5 9 Vol. 5 No. 9
2014 9 Journal of Food Safety and Quality Sep. , 2014

RO, REE, KB TG, E F, HmEm

( , 102206)
% = Bm - , 13 ,
7 ,
4 2 7k 20g , 50 mL
, NH, , HP-5 , GC-ECD ZR 13
, 0.996, 0.01 mg/kg~0.5 mg/kg 13
0.01 mg/kg~2 mg/kg, 70.5%~114.5% ,
2.17%~6.85% gie :
50 ,

6

KEIA: ; ; :

Simultaneous deter mination for theresidue of thirteen pesticidesin
strawberry with solid phase extraction and gas chromatography

YUAN Shuo, ZHAO Jian-Zhuang, CAIl Hui-Min, JA Lin-Fang, LIANG Dan, WEI Chao-Jun’

(Beijing University of Agriculture, Beijing 102206, China)

ABSTRACT: Objective To established a solid phase extraction-capillary gas chromatography method for
the determination of 13 pesticides multi-residues in strawberry, including seven fungicides such as
chlorothalonil, procymidone, flutriafol, myclobutanil, kresoxim-methyl, difenoconazole and dimethomorph;
four insecticides such as chlorpyrifos, cyhalothrin, pyridaben and fenvalerate; two herbicides such as atrazine
and acetochlor. Methods After the homogenized strawberry samples with 20 g were extracted with
acetonitrile by 50 mL and purified with NH, solid-phase extraction column, the samples were separated by
HP-5 gas chromatography column and detected with GC-ECD. Results A good separation for 13 pesticides
was achieved using the established method, with correlation coefficients above 0.996. The detection limit of the
method was 0.01~0.5 mg/kg. Shown as the addition recovery experiments, the method average recoveries of the
13 pesticides ranged from 70.5% to 114.5% in the range of 0.01 mg/kg~2 mg/kg. The relative standard
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deviation was 2.17%~6.85%. Conclusion

The method showed simple, rapid, and sensitive, with good

purifying effect and high recovery rate, and was suitable for the detection and security monitoring of pesticide
residues in strawberry. Six kinds of pesticides, chlorothalonil, chlorpyrifos, acetochlor, flutriafol, kresoxim
methyl, and dimethomorph, were found through the detection in 50 strawberry samples.

KEY WORDS: strawberry; solid-phase extraction; gas chromatography; pesticide residues.
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Tablel Theretention timeand standard concentration of 13 pesticides
/min pHg/mL
1 atrazine 4.696 02 05 1 2 5 10
2 chlorothal onil 5.569 0.02 005 01 02 05 1
acetochlor 6.213 01 025 05 1 25 5
4 chlorpyrifos 7.467 0.02 005 01 02 05 1
5 procymidone 8.876 01 025 05 1 25 5
6 flutriafol 9.725 02 05 1 2 5 10
7 myclobutanil 10.758 01 025 05 1 25 5
8 kresoxim-methyl 11.145 0.02 005 01 02 05 1
9 cyhalothrin 18.067 001 0025 005 01 025 05
10 pyridaben 19.126 002 005 01 02 05 1
11 fenvalerate 22.399 002 005 01 02 05 2
12 difenoconazole 23.57 01 025 05 1 25 5
13 dimethomorph 25.301 02 05 1 2 5 10
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Table2 Theliner range, correlation coefficient, method detection limits and residue limits of 13 pesticides
pg/mL mg/kg m/kg
0.2~10 Y=2835.8X-164.13 0.9987 0.025 0.05
0.02~1 Y=6117.2X+79.658 0.9975 0.5 3
0.1-5 Y=39263X-1912.7 0.9992 0.01 0.02
0.02~1 Y=51433X-121.31 0.9967 0.1 0.2
0.1~5 Y=63892X-5575.0 0.9988 0.01 0.02
0.2~10 Y=2544.4X-102.59 0.9981 0.25 0.5
0.1~5 Y=24555X-368.77 0.9998 0.5 1
0.02~1 Y=99512X+265.85 0.9996 0.5 1
0.01~0.5 Y=9192.6X-66.517 0.9979 0.01 0.022
0.02~1 Y=35386X-386.91 0.9996 0.5 1
0.02~1 Y=2619.5X-28.484 0.9978 0.01 0.02
0.1~5 Y=12882X-909.16 0.9981 0.05 0.1
0.2~10 Y=4464.4X-276.71 0.9990 0.025 0.05

. a

13 0.02 mg/kg
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®3 BMRGEESHTHRMEYE(n=5)

Table3 Recoveriesof 13 pesticidesin strawberry(n=5)

mg-kg™

/

1%

%

| I I v \
0.025 108.3 103.9 104.6 95.9 102.1 102.9 3.17
0.05 105.2 101.7 102.5 94.6 100.8 100.9 2.61
0.1 102.4 99.5 98.1 92.4 97.2 97.9 2.50
0.5 80.1 76.3 77.8 70.9 75.4 76.1 2.36
1 79.8 74.7 75.3 68.6 73.1 74.3 2.76
2 76.4 71.7 72.2 65.4 70.5 71.2 2.63
0.01 119.9 114.7 116.1 104.6 110.8 113.2 4.42
0.02 112.6 107.2 108.7 99.3 105.5 106.6 3.41
0.04 108.4 102.3 103.6 94.8 101.7 102.2 3.13
0.1 100.1 98.4 98.8 89.3 94.2 96.2 3.58
0.2 99.3 95.5 96.2 86.6 92.6 94.0 3.55
0.4 94.8 90.7 91.1 82.4 85.7 88.9 3.91
0.01 87.6 85.6 86.1 78.9 84.5 84.5 2.27
0.02 83.8 80.3 81.2 74.7 79.8 79.9 2.17
0.04 79.9 76.8 78.4 69.6 73.4 75.6 3.30
0.25 119.9 117.6 108.6 1015 114.3 112.4 5.86
0.5 117.3 115.9 106.6 97.8 102.6 108.0 6.85
1 110.7 104.5 103.8 94.7 104.1 103.6 3.54
0.5 81.3 80.6 80.8 70.4 79.1 78.4 3.22
1 78.8 77.2 76.6 68.9 74.6 75.2 2.78
2 76.1 74.3 74.4 65.8 70.7 72.3 321
0.5 78.5 77.4 78.0 70.3 75.8 76.0 2.36
1 75.3 74.6 75.2 67.9 72.6 73.1 2.30
2 73.9 721 72.4 64.0 70.3 70.5 271
0.01 90.5 86.6 88.2 78.8 85.9 86.0 2.92
0.02 84.4 81.1 83.0 73.3 82.2 80.8 3.00
0.04 80.9 774 78.7 69.5 76.6 76.6 2.86
0.5 106.1 100.3 1017 91.9 98.8 99.8 3.58
1 101.6 96.8 97.3 87.6 92.4 95.1 4.11
2 99.7 93.0 93.9 82.7 88.5 91.6 4.77
0.01 120.6 116.3 117.4 104.4 113.6 114.5 4.39
0.02 108.5 103.8 104.7 95.6 102.5 103.0 3.18
0.04 97.4 91.3 91.8 80.4 90.7 90.3 3.97
0.05 106.0 101.7 103.1 93.7 100.6 101.0 3.09
0.1 97.3 95.9 96.3 85.3 95.8 94.1 3.53
0.2 91.6 90.0 90.4 79.5 88.4 87.9 3.39
0.025 120.7 116.5 1153 101.3 113.2 1134 4.92
0.05 111.9 106.4 104.8 93.8 105.3 104.4 4.26
0.1 104.5 99.8 98.9 85.1 97.9 97.2 4.86
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