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Determination of Dithiocarbamates in Foodstuffs by LC — MS/MS
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361026 China; 2. College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract: A simple fast and sensitive method was developed for the determination of dithiocarbam-—
ates including tiezene(EBDC) and pestanal (PBDC) by optimizing the parameters of LC — MS/MS
and extraction buffer. Under the optimized conditions the calibration curves of EBDC and PBDC
were linear in the range of 2 — 100 pg/L with correlation coefficients not less than 0. 997. The limits
of detection(LODs S/N >3 ) of EBDC and PBDC were 2 pg/kg for cauliflower turnip and pea
and the limits of quantitation(LOQs S/N >10 ) of EBDC and PBDC were 10 pg/kg for turnip and
pea and 15 pg/kg for cauliflower. The recoveries in cauliflower turnip and pea samples at spiked
concentration levels of 5 — 100 pg/kg ranged from 83% to 96% with relative standard deviations
(RSDs) of 4.4% —-10.5% . The method could meet the requirement for the analysis of dithiocar—
bamates in foodstuffs.

Key words: LC - MS/MS; foodstuffs; dithiocarbamate; determination

(DTCs) 19 30 70 .
DTCs 70 400 35 000
1
', DTCs
(DMDCs . . . ). (EBDCs
. . . ) (PBDCs . )
1 o
. EDTA .
N N pH ’
: 2012 -10 -10; : 2012 -11 -08

(3502720092009 3502720102013) ; (20101K162 20101K192)
: Telz 0592 -3269935 E —mail: Xudm@ xmcig. gov. cn


https://core.ac.uk/display/41442585?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

288 32

s 5 S ]
H,C
e - H;.ff—HLS_ \(;li—gj—s'
; N 8
| ‘ H “_: | s H (“—Q—H—f
CH, N nM™ s nM S | oMz
DMDCs EBDCs PBDCs
13 (DTCs)
Fig. 1 Structures of three kinds of dithiocarbamates
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1
1.1 N
Agilent 6460 - ( Agilent ) Agilent 1290
; KA T18 ( IKA ) ; Mettler AE240 ( Mettler — Toledo ) -
N ( 96. 5% Dr. Ehrenstorfer ); N (
Fisher ); ( Sigma ); D- ( );
(EDTA - Na,) . (NaOH) . L- N (25%) ;
Milli-Q o
1.2
1.0 mg 10 mL 0.1 ¢g/L 0
0.6058 g L- 1.861 2 g EDTA — Na, 450 mL 2 mol /L.
NaOH pH 12.0 500 mL pH 12.0 10 mmol/L. EDTA 10 mmol /L L-
100, 50. 20 10+ 5. 2 pg/L o
1.3
S5¢ ( 3g) 50 mL 10 mL 1 min
- / o
1.4 -
1.4.1 SeQuant™ ZIC — HILIC(3.5 wm 150 mm x4.6 mm Merck KGaA Germary) ;
30 C; : 10 uL; : 0.5 mL/min; : (A) 10 mmol/L (B);

:0~1 mn 85%~97%B; 1 ~6 min 97%~95%B; 6 ~6.1 min 95%~60% B; 6.1~ 15 min
60% B; Post time: 98% B 2 min.



3 / - 289
1.4.2 (ESI) 0.1 s;
350 C; : 5 L/min; 2 60 psi; 190 C; : 11 L/min;
£ 3500 V: - 1500 V. (EBDC) (PBDC) 1,
2 1
Table 1 Mass parameters of EBDC and PBDC
2.1 DTC standard T MRM transition Fragmentor  Collision
standadart e
EBDC  PBDC T (m/2) (V) energy(eV)
. EBDC Quantifier ~ 210.7/57.9 60 0
’ Quanlifierl  210.7/135.2 60 0
2 o pH 12.0 1 mmol/ Quanlifier2  210.7/176. 9 60 0
L EDTA 1 mg/L EBDC PBDC PBDC Quantifier  225.0/58. 1 66 0
Quanlifierl  225.0/149.2 66 0
EBDC Quanlifier2  225.0/191.2 66 0
PBDC )
( ) ; EBDC  PBDC
EBDC  PBDC 3 o
EBDC 210.7/57.9 210.7/135.2  210.7/176.9 ;
PBDC 225/58. 1 225/149.2  225/191.2 o
s S
o _ e \_
|:\J—C—.‘.\H —Cs, |:T\H! N—1({—5H s, H,
H H H T H
N—C—§ N—C—5 N—C——5 N—C—5
msz211 l-‘! m/z 135 U m/z225 § m/z 149 Ll
~SH, -SH,
N—(C—=5 Ne—=(—=%8 Ne—=—(—=%8 N—(—S
’ ~C8, . -Cs,
N—ﬁ—S' NH .\I—ii_S‘ NH-
msz 177 S m/z 101 msz 191 5 m/z 115
msz58  {ON m/z38 - SCN-
A B
2 EBDC(A) PBDC(B)
Fig. 2 Possible fragmentations of EBDC(A) and PBDC(B)
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Fig. 3 MS spectra of EBDC(A) and PBDC(B)

up: full scan

bottom: product ion scan
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2.2
- . -\ —10 mmol /L N =10 mmol /L ( pH ).
—10 mmol /L (pH 8.0) EBDC  PBDC - -10
mmol/L S —10 mmol /L (pH 8.0)
- 10 mmol /L. . —10 mmol /L (pH 8.0)
o - N — 10 mmol/L
( pH ) 10 mmol /L
—10 mmol /L ( pH ) o
/ 00 TIC lll-k
90 : 10 90 : 10 ~ -
0 T T T T
o 97 : 3 —10 mmol/ 5 /ﬁ_ 7 8
S min
L
; 60 : 40 -10 EBDC 210.7 > 57.9
45
mmol /L ~ L-.
- 0 T T T T
. ’ : I/Eﬁn 7 s
973 =10 mmol/L PBDC 225> 58.1
60 : 40 0 457 J‘\
~ — e
0 ; 5 7 i
/' min
( 4) EBDC  PB- 4 EBDC  PBDC
DC : Fig. 4  Chromatograms of EBDC and PBDC
= Before 70 degree After 70 degree
14
o 10
o S ﬁ
EBDC  PBDC , _
o SeQuant™ ZIC - HILIC 0= . e e o
‘ap'\- \I\I/c‘.- \‘\,’“ 1 N \,r " \,&“ “‘94““
EBDC  PBDC  ( NN N NN
1 . q(\\(‘“ "\Q\“\ “\0\ ;_\Q"““ \*\\\\0 ﬂ} \p\“\i\
6.1 min) R o . o .\\‘ﬁ I\I\?.\“}\x
o EBDC (m/ y4 57 9\ \0\‘\\\\0 60“\ o @\\\i“\“\l o “\o\
135.2. 176.9) 100 : 32 : 56 PBDC
(m/z58.1. 149.2. 191.2) 5 EBDC  PBDC
100 =35 = 42 20% ° Fig. 5 Effects of different buffers on signal
2.3 intensities of EBDC and PBDC
v L- (L-<ys). D- N N (EDTA)
(100 pg/L) 10 mmol /L. pH 12.0.
L- (L-ys) (EDTA) o 20

mmol/L EDTA. 20 mmol/L L-eys. 10 mmol/L EDTA + 10 mmol/L L-eys. 50 mmol/L EDTA + 50 mmol/L
L-eys. 200 mmol/L EDTA +200 mmol/L L-eys 10 mmol/L EDTA +200 mmol/L NaCl

( 5) 50 mmol /L EDTA + 50 mmol /L L-cys. 200 mol/L EDTA +200 mmol/
L L<ys 10 mmol/L EDTA +200 mmol/L NaCl
; 20 mmol/L EDTA. 20 mmol/L L-eys 10 mmol/L

EDTA +10 mmol /L L-eys
2.4 EBDC PBDC
10 nL 100 g/ EBDC  PBDC 7 mL 2 mol/l.  HCI pH

o
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30 min 10 mL 100 pg/L  EBDC PBDC
6A, pH>7.0 EBDC  PBDC ; pH<7.0 pH EBDC  PB-
DC EBDC  PBDC pH HC1
o 100 pg/L EBDC PBDC
10 min 6B. 50 «C EBDC  PBDC
0 70 °C  EBDC PBDC EBDC PBDC o
309 4 309 g
M EBDC W PBDC M EBEDC EPBDC
x I T
L
20
g
10
0-
1.0 2.0 4.0 7.0 10 12 30 40 50 70 90
pH Value Temperature / T
6 pH (A) (B) EBDC PBDC
Fig. 6 Effects of different pH values(A) and temperatures(B) on signal intensities of EBDC and PBDC
2.5
100, 50. 20. 10. 5. 2 2 .
wg/L EBDC  PBDC ° Table 2 The matrix calibration curve of
(») (x pe/ L) cauliflower turnip and pea
EBDC PBDC y = Sample Component Regression equation r
Cauliflower EBDC y =43.22x +45.22 0.999
104. 49x + 63. 72, y =204. 9x + 291 PEDC =92, 32x +50. 98 0.999
0.999 PBDC Turnip EBDC y =37.24x +59. 64 0. 999
EBDC PBDC y=72.19x +186. 5 0.998
Pea EBDC y =30. 88x +66. 54 0.997
° PBDC y=74.05x +272.0 0.997
] AY 2 o
2~100 wg/L N
S/N >3 N EBDC PBDC 2 ngl/kg; S/N
>10 10 pg/kg 15 pglkgo 7
(0.1 mg/kg) o
2.6
. 100, 50, 10, 5 pg/kg EBDC  PBDC 3.
EBDC PBDC 83% ~96% 4.4%~10.5%
o N 10 nwg/kg  EBDC PBDC
« 7N .
3 N EBDC  PBDC (n=6)
Table 3 Spiked recoveries and RSDs of EBDC and PBDC for cauliflower turnip and pea(n =6)
¢ Added Cauliflower Turnip Pea
omponent w/(ug * kg™') Recovery R/% RSD s, /% Recovery R/% RSD s,/% Recovery R/% RSD s, /%

EBDC 510 50 100 90 94 94 94 7.8 4.55.8 6.3 8 939392 10.58.69.67.6 839091 90 9.5 6.9 4.5 6.5
PBDC 510 50 100 9091 9392 8.3809.46.6 87949 9 8.46.77.87.0 8 929394 7.58.55.74.4
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3
Al A} 34:"? —
o pH 12.0 10 mmol /L o ‘lei;z N T
EDTA — 10 mmol/L L~ S -~ —
HILIC LC - MS/MS E L —
1 2 3 4 5 6 7 8 9
~ £/ min
° > 7 EBDC  PBDC (1)
EBDC PBDC (S/N>3) 2 pglke; (@)
EBDC PBDC ( S/N > Fig. 7 TIC chromatograms of real sample before(1)
10) 10 pe/ke EBDC PRDC and after(2) spiked with EBDC and PBDC

a b and c refer to cauliflower turnip and pea respectively

(S/N>10) 15 pg/kge .
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