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Abstract An analytical method was developed for the simultaneous determination of 23 pesti-
cide residues in various commercial honeys. Meanwhile the characteristic ions and fragmenta-
tion mechanism of three pesticides in the process of electron ionization mass spectrometry EI/
MS were evaluated. After the optimization of different parameters such as the extraction sol-
vent pesticides were extracted from honey with ethyl acetate in an ultrasonic bath cleaned up
on a Florisil column by an elution of mixture of hexane and ethyl acetate 7: 3 v/v  and ana-
lyzed by gas chromatography-electron ionization mass spectrometry GC-EI/MS in the select-
ed ion monitoring mode SIM with PCBI103 as internal standard. Recovery studies were per-
formed at 50 100 and 200 pg/kg fortification levels for each pesticide and the recoveries
ranged from 82% to 120% with relative standard deviations between 1. 8% and 11.0% for dif-
ferent pesticides. The limit of detection was less than 10.0 wg/kg for all the pesticides. The
developed method was linear in the range of 10 - 500 wg/kg with correlation coefficients larger
than 0. 995. Finally the developed analytical method has been successfully applied to the deter-
mination of pesticide residues in several honey samples.

Key words gas chromatography-mass spectrometry GC-MS carbamate organophospho-
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: 1 cm Na,SO,
’  Rissato 2.0 g Florisil 1 cm Na, SO,
-GC- ECD 10 mL
15 mL -
Beatriz * -GC- MS 7:3
51 Albero 1.00 mL 10 pg/L PCB103
-GC-ECD 1.00 mL
15
1.3 GC-EI/MS
°7  GC-MS GC DB-5 MS 30 m x0. 25
¢ mm i.d. 0.25 pm He >
99. 999% 58.8 kPa 36.8
SIM - cm/s 1.00 pL
GC-EI/MS 250 C GC-MS 250 C
23 60 C 1.0 min 30 C/min
150 C 8 C/min 280 C 10
1 min
1.1 EI/MS 70 eV 60
Shimadzu GC/MS-QP 2010 - LA 1.00 kV EI 200 C
KQ 3200E 3.0 min
DK-S22
2
2.1
Tedia Na, SO,
650 C 4 h Florisil
100 ~200 650 C 4 h
140 C 2h 8%
- 1:1
- 1:1 -
1:1
PCB103 2 2' 4 5' 6-pentachlorobi- -
phenyl IS Accu Standard
1 mL 35 mg/L PCB103
1.2 2.2 EI/MS
40 C EI/MS
10 min 1.00 g 50 mL
1. 00 mL 10 mL
10 min EI/MS
5 mL 10
min Na, SO, 2.2.1
5 mL 1 EI/MS 1
20 cm x 1.5 cm i. d. m/z 181 163
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8 Fig.1 EI/MS spectrum of cypermethrin
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Fig.2 Interpretation of EI/MS spectrum of cypermethrin

For fragment interpretations see Table 1.

1 EI/MS
Table 1 EI/MS fragment ions of cypermethrin and their relative abundances
No. ! Ion form Characteristic ions m/z 2 No. ! Ion form Characteristic ions m/z ?

1 C,,H,,Cl,NO;" 415 100% 417 67% 416 25% 5 C,H,Cl, 163 100% 165 64% 167 10%

418 16% 419 13% 420 3% 164 8% 166 5%
2 Cy¢H,,Cl1,0," 208 100% 210 65% 212 11% 6 C¢H,,NO, 152 100% 153 9%

209 9% 211 6% 7 C,H Cl" 127 100% 129 32% 128 8% 130 3%
2’ C,H,,NO" 208 100% 209 16% 210 1% 8 CyH,N ™ 115 100% 116 9%
3 CyH,C1,0 " 191 100% 193 65% 195 11% 9 C,H; 91 100% 92 8%

192 9% 194 6% 10 CoHy 77 100% 78 7%
4 CH,0* 181 100% 182 14% 183 1% 11 C,H; 51 100% 52 4%

1 For fragment No. see Fig.2.
2 Values in parentheses express the relative abundances of the fragment ions.
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Fig.3 EI/MS spectrum of dimethoate



