power

Recovery (%)

Temp. Power (W) 1 min 2 min 3 min
. 300 86.6+12.38 89.9+ 9.47 90.0+ 8.34
s0c 700 87.1+ 2.32 90.0+ 1.76 93.3+ 3.11
. 300 93.6+ 1.44 95.0£12.22 98.4+16.23
8ot 700 90.1+10.52 94.1+ 4.24 98.0+ 7.70
. 300 99.1£14.91 103.6+ 6.12 103.9+ 4.67 )
100 700 95.2+ 2.19 102.7+ 2.33 104.8+ 7.55
. 300 103.7+ 3.10 105.4+ 8.16 103.4+ 4.27
120 700 80.3+ 5.61 87.0+18.72 87.7+ 2.05
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Table 5. Extraction efficiency of imidacloprid fortified in pear with 45.4 min®) A7) 29 =90tk 181} microwave WO 3
microwave power of 300 W and heating condition of 80°C for 1 min Az
=87) V19 A 2E2REg Sl 13.9
ificati Replicat “ . g
Forufication____ZPEE — Mem  SD v min BHER, AFAFINE 08 min F7k5l0) BAH o

(mg/ke) 1 2 3
0.5 71.7 905 844 822 1030  12.53
1.0 872 768 925 855 8.19 9.58

SD: standard deviation CV: coefficient of variation

2131 min®] 2940 W SIS0k £, vjol AR
o F#287] v A 2595% PHEY S
13.9 min, 1@ 7.1 min 5o} AAHOCZ 21 ming
BEAAL, F20i3 3go] SA0l o] Folh MW V-1:t}
gl %57} 1.0 mgkg AolE FEaE0] BE 8555 7.9 min DEHYCY.

8.19%, Wol7la= 0.58%2 AAT 85& W9 ol 0O AmaHz) W FRgck 228 33 ANk F5g
BE Afscr FEol E BAVF ¢l Aoty daEth ol dolAlEE K 7o) vERRGITE 3% R AleaAe By
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Table 6. Sample pretreatment time in each step for the various method

(Unit: min)
Method Preparation Extraction Filtration Concentration Cleanup Total
Sonication 5.0 22.0 7.1 43 7.0 454
MW V-I 5.0 8.1 7.9 43 7.0 323
MW V-II 5.0 8.1 43 7.0 24.4
MW V-I: microwave vessel [
MW V-II: microwave vessel Il
MW: microwave power 300 W, under heating condition of 80°C for 1 min
Table 7. Comparison of recovery for the various method
(Unit: %)
ificati Replicat
Method Fortification P Mean SD cv
(mg/kg) 1 2
oo 0.5 94.5 99.2 96.7 96.8 243 2.51
Sonication
1.0 98.8 93.7 102.1 98.2 431 439
0.5 91.8 89.6 89.8 90.4 1.35 1.49
MW V-1
1.0 933 96.0 91.5 93.6 242 2.59
0.5 71.7 90.5 84.4 82.2 10.30 12.53
MW V-II
1.0 87.2 76.8 92.5 85.5 8.19 9.58
25 A85e 0 WOAFE FEAG0 MW VIS AR ARAR7IES AEa] S8 8 AR sl
A% T 2% R wEn WolAS: gol Agel A U Qi A olelnaRmete) 2% we] wlelamse
Bhd 0% Wol AJAIE] Ads7idde] Basith o] g3t vlolAR S o] 48 FEHEE 25TUFF W
9] A7HE Fgehd vl Amol AFHo] G SRS A W W D3 285RE Wn vle]azgo)n Ax
AL7I908) vlolARoE o8 A% NrAAHe W] Wl 87] V-Ig AREE A9 AelARiol 13,14 B5EY
AT £ IFst S5eS 98 7 ANk =3, 3, 47 Ve 73 871 UF-olx A3z} FAle] o] Foi3
71E9) A WS soxhlet, £S5 R B3k ulwst  o=A AN 218 9B 5 gtk
of & 14~12%HES ZHrlﬁ of §]3F€_r ‘;l?ﬂ L‘rE‘r‘fkﬁ ) nlol A2 Ol%ﬂ o A89 % Ei"% —ir%f‘z} éﬂ

ANAFE FIL Yok wEbA ?‘5j761~oﬂ}\1 AEEoke A
53] 24317] gt vio] 24l el 0]-8-817] $13 microwave

system 480 7b5& Zlo® Jthgny,

4. 99 9 3=

B Qe 5420 Aol 24 95 486 A
Yo AR AAY B FAS BPIE A 2
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microwave 2] ZEW3lo| 0 a5 745
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El?iﬁ‘r nlo] 223t &8 300 W A FEFEES 25X
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