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] 3
EXBET —FRE, SHERELER. KRPREFRVEMELHE T EMA
KBRS AR TRNREREEEN 0. 04mg - kg™, HK, KBF
BT bR B E L B h 93.0—106. 7% F1 94.5—104. 2%, BREMSFIN 2.57—
6.05% I 2. 74—5.83%.
XA HNE, RER, RBER, SHAEE. #3X, KR

BB (thiodicarb) REASHFH . REIEEFATIERFRE, WHE. EHH®%
AEMEEN, CEXRGTEZHATER. KREEWHRRLERRD.

B SNA S B RR B B R A i &, HPLC-TSP 3% Bt A M9 4R BUR L J i 3 5
KB 7K B YR 2 i R 25 0 [ e AR R, JAME T BAE R BUS /L B RO RO B/
wHE, U—EREN CBKEBERBEREKME, KRESTHERE. AERE. R
. RE R, EATEMER. KRPFIEE R E R

1 L ERs

1.1 {X2F5EH

SP-502 SAH AL, KEEERME QLREHILTINEE ) CDMC-2A iR
SEY (BT ENHEARFFTA); FQ-881 FHFREKRIL: H M.

BOUBARAE R >99%, M TP R 4R 4 R EEW: 1. 0omg » ml '=F FREH
BAUR Y AW : 10ug « ml '=FEHBEW. AT AL HE K5 Hrad.
1.2 HAERER

FEE R URE SR . KSR EEBERE , BRE 40g BT 250ml HE=/AMF, A 100ml
“EP5, ERGS LEY 0. 5h, HIEWMT 250ml B, BREA 100ml ZFHH 55
KRG, SHRPETHRMAP, ERFEELRS LT S0CKBRERERERZ RBP4,
R EMFEiL.
1.3 WWEEL

H 50mL 28 %8 ZBKBEHRE LAREYE R/ A 250ml 4R+, A 20X 2ml

« WRERETHEHHNE.
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AWMBER, FEXEMWMEBZE, In5g FANEMAKE, H 40X3ml ZH FLHEEBKHE, #
TENZEFRXRAI X KFERPETH, 53 F 150ml BIELEMRA, EREERELS
LEF60CKBHERFELT, AZAFRERAYESEXBEAFRE P, ZERA,
FERZE 2.0ml.
1.4 &iEIWw

BN 0. 4 X 150cm B BE 7TTAE, P93 5%0V-101/Chromosorb W-HP,80—100
H; BRF YRR 394nm WEX TP AEEERBE,; R 10C, KEXRMEE
180C; X (N,) i 16ml » min~!, H, i 144ml » min~!, S HK & 44ml * min™';
B RYEE 10°, FR 32, iICRKHE 5mm - min~', FWESREHE 1. 9310. 20min.

2 Rk

2.1 WEMZXHLHRERITH

FAEMRE LS ERER. ELREERGFT, HHBEIRHER 3. 0—40ng, #
frmfaiatr, B 1 BEEHE N 10ng B RIUR BT HE @B, 1§35 H BT Y Ay M
MHFETEIELIE, BEFEFE: y=738.2+751. 2z, r=0.9998, ¥ EIHFBYUSR —%&
HZ, BofrdEmsZk, LA 2.
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Fig. 1 The chromatogram of standard Fig. 2 The standard curve for Thiodicarb
solution for Thiodicard (2-(1', 3 -dithiolan-2'-yl)phenyl-N-methyl carbamate)
BREAM KR PHIE R B % TR

R=M,-V/Q-W

A, RAKKEPHEUAETE (mg - kg™, M. HIAREERIAERAEM Z P EHE
(ng), V AEHREHHAER (mD, Q AHHEE WD, W HERMARNEER (.
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2.2 BERRERSL RS

WO R AR PR HEAR SR, JLEAB T/KY, HFRFRGYBRREDRESR #iLe B #.
SCHER (2] RIZEKIEKA, A mMEBERRRRIER R, (XA R — 45 E o
AT AWMBE, EREREK RITEKHEFTWAT —E&M I8, DI MTENEEK
HAHERE, LRIFH, ZEABBELHESR<OYRAAME. =R PRyl
HFH#aARE. EAKMPMARECE (0—-40%), FXEEKEMILE 3 iR, GRE
B, MEABREIKBERZESENHM, NREZERHEE, CRESER 8% A0, M
REPIFEE, BEHBRKZBSE, NREXZEHERK, B8 TKEPARMZ BN
PR BB, e 28 %6 B B 7K 7 v AE WO 2R B 7K AH.

F 28% ZBUKE /KA, 45 B M
B R ARG KENEB. SREH. A
RS, KEGRILEL, HAZRELE
KA, BEEEH THRUBEFANAHER; =&
HEEXEBUS, KEBERBEEA T 20%, WHE
SHERRERE BT, NF 23 CEBEANT
ZA YRR, KBFZESERREL. B,
I s5g FALBIHAIKZ LI K By, Br A

=R AT R AR R 0 R BURCR B3 6 R o R U
2.3 %fi%ﬂﬁ’é?ﬂ%ﬁ& Fig. 3 The variation of recoveries added
RiTEHZzZBZE. R, —F H i &5 different amount of alcohol

FHREER. KRPREWHNE. NERY

B bE, CRIBEMAREREHERT A9 REEE ., BREKERHE, L]
ZEEFERERBEM AR THREFAREFHRT HHREHR. ¥ LR =fERYH
TRBERGMERNASE, BWELE L, AR 171, AR PRIERBEN, &
BB A WEE (HLBR XA RMEEERERTD HERD, G EIWRER, &
1 S G 1R SR B .

1 ARIE R BE A BB b dr (] e 2

Table 1 The recoveries of Thiodicarb used different extracting solvent

) — ZEPL -3 [ i R
304 HH /g /1t R/ wg GMEBERER/ml i /ml F% SE/Y
et ;P 40 4 100 40 120 98.3 96.5
LB 40 4 100 80 120 84. 2 85.8

A ] 40 4 100 80 120 80.9 81.7

*EBHKHEPZHERSY 28%

2.4 JTHEHIMERR BTN L
BRI R, ARENENM 6 MEXR. 2 HKRBK. F. RERRENINRE
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WLl , FRERMKRYGENMIRKEMR 6 TITH, RURESRHER. KRTH
hoAT e E LA 4, IPREIRE WK 2, FIYEWEFERERER 93.0—106. 7%, KEHEN
94.5—104. 2%. BMERMAKRMK. P HFRENERRBNE 2, BEHN 2.57—
6.05%, KFEHN 2. 74—5. 830, W5 B 24T AR B A9 2K,

2 HRIEAKSE A HOBURE K B0 R Bl K

Table 2 The recoveries of Thiodicarb in vegetables and fruits

pamx TR ok u cv/w | BaRE TTRE  pumgkss cviy
(mg * kg™!) (mg * kg™ 1)
0.50 100. 9 3.29 0. 50 95.8 3.21
#H L 1. 50 101. 9 2.92 OEE 1.50 94.6 2.57
2.50 96. 8 4.15 2.50 103. 4 3.89
0. 50 96. 6 3.73 0. 50 101. 2 6. 05
#BO¥ 1.50 93.0 5.11 N=E 3 1. 50 106. 7 4.37
2. 50 96. 3 3.41 2. 50 104.1 3.03
0. 50 95. 2 4.33 0. 50 96.5 2.95
FELL R 1.50 106. 2 2.82 ¥ £ 1. 50 103.7 4.01
2.50 99. 2 4.12 2.50 95.1 2.74
0.50 97.3 3.39 0.50 94.5 5.83
¥ ® 1.50 95. 3 4.28 £ 1.50 98. 8 2.99
2.50 102. 6 4.01 2.50 104.2 3.85
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Fig. 4 Chromatograms of vegetables and fruits fortified with Thiodicarb

2.5 R R KB KR
A4 —ERAEGS MR /DR BRI RRE Y 0. 2ng, WEHER. KRF
BB B B A R BE 208 0. 04mg « kg ™'
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CLEANUP AND DETERMINATION METHOD FOR THE
RESIDUE ANALYSIS OF THIODICARB IN
VEGETABLES AND FRUITS BY GC-FPD

Chen Yanjun Lu Yinghua Sun Xihao Wen Xinmin Wang Huiyun
(Department of Chemistry, Jining Medical College, Shandong Jining, 272113)

ABSTRACT

A quick and effective liquid-liquid extraction and cleanup method has been deve-
loped for the gas chromatographic determination of Thiodicarb in vegetables and fruits.
The samples were extracted by methylene chloride. Rotary evaporated all methylene
chloride. Quantitatively transfered extracts with a aqueous solution contained 28%; alco-
hol. The water phase was extracted by petroleum ether. Discarded all petroleum ether
phase, extracted and diluted with methenyl chloride. The residues were detected by GC-
FPD. The minimum detective concentration of Thiodicarb in vegetables and fruits was
0.04 mg * kg™!. The average recoveries of Thiodicarb in vegetables and fruits were in
the range of 93. 0—106. 7% and 94. 5—104. 2%, respectively. The coefficients of varia-
tion were in the range of 2. 57—6.05% and 2. 74—5. 83%, respectively.

Keywords: Thiodicarb, gas chromatography, multiresidue, liquid-liquid extraction,

vegetable, fruit.



