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Simultaneous determination of diafenthiuron and its degradation

products in teas by dispersive solid-phase extraction and high
performance liquid chromatography-tandem mass
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WE . Z£3 5% BMER(QUEChERS) — & & &M & it— % acetic acid. The mass analyzer was performed using positive scan

B 73 (HPLC-MS/MS) i ] BF ] & 2 vt b T Bk B 3 5 % mode with MRM monitor using external standard method. The
FHAG Tk, BB P TRBEALEMEY R LR results showed that the limits of quantitatiom ( LOQ, S /N=10) of
BL,RBGR 2 ,\%& E 48 2% Bk (QUEChERS) #16 J& . % F diafenthiuron, diafenthiuron-methanimidamide and diafenthiuron-
Coo &8 45 2 L 0.1% 2. B KT s Ao T B b R 2h AR A urea were 0.01 mg/kg, 0.005 mg/kg, 0.003 mg/kg, respectively.
H ’ n i
The average recoveries of the three compounds spiked at three level
iﬁt}]ii”ﬁ:%‘*ﬁ? FREBTFTHEXTRARE S LR

(MRM)AE R #ea)  shdrik 2, SR AW, TR ZZMR
#0.01 mg/kg, T B W — T BEA 49 £ L% 0.005 mg/kg. T
Bk Uk — k09 2 BT 0.003 mg/kg, £ 3ANREKFFTEY
w & Ay 62.206~99.6 % 5 48 2 AR R £ (RSDY) % 1,305~
9.4% ., #ZF Em Rt Eet T@iﬂ’d’&&il&ﬁ"f—f;#hi&'ﬁi
MR, FERE R EHE RBEZ RS T
A7 AL 2 AR P T B R 49 4 AR Wﬂﬁﬁﬁ%?T%%&%
Bl m e 2 snl. b LR E s,

KR TENR AR R et B AR E - KR
# (HPLC-MS/MS) ; QUuEChERS

Abstract: A simple and efficient method based on QUEChERS and
high performance liquid chromatography-tandem mass spectrometry
( HPLC-MS/MS ) was developed for the determination of
diafenthiuron and itss degradation products in tea. The sample was
extracted with acetonitrile and cleaned up with QUEChERS. In the
chromatographic analysis, three target compounds were separated on
a Cig column (150 mm X 4.6 mm, 3.5 pm) with the gradient elution

using the mobile phases of acetonitrile and water containing 0.1%
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concentration were in the range of 62.2% ~99.6% , with the relative
standard deviations( RSDs) of 1.3% ~9.4%. This method is simple.,
fast, credible and high sensitivity can be applied to simultaneous i-
dentification and quantitation of diafenthiuron and its degradation
products in teas, and the same time this method can effectively re-
ducing the degaragation of diafenthiuron in the pretreatment process.
This method meet the requirements for determination of
diafenthiuron and its degradation products in tea.

Keywords: Diafenthiuron and its degradation products; tea; high per-
formance liquid chromatography-tandem mass spectrometry (HPLC-

MS/MS) ; QuEChERS
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B EA B R, HE T EIRA ) 2 0K 2 xR
B K B Wi BT U U SRR . it — 2 R 3k [ SR
R 2 1A% g2k it b TR Ak B R AR E . BRH R E
FERR A AN AR A L B T 2002 AEARAR T8 2076/2002 5k
BB EE L A T RENR . AR R OROR S KR
FE A b T R S 2 Tl R S 7 0 e R Bk B BR A S
20 mg/kg, E GB 2763 2016¢ & §h %4 E R ARuE & 5
A2 5 JOBR B IR DR 1T I IR AE 245 e e e K R B R
W 5 mg/kg., SECHARER H BB E B9 A4S 0 T R
14 5% B R e A ) I oA v W O 9 T T AU I i 7 0 AL T
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W 5% B8 R vk LA R
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Jo o T IR B BB AT I U 1 B D BOCIRRGE T A T
Tk JUR 5% B 1 4G 000, 4 B EE 2 TR B QUEChERS-15 5408 A
BT BT I Uk 0 S 0 b T DR B BR L, PR A
0.01 mg/kg, IR Hy 70.4 % ~110.1% 0 H AL T fik iR J&
ZIRFR TR A 0T 5 B R A AE ST M Bk o T ek IO 2 5k
FE RN (3 VROM 53— SRR B 5 kL R R T T R IR AE 541
o A KT TR — R R LT T DR — DR 1 S5 A I O v
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1.1 548
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TR AR AH 54 : SHIMADZU LC-20A B, H A A W) 5

M4l K &% MILLI-Q Gradient %I, 25 [ % ¥ {#/\ &) 5

PR 5 d  SK-1 B N AL 85 A IR R 5

1) 2R A DFEE AL : GM200 %L, {8 [# Retsch 23 7] ;

FEE O 1-15P B, f8 [E Sigma 2 A 5

TR R A E S 4l > 99.9% , % [# Dr. Ehrenstorfer
GmbH A #];

TR IR — R T SR — T I b o L S > 99.0%, H
AT al 2y Tk B &kl

B OGO a3 4l 7 [E Merck A ]

At 32700 249 K 4 #7445

IR K B 4K, 26 E Millipore 8 45 7K AL 4 5

N-P 3 2 Z e (PSA) W B 57 (40~60 mm) | 7 85 b ¢ 24
(GCB) W B 1 (120~400 H) : B 2GR 2 A R A A 5
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M 1.0 mg/mL [ AR HE 4% o W JF 5% 58 EAR G R &R
—20 °C #EETORAE LA IR T BENR 2 o 45 Am v I 4 v W)
25 [ B T8 R R R bR e ARV L LI
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1.3.1 $REC FREUMBRJS M5 iHRE S 1 g ORI 2 0.001 @)
F 50 mL BB B O R GRIEAEED A 0.2 g /KGR
B.0.2 g FALBIA 10 mL B IRTEIR AT 3 min, 2 3% 2 I
10 min, F 6 000 r/min .0 3 min, I4E FIE K. fFFEL .
1.3.2 #fb B EWEW 1.0 mL F 1.5 mL .08, mA
0.15 g FTL/KBiEREE .0.05 g GCB W fff 77l F1 0.05 g PSA Wy [t
# i 4R% 1 min, 10 000 r/min g.0> 3 min, HUFILIK S
0.22 o A HLCFL IR B U8 T 47 0 A /N F7 DU 2
1.4 @ifss

{63 #: . Agilent ZORBAX Extend-Cis #: (150 mm X
4.6 mm,3.5 pm);FEIH A R 0. 1% L BR/K BT W Eh A B
KNG B E VR AR F:0~4 min,20% B~70% B, 4~
8 min,70% B~95% B,8~12 min,95% B,12.0~12.1 min,
95% B~20% B,12.1~18.0 min,20% B;*EiE 40 C,
.10 mL.
1.5 JRig&HG

B U ESL AR B 5 49 5 AU . 68.9 kPa; 546
(GS1):275.8 kPa; i B I #A0 (GS2) : 344.8 kPa; filf 1 <,
(CAD):48.3 kPa; HEB{F H & (IS):5 000 V; & F i iR B
(TEM) :450 °C ;& £ 8 1 2 i 8 F X 5% i & (DP) Al
Filf 4 e B (CE) , AR L 3% 1,
2 #RSHE
2.1 BEMRESEENRLL

M T HEE—K.CE—K(EF 01N LB YK Z
E—5 mmol/L Z TR 3 Fi i 2l A A Z % 43 88 ROR S R
SR, A5REM, LR KB G5 mmol/L 4R
VB i 3 AH I T R g B AR TEL w0 AR m . R 2
JE—0.12% ZERIER I S AH LA B B ve i =X, 3 A ik & 4
PIA] ARAS BT 1 43 B L 0T AR B LW A = L 4% T T L ik
B g s 2 WA 25 o TE 68335 25 0T o s 05 B ) L 4K
W T kR — WY R R TR — R RD TR

83



E3MEESH

A B S5 « 43 T A 2E U4 A HPLC-MS/MS [5] B i 58 4% o Tk JOR % LI A 7 4

®1 THEREEBFEOORESH

Tablel HPLC-MS/MS parameters for diafenthiuron and its degradation products
AW 4 B PRI E/min BT On/2) FPE TG/ FHRE/V ilf 48 L &/ eV
297.4 29
T DR — HE I e 6.90 353.3 94
280.3 35
271.2 29
T B R — 11.91 369.3 86
229.2* 35
329.3" 26
T 12.30 385.3 100
236.2 52

Tt PERRE R TR

T EE MR KL R M (e EST 5 EST g 180T B A
B R A W3 A BRI A 5 7E IE BT R IM A+
HI" 87 g B ESTT B E . 3 0% 8w . [6] i %o 5
TR A TR BE 55 AR BN AR AE S O AT LA L A
& W0 10 J5 3 g £ 5 2k B A £
2.2 HERRBRBASALEERK

BT N TR R LR LR 8T e S DL
FUXT BB PR BRI . SRR A T A
R A6 AE N SRR BRGS0 PR U i 1 R AL A
AT AR e ) B [ i T L AR IO R 2k 2 B IR AR L (8
RGP B R TG S HE— B et g
FEAE T MK A8 L 5 AN I 7K 38 30 % 2 e op T IR R R B
i e AR IR R . B SRR WY K IR S T AR T AR A
st TR TR R B KL e i R M AR RO, — T TR A
B R ST IO S oK B0 358 b B Wit T 1 O T T R T K I
(200 ng/mL) P& CE 24 h S AREAERELL. WA 1A L.
TR IR A 7K P00 S it BE PR L 0.5 b R 6406 4[]
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IR~ P TG g 1) A 38 I (R RS BT 38 00, 24 b Jim ik BE R 26 £
T T E AR — MR AT 0.5 h ¥ 3 hn SRR A 2.5 4% . Z G Bl
FRF [F0) PR SIE VR B B AR A X R BT BEIR AE WL o't KK BR T
Hh T W i AELBR T AR ™ A T T IR — PR BRI AN T R — AR A
(Pl 2) 23 T RE A7 A AL B 1 B A R A0 o ok — 2B B 9T
75— 05 T KR 5 SRR G R W BN, — S A R R
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22 By 26 ) S o 5 5 B0 7™ L — B SR T T AR A IURE B
515 O Al . PR A W 4 L SV S G AR AN LT b B
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(diafenthiuron)
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RO P Ry . TOK G R BE 25 R R O B K 43 o 4R (R
Wit 07 AT B DR E L HIT A B AT A .l T T mEAR WOt
7 oy Wik i+ TR G A 0 i R v B O R O R T Y KL 0
[ EREREE R OE
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WA T A7 AR L 5 4 o 2 08 S A o 5 0 0 Y
TACAE T TR 1 23 A 245 2R B0 1 . AT 52 2300 A 2 0
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Figure 1

The changes of diafenthiuron in aqueous solution

at the concentration of 200 ng/mlL
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Figure 2 The proposed degradation pathways of diafenthiuron
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Figure 3 The standard curves of mixed standard prepared

with acetonitrile and sample ma trix,respectively
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MR AR 22 0L 2% 2. S5ARE B3 DB INAKT T 41k
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standards at 0.01 mg/kg for each compound

85



E3MEESH

A B S5 « 43 T A 2E U4 A HPLC-MS/MS [5] B i 58 4% o Tk JOR % LI A 7 4

K2 SHUGYNEAMER BXRE. EER. FTHORERFEEE

Table 2 Linear range, correlation coefficients () , limits of quantitation (LOQ), recoveries and precisions
(relative standard deviations,RSDs) of 3 degradation products (n=56)
. M/ Y FE R/ oK/ - 4 [l A RE/
b5 4 Bk TR ZREL r

(ng * mL~1) (mg + kg™ 1) (mg +» kg™ 1) /% %

0.01 62.2 9.4

T 1 R 1.0~500.0 0.995 0.010 0.05 70.5 3.6

1.00 85.4 6.0

0.005 71.9 8.1

T DR — H e 0.5~100.0 0.990 0.005 0.010 86.8 5.3

0.050 90.1 6.2

0.005 85.4 7.6

TEEIR— K 0.5~100.0 0.993 0.003 0.010 90.0 5.1

0.050 99.6 1.3

s (10): 975-980.
3 e
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W 7 ¥ 5 1 R R 20 BT B9 TR O RE XS 3 b Ak A i
AT A A, A5 BTk JIR B R B0 e M S T
Fe o TR TR A S PR AR B R AR B I A R . R
T T TR IR AE V9 T B e it 15 D0 10 A I Ak BEL 5 L AT 20RE
T T T R A A B R A A A [ R AR E H B B
SR T T IR AE 2% 1 o 4 A g L B 7 ik — 2B F 5

S & 0k

[1] WANG Lei, ZHAO Peng-yue. ZHANG Feng-zu, et al.
Diafenthiuron residue and decline in pakchoi and soil under field
application[ ] ]. Ecotoxicology and Environmental Safety, 2012
(79): 75-79.

[2 M. B 5 2R 3 A% He 2% i 55
2006(4) . 53-53.

[3] RUDER Franz J, KAYSER Hartmut. The carbodiimide product

TRENRLT]. PAEE 2 R,

of diafenthiuron reactscovalently with two mitochondrial proteins
the FO-proteolipid and porin, andinhibits mitochondrial ATPase
in vitro[ J . Pestic. Biochem. Physiol, 1992, 42(3); 248-261.
[4] KAYSER H. EILINGER P. Metabolism of diafenthiuron bymi-
crosomal oxidation: procide activation and inactiva-tion as mecha-

nisms contributing to selective[ J]. Pest Manag Sci, 2001, 57

[5] STANLEY Johnson, CHANDRASEKARAN Subramanian,
GNANADHAS Preetha, et al. Toxicity of diafenthiuron tohoney
beesin laboratory, semi-field and field conditions[]J]. Pest Manag
Sci., 2010 (66): 505-510.
[6] PETROSKE E, CASIDA ] E. Diafenthiuron action:
mide formation and ATPase inhibition [ J]. Pestic. Biochem.
Physiol., 1995, 53(1): 60-74.
(7] FEZE, IMERE. #AS, 55 875 50 B B 1 IR 3 MO TR B 4 -
S AR WROAR €235 3 I s K b TR DR SR LD . A Al A4, 2010,
29(11) . 1 198-1 202.
(8] RAL, A HIH, Bk, . T BEIRAE H WAL T 5k & 3 &
B[], R R, 2016, 44(14): 104-106.
L9 B&o6, FkJy, HEM, % QUEChERS- = RO A €4 % - Hh Ik
T I R R P T BE IR B R R B )] Bk e R
Kl 4k, 2015, 6(2): 436-441.
C10] XUHa M, £ R, FMBEEE, S, T BENR7E MR 2 1 3P iy 5%
B a0, AR 2222, 2013, 15(6) : 673-678.

[11] B A2, QuEChERS-# & RO AH 4 1% - £p 65T % 32 U s 4% o o
TEEBRMER R )], AR, 2016, 43(16): 177-178.

(12] EWefl . XUAAM . R, 5. QUEChERS-AH € 1% - 8 15 5 3% 12
e TEEIRLT ). GRS, 2017, 38(8) . 244-250.

(18] skt Baetd, XL, 45, 5 OB A 3% 5 15 55 2 )
SE A% R R T AR R RGP R AR B LT DL e T A
2011, 39(9): 1 329-1 335.

carbodii-

(E#F 69 )

[13] YUAN Ming, JIA Xue-jing, DING Chun-bang, et al. Effect of flu-
orescence light on phenolic compounds and antioxidant activities of
soybeans (Glycine max L. Merrill) during germination[]J]. Food Sci-
ence and Biotechnology, 2015, 24(5): 1 859-1 865.

C14] BAk e, AoBrok, S, S 287 & 28 b B b g D e 7 & i 28
FLIT. b T, 2007¢7) ; 123-125.

[15] R, BT, BAH R, % RE SR CGRO LB TS 370 T4
FrlIJ. b AR 2 4l 2008, 23(4): 174-178.

(161 LWk, BN, ARMEL, 5. GRMRIRAPIR T . AFH
B A R R R0 A R AR S RPN LT, A AR R, 1982(4) .

86

41-48.

[17] AL-SURMI N Y, EL-DENGAWY R, KHALIFA A H. Chemi-
cal and nutritional aspects of some safflower seed varieties[ J].
Journal of Food Processing and Technology, 2016, DOI. 10.
4172/2157-7110.1000585.

L18] i ph, AL A9 Al F K/ 5 4 i A S i 8 ik e[ .
o A A 4Rk, 2008, 19(1) . 191-197.

[19] F&, DM, BIRF. KGR 5 5208 3= 0 5 B> 5t i %
AWFFL[I]. KA, 2014, 33(3) . 374-378.

[20] FEEJL. XiB &, BATE, 5. 2 a0 Bl ho ok &L B 2F
A PR PEWRSELT ). AR AL R IR A4, 2011, 12(6) ¢ 986-991.



