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Study on residue and dissipation dynamics of 22% thiamethoxamelambda-
cyhalothrin microcapsule suspension-suspension
concentrate in Glycine max L. Merr

ZHOU Shu-Ya, WANG Lian-Guang, JI Qing-Mei, YANG Xu, YUE Yin, WU Xiang-Zhu, LU Yan,
MA Peng’

(Zhaotong Green Food Development Center, Zhaotong 657000, China)

ABSTRACT: Objective To clarify the residue and dissipation dynamics of 22% thiamethoxamelambda-cyhalothrin

microcapsule suspension-suspension concentrate in Glycine max L. Merr. Methods This paper conducted field trials in
accordance with the reference to the NY/T 788—2018 Guidelines for the testing of pesticide residues in agricultural
crops, and the residues and dissipation dynamics of in Glycine max L. Merr at different application doses by means of
QuEChERS-liquid chromatography-tandem mass spectrometry (QuEChERS-LC-MS/MS) and QuEChERS-gas
chromatography-tandem mass spectrometry (QUEChERS-GC-MS/MS). Results Within the mass concentration ranges
of 0.002-0.050 pg/mL and 0.005-0.500 pg/mL, thiamethoxam and lambda-cyhalothrin exhibited an excllent linear
relationship between mass concentration and response values in Glycine max L. Merr matrices, and the correlation
coefficients exceeded 0.99. In the recovery experiment, the average recovery rate for thiamethoxam was 79.9%-92.4%
with the relative standard deviations 0.46%—8.71%, while that for lambda-cyhalothrin was 84.50%-97.10% with the
relative standard deviations 0.39%-9.11%. According to the first-order kinetic equation fitting, the half-lives of
thiamethoxam and lambda-cyhalothrin in Glycine max L. Merr during the degradation process were both less than 15 d,
classifying them as readily degradable pesticides. At the recommended dosage and 2 times the recommended dosage, the
half-lives of thiamethoxam were 10.7 d and 4.3 d, respectively; while for lambda-cyhalothrin, the half-lives were 3.3 d
and 7.3 d, respectively. The residue dynamics of thiamethoxam and lambda-cyhalothrin at the recommended dosage
showed an initial increase followed by a decrease, reaching peak levels 5 d after application before gradually degrading.
After 14 days of application, at the recommended dose and 2 times the recommended dose, the residues of both
thiamethoxam and lambda-cyhalothrin exceeded the maximum residue limit (MRL), posing a risk of pesticide
overlimit. Conclusion In open-field Glycine max L. Merr production, 22% thiamethoxamelambda-cyhalothrin
microcapsule suspension-suspension concentrate should be strictly applied at the recommended dosage. It is advised to

rigorously implement a safety interval of over 16 d or more and prohibit excessive dosage application.

KEY WORDS: thiamethoxam; lambda-cyhalothrin; Glycine max L. Merr; pesticide residues; degradation dynamics
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FE . BB A ERE KAl 42 (Food and Agricultural
Organization of the United Nations, FAO)4t i1, 2024 44
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Fig.l Structures of thiamethoxam (A) and lambda-cyhalothrin (B)
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1.1 MR (UEESEHF
KL AR <440 8 5 (R Bt 4k Rl AT PR H).
1290/6470a Y AH (33 - HR 15 BT R 156 AN . C g #1(2.1 mm
x100 mm, 1.8 um)(3[# Agilent 23 w]); TRACE 1300/TSQ
9000 S AH (A %-FR IR BT AL . CBX-5MS 3430 m
x0.25 mm, 0.25 pm)(3E FEFEER G /RBHE A HD); LTS3 B

HLOHI R L3 = AR IT R A BR A RD); ME204/02 HLF-R
(RS EE 0.1 mg, MHRE)-FLR 24 FRA F]); XW-80A g Rk
G (LY PR B R FD; 20 L 5 52X i 3l
(DGR E A TF AR A F).

22% 158 H1 o 15 G TRl 0 V- Ak V) (VB IR A R A
FAHERAA R BT AU RN 12.6%F0 9.4%, 1ERT.
RSN R 5~9 mL/E) (MR B R AR PR A R H);
I8 U ERRVEE SO MR E 100.4 pg/mL), EIRESENE . =&
STEE IR ME S (TR 100.2 pug/mL)(FIHERRIERI A
FRAHD, ZIE(EREA, PBkik TA A ), ZERIBR(EIE
afi, KA RUEAL2E IR A BR A /), IR . H R B (Ll
99%) . 1ECLBE(E IS Al)( g S i RHE AT B2 H); H
EEigal, By T ( 1) FARATBRZ F]]; QuEChERS #
HERA) . QUEChERS b (RIIGE SAEMHAAT B D)
0.22 pm HFLIEARCR AR R U2 M A BRAFD)

1.2 HiERE

RIET 2024 4F 6—10 H 7EHF FHIX 1 8 il #
PRI ERIE L NI T . K E RO ak4 8 5, il
M)A 83 d R, HENREZSIE NY/T 788—2018 (KRIEY
A 2 aR B HE I ) L sR ks, Ul R B A0 HR
Ul 300 m?, RIS 220 L« iy S UL B P - TP
TER R (HZiE 4.5 mL, Si/KECH 20 L), 2 AR & (H
2y 9 mL, SLUKHE 20 LRI /K ZS (AN 3 ANAh B, AEAb
3 RES, /NIRRT R R F AR — ], R
FH L BB 55 45 20 L, SRk 50355 1 Jr st it 22%
W I o 2 SR TR A VR - T TR AR o 2 A R e R s
FIEK, HiZyIg 7 d, ESEH 2 ). ERFE— K25
2h. 3d. 5d. 7d. 14d RESHFED . DI SBEEERR
FAEKIER . TREMRKEFENL S kg, URAE5 BFE
250 g, VIR, SI3KJEREAE—-20 °CREMMAEIEME, FFll.

1.3 ®MFEE
1.3.1 H&RERAL

WE HERE ARSI FREX 10.00 g FESLORSTIZE 0.01 g)
F 50 mL B0, A 10 mL 20K 1 BB, F
FUPRY 1 min, MMAZEBGEM A, FIZPRS 1 min 5 4200 r/min
B0 5 ming RV IRCE S BRAK GRS AR R R
RO T, IRBERAT 2 min J5, 4200 r/min 250> 5 min,
W H b3t 0.22 pm REFLIERK,  EALINAE o

AT BEAL SR B FREL 10 O =
0.01 g)iIFER LB, A 10 mL ZH5$EH, 7% 1 min 5
4200 r/min .0 5 min, WHL 6 mL E35R L& d, iR
JERA), 4200 r/min B0 5 min, EFRI 2 mL SHbik,
40 °CCHKIR R EIE T, A 20 L PIARAR, A 1 mL 2R
QR LRI, AR - R IR T I SO -
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132 MBEEM®

WA (A3 - ER I B A F: A3 AE: Cig #E(2.1 mm
x100 mm, 1.8 um); Ji#: 0.3 mL/min; FEf: 40 °C; &1k
R ESI+; HLMEZEHLJE: 4000 V; Wit £ 5 Wi
(multiple reaction monitoring, MRM)#=; & 1 5 iR JE:
350 °C; JnahAH: BEEEUEME, A: FRERER-FRR T BAWG B: H
PRE-HRKIRWE, TAIARVE AR PRILER 1, HFUESHOLER 2:

#F1 LC-MS-MS FRahifikht &
Table 1 Mobile phase elution conditions of LC-MS-MS

A5} 1] /min ¥4 /(mL/min) TIPS EL%
BN A Bt B
0.0 0.3 5 95
0.5 0.3 5 95
2.5 0.3 90 10
3.0 0.3 95 5
45 0.3 95 5
5.0 0.3 5 95
6.0 0.3 5 95

M- BRI T SR A A CBX-5MS (30 m
x0.25 mm, 0.25 pm); HEFEAAR: 1.0 pL; HEFE IR E:
270 °C; FHR A 90 °CfRFF 1 min, 15 °C/min FHE %
150 °C, 10 °C/min FHii& & 240 °C, 15 °C/min F+i& % 280 °C,
{455 4.5 min; #<: He; Wii#: 1.0 mL/min; & FIRIRE:
280 °C; Hi B J5 = HiT-Hi B (electron ionization, EI); f&4i
eI 280 °C; HHH A B T W (selected ion
monitoring, SRM), H iS5 W« 2,

*2 BARNSYHEASFNENFESH
Table 2 Mass spectrum parameters of thiamethoxam and
lambda-cyhalothrin

1921
47 ﬁj K T W TaT B
° [H N N
v ', JE/V (mzy  ®BB/V  (m)  BE/V
/min
e st 211% 5
17.739 100 292.1 &g ——
% 181 20
[ 161 5
S A
SR
o 2312 / 197
A 141% 10
=3

T R BOA S *Rm E T

1.3.3 AR/ 209 24

3B 100 mg/L WE HUR | 5 8 S TR R TR A
W 1 mL EF 10.0 mL A5, WEREH G EZ, Mk
FARUTAEER I IE CbeE 7S, a4 BIRCH R 10 mg/L AriEfiti
W, W, T 4 CLUFROLIRAAR . 2 ARG
) TR 2 R A AR, VR R R R MR R 0.002 .
0.005, 0.010, 0.020. 0.050 pg/mL 5 /> ZR 51| 1 J5i DT Fp bR f:
VW TR A5 R A R T BT VR S 0,005, 0.010,
0.050. 0.100., 0.500 pg/mL 5 RN EEFTVCACARUER W . 735
2 1.3.2 SR TR, FFAEST mIH R
134 FHmeikk

FRUX10.0 g K245 FIRERD, 435I810.01.,0.05.,0.20 mg/kg
3 AIKOF e AU PR S ORT 0.01. 0.05. 0.50 mg/kg 3 4~
IRV R R B AR R T, TR 5 IRER, )
25 X AR F IR 1301 R SR ARIBCRIA LA 1.3.2 (U5 2%
PEIEA RTINS 0 s TR A e A v O 25 o

I HR G ah J1 25 R IR AR (D~ T3

C=Cpe (1)
Tip=In2/k Q)

oo CONARTE t B[] 1R BE, mg/kg; t > RAERT ],
d; Co MR, meg/kg; K ZHCREE Ty ML, do
1.4 BUEAIE

F Excel 2023 #EAT8idla gt it #r, i Origin 2021
YR

2 HRED

2.1 FRWNIE

W3 ek W R A RO R A K S 1 AR I 2R 2 3 T
7R, GEHERITE 0.002~0.050 pg/mL, 0.005~0.500 pg/mL
TEFE R RIS R, HEREIIKT 0.99, WAH
8T - BRI T A B PR R | A 8 - R R T A
FER A RSB E BRI A 0.02 me/kg, Fn R
WK 4, R FRW, R BEAER T B E KRR
79.9%~92.4%, HXIARHEIRZE N 0.46%~8.71%, =3
T ERAERE P ENCRE S 84.50%~97.10%, AHXTAR 1
ZEHN 0.39%~9.11%, [ECRAFAAR 25k T2k, B
T A 24710 HR R R v A0k S UL I T O BR IS ) 3 30 oy 2,312
M 17.739, BA HAMPR A T, ety SR BR, %
TR R RAT, el 2 2ok, witks, maH
1 IR A G R TR 1A 24 B BA A DU AT

®3 BHRASHSEASNECRAXRIFHEMSFRE. RERKMEER

Table 3 Linear equations, coefficient of determination, limits of quantitation of thiamethoxam and lambda-cyhalothrin in

Glycine max L. Merr

V& 2Ry EE S () LR/ (ng/mL) EHBR/(mg/kg)
WE H R Y=251.183587%—645.403901 0.9981 0.002~0.050 0.02
TR SRR 2 Y=24.854%X+306.220 0.9996 0.005~0.500 0.02
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4 SREMARENEREERAATPOFMECERIET SRR AN 032 mgke, 57 14 d FEF 0.086 mgkg. Hifi

Table 4 Forrecoveries aiz%:ﬁ;fve standard deviations of G Y=0'72670.162X’ A 43 d (Te<15 d), BT5

lambda-cyhalothrin and thiamethoxam in Glycine max L. Merr FEfRA< 2, 3% 5 R, MR, e UG SISy AR

- BIAT e, ARG AH9HE BB 0.896, MR, FRES0RMEh . HIAFEW &

/(mg/ke) /% AT 402 s O B BT, AR BP9 2 BB A SR K i

001 889 063 FHRE R F— G a2 e, WIFEES IR L B2 M,

PR 0.05 924 046 (eI SRR FGE D, TR HIFREGL . AU s
020 799 871 SRIMLE, i R — AR A R

—— 001 843 051 B, AR T 4 8 9 3 ok 0

A 005 904 039 TR LR, IR0 2 R, W R S A 2K

00 o7l ol SR, 25 RE M IR pH S BUE MR M T g, R

22 HMEESIAR TR D R S 55 R, 25 0 245 v 48 1 e e

221 EEEFHAAARIBEZARL LK G T PR A, SRR —[E R A,

R A R SRR T, B 5 24 W A O T R

1) Xk 8 HR R R R AR RUR A ER MR ST A 2 5 B, FTAE 25500 IR AR AR AR E A5, T b He s b 2 K A
TR I IR Sh ST REE, SR 2 AR 5. R PERR, T IS A i 2k 42 3 [0 41 2 v 391 6 2 24 590 90 i o R 42
%};‘r} GB/T 31270.1—2025 { fb2f4R 25 P18 20 4 BF il 06 v ) T, A

1 ARy IR ), v R S R A TR Y 2 FPFET, MEdGEAR A, B 25 R
BT 5 A 24 . BRI TR 5 d kBB TR, 1T
WERERIRE T, MiZhJ5 2 hel14 d, WER BRI IATE B DL E REAE SR R G sk B LA e E R R IE AN s

0.025 mg/kg, £ 5 d FREA{AE KA 0.088 mg/ke, fEZHIHAIL, o DL RIRERHE S N WM RGRA R G, SERIRE
S FTHE FRERER, 55 14 d FEIKE 0.049 mg/kg. L Hh f e R 5% A AT R PR T R S VR, i AKE
IRENAITIEN Y=0.11482¢ 95 L8114 10.7 d (Typ<15 d)o MRZEM R, ket WA ARESESIZE, Xhiidaae
2 FEHEAERIE T, vERIEMPIIRER AR 0.15 me/ke, 25 5 d 5d NG SR BN IEAE

A 036 B (-
032} st 20+ -
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Fig.2 Residue dynamics of thiamethoxam (A) and lambda-cyhalothrin (B) in Glycine max L. Merr
#5 BERRNSYEREREEEAZTPHIERNTS
Table 5 Dissipation dynamics of thiamethoxam and lambda-cyhalothrin in Glycine max L. Merr
B9y FiillEs 5% BRI KB/ (mg/kg) B ] TSNS RER(Y EEM
_ TR = 0.088 5d Y=0.11482¢ "00453% 0.896 10.7
2 R = 0.320 5d Y=0.72¢ %1% 0.998 43
NN it 0.096 5d Y=0.2575¢ "0 0.910 3.3
SR ER R ]l

2 AR 0.200 2h Y=0.2076¢ *0%484% 0.920 7.3
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HEAFRIRE T, AT BRI ing% F iR 0.028 mg/ke,
555 d FRE R KN 0.096 mg/kg, B WNR, 5514 d B
iK% 0.024 mg/kg, ZIE LFHE TR, HilEmhE
JIHREN ¥=0.2575¢ 200X gy 3.3 d (Ty<15 d)o 215
HEFE RIS T, AR RUTASBR P G5 /52 0.20 me/kg,
W25 )5 14 d SR B EREAR R 0.027 mg/kg. 2 fEHEEFIE TR
FR M R SR BN, ORI R MR, e
BB TREEE. 2 5N R R AR RS L
HITS fSEtgE b, A 5% N 86.5%, FLINAAYE)
BIFEHR Y=0.2076c 008 LK 7.3 d (T)<15 d), /&
T o kA

AR RN 2 A AR ) i 1 R R A R, AR b
BRAEHBZES, REETSRE RS Tk R
IR A BN, BRvtEsR . BRI TEMREARZ, 2
ST AR SR 2 R i . RS A OG . AR P e
S T A R EAS IR 25700 it 1 33 B8 T Al A7 A I . 25
S, BRAFULEE FE R0 4R TURL R XA, 2 790 R0 B o s,
TERIEDRHE T 25 I G R, RIZAIRERE 2. K
FRl ek 24 ) SEAS A AR T2 R B [, SO . IR R
N, JE B R RO 52 2 RO R R I A
KA 27 PR AR R 1A, U LE R K b 5 D A PR R
TR AR, 1T 1 A 1K) R R R B A ik
222 Rk AERHHRAAAAB LN XL Loy REKR
G KF

WE IR | R T BRAE R S Y R AR PR
W% 6, AT VLHEFER it 2y 2 xRl bl 14 d B, HEFES

, SRR KRG R ER SR &N 0.049 mg/kg>MRL
(0.01 mg/kg), FRCERF BRI - 0.024 mg/kg>MRL
(0.02 mg/kg), FAEMBIREIRIE o 2 MEHEERIE N, BEHRUER
FRE - 0.086 mg/kg>MRL (0.01 mg/kg), EiASEm R4
Jik 1758 B8 9 0.027 mg/kg>MRL (0.02 mg/kg), ¥IRikbr, 5k
ST 31Dl

Fz6 BR SYUEREREERETHNREZKERE
Table 6 Terminal residue levels of thiamethoxam and
lambda-cyhalothrin in Glycine max L. Merr

o— pr ] ﬁ%ﬁ%%@m%?

W/d WEHE  ERER
23 PN IR 14 A AA
HEFE A 14 0.049 0.024
2 e = 14 0.086 0.027

T L AR R, T — R I A 5 1 A5 C=Coe 11
B A LS AR 2 5% B B, AR BN T AR AL K, 25 A
W LR R R = AL S AR A IR AESE AR B MRL 435124
0.01 mg/kg. 0.02 mg/kg, S [m) A3 ME H s A=) A U R 56
BEHEREF T AN 2 R0 B T 3 F R I SR i,
[ s 25 e A A Pk R v, 1 S R ) v S R

HBRA 2y ok B BUS E R R g, ERRAR S
KR E MR LG, AR R a2 e, IR
FRE RN R 2 16 d KDL E.

3 Wit5%ER

ARHIFFE LA 22% 108 HE 5 S T B 2 77 - T R S %
%, B T QuECHhERS- ¥ #H €8 i - 5 Ik it 3k ik Al
QuEChERS-"AH 8 1% - 3 56 Ji 1 vk I 2 3 FH R B v e i
i R TSGR AR 25 5% B3 vk, Al Jr i SR B0 R AT
PSR . RS HERELE, PR RE bk
WA 1 i A0 S RS TR 11 B B ARSI Bt T B AR S

AWFFTERSE T 3 5 A A S R R s R S TR A
Vi P T AP LR R i 24 0% B ik, TR AR B A R HEAE A
TR 2 A HERE R T R SR K T B B A R B S
TG AR AR B o 106 B g R R (9 DN WA DG JCAE R T iy
el AR E e P S iy N R O
AHL. AN, LEABFSE R, DG T3 FH R T rh e sl W s 4
AT AR 25 5% B R sh S R B 3 AR EUEAE A F
—HAFIEI, BT R AR 25 5% B )6 rh, AR
T R T A Sh S T RS I YUE RECKH 0.896, LA
P BB, F RS St h, AT RS W
FH—R B 1% ARG, Tk LT i Rk — 2 35t
PIAROR; 2 e T e do 2 T ] H R A R R Y
E S, TSRS AR E SR B DY | ARk
AP0 & BT ROR R, HLR R 8 R U 4 TR A 1 51
TR 2 AR T TS R S S A B 22 5, A
X B SERE AT a] | SR IR R | AN pH N E AR, i
T W HUGR R 8 SR R B R A S R G b T A B A
2R,

2RI R IR E R4S, 22%ME Hefm 5
Sl V- Ak ) A it D g 7 AS H EAE AE R  FH,
WO R 22 4 PR HASE K 25 16 d J2 LA b, [R] s o ngg i
W A S R U A TR R B A I, Ak R et S )
HRAENEE, PR 25 EE AR RS . AT 55 AT
T 22%0E M e SR e R TR - B RIS R Bk
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