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Since organic sulfur compounds respond to GC/ECD sensitively, they interfere with quantitative sepa-
ration of pesticides during residual pesticide analysis of Allium species. In this study, it was intended
to develop a rapid and simple method for pesticide multi-residues analysis through clean-up and in-
terferences by a solid-phase extraction (SPE). An SPE method employing silver nitrate impregnated
Florosil cartridge was developed and evaluated for the elimination of sulfur compounds from the test
solution of Allium species during pesticide residues analysis. The silver nitrate impregnated Florosil
cartridge was prepared by efflux of 3 ml of 20% silver nitrate solution through Florosil cartridge (1
g packing, 6 ml tube). The extracts equivalent to 2, 4 6, and 10 g of each sample were loaded onto
the cartridge and allowed to exude, and then the exudations were analyzed by GC/ECD. More than
95% of sulfur compounds were removed from the loaded extracts equivalent, up to 6 g in onion, 4
g in spring onion and 4 g in shallot, respectively. 40 pesticides were spiked in the Allium species and
loaded onto the cartridge to determine the recoveries; from this, the recoveries of 34 pesticides were

within 70~120%.
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Table 1. List of pesticide groups used for recovery test

Classification Pesticides
Lufenuron, Trifluralin, Propanil, Alachlor,
Dichlofluanid, Dicofol, Pendimethalin,
Group 1

Fipronil, Isoprothiolane, Oxadiazon,
Buprofezin, Chlorfenapyr, Bifenthrin, Bifenox,
Cyhalothrin, Fubfenprox, Deltamethrin

(17 species)

Flufenoxuron, Chlorfluazuron, Folpet,
Group 2 Oxyfluorfen, Thenylchlor, Fenpropathrin,
(12 species) Tetradifon, Acrinathrin, Pyridaben,
Flucythrinate, Fenvalerate, Tralomethrin

Ethalfluralin, Chlorothalonil, Vinclozolin,

Group 3 Metolachlor, Tolylfluanid, Procymidone,
(11 species) Endosulfan, Kresoxim-methyl, Iprodione,

Cyfluthrin, Cypermethrin
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Fig. 1. Effect of silver ion impregnated Florosil cartridge on re-
moval of sulfur compounds from onion extracts. Onion
(4 g) extract loaded on raw Florosil cartridge (A), and
2¢gB),4g(C), 6g (D) and 10 g (E) on silver ion impreg-

T Aol ofEgo] Uehr] AlFs
Aok a2y %O]%-E.L 2 cartridge ol A1 ok-ﬂr NE 4gs 83
Z A peak= 79 B ﬂ]ﬂE]M—E”] A&

Ao T, ’\]Eg‘ 10 go.= 57}0}04 “‘lx"] HL&H
=4 e g Qste] AiEere Xé'“’tc’] ozt izt
73§ 71€9] Florosil cartridgedl] A8 4 g& &EAIHS 35
(Fig. 24) d& 333E S &2 peak Sk 9 ZH Ao
Fe] BT o ol dehon, Lol crtridges
ARt 823 29, AR 2 g8 SIS WA= el
=4 peak’} A3 HolA| (ko Mg 4¢ &% A W
peak?} UENE7] A1&etglom, A5 6 g &5 A WallE4 9]
o Qlete] FEekel Al ofzwol IS AR
AZtet) Z3}9] A$-ol= 71&9] Florosil cartridged] A&

4 g £E39S W FAFE 59 WHEZ peak Y (Fig.

3A)°] tiztel Hls 0]‘93\‘3]' Huke] Ago 2o]2FF car-
tridgeS AHESF 23} AR 2 g& 9”26}91 WA= W=
A peak7} Ho|A] OL%O‘% ’\] = A Wl &4 peak
7F YEbU] AlFetl e, AR 6 g 8 Q“z "] WefEde 1A

. . . o2 Qleto] Ziweke] Aol ozol A ol 2
nated Florosil cartridge, respectively.
=1 | A - | e
=t = M. |
= J-UMLM_LJA_L[J s 1] ”.“."i"‘l'—_ : ==
:. [ - - & - = C_ - mur e mesamras = i‘\;--
E | P i e 1 5 H SN ] P | ”
=1 : D
._E: —— sl o ek - e ——r— .

Fig. 2. Effect of silver ion impregnated Florosil cartridge on re-
moval of sulfur compounds from spring onion extracts.
Spring onion (4 g) extract loaded on raw Florosil cartridge
(A),and 2 g (B), 4 g (C), 6 g (D) and 10 g (E) on silver
ion impregnated Florosil cartridge, respectively.

Fig. 3. Effect of silver ion impregnated Florosil cartridge on re-
moval of sulfur compounds from shallot extracts. Shallot
(4 g) extract loaded on raw Florosil cartridge (A), and

2¢gB),4g(C),6g (D) and 10 g (E) on silver ion impreg-
nated Florosil cartridge, respectively.
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Fig. 4. Comparison of the chromatogram (A) composed of com-
plex peaks of sulfur compounds and pesticides (group
1) from onion extract after clean-up by raw Florosil car-
tridge and that (B) composed of simple peaks of pesti-
cides (group 1) after silver ion impregnated Florosil car-
tridge; 9.242 min. as retention time: Lufenuron 1, 10.175:
Lufenuron 2, 12.056: Trifluralin, 15.011: Propanil, 15.636:
Alachlor, 16.576: Dichlofluanid, 17.142: Dicofol, 18.200:
Pendimethalin, 18.520: Piperonil, 20.229: Isoprothiolane,
20.679: Oxadiazon, 21.548: Chlorfenapyr, 25.912: Bifenthrin,
26.443: Bifenox, 27.582: Cyhalothrin 1, 27.941: Cyhalothrin
2, 30.526: Fubfenprox, 32.797: Deltamethrin.
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Table 2. Recoveries of group 1 pesticides on silver ion impreg- ZALe 2
nated Florosil cartridge (%)
Onion Spring onion Shallot o] =E FHgw AFHA shed T (29)dl 98t
Pesticides Standard Standard Standard 759
deviation deviation deviation

Lufenuron 80.2 6.3 81.1 5.7 849 114
Trifluralin 375 26 798 32 757 57 References
Propanil 829 67 1062 3.1 99.9 1.0
A!achlor . 668 54 1034 20 948 3.9 1. Ahmed, F. E. 2001. Analysis of pesticides and their metabo-
Dichlofluanid 645 69 1120 04 1141 79 lites in foods and drinks. 7rends Anal Chem 20, 649-661
Dicofol 749 52 887 06 90.6 24 ; - T et
Pendimethalin  76.9 42 949 23 904 19 2. Balinova, A. 1998. Multiresidue determination of pesticide
Fipronil 7.6 116 1028 24 848 96 in plants by high-performance liquid chromatography fol-
Isoprothiolane  85.0 66 1063 55 1019 48 lowing gel permeation chromatographic clean-up. /. CZrom
Oxadiazon 86.7 32 970 02 95.3 1.9 823, 11-16.
Buprofezin 533  20.7 85.0 22 732 130 3. Bennett, B. and S. R. Larter. 2000. Quantitative separation
Chlorfenapyr 867 56 1008 04 1000 18 of aliphatic and aromatic hydrocarbons using silver ion-sili-
Bifenthrin 88.5 45 1009 04 99.8 21 ca solid phase extraction. Anal Chem 72, 1039-1044.
Bifenox ) 94.0 43 1039 30 1034 2.6 4. Block, E. 1992. The organosulfur chemistry of the genus
gzs;lgﬂlﬁ; g;; 1257; i(l)fg ;; 1(1)22 1§§ Allium-Implications for the organic chemistry of sulfur.
Deltamzthrin 1033 103 1261 26 1273 91 Angew. Chem 31, 1135-1178,

Table 3. Recoveries of group 2 pesticides on silver ion impreg-
nated Florosil cartridge (%)

Onion Spring onion Scallion
Pesticides Standard = Standard Standard 6.
deviation <™ deviation deviation
Flufenoxuron 971 2.0 9%.4 08 1004 124
Chlorfluazuron 914 1.1 984 32 90.5 9.5 7.
Folpet 89.6 34 1162 38 1164 193
Oxyfluorfen 9%.6 11 96 17 96.8 1.6 8
Thenylchlor 9.8 57 794 13 75.1 7.1
Fenpropathrin 984 0.5 9.6 28 9.6 09
Tetradifon %.1 1.9 939 18 95.2 2.7 9
Acrinathrin 91.6 0.3 915 3.0 94.5 21
Pyridaben 982 29 904 44 924 1.1
Flucythrinate 1062 04  111.8 52 1150 43
Fenvalerate 1089 19 1159 44 1219 36 10.
Tralomethrin 1029 2.0 1031 41 1105 139
Table 4. Recoveries of group 3 pesticides on silver ion impreg-
nated Florosil cartridge (%) 1
Onion Spring onion Shallot
Pesticides Standard Standard Standard
deviation deviation deviation
Ethalfluralin 374 42 64.8 5.9 60.1 55
Chlorothalonil 671 33 99.1 83 95.6 35 12.
Vinclozolin 782 31 88.0 2.6 86.3 13
Metolachlor 820 38 75.6 14 716 3.3
Tolylfluanid 733 35 88.9 6.9 84.1 22 13
Procymidone 910 18 829 141 815 139 )
Endosulfan 880 27 93.1 4.0 90.7 3.7
Kresoxim-methyl 94.9 1.9 9%1 28 920 14
Iprodione 1014 11 1306 120 1266 94
Cyfluthrin 984 36 1078 132 1127 5.0 14.
Cypermethrin 973 33 1112 47 1146 93
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