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Determination of four ethylenebis dithiocarbamates in vegetables and fruits by UPLC-MS/MS
YANG Hao, GONG Pixue, WANG Jun, WANG Deli, XUE Xia, YU Wenjiang
(Shandong Research Center of Engineering and Technology for Safety Inspection of Food and Drug,
Shandong Institute for Food and Drug Control, Shandong Ji’nan 250101, China)

Abstract: Objective A method of UPLC-MS/MS for the determination of four ethylenebis dithiocarbamates in

vegetables and fruits was established. Methods Samples were extracted with leysteine hydrochloride and alkaline EDTA -
Na, solutions, derived by methyliodide, prurified by QuEChERS method, and determined by UPLC-MS/MS. Results The
limit of detection was 5 pg/kg for fruits and 10 pg/kg for vegetables. A good linear relationship was obtained between the

peak area and concentration with the correlation coefficient over 0. 998. The recoveries were from 82. 3% to 115. 1%, and

the relative standard deviations were 2. 3%-6. 9%. Conclusion Ethylenebis dithiocarbamates in many kinds of vegetables

b
H

and fruits could be successfully determined by the proposed method.
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Structures of ethylenebis dithiocarbamates
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Table 1 ~ The optimized mass parameters of detection of mancozeb

BET FET OHLBE/ RiEERE/ SRR/
(m/z)  (m/z) \Y \Y ms
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Figure 2 Effect of pH value on recovery rates of target compounds
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Figure 3 Effect of EDTA-Na, solution concentrationon

recovery rates of target compounds
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BE AR AR SR AR B bR v TAE W He R 1.3 AP TR
7R A 3K 45 21 5T i vk B 43 i R 0.025.,0. 05,
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Table 2 Linear equations, correlation coefficients (r) and LOQs

of EBDC~dimethyl in different sample matrix

FE 3 T B WiR MEERr LOQ/(png/kg)
W Y=5.773%10"X+3.455%10" 0.998 4 5
N Y=4.467x10"X+2.891x10" 0.999 3 5
7 i Y=6.824x10X+3.591x10" 0.998 8 8
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2 3 TR, bR BICRTE FL R 82, 3%~115. 1%, FXF
B o J 22 Y5 610 2. 3%~6. 9%

# 3 ARRER B BB ] 3 5085 5 B2 (n=6)

Table 3 Average recoveries and RSDs of Mancozeb in spiked samples (n=6)

Jnks K/ (pg/ke)
FE b 10 20 100
S-Sy B % RSD/% -2y B/ % RSD/% S-S EER /% RSD/%
RS 82.3 5.8 95.1 43 104.7 2.6
R 91.2 2.3 95.6 3.2 96.6 6.9
Ul 107.3 5.5 110.5 5.1 115.1 3.8
2.6 ¥R FOELE R AR GRS R R 1 R

BT E Kb e AR s R ik 2y
Fi Ho R AL 7 ) Ak (CS) 1. AR IE T
ZE (E B AL CS, IS & B R brifEE Rk, &Fh &
AR AR IR R R R 255 CS,, KRB -
FAREE 0.553 AL AR4E 0. 621 AAARSRSE 0. 563 L7
£ 0.562.
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FEAS SCHENT 3 30 25 08 R, % 50 it e B R
SRR B HEAT I A8 AL F6 3 SR RS LI B L

4 9 O 4% T AU Y IR R R 24 PR AR L S
N 50. 3 wg/kg, HOE R M ORAG o A 2l B AR RE A
(A) 4 22 B 07 e ) % &1 AL 1T 8

3 it

A SCHEEST T B SRR R T 28 AR S
R MR AR 25 B S vk o 52 A M SCk ik A
AR D5 B K FH B EDTA-Na, I W H 2 2 BCH A7 8,
NIy S S ) SR TR 5 Bl A R A
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