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Determination of dithiocarbamate (salt) pesticides in Gastrodiaelata by
solution absorption-gas chromatography-mass spectrometry

ZHANG Ting, DUAN Yi-Hong, LI Yan-Sheng, ZHU Peng-Jing, LIU Jian-Hui"

(Yunnan Center for Disease Control and Prevention, Kunming 650022, China)

ABSTRACT: Objective To establish a method of determination of dithiocarbamate (salt) pesticides in
Gastrodiaelata by solution absorption-gas chromatography-mass spectrometry. Methods The target substance was
absorbed by the solution under heating, converted into carbon disulfide, extracted by n-hexane, and the content of the
dithiocarbamate (salt) pesticide was indirectly determined by gas chromatography-mass spectrometry. The residual
amount of dithiocarbamate (salt) pesticides in 55 gastrodia collected in 16 cities of Yunnan province was statistically
analyzed. Results The linear range of the method was 0.02-10 mg/kg, the correlation coefficient was 0.9996, the
limit of quantification was 0.010 mg/kg, the recovery rate of blank matrix was 90.5%—105.0%, and the relative
standard deviation (RSD) was 4.77% (n=6). The detection rate of 55 gastrodia samples was 23.6%, the average value
was 0.021 mg/kg, and the content range was ND~0.275 mg/kg. Conclusion This method is simple, rapid and
sensitive, which is suitable for the determination of dithiocarbamate (salt) pesticides in Gastrodiaelata. The level of
dithiocarbamate (residue) pesticide residues in the collected Gastrodiaelata samples was generally low.
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KK, 1R 2B RRIBA IR ZE, R, 40K
B BRBRFIZRRIRR 4 Fb, F&ERERME A A &AM
g, HBERT LIRS 25 E T . R IR AE A — R R i,
H i RIBRA BT 24 A b2 a5y . 2 E R4
it R ER I A A D, B R G
AL HLB A 250 52 00 i QA I R R () 261
=R SRR N, EFEARE AR EE R
fif . % B AR I PR R TR AN DN 1 AR (I R TR 3 A,
HAW Y RA BSOS MBS ER . SRR TR, K
Rz AL, e 2t — s R Y, BT
B A 22 25 R g (R ) 28 A 24 (0 T v A T s -
o 5% vk . SO 635 T3 7% (gas  chromatography-mass
spectrometry, GC-MS). RHH (O3 &0, Hh ik
WA -SORE 3 Tk S MR T T ZS P T 2 L W
T AL BHRE B2 2% B A, AT TR L BRI R AR L
BOTHAE KR | B W2 RS e —e R,
ABAE R RR R R TE D

ARXRET ZmEIE 16 MR RIREE S, 5%
Bl G 5 e R A 28 DR 2 RV W A T k), s
I 5 A AR AR, SR R TR WA -SORE 8 1 T 1 X R JRR
rh ZBRAR U YRR IR () R R TR R 5k B AT I A, X
ST R oA, DR T % = B KRRk 2558 B
TR, b7 bR AT LT LD 7235 TR R0 19 B 28 4 KU
TG LR 2% .

2 MRS

2.1 UE5EH

Trace1310-TSQ8000 S AH 41— i ik FH AN (i A shik
4%, 52E Thermo Scientific 2A#]); U BARE KBTI
BT A FR /N 71); Mixer B-400 #4JFHL (51 BUCHI A #));
3-18K B.0HL(F E SIGMA A /l); BP211D L F RS- 2
—, E[H Sartorius 2~ Fl); 50 mL THZS (3£ [E PerkinElmer 2
H]); ZTRALBRARAE S (BW900709-100-B, 100 pg/mL, Jt5t
IR BB TR B A PR T, AR 38 BUbR i 5 (GBW(E)082386,
100 pg/mL, JCEUIRABFAECARAH), ECk . JIE(E
14, £ 1. T.Baker A w)); SAMLIEE) . ERER(MHTAL, M2
LA R A

SIS KA J 4k (18.2 MQ.cm), KEREEM R H =
AR 16 AT, 33t 55 hkESh, SRR S A5 R
AT EGET . BAE . £E)E)2 f.

55 FFRBRFE S0k A AR oA B T 3 R R G (G
o R FEE).

22 ELWHE
221 Hepara

HETIFRIL 5 gORS M 2 0.001 )33 Ty 188 1 K R AL
F 50 mL THZSHH, A 20 mL3%% 00 85 -5 B2 75 Wk,
% B B F 80 °CoKH Rl Ak R N 2 h(id & 4
B 15 min $23h— R ILFE 43 S i Abhix), vokig
WH, PSS MERTINA 5 mL IE 2 k%, IR¥EZEHL 3 min,
3000 r/min 5.0> 3 min, B F3E W GC/MSH,

222 AFFEELH]

T — 28 1 1 Ak fe b o 5 FH IE U BE AR R B 0.02.,
0.05. 0.1, 0.5, 1.0, 2.5, 5.0, 10 mg/L brif RINIFW, HE
GC/MS. 4331 0.02~0.5 mg/L F1 0.5~10 mg/L BN 2 4%
R MR AR RN, AR S & B A E 4R

HER RS L 200 WL 7 35 BUAR E A, A 800 pL 2.0,
TRAT, R AR 28 BUbR HE I FH (20 mg/L).

223 AMEE-RELMt

{4,354 DB-624(30 mx0.25 mm, 1.4 um)E40E @
TEAL; #ERE IR EE: 200 °C; HER: 40 °CLREF 5.0 min, L)
30 °C/min JHEBEZETFE 200 °C, £4% 3 min, #HS: &
R (A =99.999%); iH: 1.0 mL/min; FEFEAFL: 1 uL;
HERET 2 AR ERE; AU 1001,

TS IRED: 70 eV, B FIRTLE: 230 °C; fhHisk
WA 250 °C; Rl = BEEEME 8+ W (selective ion
monitoring, SIM); {74 HFIA]: 4.40 min; FAHGIHE: 1 min; &
W 76 mliz, TR F 78 miz. 44 m/z,

23 HIELES S

i B 6328 F Excel 2013 il SPSS 22.0 #E47 43 #7 Al
Gtk X AR HEWD E)R A, S WHO &A1&
S (1] O A 7O B N = Tl U 1= = R
GEMS/Food # ¥, # #& & {5 /N F K H BR (limit of
detection, LOD) 58 & ol /N F 4 F 60%, LA 1/2LOD
EACEE R A A A G5 25 K B /N T4 ) BR
(limit of detection, LOD) £kt it LL I K F 60%, LA 0 il
LOD fE 43 AR AR B ERA G5 . AT 8 L
LOD B AR A A i fH -

3 HER5SH

3.1 FiEHA
3.1 B AMRAL

TBUAR 28 XWUPRVEE S K 1.0 mL. 7K 10 mL, $%FE 53R
U A PR AT A B S LIS, AR 0 5 1 5 A
XU AL R U2 g T A [ G Ak 85 -k 18R R 1 T
(A, EAS [R) A S 33 L S R TR] T 4 55 XU e ALK,
RS R ATIE 5 K, SR 1~K 3. &0t &0
Hetk, 3EPEER R -S04 S N T Ry, ORI 80 °C
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Fig.1 Conversion rate of thiram under different reaction times (n=5)
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Fig.2 Conversion rate of thiram under different amount of reaction
solution (n=5)
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Fig.3 Conversion rate of thiram under different reaction
temperature (n=5)

3.1.2  ARvfh & AAd R

b 28 A AL R (SCAN) I E — B AL Tk (14 1% B3 Ik
]} 4.40 min, 7££%FA B R AR R 2ZE < 5% . HIXT B FF
JEE LU A 22425 %359 16 J2 1 S5 0 T R R RRAE it M 7E DR B
IHE] 4.40 min, E8ET 76 m/z. FRAFE 1 min 15
% SIM #50, R EBSMR & i . SIM xR
1.0 mg/L 4w Abhie br v 75 9 (035 1 L 181 4, BH: SR JRR AR
A G E L S

X ICHR EERRIE RGNS, DAE B U AL
YNALR | BEABRAR IV B AR AR AR A AR B 3 AhrifE 2k
(WD, WERBRIFMAWN LR, MXRE r £
0.9996~0.9999 Z &, ZHR (2015 i E 258 ) 2455 Fabs
WS T TR IS IR, DA IR L 3: 1 X6F 10 fh v BE B 2
R B, DA G 10: 1 X6 I 4 v B i e o 1B, AERREE Ny
5 g, ZEBUAFIARL 5 mL ISR, 158007 kG H RN
0.003 mg/kg(Lh CS,31), &N 0.01 mg/kg(Lh CS, 7)o

4.40 NL:
1.04E6
TIC MS
bz-5
4.04 418

S

0 . L L . . L . . L . . L ) . L . . L . T = R :
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Hs} 8] /min
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Fig.4 Standard chromatogram of carbon disulfide
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Fig.5 Chromatogram of positive gastrodiaelata sample
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Table 1 Standard curve, linear range, detection limit and quantitative limit of carbon disulfide

Hh 2k I 99 HHRRE - LM/ (mg/kg) &t R /(mg/kg) S PR /(mg/kg)
R A, Y=—53728+5.60x10°X 0.9997 0.02~0.5
3735 91 Y=-2.28x10°+9.75x10°X 0.9999 0.5~10 0.003 0.01
ES VI Y=—1.11x10%9.61x10°X 0.9996 0.02~10
313 @RERAEER TRRACEAE R IR ER) SRR 2G5k B BTN, AR SRR
B e Ty U E, AN PR AR g R AT BRI, WSS 3. 55 PRREL

AR 3 AR EE K IARHE (L. 10, 100 pL — ik
TRARUE D), e HARE S AL FEAE BRI T A2 S5, 43 B AR
R, W3 2, AR EICREE RAE 90.5%~105.0%2 7], [l
W RSD 7 5.13%~7.01%Z [0l NEuF )5 ok B, X fm—
PR RIBRFE S AT 6 W, I AR X bR 0 22 (relative
standard deviation, RSD)N 4.77%

F 2 FAMERMERIFREWIER

Table 2 Recovery of negative gastrodiaelata samples

A nbRE

Frfit/g fmghkg)  Amgke) [l /% RSD/%
0.020 0.021 105.0 7.01
5.0161 0.199 0.180 90.5 5.13
1.994 1.873 93.9 6.89

32 REFZHRAEERRIEEGE)XRHNEE
&5
RSt 16 AT 55 PFRIFREE i 1

G R 23.6% (13/55), “FH1E(0.021£0.006) mg/kg, i KA
0.275 mg/kg, 16 MM TTH 10 MM TATHA K, mHyLT
ﬂ?ﬂjﬁi(o 107 mg/kg) M KAE e &, 1E 8 RBR 77 H

4 I E TR AR R R R, HR R 20%(2/10), CF1E
(0.01010.005) mg/kg, % KAH 0.039 mg/ke, FEETFH
K-

g EASE AN () A0 L DX AN () T R RRARE i Y
A R TR (Bh) 28R 25 5% B8 B A AH Se ik, 8 R [ 1
X, AR HE R & AR AT B ST AR R, &
Kruskal-Wallis £ 56, P {H¥0 KT B E AT, SEHA
[) AV 000 b DX, ST 7 b RRR A 2 3 R IR (3h ) 2%
SRR EELE T (P> 0.05), 55 R YISk B TR A
THMEEGET . ERE . BEIE), ARSI 25
{471 30 4, %4 Mann-Whitney £ 56 2 FhRAEEH 28R
CHAREAEFREEEHETENERN, SR P EN
0.525, KFBEMAKT, BB 2 FioRAEH 28T i A
ik E LR EEER.
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Table 3 Residues of dithiocarbamate (ester) pesticides in
gastrodiaelata samples

& /(mg/kg)
FEE BRI Py Poy Pos

it 23.6(13/55)  0.021+0.006 0.275 0.003 0.087 0.118

WML A%

WAEHT 20.0(2/10)  0.010+£0.005 0.039 0.003 0.039 0.039
KRN 66.6(2/3) 0.070 0.117 - - -
Mg 33.331/3) 0.008 0.019 — - 7
WM™ 0.0000/3) ND ND - - _
HE M 33.3(1/3) 0.009 0.022 - - -
M 0.00(0/3) ND ND - - -
T 33.3(1/3) 0.030 0.085 - - -
EARTIP 0.00(0/3) ND ND - _ _
EET0.00(0/3) ND ND - _ _
BITI 333 (1/3) 0.016  0.042 - - -
M 33.3(1/3) 0.017 0.044 - - -
Bl 33.3(1/3) 0.042 0.119 - - -
BN 0.00(0/3) ND ND - _ _
WYL 66.6(2/3) 0.107 0275 - - -
IR 0.00(0/3) ND ND - - _
SCLL 33.3(1/3) 0.034 0.096 — - -
4 &

A BF 5 T8 2o R S R AR AR AR, SR AR
T - T 5 R B B M A I R R AR A 3
IR G BE AR 2GR B . 45 BondrvE R L4 R,
TR LR PETE R TE . A BR AN S i PR AR, 5 vk vE A B R
KRR, ZSEMELE 0.02, 0.2, 2 mg/kg 3 MHEK
SETR AR [ IR AE 90.5%~105.0%2 1], BHEEFE M EE
PR RSD 7€ 5%LAN, U BHIZ 7 38 & KR it
S8k R (k)R 28 2% A1 7 g 5 o

X F A BT IR AT N T TORAE 55 FRRRh At
RIEH R ER B AR S b e, S5 IR, 13 RFRA
ik, SEME 0.021 mgkg, HKIE 0.275 mg/kg; MHTL
TP 50107 mg/kg)dmFr; AF R RRR 327 ) I 38 T
R P EHE SRR T K . B RIRI BT
FRUE GB/T 19776-2008 ¢ HyFiR ™ b e ) USIep FUAR
FE T 7RIS R S A PR EAE(0.01 mg/kg), it
AHEHRBERYGE R K EREMHE, =%
GB 2763-2016/" W (1) 7 b — 84 VR F R R (Bh) R A 24 7
PR AUK SR P BREAE, HIERITE 0.1~10 mg/kg Z [0, SHRK

TR E AL 2 AE N A A5 b A A S R R R
FIIGI R 0.1 mg/kg™", 94.6%(52/55) 9 K BREE b 4 R
7 o A AER B o sl KR B I B PR 4 (0.1 mg/kg), LR BRAE
RAAREEANREE S, TEAREHEE. KRR, &
B R A 1 R iy b A0 0 P R T (R ) S AR R 7 &t
OV BARBAR o AN [FIRAFEHD £ 25 HY | SRAEHD & 7™ Hb i)
19 — i A2 R R TR (R ) 2B AR 24 5 B e T W 3 Mk 2% S 4
RN, KI5 b s, 3032 PR 8 4% 1 5 i 4%
/N, X AT RE SR TR AR Y KRR KR4 W KRR, DA
P49 S 4% 77 il SR RR EC ot A R K JRR 22 /DN
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