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Determination of Benzoylurea Insecticides in White Grape Juice by High Performance Liquid Chromatography
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(Research Center of Physics and Chemistry Analysis, Key Laboratory of Analytical Science and Technology of Hebei Province,

Hebei University, Baoding 071002, China)

Abstract: Residues of benzoylurea insecticides (teflubenzuron, triflumuron, diflubenzuron and hexaflumuron) in white
grape juice were determined by dispersive liquid-liquid micro-extraction combined with normal-phase high performance
liquid chromatography. In the dispersive liquid-liquid micro-extraction, the extraction solvent was methylene chloride and
dispersive solvent was methanol. The analytes were separated on Apollo Silica column with a mobile phase made up of
n-hexane and anhydrous alcohol (97:3, V/V) at a flow rate of 1.0 mL/min and detected at 200 nm. Good linearity was found
in the range of 0.33 to 100 pg/mL with correlation coefficients above 0.999. The limits of detection were between 5.80 ng/mL and
6.60 ng/mL. The average recoveries of the benzoylurea insecticides ranged from 73.72% to 97.85%, with relative standard

deviations between 1.33% and 4.62%. The proposed method is rapid and highly reproducible and shows a limit of detection.

Therefore it is applicable for the determination of benzoylurea insecticide residues in white grape juice.
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Fig.1  Chromatogram of benzoylurea insecticide standards
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Fig.2  Effect of extraction solvent volume on peak area
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Fig.3  Effect of dispersive solvent volume on peak area
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Table1 Linear equations and detection limits for insecticides
Gk LR e (ug/mL) ro kR Y (ng/mL)
FEIR  Y=44300.86+38369.71X 0.31~100 0.9996 6.20
AR Y=49115.14+27816.26X 0.31~100 0.9990 6.20
Britflf  Y=47521.10434842.74X 0.29~100 0.9995 5.80
BB Y=34533.82+21173.56X 0.33~100 0.9996 6.60
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Table 2  Results of precision experiments (n=6)
4y Wi, il RSDA%
FANE 666907.688 691367313 684376.500 679054138 685166.742 678313.250 680897.605 1.22
AEBHE 825090.000 819912.688 819036.813 814053.128 827743.581 820002.213 820973.071 0.59
Pk 526602313 521077.031 537205.750 525243250 514896.438 538393.813 527236433 1.74
AR 536681.813 528431.813 539262.250 537742406 530453.031 526243.138 533135.742  1.02
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Table3  Stability of the method
TR /R
4 0 1 3 7 ; 0 FAME RSDI%
FURHE 302222.938 312412.704 303299.797 299748.781 296538.281 301032.844 302542558 178
AR 247220938 246513.204 250601.625 249412.156 250057.157 243789.156 247932373 1.04
PRl 226534.203 223508.289 228591.071 231645.297 227253.469 230540.953 228012.214  1.29
TR 192691.960 195243.769 200096.564 199287.269 193737.156 196564.703 196270.237  1.51
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Table4 Recoveries and RSD (n = 6) of benzoylurea insecticides
5y ANEAHApg/mL) A B/ (ug/mL) R8T/ % RSD/%
R 0 0.15 89.53 218
* 0 030 90.61 462
0 0.15 9537 1.57
KA
AR 0 030 91.06 3.77
0 0.14 74.59 1.59
Fir iR 0 030 73.72 175
0 0.16 97.85 1.40
LA
VIR 0 0.30 97.74 1.33
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Fig.5 Chromatogram of spiked sample
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