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8 9. HPLCE 1139 Heshuivlol=ge dA¥ FARAYS ATagc)h Waaad) $& 8
shildlol B 22, ¥, A8 9 ¥el.Adze WAZ FASE, 22402 AE obES MYsidT,
Ful gl 298 50% H3eidA/Afrolale EdEolr & 5SS Bk Folase £39 pH o
g et A B FAdAME ¥l glev FrdCdAE Aaddch AAHDANN FEEESY A
AZELE §3 ey Brke AY Zzeteadgaye] 3t FaAl 2 AR/t Ao/ AR}
olE 1/2/4)8] FAA7L F& 58S Hyon, FE2YE Ao A o] Wl oZ w4 gle
2ppm Ax9] €]l eshnlso] B FA] A 9] A HFIFRo| 91%, ANEZ AT} oF 8%, HE A7)
2.2~9.3 nge| ¢t}

ABSTRACT. A method for the multiresidual simulataneous analysis of 11 thiocarbamates was studied
using HPLC. Thiocarbamate in Chinese cabbage was analyzed in the order of extraction, partition, and
cleanup in their optimum condution. Acetone was chosen as an extracting solvent. As a partitioning
solvent, the mixture of 50% methylene chloride and petroleum ether containing extremely small water
content showed good recoveries of thiocarbamate from the water layer. Partition efficiency was affected
by pH of the water layer; it remained almost constant under the acidic and neutral condition while
decreasing under the basic condition. The comparison done in cleanup step showed that the column
chromatographic method is superior to the treatment of coagulating reagent. As an absorbent, the mixture
of charcoal, magnesia, and celite with the ratio of 1:2:4 gave better recoveries and also effectively
removed chlorophyll. Over the total procedure, the average recoveries for thiocarbamates in Chinese
cabbage were 91% at about 2 ppm fortification level within the relative standard deviation of 8%, and
the minimum detection limit (MDL) was 2.2~9.3 ng.
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FEE R AEANY A E o8 Fa 2AlS
Zut Fujgke $E Fo 2AF-H} gels AR
o] & DDT, BHC#} & 71944 ke 44t
g aRgo] FAFK L, Rl AL {r]UA, 7t
ululo] EA] Fofe] AM-FFo] Friske FAHE Bel
a2 AP

€] 9 7}u}vl| o] E(thiocarbamate)y €] &7|ujv| o]
E(thiolcarbamates)2t 2% &h=d] 2 olfi~+= =A
Ha}e] 7} 24t carbamic acid, NH;COOH) Zof| A
2R 7] e 42U} obd —OH7|el sl
AxQA7) oz A7 Heoly] el 7]
&9 gle o] EF AZAEL oF 12F°] e
dl 4Fzte] WAlmeE AU dx, oAl @
712 2= ek ¥ geshuvol R
£ FE A FHEAHL AR JehiA o3
913, LDs7} molinateoll A 500~729 mg/kg, buty-
lateo 4] 4700 mg/kg A=) & vrehilgic,

e ¢ 7huloljo] EA] yofol] R AF-EFEAH S
F712A, fr71daA % Fhupele|EA] FekE
o] e glx| gk AOACAA EPTCE v| &3
629 Eloshlslo|ES GC-FIDZ 2Hsiaed),
o]Ze ot ARuhe REAslr] g 7%l
R F4] BAL A3 218 op]icl. EPA
o4 #F F butylate, cycloate, EPTC, molinate,
pebulate ¥ vernolate?] 6%¢] E]esluldle|EE
GC/AFDZ Azshe B Mkl H714
€] ¢ 7}ulv] o) EF-2] MDL(method detection limit)
£ 0.6~0.6pg/2 WIS Jehlslz, 5~50 g/l
W9 E Yehl L, 5~50 pg/le] F=H A A
85%¢] 34L& Jehich &3 AlexandrovasS-
AgHez Alztgk 471We] Tl e ok
stuldlols 9 € 2spllel=g TLC ¥ GLCE
A o,

AmbrusE5& #7194, f7194A, FhuiHolE
A, €leghuprolEA], $elo}, Erjelal I 19
¥ore Ao FE, B £ Ag FelA
ol FZ, ¥, AA P A S A4
slodtk GroverE'-e €l 27hulvo]E2] YFQl tria-
llateE AlAH 2 # 33l GC/ECD % GC/AFIDE
Aegstgdch. 7] 9 ABE AHE7 A8 £
AMEA Ze)sHg T5& AHSs, 594H 11
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47 wid AHsld ZA3 A triallate HoH
AL ¥ A)7]Q] 5¥€d] 7] F Exr) 197833 1979
ol 7z} 200 R 100 ng/m’2. & Hdl sy e
veplisl&& 2o

¥ SparachinoS5-& oF 30¢4%F9] shujuiolEA
29 ¥ore A ¥ 94 A4 I2viEaddE
ol g3t QA HEVIEZ FA3w, MDLE 2
A38}5l}. Heras5°& HPLCo| A Fhulvo] & Al %9
AxAE A3 9% dAz2AE A
=3} triallate s AL 2 A A7 A AEV)E
o] 83 2AdA ¥ EFEAZ di-n-pentyl ph-
thalaetE o] 43 W4 EFEAH(internal standard
method)®} uwlZ EF-EY(external standard me-
thod)ell A wh5% A8 A, A/} AU
LIRA- 5512

wWata] o] ApelAe HZ AFEFIHel v|Fof
2 o Jige] x|} 440 & YA ASvE
29 S Addsled AR AFHE pAdE H
L7l o] B AzA9 Hel-BAYE dA7ge
24 oA Y AFedEAYS gyisked 2
BHE F Fel-EHd 33 7|28 E AFEAC

4 #H

HHI7]. o] ATl M AZnETREE
Waters Associates Liquid Chromatograph24 3
X M-45 Solvent Delivery System, H&71< M-
440 Absorbance Detector(254 nm), Spectormonitor
I11(220 nm, LDC, Inc.), CMX-20 Amperometric de-
tector(Chromatix, Inc) % Fluorescence detector
Model 420-ACE Ho| we} @ e o]Fo2
dA4d7ste A183ksa, AR FYAA+ M-UK
Universial injectore]™, 7]1Z 4+ Omniscribe reco-
rder(Bausch & Lomb), ¥4+ Chromatopac C-R6
A(Shimadzu)E 23t AHg-3tsict

Aol o] Al AHEE 1159 €2t
o] Algyoke 1) S-(4-chlorophenyl)methyldi-
methyithiocarbamate, 2) S-(4-chlorophenyl)mor-
pholine, 3) S-(4-chlorophenyl)methyldiethylthioca-
rbamate, 4) 4-chlorophenylmethylmercaptoxycar-
bonylmorpholine, 5) S-(4-chlorophenyl)methyl-1,1-
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dimethylethylthiocabamate, 6) S-(4-chlorophenyl)
methyl-1-methypropylthiocarbamate, 7) phenylme-
thylmercaptoxycarbonylmorpholine, 8) S-ethyl-4-
methylphenylthiocarbamate, 9) S-ethyl-4-ethylphe-
nylthiocarbamate, 10) S-ethyl-2-methyl-4-nitrophe-
nylthiocarbamate, 11) S-ethyl-3-chloro-6-methyl-
phenylthiocarbamateojc}, o]Ate] ke I =
AFaeA AT AR B &% g
oA zASH T, FEE 247 oF 500 ppm¥ A
2% A< 108 % 100004 3|43t AH8-Ec)

EA:H % 81, EFFIHAS ACACHVA
2As Azt B4R, vpdl Ao R Celite
5458 7tzt 1:2:49] BIEE 4]0 A&sted oA
Alolelo] B F ARl

Lo Qe F 20g3 85% <UAHEY 40

5 2542 4aAA 112 BEe] RYog 3
Aok $ael ez xeld of 2og 10u) 2 3)4 3t
SnHog 23y, 5E FMF A5 AHY
o2 ARk

oS4 N HX|A. olFdoEE 23 ¥H FF
£ 7R Hiwkg, olHEUEIBDH) % elE}3]
=2 %2 Burdick and Jackson)® Milli-Q &4
AzAAE A B3 AP FIu|z E3Ey
AHakth BE o)l FAE #7147 0.5 um #7]
AEFo)(millopore)E, B 045um T84 AF
Zo)(Millipore)& Z7 AR F, F9ujz &
gt 1417 AE HYE FAAY by 25
57|12 oF 1087 AFA T2, Aol WAy
trh Agshach

AR A3 Spherisorb ODSH(LDC, 25 cmX 4.6
mm LD)ol, FAAe] JAhAEL 5umel A&
Apg-shedet.

sl BMY. w3 AR 50gS AA Ao
150 m/8] o} &L 4ol 2 3te] homogenizer jarel
A 30&7F Zold co}& Bichner ZAth7|2 of3}A
71| 500ml ol EoR A Al oFdg A
g3) wte g o] FejnpAel s ARg¥ich

o7l g HEZE Fo] =l 500 ml AT 7]
23 5% A3hEF 7898 200 m/ AH7He) 50
%(v/v) D3/ A fele 2] TG 4-2 50
m/ Faje] FAdirlel Y 287 ALY o

ARk $2E 48 500 m/ FR2RIR &7
e 50ml EEulel-2 Hrlsted FhH o] Bl
ot #5-& e EFEuEE 2 of
IEF oF 5g& 7HEte B8 AAUC) 250 md
T2 EHaaE &4 ol HAFUI A g2z
9] 2x & o 30CE {AFHA <& 1ml o]571A]
FEAAY Az ALE M) Bo] Yowy
Folefg A3 FHA 2 10% G/
S5mE FHES &34k

HIZE Fo) 2l AHE 10% Asfuidalos
AMAs o 5miE @7 £ LolEr. 74
AMIEE of 2g8 Aol ERFHA 5g8 FH
3o 100 ml Hlo] A 1 10% J 3}k 30~50
mE &3] A%k F308 EFERA Al
S ed 2g8 3T O WA, oA EY
E, WA/t EYELH(I: 1) 2 10% A3+=EA
o2 AYRE AHIPL FHAE AY Adoz
e MAE EFeFEM Aol FAAAY g3}
Lol 2 AR/ IHNEVYEL(N: DS S0m/ EEct
A ZFwr|2 o 05ml WeeE $5EE 43
A7z, AgdH7| TR 4|7 o HPLCe
&kt

o4 A Felzd COF(M=L: oY
EY:E=295:215:49.094 09 m/ming) %
o2 Spherisorb ODS AHE o] o|REE
g Aoy 5uH Fste] HAFAC A
AeFstgich

ot 9 @

sge ABAEOoZTHE U TR
718 =lgjal screening FHAT} B Aol A9
ABpor A ) ZEX(Flow chart)=
Fig 15} 7o}, &, F3(extraction)-¥-8l(partition)-
A Al (cleanup)- &< (identification) ¥ # #H(determi-
nation) ¥*ejct.
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B3l 32 mt AAALE AZ d2A HYA
L8, Alg2He BHAAEE FE8 e &
28 ZHshe dubdqQ whye wpapsiebA Q) why
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Screening Procedure of Sample

Sampling
| <«—acetone 100 m/
Blending

Filtering
| «—washing
Partition
«—5% NaCl soln. 200 m/
«—PE-MC(1+1)50m/ X2 times

HH

1
[ aq. layer—l

i
| discard ]

{
[ org layer |

[ Evaporation |

[ Column chromatogr. |

GC or LC

Fig. 1. Flow chart of screening and analysis.
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& o83l AoE AIAF BAAYLS AdHe
7 FH3td sk Zolch Wheeler?E& A}
43 FFF-24E Carbaryle] F28vi24 wigt
£, oM EREY Y ol ES A}8-3191-& 1 carba-
ryl& o183l FEE 8-S FAdHed, 1 A%
Wekgo| 713 $-3819] 3, blend-leach #A Hcl=
blend-soxhletol| 4 & F&£&&& el
23k Fr|daA Tk AERSEH FEE
o fage] T M2 FE8vE d3ld water-
miscible>water-miscible-water-immiscible combi-
nation>water-immiscible £°.2 7}4A3S By s}
2, carbamates 32| gl M= FUE o
A4S veplAle fdTR ool Ho|E, WAl
E2glels, ERE2XE Fo] AMEEHYow o
744 A+ 3} acetonitrileo]} ol gH-E-F A]2F]0)
AEZHE bl E AE o] FE FE3=
e A&AYE Euslddt AERRE 24
-8 ZF%31= water-miscible £vj 8 ol EUE
, ofAlE A vigkgo] Qct KrauseES & 59
Hedshuteo| E AZAE FEihs HHLEA
Wt g-S Adestein

o] AT wiFA R 2 HE E]eFhulvo]EE
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F3she 4924 oES Adalsc) 2 olft
detee] WE Eleshiojo| e SHEE Alvie
Az o 500 ppm ol el e s LasA
Sk, olsh e WAL nd Al N E M5y WYL
2 % U9ieh oPIEL oPEY el u]s] S4o]
Wk, YAs] 990 Fgo] whzo), AYsiohe
o] 9lome olMEL 3412 AYsisch

=
F24713 olHELZRE Elesluluo]ERtS
el e 34 s3] AdMe @A 21

W S AlAS ok ok AFA EAS A A8
A oM ES AF) 5% NaCl 448 H7}sle
ZAdel E f7)8ule] BulAlA E|l2tuleoleE
F718e) Fo2 Fujrlyled b AHgol
S5 Aesieor gt} ol Wiy duAYPe g
2ml 32 9702 ujolale] 05 mie) EL& W1 <
20~100 ppmo] =He EFAIEE 7 ulojodel] 20
WA Felstdck vl ES 317 98 o E 9719
ulo) ol = wighgut 20 WwH Folslgdch Hul Loy
2x 99 A"A Al o} [FSREH VIS
Z9 49 E AAsdT, wAdNA A Qe o)
Age n-H4k 9 Hgolal2E Adgste] 7} o)
ol 05m/¥ Hrbske] FuiA)zl ¥ oF 3087 H
HE FAAA F7]15 02 25l gl etulro] 29
$5E GC/NPDE Aeslgir) o] of AREE 3
RFE2AZE NPD$} ECDol @4 75w €
S7ttelol E2] w9l SR oke EARA &
EE-ZEEVEZHAS At Fd FHE7
2% NPDE AH8314lx, ECDEREE AEge 9
ETEY EA o448 AdH oz AAs)xe) =z
yolo) w2 wlwsledr). Table 1S Hujgn)e)
Tl wE Elespro]lefel Fulas W 7
Hae] GCHHAMY w5 A ehyiglch
13] FiA] 7H & E&8 Jehd So7) oida
F2efolER A HEsggo] o 60%)ck =™
NF2eolee o] 7] o AfdH=E
HolFd ghpgo] AA = Ful7l o] Fo)aich
weha] o] Aol midal FZato|m el A]fo
HZ2E 1:128 Fdg v]$2 &3l R gme
A3k

FYAEAAM F2 o PlA] A REReR
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Table 1. Partition efficiency of eleven thiocarbamates with single extractant (n=2)

Recovery (%)

Comﬁ)gund tR_m’n

Isooctane n-Hexane P-ether Ethylether n-Octanol Methylene Ethyl Xylene Chloroform

(o)) an chloride(V) acetate(VIa) (VII) (VIID

1 1293 44 48 83 59 57 109 38 43 75
2 1362 46 66 93 97 i 108 41 40 77
3 1791 47 57 91 92 44 37 51 77
4 1264 55 63 105 31 66 41 52 63 31
5 1410 52 62 95 31 59 46 59 32
9 1543 47 61 91 99 54 104 42 48 86
11 1054 53 59 85 23 61 23 41 58 29
12 11.74 39 41 66 31 40 32 44 52 28
13 1214 53 43 88 12 50 12 38 61 16
14 1159 14 14 22 74 57 83 34 55 59
15 1243 75 59 105 14 54 18 49 79 20
mean 48 52 55 51 54 60 42 55 48

FuisEe e EA 5 dEHd AL g2
7tz o, o] A ME 22| Fujide
FASAc). F22YL A2 a, b, c R d2 F
FHed, d2-gol ool Eo]E P WA Fol
L3 27} Ak nF5AEIY F2F F28Y a:
b7} < 3:19] vl EE Ao e A2 XyFHAY
6 gzege] Fxe FA9 nladige] 4714 A
2227 FAR7E J FAAte] Ao g o)
Fo97 #7185 eItk o)A Ay A4A
2 9rIA6A AeEsste) S99 phytyle-
ster7]7} VEF T ZEFLR X#$H=d o)A
& chlorophyllinse]z}3ls], 842 E4=2 Rl
=3 A (pH>2.5)e 4]+ pheophytino & 3l
A9 vlavdlgo] 442 AW Yyt 2
29 A 42 AE B4E =7 92k d4e]
AHdel HAY et F7] Fol| wbX3M HAQl
pheophytin® & HZ}, o] AP E vl F25E
ot E FFE2] EAE ¥ Al olAE 50
% AiHe R urE viEbd AL o) R 34
o2 Wslyon, 80% obHE<] uletgddA UV-
VIS ¥334=42 343 27 Vernon®e] 533
2229 a 9 deou™] a9 A#HEY3 Ay
ARt EREUE AN A8 759 A
4% Zt7F 01N- g4ke-d3t 01N FARNEFR
L4402 pH25~10571 #HEAF|HAM € esin}
o]} 50%2] wdalZFzeloj=/HfoHE &

Table 2. Change of partition efficiency for thiocarba-
mates selected on pH

Compound Conc, pH
No. fortified
(ug/ml) 10 25 7.0 105 130
1 0.13 95 106 93 100 —
3 0.07 115 114 101 102 -
4 0.13 103 101 100 111 -—
7 0.13 9 128 108 81 —
10 0.04 125 104 92 56 -—
mean 107 111 99 91

o2 pulsle 58S FYSSC) Table 2004 &
T e A Bo] £33 dAo] 4H4-F A7 =
HE 9~111%7H el esjuldo]| ey} Ao 2%
f713o 2 Husle AL B 4 glgled, pH105
diXe Elesludlol® No. 73} 109] FF A Fo)
FA33] 7). o]z N-sideesludole
0] 7NN el E 9oy A A
o2 AR 01N-FASPIEE Ld0dME H
2ol EE HEY 4 ddded, 2R onie
ol21gt & YAdefol| A v)*+3} uh-$<(saponification)&
doA RE g oo E o] Fa=H317] wEal
Aoz Uddcl Y o2y} 2AFME F=2
29 A3 {7]F o2 FulEy] i) 539
pHzAgto 2 28499 AAx Erhssdljens
o2 22 Holdenol| 93 Ad=Egsl &1
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Table 3. Comparison between treatment of coagula-
ting reagent and mixed adsorbent in the cleanup
step

Table 5. Recoveries of thiocarbamates selected on th-
ree Sep-Pak cartrige in 50% THF as desorption
eluent

Cpd. No. Quantity Coagulating  Mixed Compound Quantity Alumina Florisil  Silica

formulated(ug) reagent adsorbent No. fortified(ug) gel

7 23 87 97 1 27.1 68 84 82

8 23 75 96 3 12.2 79 106 103

9 23 89 92 4 219 90 99 98

10 23 100 20 7 20.3 - 97 94

11 24 95 90 10 7.6 50** 90 103

mean 89 93

Table 4. R, range of eleven thiocarbamates on TLC
in various developing solvent

Developing  Selectivity R, No. of
solvent* group range component
50% Et,0 1 0.16~0.79 4
25% Et,0 1 0.00~0.50 7
50% CH:Cl, \% 0.01~0.44 6
50% THF \% 0.56~0.89 3
50% EtOAc Via 0.41~0.84 2
25% EtOAc Vla 0.16~0.66 5
50% CHCly VIII 0.00~0.34 5

*n-Hexane based.

A g st

Fuled-g b3 713417 kg oM E, Y
9 Celite 5455 7}31ed Aek$ AR 2|71} Sinte-
red YE|¢le) GF/C FelE 23 F4 A3 4%
50% dldAZ R/ foldl2 Fejyo X
WAA 5 F ARG A7) N-gd gl 7lupd o]
Ed A HF 3lgo) 89%(75~100%)°) %t} (Table
3). vlny F2299 AAN FL& Holn, HFES
No. 89] 75%7t #|#j35td o}2 el esjululolEEL
sl 4go) oF&stgdct. et 239 R R 3
HAE AAe} stEg Wiy, o3 FAeA
FRAEH F3E 7o) Se=Edct wepr HH =
2oje g o3 AAYE sk

2z 320j=d2)T]

A AZvteIY e Bl A A=A
2L B4 =y Y @4 Reld EAS
AAA A= 2 B3 o] gl EPA'|A -’
71& Elehulve] e 5L EEsluldolE FAW
23, G720k 2@} ofoA, o] Al A
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*20m/ of 10% CH.Cl/n-Hexane mixture was used
as the adsorption eluent.**40 m/ of 10% CH,Cl,/n-He-
xane mixture was used.

93 Ashe 3t EAd oM g2 Aje)st
e Zez A 71EY gesuhvolE:
AAGA A A)7tA-E FFAE AHEste] A
del2, teldelblE, ofAlE P wigkes APy
vE2 E8lY 7)g7] felE2 Pds3sisc
w2bs] dulAdy e e TLCE o]43sle A zZn}
B2 A geldg dolrsich ddd
Ael2(1F), HdAF2edo|=(VH), HEs|=g
FHVS), cdotAHE(VLSE) 2 S2=%E
(VIIZ) S Adste 2zt n-4ka} 50% ¥4 &
it WY o ARE-sted AMNANFE gl e}
ol EF9 Ri-e 2AsledcKTable 4). TLCE &
gtz & W 25% T eHlEr} AU 5
dtdovt, Aleigl AReA daguz Ap8s)s)
A= 50% dHE}SEZFUL AgEe Ao
e ez AztEgde). =3 71Ee elenu}
vo)EEe] BH felFgor} o] A A4
gl estulu o] EE2 shie) WA we) S AU gla
50% vl 2] 4v] Frae 25 2ity
717F ke A= gick o9} e duiAPE
SAZ g ¢Fe, F2A(Florisi) ¥ AlE]
74 Sep-Pak 7}1E22E ol8sle] F3b 3 gzt
AES Z2AsIYNTable 5). FFrYlNE HF
72%2] #5g& ez, No. 7 ge7lujd o]
Ex AY L84 ysich 22y F2ejd g
A7l e H 95 2 %% 3582 et
Weloen, glesluo]lE No. 1€ A vy
9% °149] IH4E&E HAF 4 FAR
A7 g, i geldo g 50% HEI 2T
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[

(b) FLUG
(C) UV 220nm
4
o 10 20 30 40
MINUTES

Fig. 2. Response of matrix for chinese cabbage coelu-
ted in each detector after silica gel column treatment.
Column: spherisorb ODS column; Mobile phase, COF
condition: flowrate, 0.9 m//min; fluorescense detector,
exictation; 338 nm, emission, 455 nm; amperometric
detector, +1.0V.

g Azl w2 RE A 20 FE2YE
& AAshs AYE Y. B2 A3 v|@A s
(deactivation) A|717] & Alzl7lA 5¢& 4 %
71%7] 2224 n-A4 50ml, 25% % 50% =™
dZgddo|=g 27t 50m/ ¥ 25 mi7hR| £e] A
A& d o] HYelH AHE-E Eelulmjo|e e
22154 A4stc) 50% HIE}S|=F3 10 mivte 2
gl estutuo]ES] A3y} o]Fo H ) 2}
22299 FIHEZ AR dTwee] uls
5ol A £&59 vlnd 108We S23e
AAEE AZEIPAGNAN westoz Ao
225 HAEA. o] W §4) §-5E = w32 E
W EAEe] Aaznte a0 UV, §3 % 4735
AE7)18 2T AL Fig 29 Jehigdc) viaz
7133t AE7ECD)e= W@ o] HA
Y3 9 UV AE7)eMde 108 oY s=3e) o

e wEllE wA =i adely F2293) o)
53971 & B ot Fi3o) ¢t Abg
YA Yo MHL BAGE AAFA A18-51y
o} SRS IAAT Fgo) glen, 2 ae}
UAAEAA], FEE AHE AQAZ A", 3
Folle 2R F3 ZHHL A 3] 9
Faydz Addsided AFA sk, FY
o FA3= FAolE oJEige] dden, &4
o] 2ot FHE )43 Lelde EAr} 2y
stdch. Wb £3) SRR g g Fae] 9lu
gAwtx} uld FA4E 7FA wpadl Aol Celite
S A R FHFHAE AH-¥) Krause®
& FhuprielE AlF o] Foks AAlshs A4
EFRAE AHEshedl, vtadAlels Azt
Celite 30l tJE2 20y A2k uh-e-2)7] 7-e
gAet sl Alggozy $2 3L
ehliglc). o] AalAl= ACACUAIA AAE &4
g/al1 2] ol/Celite 5452 1:2:49) w82 &3}
3tod WFE FAAE AHSsle] 2229 A Y
3 7HA Addg el esiulmol B 34ES £
shd e, S My wiwsio ELFEA 5
g& e8e A% of WA oEYEYR
AL AlH3la, 10% vdAaZ2ato)=/d 4 &of
22 SYAFIHA WA olHEUELS 43
A At ool EFLAL FHAQ
o 2G4l E WA ol BEUEYL 1:18 &
g g2 S0miE el esiulvlo| B S ©xba AL
35S FAsE Table 3004 4 5 glSo)
S Mejrcoh EEEFRA N 35go] P
NBRE Tt Tow, FE2H AL wlmA
J3teich g4l E 50ml o] Eex Elovin}
de]lEx o |4 3z Wit

AHEZHO|M E|R7HI0IERS| g4t HE
BAHIMDL). wWiFAEE ez 2FEt AR
2249 Elellvo|BFE F&-3ul-HA-AF
s HAH 2L A sk WFA)E 25 g g
5% WIIEF S48 200m/ 7 F 50% ol
YE2egole/FoHz2 EFFuder 50 my
23 Full#AS AA F Fufd(extractant) S T
A FRhEFeR RS AAG o] &
el g S HFIIR A F 10% HddEs
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Fig. 3. HPLC chromatogram of eleven thiocarbamates
monitored at UV 220 nm under optimum condition.
Condition: column, Spherisorb ODS; mobile phase,
methanol/acetonitrile/water (29.5:21.5:49.0); flow
rate, 0.9 m//min.

olT/n-HAL £ M B oL wlE A
ol e EFFHA o DALz A
WA/t EVEY 4 50m/E SEA)7E F
2292 FaE 9l glesluiro]lsrl g3l
o HFFHAG. 298 HAAPWE FHIn
T v 1mlE 559 gesppiolEs =
Q¥ 05um ARFE ] EFAA njFAUHAAR 5
WA  #sle] HPLCe Fd3tsdch Az
Spherisorb ODS HAF el A A L] =7elM 22
o)EAte] zAu|Ql v/ EYUEY/EY v
o] 295/21.5/49.0¢] A4 R<o] 0.9 m//mino)
SitHFig 3). &7 UV 220nme]x 0.05
AUFSo A &Asled 3, Fig 4|4 ebd 7iskAle
& 3)4ee stk 2 ATE Table 69
vehligd z, A& ¢AMDL)E Faksdch 1159 E
27pupol 28 oF 2ppme| FENA wiFAEER
XE] 3253 7 3Pgo) 91%(67~112%)°) 22,
&A= 2.21~16.91 ngolgdc). o)e} Zre A
Blaicher®®Eo] #d3} A4 FollX] 2559 sinpe
olE AE] FohE #AF Az 3g-Fo] 70~90
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Fig. 4. Peak height calibration curve for thiocarbama-
tes on HPLC. Conditions: Spherisorb-ODS, methanol-
acetonitrile-water (29.5 : 21.5 : 49.0), UV 220 nm dete-
ction.

Table 6. Recoveries and method detection limits
(MDL) of 11 thiocarbamates formulated to chinese
cabbage (n=2)

Cpd. Conc. formulated Recovery RSD MDL
No. (mg/kg) (%) (%) (n®
1 2.2 101 7.9 3.70

2 20 78 10.2 9.26

3 1.0 105 6.4 227

4 19 112 75 2.55

5 19 67 93 1691

6 1.8 95 6.7 2.21

7 18 95 6.8 221

8 1.8 95 7.1 228

9 1.8 89 8.3 240
10 1.8 87 115 478
11 19 84 5.5 8.01

mean 91

%ol UV 254 nm HE71A &3471 0.1~20
ngelwd Aol wisld o] 433 FnE A9z,
Miles” &) A3t 3 driztat 2 di4HES UV
200 nmol| 4 A&&A7F 1.2~6.1ng7HA) 2% Z
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22A7% A HEHA Gtk GeowiePE
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No g opdAFEAE BT HAA ] qekA o]
AFNME 5T oAEYUEL S )83l 100
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el webd 7|&9 shuldo] ER-9) €] e stu}
HolERFE ¥ 4 g, EleshndielEE
3 Fahe Sede Ax] Z3gic) oo @ E A=
Al &rxlolo} gt
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