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i 310008)
X 310008)
( 310008)
NaCl PSA GCB Waters Acquity UP-
LCBEHC;;, (100 mmx2.1 mmx1.7 pm) - o 2.0~4000 pg/L
(r >0.99) 0.5 ug/L;  2.0~2000 pg/L
- (r >0.99) 0.2 pg/L.  0.02.0.20  4.00 mg/kg
(56.3% 64.1%) 70.8% ~110.5%
0.8% ~14.4% 0.005 mg/kg-. - 0.002 mg/kg.
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N - . - ( I-Tert-butyl 3H 2 6-dii-
sopropyl-4-phenoxyphenyl) -urea) '? . }
2002 2076 /2002
4
N 20 mg/kg
- ( UPLC-MS/MS)
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MassLynx 4. 1 ( Waters ) ( Sigma ):0.22 um Filter Unit
( ) ( ) -
. ( Merk ) <NaCl. MgSO, ( );
( ) N- (PSA) . (SCX) .Cjg C N N ( NH,)
( ) ; STH2 (GCB 100 ~150 (0.15 ~0.76 mm )
) o - (99.0% WAKO ) o
10 mmol /L 0.78 ¢ 1000 mL o
2.2 -
Acquity UPLC BEH C (100 mm x2.1 mm 1.7 pm) ; 40 C; 25 ul; :
8 C; 10 mmol (A) (B) :0~6.0 min 30% ~
1.0% A;6.0—-8.0 min 1.0% ~0.0% A;8.0~9.8 min 0.0% A;9.8 ~10.2 min 0.0% ~30% A 1.8
min.
ESI*; ( MRM) ; : 2.0 kV; . 120
C; 0 300 C; : N, 50 L/h; : N, 500 L/h; . Ar 0.15
mL/min; © 650 V; 0 0.400 s, 1,
1 ESI"-MS/MS
Table 1 ESI"-MS/MS conditions for residue determination of diafenthiuron and its metobiltes
Compound Molecular Retention Scan figment Parent ion Daughter ions  Cone voltage  Collision energy
formula time ( min) ( min) (m/2) (m/z %) (V) (eV)
Diafcnl;liuron— Cy3Hi, N, O 3.44 2.40 ~4.00 353.30 29720 (100) ° 2 20
methanimidamide 280.20 (20) 28 25
Diafenthiuronurea 2 H2N202 >.20 4.10-6.30 369.30 22297.11.01(5 t(;?) * i: ii
Diafenthinron Cy3 Hyy N, 08 5.67 4.15~6.50  385.30 32297'82% tgi))* i: ;i
* ( Quantitative daughter ions) o
2.3
( N N ) 500 ¢ o
2.00 g 50 mL 10 mL 1 min o NaCl
0.5¢ 8000 r/min 4 min 6 mL PSA GCB MgSO,
10 mL 1 min 8000 r/min 4 min 0.22 p
m UPLC-MS/MS o
2.4
0.0100 g - 50 mL ;
200 mg/L o -20 C o
4000 1000 400 100 40 10 2.0 pg/L ;
- 2000 500 200 50 20 5.0 2.0 pug/L ;
( N N ) N
- / o
2.5
( N N ) 2.00 ¢
20 2 0.2 ug/L ( -) 0.40 0.20 0.20 mL 4.00 0.20
0.02 mg/kg 2.3
5 ( -) 2.3

( ) .
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3
3.1
ESI*  ESI” - ESI*
ESI™ ESI* ESI” o
M+H * ( B) (C D)
1. 2 M+H *
m/z 385.3 m/z 385.3 m/z 329.2 312.2 287.1
278.2 270.1 253.1  236.1 H,C =C(CH,),.H,C =CHCH,.NH, H,S o
- M+H "m/z369.30 m/z 313.2
271.1 229.1  212.1 H,C =C(CH,), H,C=CHCH,; H,C=CHCH, NH,. -
M+H " m/z353.3 m/z 297.2 280.2
253.2 H,C=CHCH,; NH,; HCN,
12 A -
C -
A D - o D B 2
A D
A, A D o 1
- MS/MS D
m/z 353.3 o N
N ( 1o
3.2
10 Cos
° Cig - -
10 mmol /L
o 2.2
0 ~6 min
3 (A1) - (A2) . ( BI)
- (B2) . (B3) . (Cn - (C2) -
(C3) o
3.3
N ; NaCl
( GPC)

o N

. QuEChERS

7
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Fig. 1 Structures and MS/MS spectrum of diafenthiuron-earbodiimide ( A)  diafenthiuron ( B) and its metabo—
lites diafenthiuron-urea ( C) diafenthiuron-methanimidamide ( D)
: 32037 i 27821
100 20eV 100 eV
L 278.48
= 80 320.64 S 80
g ]
5 60 5 60
2 -
2 404 2 40
i fid
#0201 27038 556,08 38537 204
25357 l ¢ 31216
P I N W I N S o
200 220 240 260 280 300 320 340 360 380 400 100
m/z
2 M+H "m/z385.3
Fig.2 MS/MS spectrtum of M +H “m/z385.3 from diafenthiuron in different collision energy
PSA.C,; GCB PSA N Cis
GCB o
1 mL 1 mL 200 pg/L
0.10 ¢ (GCB NH, PSA C,N SCX) 4,
GCB 25.10%; C;s-N  SCX 6.73% 6.75% NH,
PSA 2.27% 5.08%;, GCB 63. 16%
CisN NH, 91.79%  93.49% SCX  PSA 97.78%  96. 18% ; GCB
CiN GCB o
N GCB  PSA
MgSO4 o
6 mL » 0.30 g PSA +0.20 g MgSO, +0.050 g GCB;
© 0.30 g PSA +0.10 g MgSO, +0.050 g GCB; : 0.10 g PSA +0.10 g MgSO, +0.010 ¢ GCB
o 2g 10 mL o
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Fig. 3 MS/MS total ions chromatogram of diafenthiuron ( A1) and diafenthiuron-urea ( A2) in matrix

standard solution of green tea; diafenthiuron ( B1) and diafenthiuron-urea ( B2) in soil blank solution;

diafenthiuron ( C1)

sample
3.4 N N
2.0 ~4000 p
g/L - 2.0 ~2000 pg/L
X
Y
2 0.99. S/
N=3 0.5 0.2 pg/Le
0.020 0.200 4.00 mg/kg
- 3
(56.3% 64.1%) 70. 8% ~
110.5% 0.8% ~14.4%
o 0.200 mg/kg
75.5% 35.8% 15.7%;

diafenthiuron-urea ( C2) and diafenthiuron-methanimidamide ( C3) in real green tea
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NH, CieN SCN

4 0.10¢g .

Fig. 4 Recoveries of diafenthiuron after adsorbed by different
kinds of adsorbents of 0. 10 g in acetonitrile and hexane
1. ( Acetonitrile) ; 2. ( Hexane) o

0.005  0.002 mg/kg.

11 o
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3.5
18% . ( 15%) ( 10 g/ 1 =667
m’) 1.5 60 L 7d 1~2 2009 10
2010 6 o 1 357 14d o
0.050 mg/kg - 2.9 ~0.037 mg/kg o 2 3

57 14d
0500 mg/kg - 9.5 ~0.17 mg/kg -

0.005 mg/kg.

( RAQCG) "
2 UPLC-MS/MS N N

Table 2 Linear regression equations correlation coefficients( r*) and limit of detection( LOD) of diafenthiuron and diafenthiu—
ron-urea by UPLC-MS/MS determination in different matrix

Compound Matrix Conc?trfgli;)il) range Regression equations (%) ( ;Ego/[i)
Acetonitrile Y =546.83X +29506 0.9980 0.5
Fresh tea Y =419.39X +4720.8 0.9999 0.5
iafenthi 0.002 ~4.0
Diafenthiuron Green tea Y =507. 09X +22523 0.9982 0.5
Soil Y =439.03X + 16121 0.9986 0.5
o Y =613.58X +53374 0.9494 0.2
Acetonitrile N
Y= -0.3483X" +1315.4X - 11436 0.9949 0.2
Fresh Y =587.75X + ;0447 0.9989 0.2
resh tec —
_ esh tea Y= -0.0447X" +677.88X +2123. 0.9998 0.2
Diafenthiuron— 0.002 ~2.0 4
urea Y =610.02X +51951 0.9487 0.2
Green tea
Y= -0.3494X? +1314X - 13059 0.9951 0.2
Seil Y=522.46X+%1830 0.9970 0.2
201 ?/: -0.0725X" +668.59X - 1664. 0.9998 0.2
3 N

Table 3 Average recoveries relative standard deviation( RSD) and limit of quantification( LOQ) of diafenthiuron and diafenthi—
uron-urea by UPLC-MS/MS determination in different sample matrix

Recovery (% n=5) RSD (% n=5)

Compound Matrix 0.02 0.20 4.00 0.02 0.20 4.00 LOQ
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (' mg/kg)

Fresh tea 92.3 75.5 76.9 7.7 6.4 5.5 0.005

Green tea 56.3 64.1 74.0 8.4 8.0 1.0 0.005

Diafenthiuron Black tea 104.0 94.6 93.4 4.5 4.8 3.0 0.005
Soil 70.8 76.9 80.7 14.4 3.2 12.6 0.005

Fresh tea 105.2 100.7 86.6 4.6 1.6 5.1 0.002

_ Green tea 90.2 96.7 95.6 6.0 3.8 1.3 0.002
Diafenthiuron-urea Black tea 99.9 101.0 93.0 3.7 0.8 2.1 0.002
Soil 107.7 110.5 100. 1 5.2 5.1 4.2 0.002
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Determination of Diafenthiuron and Its Metabolites in Tea and Soil
by Ultra Performance Liquid Chromatography-Electrospray
Ionization Tandem Mass Spectrometry

ZHANG XinZhong' > LUO FengJian' LIU Guang-Ming' LOU Zheng-Yun' CHEN Zong-Mao" '
'( Research Center of Quality Safety for Agricultural Products Tea Research Institute
Chinese Academy of Agricultural Sciences Hangzhou 310008)
*( Key Laboratory of Processing and Quality Control of Tea & Beverage Plants Products
Ministry of Agriculture Hangzhou 310008)
*( Key Laboratory of Tea Processing Engineering of Zhejiang Province Hangzhou 310008)

Abstract A rapid and convenient UPLC-MS/MS method for analysis of diafenthiuron and its metabolites in
tea and soil has been developed and validated. The sample was extracted with acetonitrile added ammonium
acetate and sodium chlorid after centrifugation the upper solvent was cleaned-up by N-propylethyl-diamine
( PSA) and graphitizing of carbon black ( GCB) then determined by UPLC-MS/MS coupled with Waters Ac—
quity UPLC BEH C 4 column ( 100 mm x2.1 mm x 1.7 pm) . Sample matrix-matched calibration was used to
determine the residue contents by external standard. Over the concentration in the range of 2.0 —4000 pg/L
(2.0 -2000 ug/L) for diafenthiuron ( diafenthiuron-urea) in different matrix the correlation coefficients ( r)
of the calibration curves were above 0.99 and the limits of detection ( LODs) were 0.5 pug/L (0.2 pg/L)
for each other. The recoveries of diafenthiuron and diafenthiuron-urea in fresh tea leaves green tea black tea
and soil at three spiked concentration levels of 0. 020 0.200 and 4. 00 mg/kg ranged from 70. 8% to 110.
5% with relative standard deviations ( RSDs) between 0.8% and 14.4% (n =5) except for the recoveries
of diafenthiuron in green tea at the lower level(56.3% 64.1%) . The limits of quantitation ( LOQs) of
diafenthiuron and diafenthiuron-urea were 0. 005 mg/kg and 0. 002 mg/kg respectively. For validated this
method has been applied to the determination of diafenthiuron and its metabolites in field treatment experimen—
tal samples with a good result.
Keywords Ultra performance liquid chromatography-electrospray ionization tandem mass spectrometry; Tea;
Diafenthiuron and its metabolites
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