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Study on decline and residue of thidiazuron in grape and soil by high per-

formance liquid chromatography—tandem mass spectrometry
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Abstract: [Objective] To understand the dynamic degradation and final residue of thidiazuron in grape
fruit and grapery soil, respectively. We propose a high performance liquid chromatography—tandem mass
spectrometry (HPLC—MS/MS) method to detect thidiazuron in grape fruit and grapery soil. The degrada-
tion of grape in the fruit followed the first order kinetic equation (C1=Coe""). Therefore, we compute the
half=life (Ti») in the fruit of this plant growth regulators based on that equation. These results will provide
guidance on the proper and safe use of this plant growth regulator for grape fruit. [Methods] The trials
were conducted in experimental fields where located in Henan province and Jiangsu province for past two
years. In degradation dynamics experiment, six field plots formed one set, each with two grapevines. 0.1%
thidiazuron wettable powder formulations (200 times dilution) were soaked to grape cluster (the half of the
mature individuals) and each experiment was conducted in triplicate. The detailed method is described as
follows. Firstly, the untreated plots were soaked with water under control. Secondly, the representative
samples (grape fruit) were collected at 2 h, 1 d,2d,3d,5d,7d, 10d, 14 d, 21 d and 28 d after thidia-
zuron treatment. Thirdly, the samples were placed in a freezer with =20 °C after sample preparation.

Fourthly, the pesticide residue in the sample was collected after two hours on the day of applying was set
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as the original reside, the residue levels in the rest samples were compared with the original residue to get
the degradation rate. Lastly, the dissipation equation was fitted to the first order kinetics equation using
the SigmaPlot software. In final residue experiment, according to the maximum recommended dose and
1.5 times of the maximum recommended dose, 0.1% thidiazuron wettable powder were soaked to grape
cluster 1 or 2 times with an interval of 10 days, grape samples and grapery soil were collected 7, 14 and
21 d after the last treatment. The Pre—treatment methods of thidiazuron residue determination: A 10 g
grapery soil or grape fruit was weighed and put into centrifuge tube. A 5 mL ultra pure water and 20 mL
acetonitrile was added into grapery soil samples, a 20 mL acetonitrile was added into grape samples. After
shaken vigorously by Multi—tube Vortexer for 15 min, 3 g NaCl was added into centrifuge tube and the
mixture was vortexed for 1 min. The sample solutions were separated by centrifuging with 6 000 r+min™'
for 5 mins, then the supernate filtered with 0.22 pm syring filter for HPLC— MS/MS analysis. [ Results]In
the concentration range of 0.01-1.0 mg+ L', the matrix—matched calibration curves showed good linearity
with correlation coefficients 0.999 6. The average recoveries of thidiazuron in the grape and soil were
found between 84% and 108% at 0.01-0.50 mg- kg ', with relative standard deviations (RSD) of 0.5%—
1.9%. The limit to quantification (LOQ) was 0.01 mg-kg™". The efficiency of our proposed method in mea-
suring trace levels of thidiazuron was monitored by analyzing the samples collected from the field trials. In
degradation dynamics experiment at Henan and Jiangsu experiment fields, the original residue of thidia-
zuron in the grape fruit were 0.039 1-0.017 4 mg - kg ', the thidiazuron degradation rate found 7 d after
treatment were 100%, 100%, 100%, 66.4% in grape fruit for 2014 and 2015. The half-life (T\») of thidia-
zuron in grape fruit from Henan in 2014 and 2015 were 1.7 d and 1.7 d, and from Jiangsu were 0.8 d and
5.7 d. The final residue test showed that thidiazuron was readily degraded in grape and the final residue of
thidiazuron in the grapery soil was less than in the grape. In 7, 14 and 21 d after the last pesticide soak,
95.1% of the grapery soil testing data is below LOQ (0.01 mg-kg™"), while the grape is 70.1% below LOQ
(0.01 mg-kg™"), the highest residue in the grape and grapery soil of all final residue test date was 0.024 7
mg-kg ' (2014, Jiangsu high—dose group, twice treatment, 7 d), 0.020 0 mg-kg™' (2015, Henan low—dose
group, twice treatment, 14 d), respectively. [Conclusion] The result indicated that thidiazuron is readily
degreaded in grape and is safe to environment and soil. In addition, the thidiazuron maximum residue lim-
it (MRL) in grape is 0.05 mg-kg™" and the safety period of 0.1% thidiazuron wettable powder is 14 d.

Key words: Grape; High performance liquid chromatography—tandem mass spectrometry; Thidiazuron; Fi-
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Sample type (mg-kg™) % RSD/%
HERL 0.01 107 1.0
Grape fruit 0.05 91 1.7

0.50 89 1.7
B 0.01 90 1.9
Soil 0.05 87 1.3
0.50 84 0.5
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Fig. 1 Degradation dynamic curve of thidiazuron

in grape fruit
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Table 2 Degradation dynamic equations and half-lives of

thidiazuron in grape fruit

Gy M TS5 Ir e ]
Year  Site Degradation dynamics equations ~ Half-lives/d
2014 Y[R Henan  C:=0.017 8¢™*'", R’=0.972 8 1.7

TL75 Jiangsu  C4=0.034 4¢**", R’=0.990 1 0.8
2015 R Henan  C:=0.043 3¢, R’=0.947 6 1.7

Y195 Jiangsu ~ C:=0.034 7™ R’=0.936 3 5.7

T o T AR IED/d 5 Co. T I ]I IE AR B i/ (mg kg™ o T 0
AHFEH SigmaPlot BAFHIE .
Note: T. Time of degradation/d, Ci. Residue of thidiazuron at T day/

(mg-kg™). The regressive equation fitting by SigmaPlot.
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Table 3 The residues of thidiazuron in grape and grapery soil /(mg-kg")

. ) Hi%i Grape + 4 Soil
?E??:l;'f 2014 2015 2014 2015

B Henan VL5 Jiangsu RS Henan VI3 Jiangsu VB Henan VL5 Jiangsu YRS Henan V175 Jiangsu
L1-21d <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
12-21d <10Q  <10Q <1L0Q <LOQ <L0Q <LOQ <LOQ <LOQ
H1-21d <10Q  <LOQ <L0Q 0.0103 <L0Q <LOQ <LOQ <LOQ
H2-21d <L0Q  <LOQ <1L0Q 0.0157 <L0Q <LOQ <LOQ <L0Q
Ll-14d <L0Q  <LOQ <10Q <10Q <LOQ <LOQ <LOQ <LOQ
12-14d <LOQ 00111 <10Q <L0Q <LOQ <L0Q 0.0138 <LOQ
Hi-14d <LOQ 00106 <L0Q 0.012 1 <10Q <LOQ <LOQ <LOQ
H2-14d <L0Q 00172 <L0Q 0.0132 <L0Q <LOQ <LOQ <L0Q
L1-7d <L0Q 00107 <L0Q 0.010 1 <L0Q <LOQ <LOQ <L0Q
1.2-7d <LOQ 0.0112 0.010 8 0.012 6 0.0105 0.012 8 <LOQ <LOQ
H1-7d <LOQ 00101 <L0Q 00135 <L0Q <LOQ <LOQ <LOQ
H2-7d 00107 00195 0.0126 0.018 1 <L0Q <LOQ <LOQ <LOQ

TEH 8 R0, L SR ARRaE, d FRoRmIRRE a0 L2-7 d FoR LMRRIENEZY 2 UOF, IR 7 d SRAE, DLSHE . WERRE & 1 KR (LOQ) TEA

RN 0.01 mg-kg'.

Note: H means high dose, L means low dose, d means days. For example, L2-7d means after 2 times treat with low dose, then sampling after 7 days,

and by this analogy. The limits of quantification (LOQ) for thidiazuron in grape and grapery soil was 0.01 mg-kg™".
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