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2 9. HPLCR 11%4] gesluito|eSe] ofAdE FAEAYS AFside). MiFA8el ¥& g2
shiblo| Ex 34, Rul, A8 3 $2-742] A2 FHEed, 2340124 o MHES AYdgR,
el gei2 e 50% G3eldA/AfrNel e ERL7 F2 HeEE By BEEE 59 pH 9
gg wed A 2L FAdNE 9% flevd g7 QedAMe Ak AHdAgN FEEEY A
AREL 33 My Poke Y 2setezdAge] ek FANZ e FAAG/ 2 Ao/l
°lE 1/2/4)8] F3}A7l & B4 Byon, 222gn ide® A=) o] Wloz iR de
2ppm HEe] Elestuprolae] FA] ¥4 Avke HFAFEo] 91%, AHNEEHA} o 8%, AE&¢A7
2.2~93 ngoltt

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 2.2~9.3ng.
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B 9 AEAWS s A A8 ¥ AN
At Folge ¢8F Fo HIAG w2y AR
Ade) & DDT, BHCS} & #71944 5o A4
B Apge] FRIHREL, AFA )l HL {7104, 7}
upro] B M) Fofe) Algepo] FrlShe FAHE Rl
2 P

E] 9.7hulvl o] E(thiocarbamate)e B &7jupo]
Ef(thiolcarbamates)zt 25 3h=d] 2 olfv 24
Ex}al 7124 Hcarbamic acid, NH;COOH) &<l
7t2nd |4 2de ARz} obd —OH?¢) e
A2 A oz X[ Yeo]7] wEolel 7)
Z9] E|le 7o) EF AxAE2 & 12F0] A&
ol 40| WAZYE AV UZ JYoizle &
272 M| gt F-Ee] € erplo o] EF
E2 T2 g FA4SAL YAR ehiA] U5
2l %, LDs”} molinateslA] 500~729 mg/kg, buty-
lateol A} 4700 mg/kg A=) & e,

€] 2 Fhupoj| o) 2 A] ofell tht AR-FEAEE
7104, 71944 R Flelee| BN ok
wo] 2te| A el#] 9tk AOACH 4 EPTCE v] 33
6%2) €eoshluo|eEF GC-FIDE 433,
o)zt ¢ AEube A3V S =7el%len
AR FA 24E A% 248 okl EPA
dl4] M3 % butylate, cycloate, EPTC, molinate,
pebulate ¥ vernolate®) 6% El2sluloo]EE
GC/AFDE A3e B9 sl . H7)4
€] ¢ 7lu}oi o) EF2] MDL(method detection limit)
& 06~06 pg/ie) HAE Vehisl e, 5~50 pg/ts)
W98 el A, 5~50 pz/fe) FEUHAN HF
85%2| H+4-& vehiich 8 Alexandrovas2:
A¥Hez A §7We] T e ok
ool E R Elevpuprio]l=E TLC ¥ GLC®
Ao,

AmbrusE°e #7]1QA, #7194, Flusgele
A, glesiupoo| e, $-elol, Eejoprl B 19
¥okg WA ZTE £ P Y AR FoA
ol 33, ¥, A4 3 A= WL A
3leich, GroverS'-2 el esinlolo| B2l 4EQ) tria-
Hate® AAY=E A3l GC/ECD ¥ GC/AFIDE
Rk F7) 9 AR AN 8 FH
AzA Z2|gdnk 2& AHE R SENE 1
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Y712 wiYg AN A A trallate R
AXA|7]Q) 54 7] F F=7b 197833 1979
del] 24z} 200 R 100 ng/m* 2 Hellps S
vehligl 28 B3l

3 SparachinoS*& oF 309339 shulrfje|EA]
%9 ok AN ¥ Q4 oA F2vIEIYAHE
o|g3lo] x4 PE7E 43¢, MDLE 2
A3 c}. Heras 3% HPLCA) 7hulv ol #A5-2)
AxAE ANy H4Y HyAzPLE AXHAz,
=3 triallate s 322 AN A7 FA 7€
o] 43 ZAollA WP EFE4AR di-n-pentyl ph-
thalaet-& o]-£-% W3- 252 dH(internal standard
method)®} v}z LFEEH(external standard me-
thod)sll 4 nhE% A8 A2, A} AUAIE
] 23t o,

walr] o] e T AFFH vFo
£ o Nds] 29} 840 £ A A=2WE
29 A€ s} FAEA AREE R H
L71eluol R AlxAe] Fe-RaYs AR
24 ok 9 AFEekEA S 4gshed o
FAE F Fel-FA4d 3¢ 7| 2AEE AT

4 ¥

Y2017, °] Aol AH-E AZRIETHREE
Waters Associates Liquid Chromatograph&4] 3
=X = M-45 Solvent Delivery System, H&7l+= M-
440 Absorbance Detector(254 nm), Spectormonitor
I11{220 nm, LDC, Inc.), CMX-20 Amperometric de-
tector(Chromatix, Inc) ¥ Fluorescence detector
Model 420-ACE 3 42} ©td E& o]Fo 2
A&t A s AR m, Ala FUAAE M-UsK
Universial injector?)™, 7] %A= Omniscribe reco-
rder(Bausch & Lomb), £2]= Chromatopac C-R6
A(Shimadzu)& ¥-#3sle A4-&31%ict

Aoy o] A¥dA A8 1154 =esin
ole|E AgEE 1) S-(d-chlorophenyl)methyldi-
methylithiocarbamate, 2) S-(4-chlorophenyl)mor-
pholine, 3) S-(4-chlorophenyl)methyldiethylthioca-
rbamate, 4) 4-chlorophenylmethylmercaptoxycar-
bonylmorpholine, §) S-(4-chlorophenyl)methyi-1,1-
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dimethylethylthiocabamate, 6) S-(4-chloropheny!)
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-
phenylthiocarbamateolt}., o|4te) ok i =
Aol AR e BE £ oLl
94 Z:ANGT, FE ZZ <k 500 ppmE A
2% & 108 ¥ 1000]4 A3 A}EEAc

Ea 2 22, EgFAAE ACACH"
A8t A zsidck. A7), vl 2lo} R Celite
5458 7}7} 1:2:49] w2 Ao Agd3te] dl4]
Aelejo] B3 F AHEEch

$ade QAGTF 20g7 85% <UALEd 40
mE 2542 £84AA 112 e Rjoe 3}
Ak SR Held ol EY & 10w R 34 5}e]
Spele g ALY, SR MY A HHY
o2 AHEhgch

OIE4 A HX|4. olFAoTE 23 FH ZFH
€ 7R vk, HHAEYELBDH) 3 A=
= 2 $3KBurdick and Jackson)¥ Milli-Q Z&FE5
AzAAEF 5L E3 AP Fopl2 EYEA
AHgalgck LE )l 54F f7140E 05 pm #7)
AgFol(millopore)E, &2 045um T84 AE
Fo|Millipore)d 2472 F3AI F, FIuj2 &
39 1417 Ae FFE A0 g 247
AF7|E < 1082 0FA7IR, AL WAy
ol Abg-sksich.

A2 A} Spherisorb ODSAZNHLDC, 25 cmX4.6
mm LDJel=, $349 zRALE S5umdt A&
AHg-3tsdcl

il BAY. w3 AR 50gS 2A 4o
150 m9] o}Al &g £l 2 3tod homogenizer jaro)
A 307 Zopd cb& Biichner 27|12 o34
7l 500 ml ot ELR AHich Azide A
g3) w2 o] RuiaAel A Alg-¥r

ozl g B ZE Fo] 2 500ml Ffzulr]e)
Y2 5% H3teF E44F 200y Ariglck 50
%(v/v) Qs R/ AN folbl2e] EFLeiAE 50
m/ H3te] FAAh)dl Y 287 AR OdF

A7k £33 9E 500 m FABN7)E &3
oS So0ml E3rPele)-& Histe] I o] Feia)
Ak 3% HeEn ERFREE 22 o 55
FAER of 5g& 713l B AARc) 250md
2 FoAEE A ol (AP gz
o) L& o 30CE FA A & 1md ¢)F7}A)
FHAAY Aad ALE A3 o] oy
Folg A YAt 10% Fspd/H A
S5mE FHES S840

HZg Fo) @& ul WYL 10% FeuidA=
M7 of smiE B2 F& FolEch T3
AEF oF 2g& At LPERA 528 9P
#ed 100 mf ¥]o) Ao YT 10% Hztel g 30~50
w2 <22 3%k 239 E33AA Al
T ER 2g2 AT ofE WA, ARy
EY v/ EEd(1:]) ¥ 10% F3od)
Fo2 HAHPE ANk FHAE 49 o=
Fel A3 FHFHEA A FAA4A) B2
o2 WA/IAEUERI: DE 0m! St
A Y72 o 05m WP E F5EL 2
A7, AESFH) TR «s}Az] ey HPLCY
Yseich

o)$4 A Re)zq) COR(eE: opHEY
EY:E=295:215:49.0)904 09 m/min®] /%
2.2 Spherisorb ODS HAYPE Pyo] o|FLE ¥
o ALeA 5w Flsld A ZA A
Aekslol.

Z3 % g

Fue ABAPFoERE ke SRS
7k = zHeQ) screening FAF £ A7)+
A5ed 2R dY EE5X(Flow chart)e
Fig 13} Zth &, FE(extraction)-Fsll(partition)-
A A)(cleanup)- ¥<)(identification) R = (determi-
nation) A ejel.

= @

AmbrusE& A Ee] SAd dje} 84geR +
23l 32 wy PAAYE MZ }2A dYA}
43t A B2 RE ERYEE FEH e A
&% sk JubE]l ut e At Q) uhy
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Screening Procedure of Sample

Sampling
| «—acetone 100 m/
Blending

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

i

aq. layer |

[og l;yer ] |
{

4
| discard |

[ Evaporation |

! Column chromatogr. |

Fig 1. Flow chart of screening and analysis.
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4 olgshe HoE AARN FHAPE AL
2 333l FAstk= FHolr). Wheeler®E-& A=A}
o)3} ¥R 22| Carbaryle) F&2vfa ojek
<, HEEY B olHES 21435192 o carba-
g ol &3l FLEEE SFHdsiwd, 2 2
o gk-&o] 7} S-3k3 L, blend-leach A H ol
blend-soxhletoll 4 & F&AFE JephUSE X
aatgoh #71g94A Fokd AEZRE &%
dq fge] & £MZ FE240]5 Jd3lH water-
miscible>water-miscible-water-immiscible combi-
nation>water-immiscible £ 2 Z4{s B3 3}
s, carbamates HF2] FUolMe FUE 4
A vehl A e ook}l dideAlEole, ogal
Z2elols, E22XF Fol sy o9
712 2423} acetonitrileo] v} ol &8 4] A 0)
AE25E Fhloo]E AlFe Fofd &3k )
de A& Ruso® szt 34
& 3238 water-miscible vl 2 ol EYE
4, ol E % ve-Eo] sk Krause 52 $F 59
fedspulmlo| E AEAE FEshe HHLOEAY
dfghg-g Adateiv).

o] Ao viFA g2 e Elesuluo]l e
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Fathes Sl oM ES A9l 2 o)fe
ekgoll g3t g ogpujuo|es] LS AME
77 oF 500 ppm ol Aol A= A3 LA o
U, 019} e PAL2 n-HAb M E v A4S
B 5 U} oML ARV EL) b3 S4o)
932, YA A5 Zge) man, APsich=
AYPe] long oy ES F32v|2 AR 3}e}

2 i

F28al ol EoRRE €L suino)erte
e e A4S P37 e g4 29
WSS AAHl ot AeA 2L A A
Al opH & ke 5% NaCl $498¢ H7}#y
Aol & f-7|4-rllell BulA]A €l estuleo|e s
F7)4d Fo FulAlF|led Mg Ego] F&
4ol Adstdol gt oldl oy ALY es
2m/ £3%2) 9N2) nlojdel 05 mig B& P &
20~100 ppme] = EFAEE 7} ujolald] 20
W Fshgck vl A S 57) 98 o5 9l
wpojdoll o RFEqE 20 W FIstAch FulLof
2t 409 Ad4y Add g7 (3R VIS
9 490% Az, wAAgg Ao e o
25, n-84 9 A FelE2& sl 2} vjo)
ol 05mi¥ Frhsted BulAlzl ¥ of 3027 ¥
e FAAA 771322 Bl e oinoe) g
¥%5 GC/NPDE Azslgict ol w Ab4d Wiy
EFE32E NPD9} ECDell ¢4 d2sHwA ¥
Lo 9] ¥ aet FHHA e BURM 2
EE-ZERVEIYWAE Addgsiack B a7
2% NPDE 239y, ECDE: i 9
g &4 9%E AdHez HayAs ga
weole] w2 wlmalsir). Table 1.2 Huj)gofe]
5 W& Heslulelo|E Ry PuiEE 9 7
H32] GCAYIMe] MF-E A17e ehigch
13 Fai2) 713 & E8¢ vehd 4of7p v
FEee|n2 A Piegol & 60%oldrt #w
PERetolee grdol 7 dEd HpdHzg
o5l Fpgo) Axp simd Ruisl o] Fo) ),
kA o] o4 widaiFalo|s et A fof
H2E 1:18 FUdT &2 st Rujgn2
A1-3-shgich

FEYNEN 5 QL P4 A HolRez
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Table 1. Partition efficiency of eleven thiocarbamates with single extractant (n=2)

d Recovery (%)
C“%’."" Snin Isooctane n-Hexane P-ether Ethylether n-Octanol Methylene Ethyl Xylene Chloroform
o {an chloride(V) acetate(VIa) (VID) vim
1 1293 4 48 83 59 57 108 38 43 75
2 1362 46 66 93 97 e 108 41 40 77
3 1791 47 57 9 92 44 96 37 51 77
4 1264 55 63 105 31 66 41 52 63 31
5 1416 52 62 95 3 59 38 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 |4 14 22 74 57 83 3 55 59
15 1243 75 59 105 14 54 18 49 79 20
mean 48 52 55 51 54 60 42 55 48

Fosle SHER F dEHY AL FT=2¥¢H
72}, o] AYAME SR 28| FeidtE
AUt 222YE A2 a3, b c R d= T
FEed, d2golv} ddetAEHo)E R WAl Feof
5ot Ze) AFAEeIY 25 FE2Y a:
b7} of 3:18] WEE 4o e N2 KaHc
6 F2REe 3z F49 vhvige] 418 A
2ARRE FUA7 R FAAE] FPLR o]
F93 F71845 APEelct oA gy 4R
2E G146 ARt 22299 phytyle-
ster?|7} VEF S ZEFILE XgHed o)A
& chlorophyllinsol2}s}sy, 84331 €32 )
£3 A(pH>2.5) € pheophytin® 2 H3}oy
FAl8) vladlge) £48 AWY Yol =
2y Ao Yz FE AL 22 A%t YAo)
Aot EA Roht F7] Foll PN A<
pheophytin2 2 HJc}, o] APAM = w32 HE
oM & F3T9 ST B3| H obAlEel 50
% AE ¥ U B3I AL F40] RE 74
o2 wWsglon, 80% olHES) wpetgde UV-
VIS £33 2 233 23 Vernon'®o] 233
2229 a ¥ dAeoswl a9 AHERY YY)
dxsiicy. B22YE AAN7| Hd v39 F
A& 2474 01N- gA4-93 01N ARNEF
44z pH25~1057HA WAA|7IH 4 €L7in}
wlolE7} 50%2) wdAFE=jole/MfdHE 3>

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

Compound Conc. pH
Ne. fortified
(ug/md) 10 25 70 105 130
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 0.04 126 104 92 56 -
mean 107 111 9% 91

22 PolsEle 8% AT Table 2044 &
T S AR Bol 39 dA)o] AH3-FH VIR
I 9~111%71A ElosjuldelEr Agl n%
#7128 Fuse e ¥ 4 ke, pH105
A EleslupvolE No. 734 108) 3 A 89)
43 Fa3c) o7l N-sjdeesiulvole
0] 71494 e o) deq A
o8 A7 0LIN-FABMWES L e ¥
27l EE HER 5 fdEd, 2RL ol
ol2{§} f-AA} el 2] )3} xk2(saponification)&
oA LE ¢eshlolEfo] =97 o Fl
Aoz g€l ¥ oY AR 2
292 o3 {7jFoE FuiE] WEd $£29
pHzEARo 2 Z2299 AAE $rl5dgens
9GE Yo Holdendl €3] Atsqw] S
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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(pg)  reagent adsorbent No. fortified(ug) gel

7 23 87 97 1 271 68 84 82

8 23 75 96 3 122 79 106 103

9 23 89 92 4 21.9 90 99 98

10 23 100 90 7 20.3 - 97 o4

11 24 95 90 10 76 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% Et0 1 0.16~0.79 4
25% Et.0 1 0.00~0.50 7
50% CH.Cl, v 0.01~0.44 6
50% THF A 0.56~0.89 3
50% EtOAc Via 041~0.84 2
25% EtOAc Vla 0.16~0.66 5
50% CHCIl, VIII 0.00~0.34 5

*»-Hexane based.

N2 & sloel,

Falod g <3 71 o f opME, R
2 Celite 545§ 713t Aeh¥ A2} Sinte-
red Beiglel GF/C RElg 23 F2l <33 4¢
50% vidAZEelo|=/HfolH2 ez F
siA]A & T ¥ A N-dd Eleslble)ol
Eo)A HF 3580 89%(75~ 100%)] gict (Table
3). Bz SRR A7 FL& Her, APE
No. 89 75%% A#3d o} el evjulfoje g
ol <kislgler ey 23] o R L
#4g AHe} slm2 BHIAT, o3 AN
JAE 29 Ho] $i=dcl ey AY =2
Eoigad e o AAYHE st

Y I20lET2)h|

Ay aAvlease EulStAdA AAEHA|
ue B £ AR 3 Fel® EBRS
MAA7ledl 2 FHo] glvk EPAtel4 d-v3%t
7|& Elpaieoe| B S-S Egrhlbelr Zwt
7, GA7| 2 A= 9lojA, o] e A
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*20m! of 10% CH,Cly/n-Hexane mixture was used
as the adsorption eluent.**40 m/ of 10% CH.Cl,/n-He-
xane mixture was used.

W A R A lely g Jos}
A Ao dis gl 7)EY gesploole:
AA AN A7 AE FAAS A3t M4
ofel2, tjogoiZ, ol4E Y wivig& Ay
vl $2 Y 71&7] $e24 PaaAdsigich
atelx] dfu]Adg e s TLCE ol g3t HAY 22n}
Eddde e HA felog doluslitl teg
AN 2(F), AdaAFaelo|s(VE), dEH}3|=
FRVE), cdeolAHe|E(VLE) R S2=2%§
(VIIZ)E gl 77 n-4 438 50% v &8 &
33t Ao AMgste A LF €e s}
ol EHf-9] RIME &3 sisickToble 4). TLCE ¥
23tz & e 25% Tolddlb 2} AL
stglont, Alelyl Aol 2z A14s)r)
AN E 50% HlEHS2FPE A Ae)
ey Hleg Yzl £ 7129 =g}
do]Ege] 2R g2Eglont o] Hye) Aleg
Elesputrle] 52 shvie) WA RE AUz gz
50% cleldolgi2s] 4o JE2Ae IF @iy
7171 otz Petsigle) olsh R <iuAgE
TAZ 3 &Fohd, F2HA(Florisil) ¥ A2
7t Sep-Pak 7}ER)ZE ol43le F3 3 w&
A& EAAHTable 5). LFrivllE JF
72%2 4&& Jehldl®, No. 7 &l27}ulvo]
Ex A fesA] st a9y ¥2e4 9
Azlsplld e Hd 95 F 9%6%2 Hege et
e, €lesplfo] 2 No. 12 #shd 2%
94% o4 ;gL BAFch $2 FAAR
Az, ggeldog: 50% HENNEZF
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Ll

(b) FLUG
(C) UV 220nm
4
° 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, +10V,

& A3l wlFE2YE ¥4 529 ZREYE
& MR AYe Yl B2 d v|RAds
(deactivation) A|717) 93-& 42)7}d 5g& 23 ¥
7187 2224 n-32 S0ml, 25% X 50% Ad
a2 2o|eF Z}7t 50ml B 25 mivt] Be] 4]
AL o o AYeM AHEF Elestulojo]l L
L2152 Yotk 50% Hl e} =FH 10mite 2
Elospubo) E2] Aot o] oAk et
22849 THER dAXNE el
50 @4 4&5HY vizy 10PW6] $33=
AR5 FAZRLE2YP YA A 3stnz Yk
2 HAPstAc) o] o A £EEHE WF2YEH
WA g 2vtEY S UV, 3 R 47183
HE7R 2 AT Fig 2¢) Jelwigch wjad
7|28 AE7|(ECD)ele wsidatel Hda|gk
¥ 9 UV HFE76dAe 108 ol Ao o

HAe s E ¢A =sdch el 2285 o)
5171 & x50 A FAYo| $48: AHe
HHE W2 NP BERE AAFHHe g2
ol SRS QIAMAkS o) 9leny, B me)
PG|, BEE A AQA7L ARG, 3
Folle AT F2} 3R A 37| 9
TEEdE Addgsided I 2B, AY
ol 33 FAANE olego] AMen, )4
gEe) Fob FHE )83 Lude A7} 4y
et ety E3] S22 gy F3o| 9l
8% Wl S4¢ 71 cfadiz|ehd Celite
T P Y EFERAE ALY Krause
& Fhollol & A5t g HAsk= 3AlA
EERAE AHEshedl, cfavAleld MA3m
Celite A ] Z22r]ol DA} wh2-A)7] Ae
g £ysid AHEgoezy & 5SS
ehfgict o] dAtdlxls AGAC! A AR 4
'h/ul Aol Celite 5458 1:2:4%) u|$2 &£
3to] E FAAE A3 22299 HAA R
3 7HA AdE elesiuio)e) g5 A4S &7
Bz, ¢ Ay vmsiolch. EEEAA 5
ge gejgl 23 of WAH oHEYELR
A& AH3la, 10% vigaZaalo| /4t &
22 £¢A171HA WAz olMEVERS A3
AL, eleslviro]EY] EFLYL FFAQ
oS B4 Al M EVEY S 1:18 &
¢ Lol S0miz Blevhulvo| 2 WAl A A
HpgE AN Tadle 34 & F gl%ol
2 Helnc}h ESFRANNY pgo] HF
BRE ot Fow, T2l AAE ¥2H
S5 sgch Ei20)E S0ml o] s Elevu)
HelE 1] )4 pEA st

HHENM E|RFMIHOIERS] 2|2 S
EAI(MDL). ¥jFAl8 & d4deog AFzet Ay
22432 gelupuo|BEFE FE-Fel- AR
e HHzAL AAskck w328 25 gl oidk
5% QYIEF L4 200m! 71 F 50% oie
Y 2ele|=/Mfredbl2 EgRutoz 50mi4
23} FulAe A3 & HulY(extractant) 2 A
A FrhEEeR FEE Ak o ¥
el AFUI 2 FEAZ F 10% vdASZ2
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Fig 3. HPLC chromatogram of eleven thiocarbamates
monitored at UV 220 nm under optimum condition.
Coendition: column, Spherisorb ODS; mobile phase,
methanol/acetonitrile/water (29.5:21.5:49.0); flow
rate, (.9 m//min.
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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-
ctton.

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) (%) (%) (ng)
1 22 101 79 3.70
2 20 78 10.2 9.26
3 1.0 105 64 227
4 19 112 75 2.55
5 19 87 23 1691
6 18 65 6.7 2.21
7 1.8 95 6.8 221
8 138 a5 71 2.28
9 18 89 8.3 240
10 18 87 115 478
11 19 84 55 801
mean 91

%l UV 254 nm Z&719 A }&3A71 01~20
ngeld 7o) v o I HAE dgz
Miles® 5] 23ty 3 Lelgs} 2 i4pgg UV
200 nmell A AE{AE 1.2~6.1 ng7hA 24§ 2
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