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Residues and dissipation dynamics of cyflumetofen and bifenazate and
2 kinds of metabolites in Citrus by ultra performance liquid
chromatography-tandem mass spectrometry

LING Shu-Ping'?, FU Yan'?, WANG Quan-Sheng'?, LU Yan'?,
ZHANG Liang'?*, WU Yin-Liang"*"

(1. Ningbo Academy of Agricultural Science, Ningbo 315040, China; 2. Ningbo Key Laboratory of Testing and Control for
Characteristic Agro-product Quality and Safety, Ningbo 315040, China)

ABSTRACT: Objective To determine the residues of cyflumetofen and bifenazate, along with their metabolites
2-trifluoromethylbenzoic acid and biphenylhydrazide diazene in Citrus by ultra performance liquid chromatography
tandem mass spectrometric (UPLC-MS/MS), and to evaluate the residues dissipation in Citrus. Methods QuEChERS
method was utilized for the sample preparation. The samples were extracted with acidified acetonitrile, followed by
salting out with NaCl. The extracts were dehydrated with anhydrous MgSO, and purified using graphitized carbon
black. Detection was conducted with UPLC-MS/MS, and quantification was achieved through a matrix-matching
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external standard method. Results The 4 kinds of target substances exhibited a strong linear relationship (r=
0.9994) within a specific mass concentration range. The average recoveries ranged from 76%—101% with the relative
standard deviation of 0.6%—15.2%. The results of the residue digestion test showed that the detected residue of
cyflumidamide in Citrus was its parent compound. Both bifenazate and biphenylhydrazine diazene were found to
have residues, with the conversion from bifenazate to biphenylhydrazide diazene occurring rapidly. Variability in
residue levels and degradation rates across different experimental sites was influenced not only by the timing of
application but also by environmental factors. The half-lives of cyflumetofen in whole fruit at experimental sites located
in Hubei, Guangxi, and Hunan were 13.9, 28.8, and 20.0 days, respectively. The half-life of total bifenazate residues in
whole fruit at the site of Guangxi was 20.7 days. Conclusion At the recommended maximum dose, the degradation

of cyflumetofen and bifenazate is rapid, and the residual levels at each sampling time point in this experiment does

not exceed the national maximum residue limits.
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Table 1 Information of 2 kinds of pesticide preparations and field trials
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Table 2 Mass spectrometry parameters of cyflumetofen and bifenazate and their metabolites
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Total ion chromatograms of cyflumetofen and bifenazate and their metabolites

F3 T AMGEEMBCRMEEREHIEMBTIEM SR AXRRREYEE

Table 3 Linear equations, correlation coefficients and recoveries of cyflumetofen and bifenazate and their metabolites in Citrus

MaxiiLY| He i WK /(mg/kg) SR IR % AT HE D 22/ % 2tk MR RE()
0.01 98 5.4
Eoe s 0.07 91 5.9 Y=15916709.6X+2697.6 0.9997
" 5.00 9] 3.6
T o 0.01 9 3.8
RA 0.07 91 4.1 ¥=14999304.3X-64.0 0.9998
5.00 89 3.7
0.02 97 15.2
SR 0.07 85 8.8 Y=284163.3X+12.4 0.9999
L i 5.00 81 4.7
PERRERTH 0.02 81 2.4
RA 0.07 97 3.8 Y=323921.9X+40.4 0.9999
5.00 101 1.8
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e 5.00 88 24
B 0.01 84 2.5
RA 0.07 88 2.7 Y=24938519.8X+3439.8 0.9996
5.00 88 0.6
0.01 86 11.4
2R 0.07 78 7.2 Y=22405211.1X+1278.5 0.9994
o g A ) 5.00 76 3.6
R G — AR 0.01 % 55
LR 0.07 85 1.1 Y=43907252.1X+10024.4 0.9996
5.00 89 24
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Table 4 Dissipation kinetic equations, half-life, and determination coefficients of the pesticides in Citrus
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T 1 IR R R — AU EE ] C=0.0884¢ 0403 17.2 0.9495
i 1 I5C R ki A B B 4R i) C=0.11152¢ "33 20.7 0.8971
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Fig.2 Dissipation curves of cyflumetofen, bifenazate and their metabolite in whole Citrus (n=3)
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