32K FE3M
14 2014 45 H

REBERRER

Journal of Food Science and Technology

Vol. 32 No. 3
May 2014

doi;10.3969/j. issn. 2095-6002. 2014. 03. 004

X E RS :2095-6002(2014)03-0014-09

IR RbtE, & B, B, S DSPE-GC/MS PR G #4510 b 52 Rk 2558 8. i Bk HOR 2412, 2014,32 (1)

14 -22.

CHEN Shiheng, ZHANG Qing, SHI Xiaomei, et al. Fast determination of 52 pesticide residues in grape wine by DSPE-
GC/MS. Journal of Food Science and Technology, 2014,32(1) .14 - 22.

DSPE-GC/MS R i&E N E Z /@ h 52 KA % B

ElE, ¥ W,

¥ i,

(FPREFMMERATR/ AR T EIMEEEEREATLERE, LK

A A
100020)

WA,

i E. ARSREAMER GC-MS 947, 3T H & E P 52 # R R AR &G 6y ikt
%, MBBHS AR ZR5RBR AR B RIUS | i A RA R WA 47 93 A8
HERAA H1k B )G, Bl Rk iy Xk, 55, B, A GC/MS ml. 54457432 75 x4
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), EEZHRAFTC 16— 1T A& 20 &l B0
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1.3.1 ARAERE R BLH)

FERAE 52 A 25 A bm e i, FH 2R - TR (91 1,
V: V) IRA R IBCH R 1. 0 mg/mL (1) B — 4% 25 FR 1
fB5CWL, T = 18 C 5 N HEAE.

B — W — 7 AR ) AN AR 2R HEG 25 T 43 )
A — 28, FH D AR B 2 20 B T il i ep A~
KGR ] 10 we/mL BIIRS A 2 bR Ak 45
W, T -20 C &M FHETE.

1.3.2 &3g- i

3 FE 5 DB-5 ms (30 m x 0.25 mm x 0.25
pm) , 3 FELHER A B F FHR A 100 C IR %
1 min, LA 20 °C/min F+Z 150 °C,5 °C/min J} % 300 C;
AN, 4l =99.999% | fH A = i
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B FH VKA R, AR 1R /K SR PR T, A 6 ¢ TG
TR R B 5 DO PR 8 2 min, T 3 850 AL LU
3000 r/min .0 5 min, BT HEBOR.

Fb . B 15 mL R M B0, A 50 mg
GCB 250 mg PSA WZFFFIFT 1 ¢ TE/KBRAREE , A I
R EEPFREGE 10 mL, T3 IREE 2 min 5, DL 6 000
r/min &0 3 min, 15 FIEGILR.

Wi S mL (HE ME 20 B2 1Y) B3 25048,
A FWEEALI 5 mL, 7E 30 m 5148 F A S He 4
Z 1 mL, RSt 0. 22 wm B R IE IS , FF GC/MS
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K FH N BR335SR BR AR
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Tab.1 Scan results of 52 pesticides
FEB i

e gy R RS g;fiik o I %zfiik —
o e DN [V 11 A3 o o Y GIVANE 1: 5 IV ea

2 Eq ) . BT BT BT |7 B . . BT BT BT

min min e min min BT
1 2 3 1 2 3

1 R 4.52 3 109 185 220 187 | IS MHAELEB 16.53 16 353 355 351 357
2 TR 5.98 3 58 129 188 144 |[29  JEEM] 17.21 16 283 285 255 284
3 T 8.94 7 121 150 107 122 |30 KLk 18.29 18 303 154 288 217
4 PN R 1 9.01 7 88 129 143 115 | 31 L Wt 18.34 18 214 231 256 216
5 KL 9.34 9.2 158 200 242 168 | 32 IR 18.62 18 339 374 297 208
6 A& bk 9.74 9.2 196 152 198 33 p,p'-iiEpT  18.74 18 318 316 246 248
7 TR I 10. 18 10 322 202 238 266 |34  KIKH] 18.74 18 263 277 380 345
8 LiEe T 10.33 10 260 231 75 — I35 i A e 19.02  18.9 179 288 150 —
9 a-NAN 10.48 10 183 219 221 181 |36 FEEME 19.14 18.9 233 206 315 234
10 B-AAAN 11.34 11 219 217 183 181 |37  FREEE 19.49 18.9 283 253 202 285
11 yAARN 1154 11 183 219 181 221 |38  SREKIRA] 1950  18.9 263 317 345 281
12 FFTE#E 1172 11 231 153 288 186 |39 JhmepE 20.09 19.8 268 270 232 272
13 HbdimEmE  11.83 11 246 174 202 — |40 p,p'-ikiEIE  20.21  19.8 235 237 199 165
14 W R 12.00  11.92 198 199 200 77 |41 o,p'-iHiEE  20.32  19.8 235 237 165 199
15 87778 12,33 11,92 219 217 183 181 |42 p,p’-WEiEEs  21.53 21 235 237 246 165
16 SRR 12.51  11.92 266 264 268 229 |43 [EZYA 21.53 21 259 173 261 175
17 AT 12.57  11.92 161 257 285 313 | 44 i 21.99  21.8 250 163 252 125
18 TR 13.43 13 264 138 227 — |45 Pk 22.25  21.8 135 350 173 201
19 HEEX#H®E  13.73 13 263 233 246 200 | 46 FALFRmE 22.63  21.8 192 165 138 194
20 LA 13.95 13 272 237 337 100 | 47  WYSsEEE 23.71 23 265 181 349 208
21 AR 14.19 13 206 249 234 220 || 48 AR 26.90 25 183 184 163 165
22 RIEREEE 14.70 13 277 260 247 — [ 49 i 26. 96 25 362 226 364 210
23 DhifBE 1509 14.9 173 158 143 125 || 50 DK £ e 27.29 25 180 308 266 310
24 IGH 15.14 149 263 265 293 329 |51 HULRHEE  30.53 28 419 225 181 167
25 ZEM 15.26 149 267 225 286 316 |52  WEHEME 32,23 31.5 344 388 372 403
26 A 15.37 149 278 169 153 279
27 FIEME 15.45 149 314 258 286 316
28 o 15.47 149 291 186 235 261
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WNWERE G | PR TR | DR fre | 2R s e e
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Fig.1 Effect of GCB amount on recoveries
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N—NANTS 5 12— T 5 13— U B 5 14— BB 5 15—3— NN/ 5 16— B 5 17— S e 0 5 18—l ; 19— PP ) A e ; 20—
S21—H R ;22 — AR 23— DRI ;24— [CH 25— LR 26— L 5 27— T3 SE M ; 28— B 8 5 29— B ] 30 —F
LR 31—V MR ;32— TN VR ;33— p, p/— TR TR I 5 34—k FR 3 35— T 14 ; 36— JRU Tk B 5 37— IS5 B ik 5 38— S 4k [ 51 5 39— s it
40— p,p'—iH AT ;41— o, p'—THTHE IR ;42— TN ERIE ;43— p, p'— TR T T ;44— IR L 5 45— B0 4 s 46— U BRI ; 47— HH S0 25 TR ;48—
AR ;49— WA TEWE ; S0—IREEME ;51 —FUK A IR ;52— M5 TR iR

2 52 A 2 4 ok T DL IC AR IR LS R TR

Fig.2 TIC of 52 pesticides matrix — match standard solutions by GC-MS
K252 PRGN TT R A SC R KL

Tab.2 Linear equations and correlation coefficients of 52 pesticides matrix-match standard solutions

JFe 2245 LR R? FE PR mg/kg Kt PR mg/kg
1 R y=7.177x -0.157 3 0.999 0 0.024 7 0.007 4
2 TR y=9.198x +1.284 0.9975 0.0323 0.009 7
3 T R y=22.77x-1.028 0.998 0 0.0113 0.003 4
4 PN y=2.234x +0.074 92 1. 000 0 0.0200 0. 006 0
5 KL y=12.88x-0.3717 0.999 5 0.007 0 0.002 1
6 Ak y=1.458x +0. 081 74 0.9975 0. 009 0 0.0027
7 TR I y=6.031x-0. 133 3 0.999 5 0.001 0 0. 000 3
8 CiEs 20 y =0. 666 3x —0.017 78 1.000 0 0.0267 0.008 0
9 R AVAVAY y=1.241x +0. 012 47 1..000 0 0.014 3 0.004 3
10 BN/ y=1.221x -0. 024 29 0.999 5 0.0133 0. 004 0
11 D AYAVAN y=2.858x -0. 1802 0.999 0 0. 009 0 0.0027
12 T R y=2.58x -0.075 78 1..000 0 0.008 3 0.0025
13 b R y=14.70x -0.3311 0.999 5 0.0017 0.0005
14 W R i y=14.01x +4. 013 0.999 5 0.000 7 0. 000 2
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LR 2
P 2445 AN R? FE R mg/kg Kt PR mg/kg
15 [ avavAS y =2.259x 0. 061 0.999 5 0.0123 0.0037
16 H R y =8.066x —0.220 1 0.999 5 0.0030 0.0009
17 L y =3.658x 0. 071 07 1..000 0 0.0110 0.003 3
18 it y=2.024x -0.112 6 0.996 0 0.0103 0.003 1
19 PR X i ol y=14.05x - 1. 364 0.9955 0.0030 0.0009
20 & y =2.402x +0. 016 02 0.999 5 0. 008 0 0.002 4
21 HR y=5.718x +0. 303 0.999 5 0.0017 0.000 5
22 R y=9.602x -0.7557 0.998 5 0.004 7 0.001 4
23 iy e y=6.527x-0.2357 0.999 5 0. 005 3 0.0016
24 I y=2.143x -0.032 72 1. 000 0 0.007 3 0.0022
25 EW, y =4.285x -0. 057 31 0.999 0 0. 0057 0.0017
26 5 y =2.256x +0.004 113 1..000 0 0.003 3 0.0010
27 G y=4.448x -0.108 1 1..000 0 0.003 0 0. 0009
28 Xt R y=7.473x -0.624 8 0.998 5 0.005 7 0.0017
29 JE AR y =2.832x +0.051 12 1..000 0 0.009 7 0.0029
30 IRER T y=14.37x - 1. 566 0.994 5 0.0027 0.000 8
31 (R y=9.443x -0.4337 0.999 5 0. 005 0 0.0015
32 PR y =0.9373x - 0. 020 85 0.998 0 0.0113 0.003 4
33 p,p' - i B y=2.151x +0.033 65 0.999 5 0. 006 7 0.0020
34 KB y =2.463x —0. 043 47 0.998 5 0.002 7 0.000 8
35 BRI y=5.253x-0.1123 0.998 5 0.007 7 0.002 3
36 SR y=9.110x -0.459 8 0.999 5 0.008 7 0.0026
37 Io3% e ik y =7.066x —0. 692 6 0.996 5 0. 008 0 0.002 4
38 SR IGH] y=8.035x -0.2169 0.9990 0.002 3 0. 0007
39 s T y=2.20x - 1. 563 0.998 0 0.0027 0.000 8
40 p,p' - i y=3.669x -0. 1227 1.000 0 0. 006 0 0.001 8
41 o, p’ - y =2.747x -0. 020 26 0.999 5 0. 005 0 0.0015
42 R y=4.414x -0.2919 0.998 0 0.0100 0.003 0
43 p,p' - I y =0.708 8x —0. 001 255 0.9990 0.0210 0.006 3
44 TG st y=10.89x -0.753 4 0.998 5 0. 008 7 0.002 6
45 Py y =13.06x +0. 051 58 0.999 5 0.0123 0.0037
46 I y=9.787x-0.724 1 0.998 0 0. 008 3 0.0025
47 I E A R y=2.44x -0.1569 0.999 0 0.0137 0.004 1
48 ST y=17.82x - 1.216 0.9990 0.005 3 0.0016
49 I RERS y=13.29x - 1. 731 0.9915 0.004 7 0.001 4
50 Dk fiiz y=4.619x -0. 662 0.990 5 0.0223 0. 006 7
51 KA Mg y=21.23x - 1.326 0.9990 0.003 3 0.0010
52 M TR Tl y=14.31x-1.729 0.992 0 0.0240 0.007 2
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Tab.3  Average spiked recoveries and relative standard deviations of 52 pesticides

BN 734K 0. 02 mg/kg BN 74 0. 04 mg/kg IINJB R348 0. 2 mg/kg
HH ARG P PR 2 F
RSD/% SR % RSD/% SRR, % RSD/% SR %
1 [R5 EES 7.8 107.0 3.9 79.3 7.3 83.1
2 TR 7.8 72.1 7.5 81. 1 7.2 95.6
3 T 8.8 77.7 3.6 66. 4 9.3 85. 1
4 P Tl 10.0 74.3 5.0 62.1 10.9 87.0
5 REH 7.9 73. 4 5.9 65.3 9.2 84.7
6 AUk 7.9 80.5 5.0 67.9 7.0 85. 1
7 TR 7.4 73.7 8.6 70. 4 11.9 86.5
8 FH R 8.2 80.9 1.5 60. 6 10.2 89.9
9 O AVAVAY 5.2 73.1 9.9 64.5 7.9 82.3
10 IAVAVAN 0.9 71.2 6.9 67.6 5.7 87.8
11 N DAVAVAY 4.0 75.0 9.4 62.2 6.7 83. 4
12 T B 9.5 71.5 0.5 63. 1 13.5 9.8
13 b B 6.4 72.6 7.8 64.6 9.5 83.9
14 W5 i 8.0 91.9 2.4 91.2 8.8 108. 4
15 IV AVAVAN 2.1 78. 4 5.7 66. 4 4.5 86. 5
16 HRHE 7.9 80. 4 7.7 62.3 10.7 80.5
17 i 4.0 77.8 2.3 71.1 5.2 9.6
18 W 8.4 91.3 3.8 79.2 7.1 93.1
19 PP 3550 8.0 86.3 4.1 73.6 7.8 83.5
20 & 7.0 83.0 4.1 65.3 8.1 85.2
21 R 2.4 82.0 3.4 89.0 5.3 87.1
22 AR AR 7.3 81.7 3.2 64.8 12.3 82.9
23 ERE iR 8.9 79. 4 3.1 72.7 10.7 80. 8
24 R 3.3 76. 5 7.3 65.9 3.2 80. 3
25 Va3 3.4 80.0 5.2 80.5 7.2 88.2
26 AT 8.8 77.0 2.7 68.8 9.5 91.4
27 REALIE 6.6 74.6 4.2 74.9 6.1 86. 5
28 X B 8.8 78.8 6.5 69.4 10.7 81.8
29 JE A 0.9 89.7 3.0 100.2 11.9 82.5
30 TR 6.0 72.6 5.4 67.2 7.2 80.2
31 (L 4.5 72.7 6.6 89. 1 5.8 89.7
32 [SRLE 6.6 76.0 4.2 63.7 13.2 87.4
33 p,p’ -l 6.1 75.4 3.7 67.6 13.3 80. 4
34 2K G 3.9 75.3 6.0 74.5 1.3 84.8
35 i T s 4.4 74.3 4.8 76.8 4.5 90. 6
36 FEAE 3.3 92.5 6.0 77.6 8.5 84.0

37 O Tk 4.5 78.5 2.5 63.0 13.3 83.6
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5k 3
IR /341 0. 02 mg/kg W73 41 0. 04 mg/kg WM 434500, 2 mg/kg
HH AR Ao 25 4 Fk

RSD/% SR RIS/ % RSD/% - R/ % RSD/% S IR/ %
38 FEAKIGH 6.0 77.9 2.7 75.3 1.5 87.2
39 P I 7.4 75.2 7.1 77.8 4.5 90. 1
40 p,p’ - 6.8 73.7 3.4 70.8 6.7 87.0
41 o, p’-T VT T 8.9 77.4 3.2 66. 8 9.5 84.7
42 PR 5.5 75.7 5.4 71.3 2.0 91.6
43 p,p’ -TH T 8.8 77. 4 1.6 67.7 10.7 85.0
44 T e 5.4 83.3 6.8 74.3 7.4 87. 4
45 Ll Ry 6.1 84.7 2.4 90. 3 1.5 98.5
46 ERZNH 8.7 78.5 6.0 63.6 6.0 81.4
47 P 45056 i 2.6 79.9 5.7 84.7 1.9 89.8
48 A Mg 7.8 72.7 2.0 77.6 7.5 86. 8
49 IR RER 6.5 92.0 0.2 97.8 1.9 105.3
50 DK frie 1.2 83.8 9.2 67.0 3.0 96.2
51 I EE R 4.7 96. 6 2.0 92.6 1.2 96. 4
52 0% TR R 4.1 81.2 3.5 74.6 5.4 83.2
HEin=5

4 TR AR A R A 2B B AG I 4

Tab.4  Determination of pesticide residues in wine samples from market mg/kg
G E R
REGHTR
1 2 3 4 5
HFER 0.002 8 0.007 8 0.001 1 0.0020 0.0020
Comparison of four extraction methods for the determina-
A

3 .Q_:Il:l: 'L/[:\, tion of fungicide residues in grapes through gas chroma-

#ESL T DSPE-GC/MS 2 PRt A Y 4 %4 14 v 52
FhAREGHR BA 0 53 BT 571, %7 VEHE 0. 02 ~ 0. 20 mg/kg
FIES AT, 52 FhAR 25 B9 bR IR 32 7E 60% ~
120% 2 [8) , FXTAREm 2% RSD(n =5) /NTF 15% ,5E
TR 0.0007 ~0.032 3 mg/kg. J5 A fi {8 ple
R ERPELS , TORT PR AL B ) A IR, 3
G TR A 2555 B8 1 H R R
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Fast Determination of 52 Pesticide Residues in
Grape Wine by DSPE-GC/MS

CHEN Shiheng, ZHANG Qing, SHI Xiaomei, YANG Yongtan®, YU Weizu
(COFCO Nutrition and Health Research Institute/ Beijing Key Laboratory of Nutrition,
Health and Food Safety, Beijing 100020, China)

Abstract: A fast method was developed for determination of 52 pesticides in grape wine by using DSPE
and GC-MS. The samples were first extracted using acetonitrile with the addition of vibration and ultra-
sound. Then mix adsorbents were used in dispersive solid phase extraction to purify the extracts. After
the high speed centrifugation, nitrogen flushing concentration, and filtration, the samples were detected
by GC/MS using selective ion monitoring ( SIM). Compared with traditional methods, QuEChERS had
advantages in cost and pretreatment speed. The spiked recoveries at three levels of 52 pesticides were in
range of 60% —110% while the relative standard deviations (n =5) were all less 15% . Meanwhile, the
limit of quantity (LOQ) were in the range of 0. 000 7 —0. 032 3 mg/kg. With features such as accuracy
and easy operation, this method could be used to fast determination of 52 pesticides in grape wine without

any special apparatus and also satisfied the requirement of the pesticide routine analysis.
Key words: multiple pesticide residues; dispersive solid phase extraction; grape wine; fast determina-
tion
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