o 2= R 2020,37(4): 593-598

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20190544

e SR P BRBR R Tx B M H %
ERIE A A ARE L ERE, RER, THE T TR

C RSB RN RF BRI 50T, 55 EE 2501002 1L 28 R 25K FT, 55 B 250100
IR H NS GG P28 R G B A B B AR L, LI AR T 266002)

5 Z: (BRI 20% B MK IR KFITEE R bR 1058 B AKCE B IR 20% 28 IR HZ 8 /K 7R SE R B e U
SRR A H AR5, {# F QUECKERS J5 34T 4 ity BT AL EE , J0URR €S- R BRI VR AT s S o0 M, o) 2R IR e e 3 SR o
(0 it BN A B e 2R ER AT AT o L6 SR IR IR R A S R AR 1) 2P 3 19 3.7~5.8 d, 2 J5 14 d R 86.7% LA Fo e 245k
B AR I6 T2 BH 5 200 2% I IR 7K 7 4 it 24 771 1 250 mg - kg™ CH 043 ) R 375 mg - kg CA R84 ) , W24 1 IR, WSR2 ik
Y R A 3 B H [ B 24k B 540 <<0.01 mg - kg« D458 120 28 JIK e /K FFIAE S SR b i g ) e i i e 2 42 1

K BRIA) L ORI IR 5 T

FES2S:5661.1 XHRFRER: A Y EHES :1009-9980(2020)04-0593-06

Residues and dissipation dynamics of phthalanilic acid in apple

LI Ruijuan", ZHOU Li*, LIU Tongjin', CUI Shuhua’, SONG Guochun', YU Jianlei"”, ZHU Ligui"
('Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong, China; “The Institute for the Con-
trol of Agrochemicals,Shandong Province, Jinan 250100, Shandong, China; *Inspection and Quarantine Technology Center of Shandong
Exit Entry Inspection and Quarantine Bureau, Qingdao 266002, Shandong, China)

Abstract: [Objective]Phthalanilic acid is a new type of plant growth regulator. In recent years, it has
been widely used in fruit trees and vegetables. To evaluate the residual level and dissipation dynamics
of 20% aqueous solutions of phthalanilic acid in apples, and ensure the safe use of 20% aqueous solu-
tions of phthalanilic acid in apples, the residue test of 20% aqueous solutions of phthalanilic acid on ap-
ples was carried out. [Methods]Field trials of 20% aqueous solutions of phthalanilic acid were carried
out in research stations at three different locations, including Penglai of Shandong province, Huaibei of
Anhui province and Changshun of Guizhou province, in 2017 and 2018. Both dissipation kinetics and
residue determination experiments were carried out. The field trials involved a total of 4 treatments that
consisted of 3 treatments at different doses and a blank control. There were three two-trees repeated for
each treatment. The apple were applied with pesticides during young fruit for the degradation dynamic
trials and the final residue trials. The 20% aqueous solutions of phthalanilic acid were evenly sprayed at
a dose of 1.5 times of the recommended maximum dosage (375 mg - kg') once for the degradation dy-
namic trials by using knapsack sprayer and the blank control area was sprayed with water. The apple
samples were collected at the 2nd hour, 1, 3, 7, 14, 21, 28, 35 and 50 day after the application of pesti-
cides. The 20% aqueous solutions of phthalanilic acid were evenly sprayed at 250(the recommended
maximum dosage) and 375 mg- kg (1.5 times of the recommended maximum dosage) once for the fi-
nal residue trials. The apples were sampled at harvest time after the pesticide application. The collected

samples were cut into small pieces that were less than 1 cm. The evenly mixed samples were dispensed
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into two sets of 150 g sample by using the coning and quartering method, and loaded into sample bags
with proper labeling. All labeled samples were stored at —20+2 “C in a low-temperature freezer. We em-
ployed the QUEChERS pre-treatment method, where the samples were extracted with 0.1% (¢) formic
acid in acetonitrile and purified with PSA and anhydrous magnesium sulfate, followed by gradient elu-
tion in Eclipse plus C18 (3.5 pm, 2.1 mmx=100 mm) column with mobile phase consisted of formic acid
(0.1%, @) solution-acetonitrile. The instrument used for the analysis was an Agilent 1260-6420 high-per-
formance liquid chromatography- tandem mass spectrometry (HPLC- MS/MS) system equipped with
electrospray ionization (ESI) source. The samples were measured in multiple reaction monitoring
(MRM) modes. In order to calculate the recovery rate of spike and coefficient of variation (CV), the
blank samples of apple were spiked with 0.01, 0.1 and 1 mg - kg ' of phthalanilic acid. Each spiked
amount was measured in parallel for 5 times. The samples were extracted with method as above de-
scribed and tested with instrument conditions as described. [Results]1The linear correlation of the meth-
od was assessed with curves constructed by measuring a series of concentrations of phthalanilic acid
(0.005, 0.01, 0.05, 0.1, 0.5, and 1 mg- L") standards in the apple matrix, The concentration was plotted
on the horizontal or x-axis whereas its corresponding peak area was plotted on the vertical or y-axis to
obtain a linear regression equation (Y=131 806X - 553), the measurement of phthalanilic acid in apple
matrices exhibited a linear correlation (R*=0.992 9) within the range of 0.005 mg-kg'to 1 mg-L"'. We
employed the matrix-based standard curve to calculate the concentration in the samples from the field
in order to obtain phthalanilic acid residue data. When the spiking levels of phthalanilic acid in the sam-
ples were 0.01-1.00 mg - kg', mean recovery values achieved for phthalanilic acid residues ranged from
79 to 91, and the relative standard deviations (RSD) were 2.5%-4.1%. The limit of detection of the ana-
lytical method was 2.5x10™" g, and the limit of quantification was 0.01 mg- kg in apple. This method
has a good sensitivity, accuracy and precision that meeting the requirements for pesticide residue detec-
tion. We used the method developed to determine the residue dynamics and final residues of 20% aque-
ous solutions of phthalanilic acid in apple. The relationship between the residual concentration of phtha-
lanilic acid in apple and the time interval after the pesticide application was consistent with the equation
describing the first-order kinetics: C=Coe™™. The half-life of phthalanilic acid in apple from Shandong,
Anhui, and Guizhou were 3.7-4.7 days, 4.3-4.8 days and 5.7-5.8 days, respectively. The residues of
phthalanilic acid in apple gradually reduced over time with up to more than 86.7% of degradation rate
at 14 day. The final residue tests showed that 20% aqueous solutions of phthalanilic acid was sprayed
for one time at application dose of 250 375 mg - kg, at harvest,the final residues of phthalanilic acid
in apple were all < 0.01 mg-kg". Phthalanilic acid residue was not detected in apple samples from con-
trol areas.[Conclusion] The residues of phthalanilic acid in apple were determined by HPLC-MS/MS,
this method has a good sensitivity, accuracy, and precision. The half-lives of phthalanilic acid in apple
were 3.7-5.8 d, phthalanilic acid was rapidly degradated in apples. At harvest, the final residues of
phthalanilic acid in apple were all < 0.01 mg-kg. It is safe to used 20% aqueous solutions of phthala-
nilic acid at recommended dosage on apple trees.
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Fig.1 Chemical structure of phthalanilic acid
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Table 1 Optimized working parameter of ESI-MS/MS for phthalanilic acid
ZH PRI 8] SENE RS TR JE R TR i B B 1) Tl A B
Parameter Retention time/min  qualitative lon-pair/(m/z) ~ Quantitative ion-pair/(m/z)  Retention time/ms  Collision energy/eV
HE 0.9 240.1/196;240.1/118 240.1/196 150 3515
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Table 2 Fortified recoveries in apple
I [ Y7 % Recoveries/% R EElES AR AR AR 22
Fortification level/(mg-kg") | 2 3 4 5 Average recovery/% Relative standard deviation/%
0.01 80 79 79 74 83 79 4.1
0.10 86 80 81 88 85 84 4.0
1.00 93 80 93 88 89 91 2.5
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Table 3 First-order kinetic equation of phthalanilic acid dissipation in apple

TR Hb A FEhr —HEIE T C=Coe® MR A ] pIEY S

Test site Year First-order kinetic equation Correlation coefficient, R* Half-life/d Dissipation rate/%
7R 2017 0.391 8¢*""" 0.943 6 3.7 93.1

Shandong 2018 0.640 2¢"*" 0.978 8 4.7 92.4

2 2017 0.299 3¢**" 0.965 6 43 88.9

Anhui 2018 0.515 8¢**" 0.973 6 4.8 93.1

BN 2017 0.184 9¢" 0.8933 5.7 92.6

Guizhou 2018 0.360 4¢*'"" 09180 5.8 86.7

W EFOERN )R 14 d -

Note: The dissipation rate of phthalanilic acid in apple was tested at 14 days after spraying.
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