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Multiresidue Determination of Organophosphorous and Organonitrogen Pesticides in Rice and Flour
by Gas Capillary Chromatography with Nitrogen—Phosphorus Detection

GONG DAO-xin, YANG Ren-bin, ZHAO Wei-xing, ZOU Ya-zhu, GUO Zheng-yuan

(Institute of Agro—Environmental Protection, Hunan Agricultural University , Changsha 410128, China)

Abstract: Nitrogen—phosphorus detector of Gas Capillary Chromatograph is characterized by high efficiency, high sensitivity and
rapidity, especially, rubidium of NPD is used to have good selection and sensitivity to compounds containing nitrogen and phos—
phorus.  Meanwhile as organophosphorous pesticides and organonitrogen pesticides such as methamidophos and acephate are
volatile and decompose easily, a method was established to detect 22 organophosphorous and organonitrogen pesticides residue
simultaneously in rice and flour by NPD of gas capillary chromatography. Rice and flour samples were extracted by acetone—
dichloromethane, re—extracted by dichloromethane, then final residue was detected by gas capillary chromatography. The results
showed that the minimum detection limits were in an arrange of 5.180x107" g to 8.541x10™"" ¢ with high separated degree and
wide linear relation .When fortified level ranged from 0.02 to 2.00 mg-kg™', the recoveries were found to be 71.71% to 109.16%
with coefficients of variation ranged from 1.16% to 12.89% in rice, while from 73.87% to 113.48% with coefficients of variation
ranged from 1.75% to 15.17% in flour. The method was rapid and practical analysis detection method that was in line with re—
quest of pesticide residue determination. It is suggested that the method be popularized and applied to practice.
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Figure 1 Chromatograms of 22 target pesticides drawn from GC analysis
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Figure 2 Chromatograms of rice and flour samples analyzed by GC
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Table 1 Regression equation, correlation coefficients and the minimum detection limits and minimum determination concentration

in the samples

PEELS LR B I [A)/min R LEES(0) S X0 g Se/ MR B /mg ke
[ qEE 2.901 y=108.86x—2.6719 0.999 9 5.466 0.02
EEHER 7.617 y=963.93x+7.407 6 0.999 8 0.518 0.01
P il 8.666 y=347.07x—31.815 0.996 0 5.882 0.01
K, 10.937 y=128.39x+1.470 0 0.998 9 4792 0.02

LT R 11.248 y=111.75x—1.808 1 0.999 2 7.446 0.02
R 11.709 y=158.30x+0.641 4 0.999 9 2347 0.02
AT R 12.496 y=157.11x+3.070 0 0.999 6 2.679 0.01
BRI 12.845 y=100.46x+6.974 3 0.999 7 3.807 0.02
A duUbk 13.026 y=45.374x+4.865 2 0.999 1 8.541 0.04

SRR 13.547 y=290.28x—34.536 0.998 8 3.053 0.004
W dugk 13.979 y=138.00x—11.903 0.9972 3.138 0.02
KT 14.332 y=439.92x—6.841 0 0.998 5 2242 0.003

pLEN T 14.771 y=377.88x+15.850 0.997 8 1.073 0.005
URiPa 14.946 y=104.33x—8.700 5 0.9953 3.759 0.02

IR 15.119 y=1156.9x—11.659 0.997 8 0.527 0.001
HLrE 15.717 y=182.43x+8.0581 0.998 2 2212 0.01

PR ke 16.462 y=770.90x+1.519 5 0.999 7 0.789 0.002
BESEI 17.058 y=385.93x+17.989 0.995 8 1438 0.005
Wi 17.289 y=1042.8x+2.190 5 0.997 1 0.563 0.001

VNI 18.319 y=360.61x+12.871 0.999 3 1.610 0.005
JLE(P 20.832 y=327.25x—4.9352 0.999 4 2.790 0.02
e 26.597 y=465.28x—43.298 0.996 7 3.409 0.01
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Table 2 Recoveries and coefficients of variation for the fortified analysis of the method
. KK Tk . KK Tk
wesn PR T s PREMCE BRRE REEH O Spmgr BRAR TRIENCE RRRK
e 1% 1% 1% 1% e 1% 1% 1% 1%
0.05 73.12 2.70 7473 5.99 0.05 95.09 6.55 89.01 6.40
o 0.2 75.58 2.18 75.39 4.07 AR 0.10 98.16 6.42 89.94 4.96
1.0 7591 3.27 75.75 5.55 1.0 96.60 6.38 90.84 4.99
0.02 98.16 5.32 9391 7.88 0.02 74.68 552 99.93 3.93
o 0.05 99.64 7.01 95.16 6.99 TR G 0.05 75.03 496 113.48 1230
0.2 98.44 3.80 94.45 8.14 0.5 73.90 6.76 104.74 5.19
0.1 81.97 251 77.94 463 0.1 103.26 453 94.62 3.12
F JHac e 0.2 83.00 221 79.76 428 USLPR) 0.2 104.56 4.67 95.54 3.69
1.0 82.49 4.03 78.17 175 1.0 104.26 4.65 98.32 3.98
0.1 106.56 12.89 97.52 1234 0.1 104.55 435 89.06 4.01
JHUK 0.2 99.90 5.22 107.11 12.61 SRR 0.3 108.69 7.41 92.54 3.13
1.0 98.93 3.50 106.56 12.89 15 105.62 6.94 93.54 3.42
0.1 81.51 5.80 73.87 6.12 0.1 7851 7.96 96.34 7.20
LT Vit 0.2 82.19 5.88 74.07 473 i 0.2 82.34 12.58 99.00 1095
1.0 81.05 6.62 75.82 6.24 1.0 77.80 4.01 100.31 11.49
0.1 91.89 1.36 84.60 499 0.02 93.08 2.84 93.85 8.84
- 0.2 91.25 1.16 85.71 3.86 PR B 0.05 96.35 1.87 94.95 7.90
1.0 90.49 2.25 86.80 4.12 0.5 96.61 242 95.86 8.13
0.1 98.31 3.02 83.71 12.98 0.05 7336 452 96.76 5.25
AT B 0.2 103.54 2.68 85.83 9.82 R SR 0.1 73.04 3.80 103.55 1152
1.0 101.32 4.13 86.97 11.13 1.0 7171 1.87 105.94 10.69
0.1 93.19 3.60 77.36 8.29 0.02 90.74 5.68 95.17 7.52
R AR 0.3 94.83 1041 78.42 5.67 o i 0.05 92.14 429 96.60 6.63
15 90.97 4.89 77.77 2.83 0.5 91.92 249 100.66 9.12
0.2 78.74 3.82 95.76 6.05 0.05 88.31 3.30 101.62 5.31
A duk 0.4 78.85 5.09 96.37 4.03 K R 1 0.1 91.74 10.58 103.74 470
2.0 79.50 3.58 98.33 391 1.0 90.20 7.56 104.35 3.21
0.1 78.49 3.37 92.17 742 0.05 103.77 353 89.09 4.44
AR R 0.3 81.10 2.35 101.51 15.17 LIS 0.1 106.76 3.88 93.04 3.43
15 81.42 3.83 101.18 1479 1.0 103.48 2.79 95.25 3.60
0.1 94.45 3.65 93.63 3.38 0.05 107.19 6.90 88.50 5.04
W U 0.2 93.85 436 94.88 2.57 = I 0.1 109.16 737 90.85 438
1.0 92.06 522 95.29 3.40 1.0 103.94 431 92.19 5.01
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