105 5521 ) (eI e o bl v R 4 Vol. 10 No. 21
2019 411 H Journal of Food Safety and Quality Nov. , 2019

QuEChERS-

MeOAT, 2R, 3kE, RAM, AFF, BARR, RO FRA
At T R A B Y AR IR B IS BT, dEat 100097)

¥ E: BMY @7 QuEChERS-# SRR AH 3 #2 15 fT i (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)il & FF 3 M- FIIT S AR i g sk B 40 i, FROIFST FH AL RIS 45 14 T WE H R f 5T
ST FIGT R AR R MRS, A% A ZEIREHE, QuEChERS(Quick, Easy, Cheap, Effective,
Rugged, Safty) /7 4k )5, A UPLC-MS/MS W5E, AMRikE . 455 MEHREEAE 0.002~1.0 mg/L ML A
LEMESE R R, HHOEREr=0.9999, J5 K H FR(limit of detection, LOD, S/N=3)4 0.001 mg/kg, & PR (limit of
quantitation, LOQ)Jy 0.005 mg/kg, 7E 0.005. 0.1. 1.0 mg/kg FITMIZKET, WEHBRLEST S M- A g [ i %y
81%~111%, HIXIHRIEN 25 2%~10%; WE HRLEST SR o (14 [BDBCE Sy 70%~104%, AR BR HE(R 25 4 2%~10%
I FEEE s AR ST S ST SEHE 1 5% B8 870 31 4<0.005~1.56 mg/kg 1 0.005~0.16 mg/kg, /INTHf EIRLE ek
4% BA B 5 (maximum residue limit, MRL)5 mg/kg(JF =2 0.3 mg/kg(FF ML) o FEIT 2 A0 FME dus, A5 35050
30 g ad/hm?®, jizh 2 I, RS ORI RIT SR Pk AR K . B X IRTRTA . MER
SRR, 3E TSR R SR g R 1 5 BT

SRR WE AU JTSE E R AORORE (R BRI AR

Determination of thiamethoxam in mustard leaf and mustard root by
QuEChERS-ultra performance liquid chromatography tandem mass
spectrometry and research its degradation dynamics

CHEN Li’, WANG Dong, LIU Bing-Jie, JIA Chun-Hong, YU Ping-Zhong,
ZHAO Er-Cheng, HE Min, JING Jun-Jie

(Institute of Plant Protection and Environmental Protection, Beijing Academy of Agricultural and Forestry Sciences,
Beijing 100097, China)

ABSTRACT: Objective To establish a method for determination of hiamethoxam residues in mustard by
QuEChERS-ultra performance liquid chromatography-tandem mass spectrometry (UPLC/MS/MS), and conducte the
residues and decline dynamics of thiamethoxam in mustard field by field experiments. Methods The mustard leaf

and mustard root samples were extracted with acetonitrile and purified by QUEChERS (quick, easy, cheap, effective,
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rugged, safety), detected by UPLC/MS/MS, and quantified by external standard method. Results When the
concentration was in the range of 0.002 to 1.0 mg/L, the linear relationship of thiamethoxam was good, the linear
correlation coefficient was 0.9999, the limit of detection (LOD, S/N=3) was 0.001 mg/kg, the limits of quantitation
(LOQs) in those samples were 0.005 mg/kg. The recoveries of thiamethoxam in mustard leaf and mustard root
samples at three spiked levels of 0.005, 0.1 and 1.0 mg/kg were ranged from 81% to 111%, 70% to 104%, and the
relative standard deviation were 2%—10%. The residues of thiamethoxam in mustard leaf and mustard root were
<0.005-1.56 mg/kg and 0.005-0.16 mg/kg, respectively, which was less than the maximum residue limit (MRL) of
5 mg/kg (mustard leaf) and 0.3 mg/kg (mustard root) stipulated in China. When thiamethoxam was used in the
mustard field at the dose of 30 g a.i./ hm? for 2 times, it would not cause the risk of excessive residue in mustard leaf
and mustard root. Conclusions This method is simple, accurate and practical, which is suitable for quantitative
analysis of thiamethoxam in mustard leaf and mustard root.

KEY WORDS: thiamethoxam; mustard; ultra performance liquid chromatography-tandem mass spectrometry; residue

1 531 &

YK (Brassica juncea L.)FJF7- IR E M7 bFt 2552
JBEEG S, FEMAREERCEREIT) . LRI, T3
(GPEETT) . RERFEMRIT) . ZERCNTIT) . JLRARTFIT).
B (B TIT) . BLDITRGERRTT) . BRSE(TEWITT)EE, T8
EREFMRE L, BRI RSP, TR T
MLZEL M 4K 16 MBI RARZ AR TR,
S E A A AR, (ALITER . AR L ARAR . BRI 1S A
Ao AES . Hil, SEFFFERFE AL S
10000 LA F, FEBR S MR H 8 A5 A+
FEAHA . HRT, TS A R EUR e R | g
WKL FIBR IR -

1€ 1 % (thiamethoxam) 22 2 FHT HBHZE S 2% HL 77,
1991 FHHIFRA T K& o WIEEBEEIS R R P& R 5
KRR ., Ik R B R T8 7 1k, 22 1 BELOBT B2 SR b X b 28 R B Y 1
WAL, WEAE R BB AT, AMUEA R, B
. OAMIEN:, mHEAESAEN . Bm g et
T 0 HUE R R BB RO R SR, R E R
(22 VR IR 2232 fili L g e e ol 7L s 2 AR,
{EF 28 e T M A i B, A O s 2 W I S0 0 vk iR
BE A% 10 1] 20 e G P M DG SE TH i #6810 Wang 25D 5E T
WE d IR B FE 28 d X IR BRI (Eremias argus) W 532K 6L
BIRZNE, 2 PR IR v] BB 5 BUMEME M IS M R B =, A
B, AEMEE G, MEREROIN T IS hsd17p FEEMFR
ik, FEON K SR KT, AR R 2 Rk
PR UL, 0 P IR 114 i B XU AR S 2 2 s T AT
IR

W S R (1 RGN 0 T A SO TR O R
FREETT WO R O s B kU O 1
TR 2 A4 25 (0 5% 7 A7 o Ay — s F g U0 (B H Ei
K LT 3 o g o R A I vk AR B Sh A M AGE . B UL,

A5 57 T QUEChERS(Quick, Easy, Cheap, Effective,
Rugged, Safty)fif4b 3 25 5 8 = 50 A €6 3% 5 1% T 3 vk
(ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS ) I3 i FIFE S AR g iy
WEFR F Ry s, TR R, RIS — e, Y
BTHR; FRBETE T HEESER T 25%0E R K 5Bl
REFITETT 3 E R B 3h 728 gk B K, JE X5 B XU ik
F1 7 VP4l o DA Dy W R TR IR 3 b A 45 FRAE TR )27
e

2 MRERE

2.1 RAFISNEE

WE B WEFRIEE S (CAS 5 153719-23-4, 4l =99.3%, It
Xt Sigma-Aldrich A 7)), 45 UL 1; Waters Acquity UPLC
Xevo TQD = VA (63 BTt F L (GE [ Waters A #]);
TDZ5-WS & 2 ARH B0 AL re WAL SE 30 = AU ER T & A TR
2y H]); HZ1650-W fil 5 & 28 DAL (R I AR R 45 2 1)),
2094 R FAL(FFEE FOSS 4£/1); TY2002 %Y 1/100 B, K-
(0~200 g, iESEFIFRIAURTA FRAR]);, ME1SSDU #
110 JTHLFRIF(0~42.5 g, FIsHEEREh-FEM 202 PR A
H)), HER. ZHE(fikal, £ Merck A H]); JO/KBRRREE .
SALI T al, JLRTs E BRE R RABRA ), AR
MAS-Q ¥k B 0> (2 mL, PSA 25 mg, C;3 25 mg, PC 25 mg,
MgSO, 150 mg, REMPENR/RBHEARAF), LR
FHAK I R Milli-Q #4tiK .

FEEA: AT R ARITE, SRR AL Rk
IR, BIpiTR/NMESE,
2.2 HEREIZIT

TR SIS RIS CHEEA L ORI R TT A T e
FlaE, &R HESISREX, I B8RS A X,
RE/NX AR 30 m?, BENACHE S 3 Uk, AbH AL
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H), B/NX Z A BB AT 8 1S I NY/T 788-2004
CARANEY A 25 5% BRI ) DI T

e j\i;N /z—é—s I\»I\a
L/

1 BERZER L5

Fig.l Structural formula of thiamethoxam

221 HEHE

WM RN X 30 m?, 531G K5 % BRIX,
OB AR RS X . JFRK EIFR 6 i B aitizy, it
ZiFIEN 45 g ai/hm>CGHIF] 12 g/m), MKEEEtk, B
FAKAEH 40~60 L, 4331 Fiizh)5 2h, 1. 3. 7. 10, 14,
21 d, fE/NX N HBEHLE 7 X, TSR KN, BRI
BEANRCRE 10 #RDL A RKIEH I F (R F
1 kg), KERBIRIEIN. & fiamnt i, BAEARESR
H AL L2 2 R LR = A B
23 HamblE

SEMREAS T £ 4 T IR SR 4R 1 7 S M FE AR AN 85
VIR | om Z247 /B, BEASEINAE RS, F
IR, P2 ) 150 g BURESL, 2B A B AR S,
A, WIEAREE, 20 °CIRIRVKAE P IE 77 .

TP EERRBEAR B0 #5085 HH ] R AR 19 JF S HUR BE A
TR L, AAERIIUIR 4 S, BORMARR 2
IR 1 om Z247H)/INR, FEREENAE BL 740 IRS], A
IYGERERL, B2 0 150 g BURESL, AP A B AR S
s, WFARS, A—20 CCIRIRVKAE P IE A7
2.4 SN
241 HSBRIREEN

KA QUEChERS Jy i HL, FF32M o3 SRR A ik
ABIBHLH 58 ST FHIR A3 5), ARG HETRFREL 10.0 g #F
MhZE 50 mL WRLELLAE T, A 20 mL ZJ, WHERREL
3 min, SRJEINA 3 g & LA, WHE 2 min, 7 4500 r/min ¥4
BB 5 min, BUETERE 2 mL A ER(E 150 mg
MgSO,4+25 mg PSA+25 mg Cs+25 mg PO)RALE T,
i€ 1 min J&5, 7E 12000 r/min 73 T 2.0 4 min, BEFH R
0.22 pm JEMEHEASERERH, 50
242 BEEH

3% & P %4 5 ACQUITY UPLC HSS T3
(2.1 mmx100 mm, 1.8 pm); WA ZHE(A)-0.1%FH Bz K

RW(B); WM 0.2 mL/min; FE¥E K 40 °C; #EAERN 3 uL;

R VERLAE P R 0~3.0 min, 10%A ZRPEHHNE] 90%A;
3.0~4.0 min, f£3F 90%A; 4.0~4.2 min, 90%A £ 1:FELE)
10%A; 4.2~5.2 min, {45 10%A

Fi S A RSS2 T IR (BSD), 1E & FHE A &
75 20 A £ 50 i (multiple reaction monitoring, MRM);
BAE IR 3.5 kV; ZKHGIREE N 400 °C; IR
150 °C; KM N 750 Lih; HEFL T H N
50 L/h; ®HESIRE N 0.15 mL/min; ZEFrRliE it & 1 290
330 Pa; FEMLFTIESMET, MEREN ST E FRERN
2917, E BT REECH 2109, M SRR ECY
180.9, HAKMIBHESENE 1.

®1 BHENRIESY

Table 1 Mass spectrometric parameters of thiamethoxazine

&2 EET wEE T #HILBEE Rk
. (m/z) (m/z) A% A%
291.7/210.9 20 16
€ LR 291.7/210.9
291.7/180.9 20 24

2.5 RERRECH

DRI —E T 100 pg/mL AYBE RIEFRERE, LI
TEZIE AT, B A 10 pg/mL AR ER . FBL—
FE I 10 pg/mL IR G ARE TR, F S HR RRIC v B
0.002, 0.005. 0.01. 0.02, 0.05, 0.1, 0.2, 0.5, 1.0 ng/mL
PRIV IR RS o H 08 HOGRbR e b [RDVA VR I S 0T
M2 LR BURAR B &R B 0.005., 0.01, 0.05, 0.1,
0.5. 1.0 pg/mL RI|AHEERVCEARER IR, £ 2.4.2 kA
JE i A E

2.6 BWIED

K Microsoft Excel 2010 X #4547 4n il 225 1]
5T R — 8 12 58 C=Coe™ Ml T p=Iny/k 1155
wE AR, o CFORRETE ¢ BB EE, CoR
INHIIR U, k B H AL, T 2P

3 HER5SH

31 ZMXFR

DAV Pl IR ST B VAR B O AR A AR, S T T B
A BRI FIFRUERTZE . 25 R R AAE 0.002~1.0 pg/mL ¥
JETEFRIN, P SRI RS R o WE R A LR R
Y=31333X+45.745, MR FRECH: 1=0.9999, H X e
W ST LR, Y A R o I TR B R A
PR % 5 T i IOV B o) — 2R 9 AS TR) Ve JE O PR v v O, LA B
OGRS VR B A R AR R, R R S i e TR A AR
(BN ARDR, 2 3 ST DU bR v 4R . 1 U T SR v S
UG P07 o 1T 28 07 Bl Y=44348X+659.75, X R BN
r=0.9999; g H B JT % AR I T UG JC AR o il 2 o R R
Y=41038X+24.902, IS RHCH: 1=0.9999, Hrp X Jyme iy
W ST IR, Y Ay HhOR o i U TR RRRR (. T DG
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PRUER RO o A SEE R T LA S 58 SR 1)
S0, ME=(M 15—M 0)/M 5nx100%, H:f1 ME 2R 555 1Y
FEM, Mo FIT M g2 5570 DC E s o 10T 28 00 350 A o T 2R Y
PRI ARSI I STl 41.5%, FFSEARAY L
FTREM A 30.9% . BRI, A BR sl INEL BRI A S, R
FHBE 5T D R 9 i 4 i
3.2 RMEYER S H R

A3 A FEAS T S0 AT SEARBE A 0N R R B 1
WE HR AR EVA TR, WSINEE 4 0.005, 0.1, 1.0 mg/kg, #E4T
MRS5S, B IARBEA 5 SRR, RIS HIIT 3
I R SR 114 35 I DG R v VA VR, ) P i DG s v i 4%
FETE, P e R RTE R 81%~111%, bRl
2H 2%~10%; TFAMR HgE R MISCRTL N 70%~104%,
FRUEM 22 2%~10%, W% 2. e RFRERE 0.1 mg/kg).
ISR 0.1 mg/ke). TFSEMR NN i
0.1 mg/kg)UPLC/MS/MS % %] WLIF] 2~4.

J5 Bk B (limit of detection, LOD)A 0.001mg/kg,
s fR(limit of quantitation, LOQ)} 0.005 mg/kg, KT %
T 10 (M LG, SN e 2 70%~110% 14 e (IR fin
W

2 IPIRMATTIOR dhE R BR AR N Bl (n=5)
Table 2 Fortified recovery of thiamethoxam for mustard leaf
and mustard root (n=5)

[ETC% /%
I B o
U0k BE 1%
”il
{me/ke) 3 4 5 F¥E

0.005 106 93 99 96 81 95 10

R 0.1 103 111 105 108 101 105 4
1.0 103 102 98 102 100 101 2

0005 8 74 8 70 82 80 10

M 01 93 95 96 96 98 95 2

1.0 102 97 99 104 103 101 3

2: MRM of 2 Channels ES+

20181203—2HB-STD100PPB-1
100 2.59  291.732>210.916(thiamethoxam)
[ 9.14e4

/%%

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
ft{E]/min

K2 WERIEARHERT (0.1 mg/mL)
Fig.2 Chromatogram of thiamethoxam standard at 0.1 mg/mL

2: MRM of 2 Channels ES+

20181203-2HB-JCY-TJ100PPB-1
100- 2.57  291.732>210.916(thiamethoxam)
[ 6.70¢4

TR %

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
A 18] /min

3 mE R RITSEMAS NS (0.1 mg/kg)
Fig.3 Chromatogram of thiamethoxam spiked at 0.1 mg/kg in
mustard leaf

20181203-2HB-JCG-TJ100PPB-1 2: MRM of 2 Channels ES+
2.56  291.732>210.916(thiamethoxam)

100: 4.48¢4

/%

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
58] /min

K4 R RIBRIFSEMR AL (0.1 mg/kg)
Fig.4 Chromatogram of thiamethoxam spiked at 0.1 mg/kg in
mustard root

3.3 EHBRETTRM EAEERS

e mtl e R, HER RS SE M BRI E R
3.74 mg/kg, MiZifF 10 d {HAFEFIE 97.9%, THE TN
C=3.3513¢7"8% R2=0.9842, W T),=1.8 do BIpiTiREE
B OBE RRTEITER M L R AT 2.59 me/ke, MEZ
Ji 7 d HRERIE 96.8%, T RN C=1.8538¢
R2=0.9576, EZEW] T),=1.6 d. WEHREIF 0T | HOREAR HL#s
B, FEAESURR VT R A R — B (LR 5).

40
3 . ¥=3.3513e0380x
3.5 o dbat Rzzoégsig
30 o V=1 8538049
g = RIIL g 9576

2.0
1.5
1.0
0.5

0

¥R B4 B /mg/kg

0 2 4 6 8 10 12 14 16
A ) /d

Bl 5 e HWEAE ST MR AR P B

Fig.5 Dissipation of thiamethoxam in mustard leaf
3.4 EAREFEMHAFTRIRPHRLZKE

2018 AEFEAbRT, DA, MRS . LR SN Mgl
6 i H ] 3 50 45 SRR WY, 25% 8 HU gk 7K 43 HICKL 57 4% iR
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30 g a.i/hm” 1 45 g a.i/hm’ 5l FIF 284 K U6 624, it
2§ 2~3 IR, MEZGIRIRRIIN 7 d, R —RitEZh)5 3.7, 14d
SRFEE, e R EAE TS 5% B 1 <0.005~1.56 mg/kg.
WE H R 1) 5% BA G SL O E VR CH T 4F & MRL E)(JMPR,
20141, [ PR 1 L (CAC) B E WE HU R 7EJT 38 - i i
KR EHBRE(MRL) N 3 mg/kg, EEIE R 4.5 mgkg, BWK
FIWHREHy 2 mg/kg, HABGE N 5 me/kg, H IR GE e dLk
TEIFIENT (AL B ISH3E) L MRL {H 5 mg/kg, A5 0E
HRFEIF RN E s R E/NT 2 mg/kg; ASUIGWE g
TEFFSEMR FAR B Hy 0.005~0.16 mg/kg, [ BRE L
(CAC)HR A WE HUWE 76 07 32 AR I 9 45 K 8% B8 PR & (MRL)
3 mg/kg, KEMER 3 mg/ke, BWRAIRE N 0.7 mg/ke,
R FLE ] 0.01 mg/kg, HAKLE N 5 mg/kg. HEHE WE
HURAEIT M (MR 252885 20) b A0 H5 KB B3 BR 2 (MRL) K
0.3 mg/kg, A 5 WE HU W 78 IT AR Y sk R RN T
0.3 mg/kg. Uk HWME R ZEIT S FIITSEAL b 5% B i 3 7
FUE LI, £ B R B E AR

4 mESe

ARWFFEEENT T QuEChERS RijAb By v 45 68 i AUk
AR €8 T3 ER B ST T I R SR RO ST S AR g I R AR B
1, BEHREYE 0.002~1.0 mg/L Ju N LR BT, M
KREr=0.9999, Jrikfaise . P, RAE | AR S
XAl R A B AT R

e EAETT I B B 1.6~1.8 d A 5T 3R
TF SR FHIT SR AR v g R R (14 3% B ek A0S b e g R R
TEST SN (25 25 2580 38 b AIE BURE T SRR (IR 25 2858
¥)Lr) MRL fH, W, MIERLEICHRERFE, 7557
3 e, ARGHER 30 g ai/hm?, JitiZh 2 WA,
NG AR TR SR FIOT SR ik BB AR i U o 1T i
A FAPRE, ARSI S I R SR AR v g R R 1) 5 P B At T
SEBAR S
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