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Determination of Multiple Pesticide Residues in Coix Seed
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Abstract: A method to simultaneously determine 43 pesticide residues in coix seed is described in this paper. Samples were
extracted by accelerated solvent extraction (ASE), cleaned up by either solid phase extraction (SPE) or gel permeation
chromatography (GPC), and analyzed by gas chromatography-mass spectrometry (GC-MS). The spike recoveries obtained
by SPE and GPC were 72.45% — 111.74% and 74.70% — 106.49%, and the RSDs 1.47% — 5.06% and 1.58% — 5.08%,
respectively. Correlation coefficients between 1.47% and 5.06% were found for the established calibration curves. The
limits of detection (LOD) of the method varied from 0.002 to 0.02 mg/kg, and the limits of quantification (LOQ) from
0.005 to 0.05 mg/kg. The method was efficient, accurate, sensitive and applicable for the simultaneous determination of
multiple pesticide residues in coix seed.

Key words: coix seed; pesticide residue; accelerated solvent extraction (ASE); solid phase extraction (SPE); gel

permeation chromatography (GPC); gas chromatography-mass spectrometry (GC-MS)

R 2 S481.8

BULONAZES., B, DK ABRKE &
A AETRIE RIS ) & A, e B 2 1 24 B A AR
Tz —, AEFAE RS VG B N 55 DX AT KT B ke
AR T ) PRI 2 — M AT E IR
R, BN “HFORARY 2 7 M« i f
REZ AR, A6 H A Sl X5 A B i £, PR 5 A
fiedg, TBEMOHA SEL P Ex.
I A =R b, R T AR BN B A 25 3 B
R, XAESEH S F W RAR Bt
ARSI U R AR K o DAL M 0 A A 2 B B R

ek H ). 2011-02-14

SCHRFR RS A

X F 4. 1002-6630(2012)04-0148-05

ERE WA R LR A AT g FE R AT BRI e

H AR Py A O 3803 T A 2 5% B R T AR
W, TR AT AR 2R B BRI OE A ) BRI
5, —S BRI . R EDAR 2558 8 1
RO 70, ARZI P T BR R AR . AL
VE WS A ERRS), I s A5 B (accelerated
solvent extraction, ASE){E [ /AKE b5 G i A< B T
A7z RN e, A DL BRI T L B R
RAF A . K75 3. ASCRE I i s &
AR E—F, A KEMIER—2N 7Ty, X

EH T 242(1982—), J, KREM, fit, MR AEHEZA. E-mail: junl82@163.com
*EEEE SIER(1972—), B, EZEE, W, #F57mhE Y4, E-mail: wu603603@sina.com



X Bkl

86iltl=

2012, Vol. 33, No. 04 149

S 5T AR 3 AT R 2 A D 3 T RS 3
Gy, BERBIE (3% (gel permeation chromatography,
GPC) S MR I AAHE FHEEAE S X SR AT 20 8, AEAR 2
BB 3 A bk il IR 28 TR AT W A E R, (EDR /N
O3 T 1T P B AT R WY S 1 1 A0 R R 100 ] A Ak A HR
(solid-phase extraction, SPE)X}/N»F T EAH K IFH)
HACR AR R 23 1 IR R 1R 2 BR AN B AR . A S
KR ASE PRy AU S, GPC A1 SPE ik, <
AH T RERE 4% (gas chromatography-mass spectrometry,
GC-MS)l g, ZIT kIR, A, &
RO, HERRRE . K% R R IEBIR 255k B
F18) A 0 25K

1 MEETE

11 Mok WA A

B RN D BR R A7)

RATFRAE I S ARG AR B I
UL (R O R Ak al), Eddi. —&
ke, FROke(Bhabral), Ast GEE M) A
AIAE(Vanian 6mL A7 S8 B S AE) . w1,

Thermo DSQ SAHRIER A FEE B AT,
ASE350 tRIAFIZHUY  SEEBEZAF; 4 HB)E A
A K Caliber A7) 4 HB)EBEIRIBIE (i L
ARG EETERBRAT R-210 g2 KA Hi-: Buchi
NI
12 Jjik
121 PRSI

FREX 5.00g 3 BRSO 100mL FEMR R, IANGE
WIEEE L, AOHS R NEEA 29 AL ERA 1 34mL
TR A IUC(ASE) FEH i 5L, FH Rk 5 b SE 5 A
ASE PR A I A A SRR IE O, il
B£90°C, FJs1500psi, Mn#A5min, #E 5min, #&
TR 1, PhoE R 60%, WRFIIIH] 60s, A<HUR
ANFLTER R, e 26 RAOKR S 22 2mL 2o A5 i Ak
122 FEdhEL
1221  [EAHAEEEL

FH5mL 2 FAE(3:1, VIV)IR SV E A A7 B8 hk 2
SOERE, A LW, A, 20mL PP AT
WA vEW, 60 CARMBIELA KRG RILET, HIED
iR LR, AN 2.00mL, A WARYIRA) G
YN E Y S T
1222  BRROERL

H 7 GPC #:i4+4k: FRHEX 59 ) Bio-beads S-X3 fif: i

THoRbE R CRE: —/ T RE(1:1, VIV)RILER: K5
VA I T JEUAR B N TR 8 2 DA R i A 2R DY R &
TR IR B0 A (B 4% 15mm, K 30cm, 4R 100mL)
Wi PR BUR N E) GPC kF b, Wl 2mL vElsr e my
W, Ve ing GPC kL, MFENBIERMHIKG, W
I 40mL BIER O - S b1, VIV)RET 20 B, 6
W 12mL PR, Witk 12~32mL &7 H s
I NTD DI D I e e 28 R Ak 4 AR T,
IECkEbEZRBEH, T&K 2.00mL, AN
AY 5 BENFE SO AR AT .

4= H3) GPC i¥+k: GPC Ik} 4 Bio-beads S-X3 fif: i
+, AN IR O - & EE(L:L, VIV), Gd SmL/
min, JE[NE &S 12min, BEEYT®] S E 9 80mL i H
W, SEA2.00mL A NAREESHT .

123 XM &

1231  faiEs&tE

i FE: TR-35MS £ 9 E404:(30m X 0.250mm,
0.25um); JHEFE)F: 80°CLRHF 2min, LL8°C/min Jhifk
F]300°C; fr%F 15min; < (He)¥ti# 1mL/min; PTV K
AP THE(60~250°C); #EFER 10uL.
1232 RN

W1 2% di(electron impact, ENE U6, W1 HeE
70eV; fEHTLRIRIE 250°C; TR Y 230°C; kR
TR, PSR NER L, AR R R U
1.

=S
»
+H_
=
=
3740, 42
g 41 43
15 20 25 30 35 40
LR B IR /min

LR, 2 F e, 3. LML el 4.5 5. FEE; 6. a - 5
NNy TOERE 8L HLAUIETE: 9. v - AN 104K 11. 8- 8
N7N: L2 E BT 1300 - NN/ 14 EEXTBR W 15, S mi sk
16,55 2000: 17 ARG 18 =MW 1995 AUl : 20 X 6ik: 21.4%
i 22, PR MIGE: 23, =SURMERY: 24 KL 25 0 %R
26.PP’ -DDE; 27.757%1; 28.0P’ -DDT; 29.PP’-DDD; 30.PP’-DDT;
SLIPERA NG, 32, = MeMl; 33.FIFAGMR: 34. 5044 35. WIZH
i 36 AR RBRME; 37. 5400 38 BSR40 lR; 39 &4 40.%
TR B 41, WA AR 42 FORK B 43 . WA AR
Bl HHEEETREEE

Fig.1 Total ion current chromatogram of 43 pesticides
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Table 1 GC-MS data of 43 pesticides
LSS S5t L {54 i 15 /min LSS JJiAis L PB4 i 1] /min
EEES 109. 185. 187 12.33 NI 139. 250. 252 22.38
P gt 94, 95, 141 13.20 K i o 136. 230. 289 22.40
Tk P gt 94, 95. 136 16.04 JE AR 96. 283. 304 22.92
FURR 109. 110. 156 18.35 PP’ -DDE 316. 318. 320 23.72
GEES 121. 231. 260 18.48 NI 337. 339, 374 23.84
P EVAVAVAY 217. 219, 221 18.93 OP’-DDT 165. 235. 237 24.83
R 179. 276. 304 19.14 PP’-DDD 165. 235. 237 24.91
TSR 293, 295, 297 19.60 PP’'-DDT 165. 235. 237 25.64
[ VAVAVAY 217, 219. 221 19.86 i e 165. 166. 181 25.73
IR 87. 93. 125 19.90 = I 161. 162. 313 25.94
RV AVAVAY 217, 219. 221 20.14 F 5 181. 265. 349 26.77
EL 264. 266. 268 20.80 SRS e 181. 197. 208 27.44
RV AVAVAY 217. 219, 221 20.90 i 160. 161. 317 28.65
PR L6 B 109. 125. 263 21.32 TRATR B 182. 265. 367 28.74
LE AR 125, 127. 173 21.54 AH 163. 165. 183 30.40
REJLIR 199. 314. 316 21.59 AR S e 163. 165. 226 31.28~31.74
AR HE G 189. 127. 227 21.74 SR 163. 165. 181 32.61~33.21
= I 128, 208. 210 21.77 AR A 163, 165. 226 32.8~33.46
T RS 367. 369. 371 21.78 A A 181. 250, 252 34.78~35.11
i Tl 109, 137. 291 21.98 FIRA TG 167. 225. 419 36.45~37.4
fr i 109. 125. 278 22.14 IR 181. 251, 255 40.98
FR L S 199. 231. 241 22.16
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Table 2 Comparison of different extraction methods
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Fig.2 Elution curves of representative organic chlorine pesticides and
organic phosphorous pesticides
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Table 3 Average spike recoveries, RSDs and calibration curve correction coefficients for 43 pesticides
SPE GPC SPE GPC

AT R [A%/%  RSD/% a2 1% RSD/% R R [A%/%  RSD/%  [RIWC%/%  RSD/%
A 0.9926 76.18 5.06 74.70 3,52 = SR 0.9989 85.97 251 85.88 3.35
Tl 0.9946 79.01 2.92 84.44 2.76 IR T 0.9963 92.21 1.86 89.32 458
L T 0.9956 72.45 3.00 75.42 4.06 JEER 0.9976 83.60 3.15 86.76 4.10
FURR 0.9948 77.06 3.14 82.50 2.63 PP’ -DDE 0.9995 93.43 2.44 93.43 1.58
GREER T 0.9943 83.90 2.66 84.30 3.34 SR 0.9921 101.60 4.28 94.47 252
e EVAVAVA 0.9982 86.18 3.71 93.40 3.00 OP’-DDT 0.9989 95.09 231 95.83 3.34
R 0.9911 76.14 2.61 86.28 4.14 PP’-DDD 0.9991 93.19 2.67 96.26 2.35
TSR 0.9956 82.84 2.30 93.40 2.53 PP'-DDT 0.9987 95.27 1.47 97.66 3.70
[ AVAVAVAY 0.9972 76.01 3.36 94.14 2.20 TBE 2R 4 TG 0.9953 85.91 2.95 86.32 3.46
SRR 0.9942 85.36 2.09 92.11 351 = 0.9972 92.76 2.59 106.26 2.95
RV AVAVAY 0.9989 83.90 2.42 95.09 2.65 40 0.9923 105.33 2.64 93.31 3.44
ERE 0.9988 84.85 3.44 83.76 3.95 AR ST 0.9988 107.41 2.31 85.51 3.43
O RVAVAVA 0.9986 85.23 3.06 93.63 2.66 W A 0.9925 91.73 2.02 106.49 3.68
P50 % 0.9942 85.89 3.59 84.47 2.62 R A 0.9953 94.32 2.97 105.86 2.00
R 0.9978 93.04 3.51 85.45 3.86 R 0.9963 84.60 3.34 94.57 3.28
Eya 0.9968 84.33 3.62 85.72 3.18 TR T 0.9933 94.42 3.18 80.48 1.69
AR BE G 0.9953 84.96 3.48 85.09 3.76 SR A 0.9921 106.27 2.93 80.71 5.08
= i 0.9976 77.23 3.39 83.57 2.86 AR P 0.9902 94.90 3.32 81.55 4.94
LU 0.9982 74.61 3.60 76.57 3.45 o A 0.9904 106.01 3.46 83.75 2.78
o T 0.9952 86.73 2.96 85.28 4,08 HH B 0.9921 92.73 2.57 83.09 3.09
fE T 0.9911 93.63 2.32 84.81 2.79 R 0.9976 111.74 4.68 89.05 257

FR L e M 0.9919 83.54 3.03 84.44 2.97
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