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Rapid determination of pesticide residuesin aquatic products by QUEChERS
and on-line gel permeation chromatogr aphy-gas chromatography-mass
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ABSTRACT: Objective To establish a method for the rapid determination of 32 pesticide residues in
aquatic products. Methods The samples were extracted and purified by a modified QUEChERS method, and
then the supernatant was analyzed by on-line gel permeation chromatography-gas chromatography-mass
spectrometry. Results The linear range was from 0.01 to 0.5 mg/L with a good correlation coefficients
(r=0.9956~0.9999) for 32 pesticides. The detection limits were 0.05~3.14 pg/kg for all compounds based on a
5.0 g sample. Overall recoveries and relative standard deviations (RSD) were ranged from 74.5% to 104.1%
and from 4.2% to015.6%, respectively. Conclusion The method has the advantages of simple and convenient
operation, and the combination of screening and identification of the two processes. The sensitivity and

reliability of this method is useful for the quality surveillance of 32 pesticides in aquatic products.
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24 QUEChERS #mATitiE , 300 mg MgSO4 100 mg PSA
, 5.00 g( 100mg Cs 30, 1 mL
0.01 g) 50 mL ,  2gNaCl, 5 min(8 ‘C, 10000 r/min),
10 mL, , 1 min, 2 0.22 pum , ,
min; 4500 r/min 5 min, 2 mL GPC-GC-MS

®1 BRAGRERE. HIEST

Tablel Retention timeand characteristicions of pesticideresidues

/min m/z m/z
1 11.75 94 95-141
2 11.98 109 185-220
3 15.37 136 94-142
4 17.96 156 110-141
5 19.58 121 260-231
6 a-666 19.74 181 183-219
7 20.11 125 93-143-229
8 p-666 20.48 181 183-219
9 y-666 20.71 181 183-219
10 20.82 231 103-153-288
11 0-666 21.43 181 183-219
12 22.36 286 125-288
13 23.16 2717 260-125
14 23.57 162 238-146
15 23.62 314 258-286
16 23.88 136 230-289
17 p.p"-DDE 26.19 246 318-248
18 p.p"-DDD 27.25 235 237-165
19 o,p"-DDT 27.34 235 237-165
20 27.58 161 172-257
21 p.p"-DDT 28.19 235 237-165
22 I 31.62 183 163-184-164
23 I 31.78 183 163-184-164
24 I 32.77 163 181-165
25 Il 32.90 163 181-165
26 11 33.00 181 163-165
27 v 33.05 163 181-165
28 I 33.00 199 157-451
29 Il 33.28 199 451-157
30 I 34.17 125 167-225
31 Il 34.50 125 167-225

32 35.48 181 172-209
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30.0 32.5 35.0

GC-MS TIC and SIM chromatograms of pesticide mixed standards

Table2 Calibration curves, LOD, and LOQ of the method

(ng/kg) (ng/kg)
1 Y=1088868X-23715 0.9988 3.14 10.5
2 Y=2294493X-12902 0.9999 1.32 4.40
3 Y=1991270X-60237 0.9957 0.68 227
4 ¥=3219259X-90309 0.9972 0.55 1.83
5 Y=2263014X-14921 0.9999 1.28 427
6 0-666 Y=2201617X-7284 0.9995 0.20 0.67
7 Y=2305529X-24816 0.9990 1.04 3.47
8 f-666 Y=805644X-4049 0.9999 0.31 1.03
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(ng/kg) (ng/ke)
9 7-666 Y=1942064X-8144 0.9999 0.29 0.97
10 Y=3915523X-27031 0.9999 0.82 2.73
11 5-666 Y=1644728X-8581 0.9999 0.29 0.97
12 Y=3634095X-22424 0.9999 1.15 3.83
13 Y=1735462X-34771 0.9987 0.30 1.00
14 Y=8457997.X-55690 0.9999 0.16 0.53
15 Y=2295616X-9384 0.9992 1.46 4.87
16 Y=3904308X-68147 0.9993 0.36 1.20
17 p.p-DDE Y=5476802X-5793 0.9999 0.05 0.17
18 p.p-DDD Y=7821581X-48812 0.9999 0.07 0.23
19 0,p-DDT Y=6680234X-66081 0.9998 0.18 0.60
20 Y=3358988.X-51859 0.9996 0.65 2.17
21 p.p-DDT Y=6094340X-68792 0.9998 0.32 1.07
22 I Y=6671778X+13227 0.9956 0.12 0.40
23 I Y=6918328X+62354 0.9961 0.29 0.97
24 I Y=540804X-6973 0.9996 1.22 4.07
25 11 Y=800389.X-8906 0.9998 1.25 4.17
26 111 Y=1077512X-15650 0.9993 1.61 5.37
27 v Y=542692X-5569 0.9998 1.42 4.73
28 I Y=3911699.X-23554 0.9996 0.66 2.20
29 11 Y=3345821X-21313 0.9996 0.51 1.70
30 I Y=2761426X-26081 0.9998 0.50 1.67
31 11 Y=1095988X-9434 0.9995 0.61 2.03
32 Y=549221X-8083 0.9988 1.62 5.40
NN [15]
32 FHEHERRE QuEChERS
3 GPC
GC-MS , GPC )
, 3
10.0 20.0 50.0 pg/kg
, GPC GPC
74.5%~104.1%, 4.2%~15.6%,
GPC GC-MS
10.0~1000 pg/kg
(PTV-LVI),
R GB/T
R GC-MS
5009.162-2008
, PTV-LVI ,

B E

20%

33 GPC RAGiELEEME
GPC

[8,16]
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Table3 Recoveriesand precision of the method
(ngkg) (%) RSD(% n=6) (ng/kg) (%) RSD(% n=6)
10.0 78.6 15.6 10.0 94.2 8.2
20.0 82.8 12.8 p.p-DDE 20.0 93.8 53
50.0 85.4 8.9 50.0 96.7 4.2
10.0 74.5 14.7 10.0 98.2 9.1
20.0 85.9 12.6 p.p-DDD 20.0 87.3 6.8
50.0 82.7 11.9 50.0 94.1 5.4
10.0 102.5 10.9 10.0 103.2 10.8
20.0 932 9.3 o,p-DDT 20.0 96.2 6.3
50.0 95.5 10.6 50.0 98.0 4.7
10.0 101.8 13.6 10.0 86.4 11.5
20.0 89.6 12.1 20.0 92.8 7.8
50.0 85.2 6.8 50.0 97.2 6.4
10.0 92.1 8.3 10.0 101.2 10.2
20.0 95.2 6.4 p.p-DDT 20.0 95.8 6.8
50.0 94.3 4.1 50.0 93.7 4.9
10.0 91.8 9.2 10.0 78.5 14.3
0a-666 20.0 96.4 6.9 I 20.0 86.9 10.6
50.0 100.2 5.4 50.0 75.9 7.8
10.0 78.2 14.0 10.0 77.9 14.7
20.0 95.5 10.8 1 20.0 82.1 9.2
50.0 92.8 8.6 50.0 83.9 8.6
10.0 92.3 8.4 10.0 101.5 135
p-666 20.0 83.5 7.9 I 20.0 97.5 11.4
50.0 88.9 6.3 50.0 94.9 6.5
10.0 101.2 9.7 10.0 98.9 15.1
y-666 20.0 96.8 6.5 1 20.0 95.3 12.1
50.0 82.9 5.8 50.0 89.4 7.9
10.0 103.6 13.6 10.0 102.5 142
20.0 95.4 7.9 i 20.0 96.5 10.9
50.0 88.7 4.8 50.0 92.7 8.3
10.0 102.1 10.5 10.0 95.0 13.9
3-666 20.0 96.8 7.3 v 20.0 92.6 10.8
50.0 98.2 5.1 50.0 101.3 6.7
10.0 88.2 14.5 10.0 94.8 12.7
20.0 93.3 12.2 I 20.0 93.7 9.4
50.0 92.0 8.7 50.0 88.5 6.5
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(ngke) (%) RSD(%n=6) (neke) %) RSD(%n=6)
10.0 102.1 10.2 10.0 90.0 11.9
20.0 96.1 9.3 I 20.0 79.6 8.8
50.0 98.5 6.1 50.0 85.3 5.7
10.0 79.6 12.4 10.0 924 14.2
20.0 86.5 8.8 I 20.0 88.2 11.6
50.0 97.3 4.6 50.0 81.7 7.7
10.0 104.1 15.1 10.0 83.6 13.5
20.0 98.5 13.8 I 20.0 96.1 10.4
50.0 94.0 10.2 50.0 86.4 8.1
10.0 96.2 10.3 10.0 102.8 13.2
20.0 95.3 7.1 20.0 101.0 9.3
50.0 100.5 5.6 50.0 98.1 49
34 HRHAIEE LS e
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) 150¢g s > >
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[16,22]
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