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(TR AR e A 57 B v 546 BRI 78 /3] B 44 M A SR B 4 4 SR I B p5 s 5/
ANV EBAR = i o B2 A KU PEAG S8 S (R MH), B 450002)

W OE: A THAEMRLT R AR LR P RG S RME - B FT % (HPLC-
MS/MS) 4 7 %, FiE K % 7 B A e AR AL b An L3R P 09 R G AR RAT T AR R
A 50 ] TR -/KAREL, 4 Cleanert NH, B4 F BAE 4L, @ i FIE & T % R I WAL X HPLC-
MS/MS A2, SRk E. SREAY: HRCLEARLT . AAAFf DR P o) F R i
74%~101% Z_ 8], AT A7 A Z (RSD) 48 1.2%~10% Z 08 (n=5), Mkt 3 F A R F a4 b
f& (LOD) ¥4 0.01 ng, Z &% (LOQ) ¥4 0.01 mg/kg. #FkA#H. 4. W%, EA T
oA on b AL R G A9 . B RGRIE 4 R AR W RBCR EARL T R Ao L3R a9 M R B
B A 4.2~50d & 15.8~19.7d; FREEHFKAE, WAL ERTERLIEFTORLERE TSI A
<0.01 mg/kg = < 0.022 mg/kg.
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Residue and dissipation of uniconazole in Gossypium spp. and soil

MA Jingwei, LITong, ZHOU Ling, ZHANG Junfeng, ZHOU Juan, WU Xujin"

(Institute of Quality Standard and Testing Technology for Agro-products, Henan Academy of Agricultural Sciences/Henan Key Laboratory
of Grain Quality and Safety and Testing/Laboratory of Quality &Safety Risk Assessment for Agro-products (Zhengzhou), Ministry of
Agriculture, Zhengzhou 450002, China)

Abstract: An analytical method with high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS) was established to test uniconazole residues in Gossypium spp. leaves,
Gossypium spp. seeds and soil. Uniconazole residue and dissipation on Gossypium spp. leaves and soil
were also investigated with this method. Uniconazole residues were extracted with acetonitrile/water
mixture and an aliquot of the extract was purified by a solid-phase extraction Cleanert NH, cartridge.
Finally, the analytes were measured by multiple reaction monitoring (MRM) in the electrospray positive
ionization mode. The external standard method was adopted for the quantification. The results showed
that the recovery rate of uniconazole in Gossypium spp. leaves, Gossypium spp. seeds and soil were
between 74%-101%, with the relative standard deviations from 1.2% to 10% (n = 5). The limits of
detection (LOD) of the method were 0.01 ng and the limits of quantification (LOQ) were 0.01 mg/kg for
three matrices. The method is accurate, sensitive, simple and suitable for the determination of
uniconazole residues in Gossypium spp. samples. Field experimental results showed that the dissipation
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half-lives of uniconazole in Gossypium spp. leaves and soil were 4.2-5.0 days and 15.8-19.7 days,

respectively. The terminal residues at harvest in Gossypium spp. seeds and soil were lower than 0.01

mg/kg and 0.022 mg/kg, respectively.

Keywords: uniconazole; Gossypium spp.; soil; residue; dissipation dynamics
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LC-20A &30 3% -FINNIGAN TSQ

Quantum DISCOVERY MAX Hi 1 55 53 ¢ JU # 4F Ji
A (TR KRBT AR AR 6202 AL
PENL LR B S & A PR A F])s L-550 /&
HEOHL (TR A IR A VX-IT 28
WIENR G AL BB AR A F]); BSA224S
PRSP (FE R 0.1 mg, [ Sartorius A 7).

98.0% i %™ (uniconazole) AR (44 Dr.
Ehrenstorfer GmbH A F]); 3% M- 255 3 N I
BVE A (8 = BTN BER 25 TR TR A Ao
O (taithal, SE[E Fisher AF]); WA (i,
%[ Fisher AH]); W (4rhrak); SALsh (o
afi, 140 C #t)% 4 h); 500 mg/6 mL ] NH, [E A
REHE (R AR RBHA R A A,
1.2 HEREIZ T

HERZGFIN 3% JRmiuk- 25 B R NBEEIFE . 1%
(A2 B ik BRI AR HERRERUAR) 12, - 2014—
2015 FFAEH ET R4 B £ TANL A pE T 2 4
RIS AT iR A . BB IE Gossypium spp.
m AR 15 GRS RIS RHE 98 (L), /MIX
M 30 m?, HE 3K, BENLFES, /XA # AR
P, R ER AKX,
1.2.1 HEAZHARE KA 1 KL 2 UCRFEM
FiF. MBI BRI ARG 1 ANk
H, 3ANEL. EEEEAER 1.5 FUA R8RS
108 g/hm® Mi%5 1 X, 43yl ThEzijE 2 h BL& 1.
2. 3. 5. 7. 10, 14, 21 fi1 28 d REMEH A
FE it o

v 50 m* PEMEL,  $A R0 1000 g/hm?
(E RGBS 1.0 mg/kg) B 1 k. 2
BlIFHZEE 2h BLA 1. 20 3. 5. 7. 10, 14,
21, 28. 35 fi1 45 d il L45R% 0~10 cm i 1%
FEfifr o
122 HAZRERE REEs. K52 M
B, 2 g, TWOREA— X R SRR AN 1 43R
e B 1 R T REAEVITE AT . IR 2 A
FER ARG B4 15 me/ke, FAIE N R
FIEIY 1.5 /5 R %085 22.5 mg/kg: 55 2 2y
TREAEFT TRHA AT AR & S 7 v 7)== B A &K
B 60 mg/kg, it EONHER mFIE R 1.5 580
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HRUKSY 90 mg/kg. FUNOVARFR, ZfilbniEdhzk.

123 HEHF&EE R ET A om® LR
IR IR E), FHDY LG 5 BERE 200 g5 K 3R
AR 0. RS, U E4E A B RE 200 g;
FMIEL G, NN, BwE, U ik46 50 B
FE 200 go LA EFESIST 20 C ARG, &H.
1.3 #maEritE
1.3.1  $&E EFAREUR I FAE i (BT AR
i TIEFEAN) 5.0 g (R4 0.01 g) T 100 mL &
O W, MRIKIIAIK 10 mL. 3 g NaCl #1 40 mL
LN, IRIEHRY 30 min; T 4 000 r/min 250> 5 min;
HEMAFZI 20 mL E3HE T 250 mL X0, T
40 C KB FEFIRAEZZ) 1 mL, 5510,
132 #t HA4mL V(2R :V((FFXK)=3:1
TR A VAR TIUM e NH, B R, 27 24 35
TR BB TR O = SR (MR 2 TR RE (R Ay =l
XGOS HEXH 2 mL 1 V(L) :
V(2R =3 VIRG RPN 3 I 7k b
B 50 mL Pk E%, A 25 mL BIRVERGEM, &I
TR0, T 40 C KB IEEIRAEEZ) 0.5 mL;
FRAEE T EZ WA BT, H V(2R V(oK) =
32 ETAMITERE 2 mL, i 0.22 pm 4HFLUE
JiE5, 4§ HPLC-MS/MS 43 #7 .
1.4 #WMEH
1.4.1 % %% Agilent Poroshell 120 SB-C 4 {&
A (3.0 mm x 75 mm, 2.7 um); FEiE 40 'C; FE
i =L 10 'Cs #FEE 10 uLs WA V(&
) 0 V (0.2% HERZKIETR) = 80 : 20 IR G, i
H 0.25 mL/mine £E RS AT T M RO IR £R BE IR 1)
2.5 min.
142 FRE4H ESITRIES FHAHEE, £&M
I (MRM) 50 WSS LR 3 800 V, B 11k
W E IR 350 °C, BHASUAUE 9.8 L/min, A BIAAR
1.4 L/mine J2008E & 1% (m/z): 292.1/70.1
e 292.1/125.1, EERE TR (m/z): 292.1/70.1, 7l
FEREE 4> N 40 eV Fl 38 eV
1.5 FRERRIVE S R E RN ERZ S
TERIFREL 0.025 g (FEHAI A 0.000 1 g) Ji MR
fEdh, O E R Z 25 mL, BLAK 1 000 mg/L
(I e bR A 25V, T 4 °C NEEGIRAE. )R
¥ R A S R R S, B 1.
0.5. 0.1. 0.05. 0.01 1 0.005 mg/L K] ZFFE 5
JRFRUEVE I, 1% 1.4 TTIANE . DLEERE I sk
FE AR, DLSE BB R I R B 1 e i 0 T

2 GRESH

2.1 FRAERNEERN AR BUE

HbRiEE AT A R KM . £E 0.005~1 mg/L
O P, O TE AN [R] B S Y e 1 T R LR L
R R IR T 0.999. i H R (LOD) 4 0.01 ng.

#1 TRER+ HPLC-MS/MS I EHBIM 5 B
ZMHRE EXRY

Table 1 Linear regression equations and correlation

coefficients of uniconazole by HPLC-MS/MS determination in

different samples

e [EVEpy FHR R
Sample Regression equations r
WAL T Gossypium spp. leaves  y =24 008 705x — 218 834 1
KiAF Gossypium spp. seeds y=19496 089x —203 713 0.999 1
3 Soil y=27752520x+448 013  0.999 1

22 FHAEREREIEEE

Sy MAERBACH . AR AN LR ) B R R
IS TINAS [FIA BE I R AR VRV VR, $55), TE 2 h
JE 1% 1.3 W VERAT AR, AR ATV N [
PR WK 2. fEE /K 0.010, 0.10, 1.0 Al
40 mg/kg T, MBELERR AL A 13 m i
N 74%~90%, FHXTFRAERZ (RSD) A 1.2%~10%
(n=15); {EAIAKT 0.010. 0.10 F1 1.0 mg/kg
N R AE AR o 2 RN 81%~101%,
RSD N 1.6%~5.0% (n = 5); {E&MAKF 0.010.
F+<2 HUMAERER A R R TIE AR EER

HyttrERE

Table 2 Recoveries and relative standard deviations (RSD) of

uniconazole in Gossypium spp. leaves, Gossypium spp.
seeds and soil

B TRINKF PR AR b 22
Sample Spiked level/(mg/kg) Average recovery/% RSD/%

G 0.010 90 10
fﬁ?ﬁ’;gg 0.10 82 12
1.0 74 6.3
40 87 8.2
Liitkas 0.010 81 3.7
Sg;vyszéle'g: 0.10 101 1.6
1.0 98 5.0
4 0.010 84 5.4
Soil 0.10 85 8.0
1.0 87 6.2
10 85 4.5
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0.10. 1.0 il 10 mg/kg ~, JRMesE L IE ¥
[ N 84%~87%, RSD A 4.5%~8.0% (n=5).
T3 VE RAERS AR B8 FE B 7 6 AR 2R BR A AT SR,
FH B AR VR I 7K S 45 B0 2 TE AR AR I Fr o A
FFR B3R S i JE PR (LOQ) 924 0.01 mg/kg -
SRR B 1 R .
2.3 HEEIZSIAIE
SERRM (R 3 MK 4): TR AT 2014—
2015 AE AR [ H RS, 0 P EE R AR I AN
b3 b AR B B S 24 5 TR BRI TR AR EOC R

HOH MRS & — RSN 17T
24 HAKBRW

AT BEEIR (R 5) R IR
R AR B 1Y < 0.01 mg/kg: 7EHIEHIRA
BB EAE <0.01~0.022 mg/kg 2 [f] .
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A. Standard of unconazole (0.01 mg/L); B. Blank of Gossypium spp. leaves; C. Gossypium spp. leaves fortified with 0.01 mg/kg uniconzaole; D. Blank of soil;

E. Soil fortified with 0.01 mg/kg uniconazole; F. Blank of Gossypium spp. seeds; G. Gossypium spp. seeds fortified with 0.01 mg/kg uniconazole
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Fig. 1

Chromatogram of uniconazole standard and different samples
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Table 3 Dissipation dynamics of uniconazole in Gossypium spp. leaves
2014 2015
TR VLIR ] VLI
KR ] Henan Jiangsu Henan Jiangsu
Sampling time/d
Residues/ Dissipation Residues/ Dissipation Residues/ Dissipation Residues/ Dissipation
(mg/kg) rate/% (mg/kg) rate/% (mg/kg) rate/% (mg/kg) rate/%
0 11 / 37 / 0.73 / 25 /
1 5.5 50.0 4.6 87.6 0.26 64.4 7.8 68.8
2 3.0 72.7 3.3 91.1 0.12 83.6 1.6 93.6
3 1.4 87.3 1.9 94.9 0.16 78.1 2.8 88.8
5 1.1 90.0 1.5 95.9 0.16 78.1 1.2 95.2
7 0.67 93.9 0.64 938.3 0.056 92.3 1.6 93.6
10 0.62 94.4 0.73 98.0 0.036 95.1 0.77 96.9
14 0.080 99.3 0.53 98.6 <0.01 / 0.52 97.9
21 0.33 97.0 0.13 99.6 0.013 98.2 0.30 93.8
28 0.12 98.9 0.18 99.5 <0.01 / 0.18 99.3
Di .mﬁﬁﬁﬁi . ¢, =3.302 6¢ ¥ ¢, =4.966 5¢" ¢, =0.291 7gen ¢, =5.009 5¢ 7
1ssipation equation
R 0.706 4 0.7277 0.8358 0.750 2
tld 49 4.6 42 5.0
T4 HHE T IERREESS
Table 4 Dissipation dynamics of uniconazole in soil
2014 2015
R bW R bW
KAE 7] Henan Jiangsu Henan Jiangsu
Sampling time/d - - - -
HR TH R gtk T R B TH R gt TR
Residues/ Dissipation Residues/ Dissipation Residues/ Dissipation Residues/ Dissipation
(mg/kg) rate/% (mg/kg) rate/% (mg/kg) rate/% (mg/kg) rate/%
0 59 / 0.077 / 1.7 / 8.0 /
1 2.2 62.7 0.024 68.8 1.2 294 4.1 48.7
3 2.8 52.5 0.019 75.3 0.69 59.4 6.5 18.7
5 2.4 59.3 0.023 70.1 0.37 78.2 3.0 62.5
7 1.7 71.2 0.026 66.2 0.58 65.9 4.8 40.0
14 1.5 74.6 0.025 67.5 0.45 73.5 2.4 70.0
21 1.5 74.6 0.014 81.8 0.27 84.1 3.2 60.0
28 1.1 81.4 0.014 81.8 0.28 83.5 1.1 86.2
35 0.73 87.6 <0.01 / 0.32 81.2 2.1 73.7
45 0.40 932 <0.01 / 0.12 92.9 0.69 91.4
O,
Dissi /ﬁﬁgﬁﬁi . c,= 3.206 9¢ 0439 ¢, = 0.033 7¢ 00352 ¢, = 0.898¢ 00425 ¢, = 5.665 5¢ 002
issipation equation
R’ 0.862 9 0.448 6 0.751 3 0.784 7
t/d 15.8 19.7 16.3 16.2

N7 WA S HPLC-MS/MS # il AMridE e . i
RS HUBR (LOD) A 0.01 ng, FERRAEM . #3
FEAN g ) E B IR (LOQ) ¥4 0.01 mg/kg: F
BN B iR A 74%~101% 2 d], RSD f£
1.2%~10% (n=75) Z.[8]. % J5iEATAbFEf ., REL

FEE TR RIS 25 B 3 7 A AR 2R BR e AT LK
2014—2015 P4 7 A1V 55 4 H B V8 AR s 4
SGEIRLR DL, M SO R AR I R g ol
W15 H 4.2~5.0 d. 15.8~19.7 do FHIZKZ1E
R b PO AE IR B R, X AT RS AR AR
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Table 5 The terminal residues of uniconazole in Gossypium spp. seeds and soil

B AR
Residues/(mg/kg)
Fy T2 IS LR (ARG HEZH IR ) TH
Year Application time Dose, a.i./(mg/kg) Times Henan Jiangsu
Liitkas +4E Liitkas T4
Gossypium spp. seeds Soil Gossypium spp. seeds Soil
2014 HIHESW 15 1 <0.01 0.017 <0.01 <0.01
Early flowering stage
ARy 60 1
After topping
HIAE 225 1 <0.01 0.022 <0.01 <0.01
Early flowering stage
AR 90 1
After topping
2015 HIFEY 15 1 <0.01 <0.01 <0.01 <0.01
Early flowering stage
EARUIE 60 1
After topping
YL 225 1 <0.01 <0.01 <0.01 <0.01
Early flowering stage
ALV 90 1
After topping

KRR MRAE A <. daikiE, B 7 OLR.
B pH EAK S FLAIL 22 R AN, HEYE
0 TR IR 7 A2 AR 24 AL PR R 9 A B e ) i
Rl —040 i T AR B & A it iy s i & vk
ZiME R, wdE, AR REMMES, E
Y—EAALEK, BN R EAES N, W
I, BB EAE R AR R IR T A Bl S
B b, A T b A A6 P P AR 3 v g R ) SR
RUTAR B ARAE — € 22 57, 1X W] A SRt 24 I A kK
INANFE L T SR AN [F) BCRAE JT RS R 3 K

TR A O L B A B R R Y, X 2014 ARV R
TG pe 3 R I 1)) 5 (1) 5 B BN 0.017 mg/kg
H1°0.022 mg/kg, TR AF A ROME Y B 4 B B R Y
<0.01 mg/kg. JRKTIREE: 1) BIRIZAR A TE 1
HH IR B R AR O NS, e 2 Bk B A P it A 2 =
AR S HEBAC, 3% M- =8 RN 2T
AR, RO R AN 2.997%, it
A5 M P B 24 B B B IR 2) 1R TR
THERR B SE A T BR324 I R
MR FRR OB 2, A TR bR B E R AR R AT 1
R AR 254 T BIRRF RV, WO R o e ()
AR R K.

3% M RO 25 2 N IR R T DA A T
HIHER m A B 1.5 RS AEWIAE AT T &5 Tt 24 1
U TWORBIRAE,  HFF b 25 1) e 24 7k P
(3 <0.01 mg/kg) T HAMEWAEHE. HO
v VEAL BE. R FIEZRLAE W) MRL A

(0.05~0.5 mg/kg)“e LTINS, 3% JRm: 255
FAEREER, HTRWRAEERK, 1=, HZ
BV NAE B85 7.5~15 mg/kg, H TG NE
ROy 43~60 mg/kg, EEMZG 2 K, THIAEBOR
W w A,
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