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Determination of 43 pesticide residuesin grape wine by solid-phase
dispersion and gas chromatogr aphy-mass spectrometry
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ABSTRACT: Objective A rapid analytical method was developed for the determination of 43 pesticide
residues in grape wine by solid-phase dispersion with gas chromatography-mass spectrometry (GC/MS).
Methods Toally 43 pesticide residues were extracted from the samples with acetonitrile, and then detected by
GC/MS with external standard method after being cleaned up with three sorbents (PSA 80.0 mg GCB 30.0 mg
and NH; 30.0 mg). Results Good linearities of 10~500 pg/L were obtained and correlation coefficients were
0.9851~0.9997. The recoveries of all pesticides were in the range from 67.43% to 114.74% at the spiked levels
of 50, 100, and 200 pg/kg in grape wine, and the relative standard deviations (RSDs) were not more than 13.6%.
The limits of detection (LOD) were 1~50 pg/kg. Conclusion The method could be used for the determination
of 43 pesticide residues in grape wine due to its simpleness, accuracy and rapidness.

KEY WORDS: gas chromatography-mass spectrometry; solid-phase dispersion; pesticide; residue detection

HE£WmA: (2014GDK13)
Fund: Supported by the Project of Guangdong Entry-Exit Inspection and Quarantine Bureau Science and Technology Program(2014GDK13)
*BITEE: , , , E-mail: jianjunxjj@126.com

*Corresponding author: XIE Jian-Jun, Senior Engineer, Guangdong Entry-Exit Inspection and Quarantine Bureau, No.66, Huacheng Road,
Tianhe District, Guangzhou 510623, China. E-mail: jianjunxjj@126.com



8 , . - 43 2489
N ; Turbovap LV s Zymark
151 8 ; Heidolph promax 2020 , Heidolph
) 2700
’ ’ , TEDIA :
, 2004 4000 )
7200 9L/ ) 2012 8 9 PSA( -N- ) 40~63 um) CNW
“ » , Technologies ; (GCB, 120~400
[1-3] ) (AL,Os, 100~200 )
, , (NH,, 40~63 um)
4 , ; 43
Dr.Ehrenstorfer R
, ng/L [3.3.6] 96.0%
; 22 tRERRHIECH
’ 43 , 25
mL s R
' 1.0 g/L ,-18 C
, 23 ftEmiLE
- 231 #£ R
GB/T 23206-2008 10 g ( 0.01 g) 50 mL
512 ; R , 10 mL , 1 min 4 g
) ) ) 6 g , 10 min,
el 4500 r/min 5.0 min,
QuEChERS 232 & fb
S 2.3.1 ImL 1.5mL R
150 mg 80 mg PSA 30 mg GCB
5 R 30mg NH, , 1 min, 12000 r/min 5
43 min 0.8 mL ,
,  QuEChERS , 4 , 0.8 mL,
, PSA  80.0mg GCB 0.22 um , GC/MS
00mg  NH, 300 mg ’ 24 GBESRIEEH
s ) 241 AAREE(GO) &M
: Agilent HP-5 , 30 mx0.25
2 MelEEE mm(i.d.), 0.25 pm; : 80 C 1.5 min,
25 C/min 130 C, 5.0 min,
21 UBE5IAF 5 °C/min 180 °C, 5.0 min 10 °C/min
Agilent 6890N ; S973N , 280 C, 10 min, 38.5 min;
Agilent ; IKA Ms 3 basic , IKA : 270 C, (99.999% ), 1.5



2490

mL/min; : 1.0 pL;
; : 5 min
242 JRiEMS)EH
: (ED);
230 C; 170 eV, 1280 C,
(SIM); 43

1
3 #R5i1ie

31 WRMIFIADEEM L

3.1 RMHA L TRk
QuEChERS

GCB ,

GCB )

50 mg PSA 30
, 0.100 mg/L 43 ,

1 min, 10 min 12000 r/min 10 min,
0.22 pm , GC/MS
, PSA GCB NH, 43
, 80.8%~118.2% ,  ALO;
9
, 43.93%, ,
PSA GCB NH,
3.1.2 AMAIAZHFik
, 50 100
200 300mgPSA ,30 50 100 150 mg GCB
30 50 100 150 mg NH, 1.5 mL
, 3.1.1 ,
, PSA 50mg 100 mg , 43
71.1% ; PSA 200
mg 300 mg 54.74%
47.01% 42 72.05%
GCB 30 mg , 43
81.4% , GCB 50 mg ,

13.88%~45.38% s GCB
, NH, 30 50 100
150 mg , , NH,
92.29% 69% 57.82%
53.25%, 42 70.91%

PSA GCB
NH, , PSA 100 mg ,
GCB 30 mg , NH, 50 mg
3.1.3 R RARLL A9

, PSA s 3
PSA GCB NH,

, GCB 30
mg NH, 30 mg PSA 50 mg, GCB
30 mg NH, 30mg PSA 80 mg, GCB

30mg NH, 30mg PSA 100 mg, 3
3.1.1 ,GCB 30mg NH, 30
mg PSA 100 mg

50.47%~64.46% ,

, 43
73.25%
,GCB 30mg NH, 30mg
PSA 80 mg 43
32 RBUAFIRYIESE
, 43 89.4% ,
69.21% ,
, 62.85% 3

> 1 >



3 , . - 43 2491
100000 100000 100000} (~
90000} A 90000 90000
80000 80000 80000
70000 o 70000 70000
60000 60000 # 60000
4 50000 50000

40000 40000
30000 30000
20000 20000
10000 . 10000}

#- 50000
40000
30000
20000
W.u‘uu”\,_ 10000 X me

10.0015.0020.0025.0030.0035.00
fisf[] /min

1

10.00 15.00 20.00 25.00 30.00 35.00

10.0015.0020.0025.0030.0035.00

Fig. 1 SIM chromatograms of grape wine extracted with three different solvents
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Fig. 2  Effects of matrix on recoveries of 43 pesticides
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Tablel Retentiontime, GC/MS parameters, detection limits, linear equations and correlation coefficients of 43 pesticides

(min) (M'2) (m'2) (mg/kg) R

1 5.273 109 185 79 0.002 Y=1495X-27713 0.9988
2 13.196 87 93 113 0.030 Y=717X-30015 0.9940
3 14.772 137 304 152 0.006 Y=1082X~7184 0.9997
4 17.126 233 263 246 0.005 Y=536X-15335 0.9946
5 17.189 198 285 212 0.001 Y=439X-3829 0.9995
6 18.944 125 260 277 0.014 Y=576X-18019 0.9962
7 19.689 127 158 127 0.020 Y=843X-17144 0.9978
8 20.109 209 136 230 0.016 Y=617X-7819 0.9919
9 20.111 199 316 257 0.007 Y=1419X+397 0.9993
10 20.139 139 251 141 0.008 Y=347X-12175 0.9851
11 20.139 250 291 139 0.008 Y=905X-8272 0.9948
12 20.307 208 181 293 0.017 Y=2344X-33671 0.9996
13 21.6 159 248 250 0.003 Y=563X-19593 0.9993
14 22.246 96 285 283 0.006 Y=1214X-24947 0.9992
15 22274 157 298 162 0.020 Y=781X-10382 0.9981
16 22373 112 168 128 0.045 Y=1432X-17653 0.9992
17 22.288 367 369 351 0.005 Y=701X-16873 0.9971
18 22.457 145 278 206 0.018 Y=1026X-44351 0.9932
19 22.471 219 217 272 0.050 Y=98X-1415 0.9991
20 22.471 278 206 287 0.018 Y=410X-7579 0.9991
21 23.469 215 173 217 0.024 Y=527X-27578 0.9908
22 23.834 248 249 182 0.005 Y=1715X-38841 0.9986
23 23.989 150 288 206 0.014 Y=1743X~14042 0.9993
24 24.003 172 305 249 0.004 Y=1975X-32385 0.9995
25 24.068 233 206 315 0.003 Y=4021X-61298 0.9993
26 24.808 268 232 234 0.014 Y=30X-207 0.9989
27 24.817 270 272 235 0.006 Y=1188X-21967 0.9966
28 25.772 259 261 186 0.018 Y=378X-5242 0.9995
29 25.95 116 222 206 0.004 Y=2005X-29251 0.9992
30 26.933 314 316 187 0.018 Y=45X-1375 0.9935
31 27.159 181 166 182 0.003 Y=5852X-30057 0.9997
32 27.32 265 349 208 0.018 Y=1951X-7680 0.9996
33 27.91 182 367 184 0.007 Y=321X-13371 0.9922
34 27.91 160 132 104 0.046 Y=86X-5654 0.9859
35 29.403 147 148 132 0.004 Y=5329 X-44353 0.9996
36 29.629 180 308 310 0.043 Y=424X-20715 0.9964
37 30.082 129 198 130 0.020 Y=2745X-91031 0.9964
38 30.519 181 165 163 0.013 Y=207X-923 0.9989
39 30.881 199 157 184 0.012 Y=705X-12539 0.9986
40 32.159 167 169 225 0.005 Y=723X-9988 0.9975
41 33.000 265 323 267 0.020 Y=428X-15828 0.9982
42 33.772 181 253 172 0.023 Y=388X-9146 0.9955
43 34.481 344 372 388 0.011 Y=562X-13661 0.9991
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Table2 Averagerecoveriesand RSDs of 43 pesticides spiked in grape wine (n=6)

50 pg/kg 100 pg/kg 200 pg/kg
RSD RSD RSD
%) (%) %) (%) %) (%)
67.43 1.8 74.38 22 73.83 6.9
107.36 3.6 109.83 3.4 97.64 12.8
91.37 5.3 93.98 3.1 90.82 7.5
106.43 4.9 93.18 6.0 92.69 12.2
68.94 1.7 77.46 1.0 83.82 8.6
102.96 4.2 98.12 6.0 97.75 13.4
109.53 34 101.50 3.4 92.61 9.6
91.18 5.1 86.30 3.7 87.30 13.0
79.47 2.8 87.62 7.7 97.62 4.9
90.29 1.2 81.54 1.1 84.54 9.1
108.78 22 97.00 3.2 87.06 4.1
91.77 1.6 84.18 2.2 84.85 43
85.01 7.4 90.61 9.9 91.88 9.9
103.55 5.9 93.92 6.7 98.85 11.5
93.12 4.8 96.96 9.6 95.47 9.1
102.52 5.5 97.08 8.5 106.63 10.8
98.64 4.7 90.37 9.8 102.79 10.3
110.56 3.6 108.61 5.1 99.13 12.6
107.40 3.7 94.32 9.5 98.66 12.8
114.74 1.2 87.35 2.8 83.69 2.1
111.75 1.6 97.43 10.5 89.77 11.2
82.23 2.1 80.01 9.9 83.51 4.9
99.11 7.5 96.31 6.5 93.63 9.9
98.25 1.9 96.51 2.7 85.89 3.1
96.13 3.6 89.67 3.2 84.39 7.4
86.16 3.9 77.71 3.5 84.79 6.8
97.00 1.4 82.22 2.5 86.07 9.1
103.26 3.6 100.83 3.8 96.28 11.9
107.88 2.8 100.45 4.1 87.74 52
95.32 5.8 84.44 11.2 92.24 9.2
109.64 2.7 108.33 33 96.58 7.8
109.42 9.8 107.77 5.2 96.14 12.2
112.46 1.3 89.99 4.9 91.84 12.0
112.63 2.8 92.04 9.7 94.03 13.6
114.06 1.9 103.31 3.2 96.21 12.7
107.10 5.4 87.23 5.8 85.64 7.9
109.71 3.8 90.30 3.3 85.79 11.6
103.86 32 102.22 7.2 100.89 12.0
114.11 2.0 105.84 2.3 99.71 12.7
106.40 2.9 98.98 5.9 99.87 12.2
107.33 4.6 97.96 7.9 96.36 12.0
106.43 2.6 92.26 2.7 92.30 11.4
106.52 3.9 93.07 1.1 99.16 8.3
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