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£ AFFINES dACE ASE(accelerated. solvent extraction) ¥'H< 4% 23l AAE S AE
39tk ASE 32278 preheat 1min, heat 5min, static 1 min, solvent flush% 60 vol, nitrogen purge
60 sec, cycle 4, pressure 1500 psi, temperature 100°CE A 3lc}. o] B4 ZAF n-hexane:acetone(d : 1, v/
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Al 200~500mie] F718HE ARSI FESE
frllo] divio] A Eo] AiFoE Be Yo s
Al B}, 9hdel], 2UAFAFE(SFER FEE5E
oRE-S F&31=d ARREHE R840 AR 20ml, FE
AlZE 3002 TEAZIT® ey SFE W ES 37 4
YoMe e 35E-2EHFITE 50%) VEREeH, 33
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AR, B Ao NEE ARRE FEof A Algel 22
B FE FEAA Y }O:] 2421 solvent extraction
o g X Akl Fudk AlRYS 21§, Edllste

—40°C A2 3% lﬂ_ﬁro}ﬂ% Ao o83t

Alef & 3 B ARSE f718ult AleRRI acetonitrile,
n-hexane, acetone, diethyl ether, dichloromethane, NaCl,
Celite 545, SiO,, ALO# florisii= MerckAHGermany)®] ZHt
FoHEAEgo R 8]F florisil cartridgers Isolute*HEEC)OA
U3k *]—%—3}“\3} Labor Dr. Ehrenstorfer-Schafers(Germany)
/\]-94 IAARL E 47308 Zh FAAAES acetoned] 3]

% 1.1~42 ppm *201 HEE ZAER M, peaks] FE-S
46}7 1 Y8te] EFEAS 262(STD mixture D 215(STD
mixture INLE 25E& ).

B87}532% (Solvent extraction)°]] «]FP e AY. A=

Table 1. Detection limit of pesticide standards by GC-ECD analysis

20 o) 5 STD mixture 12} IS 7} A& 2ml 2 H7¥efaL
NZF E<F 8§ acetone 100 miZ 718td homogenizer=
5000 rpmelld 587+ FA3NEIL 5] celies FXIS HEY
77l Y Qs HHFES acetone 30 miE o]
9 dAxsle] 500ml BA ZekaA® A Hekth 40°C ©)
sloA] ZFsEsle] AEde] 50ml AE HOH 500 m/

oJ=e] &7 ©Z NaCl 10% 100 mi®t n-hexane 100 miE &
°“°41:°ﬂ Py 5 B7F Agsle] wxE 3 95 {7)8mE

22718199}, Dichloromethane 100 mks g2 £330 § 5
b Aeslel WR)E & olglFe] f789E 500 ml WA E
ghzol] gA"e) 40°C olstolA o 3 ml 7] Y w53t
AsZ 23190 B5F AEE phexane 4mpl £33}
I nhexane 5m/E florisil cartridgeE B4 3 ¥, A&7}
2319 nhexane florsil cartridged] FYUBFAL n-hexane:
acetone(4 : 1, v/v) 10 miZ 1087 AASIL w53
2miZ 483t GC-ECDZE #4183t

M ml

=

3., acetone

N STD mixture I N STD mixture 1T
© Pesticide RTY Detection limit (ppm) o Pesticide RT Detection limit (ppm)
1 Ethoprophos 10.452 0.014+0.001% 1 Ethalfluralin 10.823 0.003£0.001
2 Trifluralin 11.049 0.003£0.002 2 Phorate 11.403 0.017£0.001
3 Flufenoxuron 13.083 0.014£0.004 3 Chlorothalonil 13.419 0.003x0.001
4 Propanil 14211 0.0080.002 4 Metribuzin 14.347 0.003+0.001
5 Vinclozolin 14.580 0.003£0.001 5 Tolclofos-M 14.799 0.007£0.003
6 Alachlor 14.882 0.010£0.002 6 Dichlofluanid 15.988 0.004%0.001
7 Dicofol 16.604 0.010£0.002 7 Triadimefon 16.651 0.005+0.001
8 Penconazole 17.974 0.006£0.001 8 Triflumizole 18.949 0.007+0.002
9 Fipronil 18.394 0.004£0.001 9 o-Endosulfan 19.699 0.003£0.001
10 Procymidone 18.766 0.006+0.001 10 Isoprothiolane 20.707 0.008+0.002
i1 Chinomethionet 18.985 0.004%0.001 11 Oxyfluorfen 21.602 0.003+0.001
12 Prothiophos 20.619 0.005x0.001 12 j3-Endosulfan 22.746 0.003£0.001
13 Oxadiazon 21.254 0.006+0.001 13 Endosulfan-S 25.599 0.0031+0.001
14 Chlorfenapyr 22.508 0.003%0.001 14 Bifenthrin 29.226 0.008£0.001
15 Iprodione 28.551 0.010£0.001 15 Bifenox 29.701 0.003x£0.001
16 Bromopropylate 28.912 0.006£0.002 16 Azinphos-M 30.324 0.010+0.002
17 Fenpropathrin 29.425 0.008+0.001 17 Fenarimol 31.253 0.003=0.001
18 Tetradifon 29.967 0.003+0.001 18 Pyrazophos 31.561 0.010£0.001
19 Phosalone 30.340 0.005£0.001 19 Permethrin 32.340 0.02120.003
20 Cyhalothrin 30.868 0.006£0.002 20 Permethrin 32.340 0.021£0.003
21 Cyhalothrin 31211 0.0060.001 21 Cypermethrin 33,653 0.0100.001
22 Pyridaben 32.483 0.013:0.002 22 Cypermethrin 33.784 0.010£0.001
23 Cyfluthrin 33.221 0.020£0.003 23 Cypermethrin 33.885 0.010£0.001
24 Cyfluthrin 33.352 0.020£0.003 24 Cypermethrin 33932 0.0100.002
25 Cyfluthrin 33.460 0.0200.002 25 Fenvalerate 34.900 0.008£0.001
26 Cyfluthrin 33.511 0.02010.002 26 Fluvalinate 35.199 0.007x0.001
27 Flucythrinate 33.938 0.007£0.001 27 Fluvalinate 35.286 0.007£0.001
28 Flucythrinate 34.196 0.007£0.001 28 Tralométhrin 36.043 0.010£0.001
29 Esfenvalerate 34.889 0.006+0.001
30 Esfenvalerate 35.189 0.006+0.001
31 Difenoconazole 35.496 0.013£0.002
32 Difenoconazole 35.602 0.013+0.001
33 Deltamethrin 36.028 0.007£0.001

YRetention time
YMean = Standard deviation: n=3
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HAE-2 (Centrifugation extraction)®l] 2§ 35g A¥,
A& 20g] w<F STD mixture I3+ NE A& zH2F 10ml
A H7VslaL 1A7F B9t W% 3 acetonitrile 100 mi+ NaCl
15 gE H7F51] homogenizer2 5000 rpmollA 2827 23} s}
At s ARS AR ZINAM 2000 pmSE 5 B3H
] & A 20miE F3ke] 40°C ol oF 3ml 7}
Al APEEIL F2 3mAs Al 7R dlA wFEN A
4 F5H AEE n-hexane 4 mpl] 283l n-hexane 5miE
2J3)8t florisil cartridge®] U3t n-hexane : acetone(d : 1,
viv) 10mE 1087 A & 5583 acetone 2 miE B¢
&te] GC-ECDE E4315it}.

718032 (Accelerated solvent extraction)l] €3 3|4
& A¥. FE8& cellBmholl cellulose filter, florisil 4g,
chem tube hydromatrix 2 g& 2= Wil 9} F 7)o &
Aste AR Aot 25 7 10g8 ¥e ¥ 59 STD
mixture I+ 1€ 22F 2mp¥ 7isted 1/)17F x)gk & —70°C
o] WEarel 9087 54 F 4712710 A=38led 10 microns
Hg °[3}, —50°C o]ate] 7]71270lx Az NES A=ZsIIT)

TEANZE At 7 AIEE Tl 5 2A0A ASES
o|§3l FZ3Ah FEEE 40m/2] n-hexane : acetone
@:1, vivy& A3 71712 A8 preheat 1 min, heat 5
min, static 1min, solvent flush% 60 vol, nitrogen purge 60
sec, cycles 4, pressure 1500 psi, temperature 100°Co|™ F=
o] % F collection vialel FHE 032 40°C 84004
oF 3mi7tA] 5L F FEALS Ahg HAHE FEslo
acetone 2 mi{Z < 71718 S

GC-ECDAl 98 ZAFeefiy. Rwehdre #4948 4

3 te3 e =702 GCECD £41% Al3i9lth. DB-5
J&W, 30mX025mm id, 025um film thickness, USA)
column®} micro-cell electron capture detector(ECD)E A3}
o Ha] 9 AEE199m, temperature program 130°CollA] 2
ZF FAE TR 10°C/min®] £=2 180°C7HA] A4SA1A 10
ZH HAAZISL Tl 5°C/min®] £E2 280°C7HA] ASAIA

7+ AAIAZTE Injector$} detector®] &= 22t 250°C,
300°Ce1H, carrier gas= N;& ARS3lo] 452 1.0 mi/min® =
S A E= 1wk split ratio 1:500% FY3IATh

R Z=24) (Solvent extraction)®l] &3 Y& i ZH
T A&, AlE 2000 acetone 100miE 718t] homogenizer
2 5000 rpmolA] 57 FASISIAL 5¢9) celieE X3 BE
wzdzlel 9 o=43idnt. E2 acetone 30 miE 370
FY A8l 500 ml WA Tekaam $A @it 40°C 9]
BlollA] ZjFeEatel Alade] 5o0m/ FE He™ 500 m/
oFo] &A @il 10% NaCl 100 mi®} n-hexane 100 miE +
HofFo Wil 587 ZIesle] WA|st & 959 f7]18vl52
715153t} Dichloromethane 100 miZ H2 3o Fo] 5%
7+ Agsi] WR)g 3 olgjFe] /7189E 500 ml A Zet
230 &A ©ol 40°C o)A oF 3ml 7HA ZAEEIiaL
A2 FZ39Y). Forisil cartridgeZ n-hexane SmiE 8493}
3 & FEH AEE phexane 4mio] £33+ florisil
cartridge®l] FUSF3L n-hexane : acetone(d : 1, v/v) 10m/Z 10
7 AAsle] 523 3, acetone 2 mlE 483l GC-ECDE
A8t

M Mo

@)]
A

ECD1 A, (02 DUALSECDO0N34 0
SHz
380
300 - i =
B I z £ - 3 i =
. £ g % B % T ¥ . E 2 =
04 i fgi3r B3 s srHigz B
) : 3% £ 4 £ & 3 g if:n: E O
iE & b~ -] > 3 d a’, U
200 3 88 s 3¢ 5 a8 ° R ga N oS E %;‘*
; SO I SR A Bh ey z G
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Fig. 1. Chromatogram of 21 pesticides standard mixture I.
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Fig. 2. Chromatogram of 26 pesticides standard mixtui’e IL.
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HAEEE (Centrifugation extraction)ol] &3 Y& A9
AF5F 4%, ANFE 2000 acetonitrile 100 m/%t NaCl 15 g5
27kl homogenizer= 5000 rpmellA] 227 23} s}, &
A3t ANEE IvE A U o E st

71589152 (Accelerated solvent extraction)ol] €]3+ Q3
ARG ARFS AE. 28 cell33m)o) cellulose filter,
florisil 4 g, chem tube hydromatrix 2 g2 Mdl= W &
g F ofr]o] EHE AR Al 28 7 108 2
=70°Ce] Wsael 90 B3k 54 T FEAZRA ) AEE 10
microns Hg ©|8}, —50°C )3} 7|72 Az AFEE A
Z3IqTh ol AL e FAAR AHL Qe

FAARE NEE U9 & XAAM ASEE o438l

FE39 Y 28915 n-hexane:acetone(4 : 1, v/iv) 40 mke A}
L3193 717137718 preheat 1 min, heat 5min, static 1 min,

Table 2. Extraction efficiency of various methods treated with standard mixture 1 for apple sample

solvent flush% 60 vol, nitrogen purge 60sec, cycles 4,
pressure 1500 psi, temperature 100°Co]™ FZ&o] &4 £
collection vialdll ¥ 89)Z40 mHS 40°C 84004 2 3
m7A FESRT Fe FEAS QAR WM FHH

acetone 2 m/= -5t T 7]

rl

ZE99] S vl A3 AFEE ERlsk] 9 |
FAHES e R AF59F screening HE-S IR G
& i

ARG, 213 A2t R es 58k
ARG, ErlE, )8 HECE ASEE ©)
Aol 70K 23 FAE Sl Tl ASE WRe]

A5 3582 solvent extraction B AAEH B w3}

Mean recovery (%)

Extraction method

No. Pesticide
ASE" Solvent” Centrifugation
1 Ethoprophes 100.9+1.52% 95.5+£0.26 74.9+0.21
2 Trifluralin 71.1£0.75 97.21£0.38 74.0£0.25
3 Flufenoxuron 76.8+0.34 102.7£0.41 73.5+£0.13
4 Propanil 97.3£0.30 91.6£0.26 72.1+042
5 Vinclozolin 103.7£1.12 94.8+0.65 76.7+0.16
6 Alachlor 101.6+1.02 04.41+0.18 79.3£0.85
7 Dicofol 93.210.51 94.3£0.32 77.2£0.35
8 Penconazole 93.9+0.7 112.4+0.98 70.0+0.42
9 Fipronil 98.6£0.76 96.21£0.39 69.9+0.31
10 Procymidone 93.0£0.25 96.410.638 78.7£0.13
11 Chinomethionet 90.6£0.16 87.3+0.75 70.2£0.25
12 Prothiophos 92.7+0.23 93.6£0.68 73.3+0.23
13 Oxadiazon 100.3£0.36 93.7£0.75 77.9+0.15
14 Chlorfenapyr 97.5£0.48 94.1£0.65 753£0.24
15 Iprodione 100.3+0.15 88.2+0.32 77.0£0.40
16 Bromopropylate 97.61£0.16 94.2+0.35 72.8+0.20
17 Fenpropathrin 95.1+£0.09 9371042 74.7+0.62
138 Tetradifon 98.2+0.17 94.4+0.51 74.9+£0.32
19 Phosalone 109.2+0.41 91.2+0.63 73.8£0.28
20 Cyhatothrin 89.8+0.54 92.9£0.27 723%£0.12
21 Cyhalothrin 84.5+0.36 91.8£0.28 71.5£0.11
22 Pyridaben 96.60.45 82.2+0.62 76.510.09
23 Cyfluthrin 96.7£0.25 100.5+0.87 71.0£0.14
24 Cyfluthrin 96.81-0.48 96.9£0.63 70.8+0.32
25 Cyfluthrin 96.1+£0.78 99.2+0.25 723%+0.25
26 Cyfluthrin 90.9£0.19 91.8£0.15 69.31£0.13
27 Flucythrinate 93.3+0.24 91.0£0.28 69.74£0.20
28 Flucythrinate 92.4+0.65 88.3+0.34 69.81£0.13
29 . Esfenvalerate 89.2+0.13 86.610.62 69.2£0.15
30 Esfenvalerate 93.5+0.19 89.1+0.35 69.710.14
31 Difenoconazole 96.0£0.17 79.2+0.42 65.2£0.25
32 Difenoconazole 96.0+0.24 30.710.82 65.8£0.15
33 Deltamethrin 94.0£0.51 88.3+0.36 71.8£0.13
Average 91.7 90.19 7276

Yafter lyophilization

Pby solvent extraction with florisil cartridge purification continually

¥Mean+t Standard deviation: n=3
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Table 3. Extraction efficiency of various methods treated with standard mixture II for apple sample

Mean recovery (%)

Extraction method
No. Pesticide
ASE" Solvent? Centrifugation
1 Ethalfluralin 952+0.15% 67.610.11 79.41£0.09
2 Phorate 84.610.31 83.1+0.21 720+£0.12
3 Chlorothalonil 102.1+£0.25 93.2+0.23 79.4%0.13
4 Metribuzin 105.5+0.41 101.5+£0.52 39.8+0.21
5 Tolclofos-M 101.0+£1.22 923+0.14 81.7£0.26
6 Dichlofluanid 106.7+£0.95 95.5+£0.21 78.81+0.12
7 Triadimefon 105.5£0.26 91.2+0.35 76.5:0.11
8 Triflumizole 93.7£0.17 91,0+0.14 56.7£0.08
9 o-Endosulfan 95.2+0.12 97.3%0,18 74.910.09
10 Isoprothiolane 10931042 94.1+0.18 79.4£0.19
11 Oxyfluorfen 102.9+0.87 89.81£0.17 89.5+0.16
12 B-Endosulfan 103.7£1.15 100.0£0.46 77.8£0.21
13 Endosulfan-S 105.5+0.29 105.ii0.55 78.31£0.22
14 Bifenthrin 94.1£0.31 93.24+0.23 87.6L0.62
15 Bifenox 107.7+0.85 86.2+0.18 84.6+0.35
16 Azinphos-M 109.1+£0.32 89.5+0.32 81.7£0.28
17 Fenarimol 101.1£0.14 89.7i0.65 66.7£0.22
18 Pyrazophos 101.2+0.52 91.240.28 82.9+0.32
19 Premethrin 94.1+0.34 93.840.39 87.6+0.21
20 Permethrin 10222095 99.3%0.27 83.1+0.52
21 Cypermethrin 105.740.53 115.8£0.18 87.5£0.32
22 Cypermethrin 1013+0.84 106.2+0.15 86.6+0.12
23 Cypermethrin 100.4+0.62 106.2+£0.26 86.0+0.23
24 Cypermethrin 100.8+£0.35 115.5+£0.92 873£0.31
25 Fenvalerate 97.8+£0.42 89.74+0.36 86.51£0.25
26 Fluvalinate 99.3+0.53 81.3+0.26 84.11+0.28
27 Fuvalinate 97.3£0.78 70.8£0.15 85.7+£0.32
28 Tralomethrin 97.5+£0.12 96.3+£0.33 84.2+0.19
Average 100.73" 93.80 79.69
Vafter lyophilization

Yby solvent extraction with florisil cartridge purification continually
Mean+ Standard deviation; n=3
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Zagel o8 AFE 4. AFEPIR
Bae sl FYE ¥FEZS $YI GC-ECD 7171%7
ol BAle] Zzkel BEAFAE Ao (=AEA &
), 7 BERE 2 AEAE Table 19 AASIAT. STD
mixture I, I5 1L1~42ppm°®] HEEF g4, AT T GC-
ECD #48t¢] chromatogramS Fig. 13} 201 =435t
Table 2~49} Zo] HF 3|5&2 ASEE o83l F&3 &
AE FAl 348 AN E Al 97.5%, F 86.3%°1US
W ZAAQ solvent extraction EAJ A= Al 933%, F
93.6%% YERo] folE Holx] ko), HEEE °&
g screening FA oM E Hxle] Wi vlwsle] 762%=2
w7 ekttt o]s} o] el Wbzl ASES s 22
3} FAE FA % HF F5FEE olrt giler &
34 WA 70~120%% 25 EZEHAL, Hol&(C V)3
solvent extraction, YAEE BAA BT 10%7]e.E et
o1}, ASE FZA9E wifluralin, flufenoxuron, phorate©] 10%

o

ol vehgom, vz difite] 4¥E 10%7ve s et
ot AT Fig 39 4 2ol HRT FE HoliL vk
;22 AR R dA Bl 719 gufje] o8| A8t A
3A)7) WhEo] AFESHH solvent extractiond LA solvent
extraction® T} T W27 (2~4 hr), B} &2 2(200~300 m)e] &
|2 AL2sA Gk F24 dor] 2= fEo] F2%
g8 F3ysl7] gEdd BA AsEH 2%F van der Waals
force, A2 22|37 LulEA9} matixolr E45-91¢]
dipole attractionol]l <J8 Z#E 73 solute-matrix FIAHE-S
B F ok T3 FolXE desorption processE $13l
27 3k BANURE AN AR Ue] 295
A&Ao] e 432e-2 T F Ik vEe] Fodde
257t s ozt g T = A 2vle]

i
3
o
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Table 4. Extraction efficiency of various methods treated with standard mixture I and II for Chinese mandarin sample Mean recovery (%)

Extraction method Extraction method
No. STD mixture I No. STD mixtuare IT
ASEY Solvent” ASEY Solvent”

1 Ethoprophes 93.2+0.12 93.8+1.10 1 Ethalfluralin 932+0.12 88.5+0.14
2 Trifluralin 71.8+0.10 96.9+0.96 2 Phorate 71.8+0.52 95.3+0.80
3 Flufenoxuron 75.1£0.21 82.7+0.63 3 Chlorothalonil 75.14+0.33 95.2+0.23
4 Propanil 98.6+0.12 91.1+0.59 4 Metribuzin 98.6+0.14 59.2+0.32
5 Vinclozolin 88.8+0.32 110.4+0.36 5 Tolclofos-M 88.810.18 94.2+0.21
6 Alachlor 86.5+0.62 95.8+0.54 6 Dichlofluanid 86.5£0.32 972+025
7 Dicofol 88.7+0.25 103.5£0.87 7 Triadimefon 88.710.21 99.31+0.12
8 Penconazole 88.3+0.32 115.0%+0.32 8 Triflumizole 88.3+0.24 83.7+£0.15
9 Fipronil 91.1x0.14 96.4+0.52 9 o-Endosulfan 91.1+0.18 99.9+0.41
10 Procymidone 90.0+0.25 94.8+0.64 10 Isoprothiolane 90.0+0.16 95.6+0.25
11 Chinomethionet 80.0£0.15 86.0+0.38 11 Oxyfluorfen 80.0+0.21 92.4+0.33
12 Prothiophos 87.4+0.35 95.1+0.82 12 [3-Endosulfan 87.44+0.32 98.6+0.21
13 Oxadiazon 89.6+0.25 93.2+0.63 13 Endosulfan-S 89.64+0.21 107.3£0.68
14 Chlorfenapyr 90.3+£0.25 94.210.38 14 Bifenthrin 90.3+0.13 91.0£0.36
15 Iprodione 79.9+0.32 90.4+0.62 15 Bifenox 79.9+0.15 93.0+0.52
16 Bromopropylate 89.310.51 95.3+0.37 16 Azinphos-M 89.3£0.21 92.1£0.36
17 Fenpropathrin 90.8+0.15 96.1+0.85 17 Fenarimol 90.8+0.12 89.5+0.32
18 Tetradifon 88.9+0.32 92.1+0.66 18 Pyrazophos 88.94+0.10 93.7+0.25
19 Phosalone 102.5+£0.82 95.2+0.75 19 Premethrin 102.5+0.95 100.6+0.18
20 Cj{halothrin 89.8+0.12 953+0.54 20 Permethrin 89.81+0.36 94.21+0.19
21 Cyhalothrin 80.5+0.18 94.0£,0.48 21 Cypermethrin 80.5+0.15 89.0£0.25
22 Pyridaben 92.54+022 87.3+0.98 22 Cypermethrin 92.5+0.52 93.9+0.36
23 Cyfluthrin 99.1+0.51 108.4+0.69 23 Cypermethrin 99.1+£0.32 93.2£0.55
24 Cyfluthrin 95.5+0.26 102.9+1.01 24 Cypermethrin 95.5+0.12 114.6+£1.32
25 Cyfluthrin 96.1+0.31 102.9+1.30 25 Fenvalerate 96.1+0.15 92.7+£0.31.
26 Cyfluthrin 98.5+0.25 95.1+0.96 26 Fluvalinate 98.5+0.21 83.24+0.94
27 Flucythrinate 88.9+0.38 93.0+0.63 27 Fuvalinate 88.9+0.40 78.1+0.32
28 Flucythrinate 89.7+0.52 92.1+0.35 28 Tralomethrin 89.7+0.17 101.910.81
29 Esfenvalerate 85.5+0.36 86.4+0.13

30 Esfenvalerate 88.2+0.27 92.2+0.32

31 Difenoconazole 86.0£0.38 79.2+0.82

32 Difenoconazole 86.0:0.16 79.94+0.32

33 Deltamethrin 822+0.11 83.5+0.78

Average 88.7 91.54 Average 88.7 89.97
Yafter lyophilization

Iby solvent extraction with florisil cartridge purification continually
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Fig. 3. Chromatogram of pesticides extracted and purified from apple and chinese mandarin sample treated with STD mixture II by ASE

after lyophilization.
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Fig. 4. Chromatogram of pesticides from solvent extraction of apple (a) and chinese mandarin (b) sample treated with STD mixture 1.
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Table 5. Comparison of detected amount of pesticide from

14116 ppmE ASEHHE |83 24 o ARe] =58

agriculture produce from solvent extraction and ASE (ppm) 22 Uehjjo] ASE/F 94En; 953 o 22A%E
Sample Pesticides ~ Solvent extraction ASE Uehiict. ol8d dike ASEVF Bl &8 Frol HElA
Chinese mandarin ~ Propanil 0.2291£0.062  0.2358+0.035 T 8§80 =225 4 4t}
Rice 1 Isoprothiolane ~ 0.9771+0.053  0.9637+0.041 28jm2 ) ASE HPES ARt $573 22 A0S
Ri I i X +0. X +0.
ce 2 soprothiolane  2.0869+0.450  2.0888+0.140 ERY 7, 7749 solvent extractions} H]<EH :@] 2292 ehl
Table 6. Comparison of detected amount of pesticide from agriculture produce from centrifugation extraction and ASE (ppm)
Sample Pesticides Centrifugation extraction ASE
Kiwi Vinclozolin 0.2487+0.015" 0.4000+0.030
Cypermethrin 0.5487+0.053 1.3152+£0.35
Tomato Chlorothalonil 0.1558£0.037 0.2540+0.057
Chinese mandarin Procymidone 0.5076+£0.024 1.4116£0.19
Iprodione 23558047 7.7225+0.38
Triadimefon 0.0210%=0.005 0.0661+0.0002

YMean - Standard deviation; n=3
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Fig. 5. Chromatogram of pesticides from ASE method (1a and 2a), and from solvent extraction with florisil cartridge purification (1b and
2b) of agriculture produce.
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Use of Accelerated Solvent Extraction Method for Determination of Residual Pesticides in Agricultural Products
Sung-Woo Lee', Hye-Young Seo, Byung-Jae Han, Yang-Mo Jeong, Jun-Hyoung Kim, Ki-mi No and Kyong Su Kim*
(Department of Food and Nutrition, Chosun University, Kwangju 501-759, Korea, !National Agricultural Products
Quality Management service, Chonnam Branch office, Kwangju 501-081, Korea)

Abstracts: ASE (accelerated solvent extraction) was used to develop an analytical method for reducing the sample
preparation time in pesticide residues analyses of agricultural produce. The conditions of ASE were as follows: preheat
1 min, heat 5 min, static 1 min, solvent flush% 60 vol., nitrogen purge 60 sec, 4 cycles, 1,500 psi pressure, and 100°C
temperature. When n-hexane:acetone (4:1, v/v) was used as, an extraction solvent, the extraction and purification
efficiency of ASE did not show the considerable difference compared w1th solvent extraction, and the reduction of
extraction solvent did not affect the performance of extraction. It was proved that ASE method can reduce, sample
preparation time as the extraction and purification steps were combined, and the extraction solvent was significantly
reduced.

Key words: accelerated solvent extraction, pesticide residues, agricultural produce
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