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Simultaneous determination of 5 kinds of bisamide insecticides residues in
animal-derived foods by QuEChERS-ultra performance liquid
chromatography-tandem mass spectrometry

HE Xu-Feng, HUANG Xiao-Lan®, XIAO Qi, ZHOU Xiang-De

(Chongging Wanzhou Food and Drug Inspection Institute, Chongging 404100, China)

ABSTRACT: Objective To establish an method for the determination of the residues of 5 kinds of bisamide
insecticides (cyantraniliprole, chlorantraniliprole, tetraclofenac, chlorfenapyr, flubendiamide) in pork, pork liver,
duck meat, chicken, fish and other animal-derived foods by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods The QuEChERS pretreatment technology was adopted, the samples were
extracted with acetonitrile, and the extracts were subjected to salting-out dehydration, adsorbent purification, gradient
elution and separation on an ACQUITY UPLC BEH C;z column, followed by ionization with an electrospray ion
source, and anion multi-reaction monitoring mode detection. Results The linear relationships were good within the
mass concentration range of 2.0-50.0 ng/mL, and the correlation coefficients (r) were greater than or equal to 0.9983.
At the 3 kinds of addition levels of 3.0, 6.0 and 12.0 pg/kg, the recovery rates of the 5 kinds of bisamide insecticides
ranged from 79.6% to 112.4%, and the relative standard deviations (RSDs) were 0.4%—6.9% (n=6), and the limits of
detection and quantification were 0.7-1.0 pg/kg and 2.0-3.0 pg/kg, respectively. Conclusion This method is simple
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to operate, high in sensitivity and accuracy, good in reproducibility, and can simultaneously detect the residues of

5 kinds of bisamide insecticides in animal-derived foods, thus providing technical support for their daily supervision.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; animal-derived

foods; bisamide insecticides
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FEBRPTELT3h 2 B Ao e SO 28 2k AUl Hire
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1 (maximum residue limit, MRLWE T ™#& R 3LE . 7EFRIE,
GB 2763—2019 { B A L& EFhnifE &P R E IR
BRCEE ) ACREE T Bt 0 R SRk e . 5 R R F Ik i A
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U SH U5 P R A 5 e OBUIE e 28 R R 4
B, WABRME SN/T 5221—2019 3 SARYIIE £ 54
2 MR A% BRI AE ). GB 23200.76—2016 { £ ihie 4
I AR B P SR T e % B A I ORI
/T RE: ). DB37/T 3991—2020 (£ o L 40 H 1ok iz 5% 4
AN RO s - R/ B ). DB37/T 3990—2020
Cf it b DU SR B i 3% BR B (S BR8-S/ S
) AT XA R B i P B 2 R R R T AR
F, BT RS RS, B 5E R — N FE A PR
[Fi) 18 LT e 2 3% Hh 390 T B2 R[] PR i A B8R 7 i, A7 AR ARG 560 )
WK A TERER . IR IEIR 2 S, I HAR IR
TR AR ARSI 1 o DR I U e e v [ s B 4 T
PR S FOBUBE R R I BR B B i

R 1 OB £ 1% - BB R T %9 (ultra: performance liquid

chromatography-tandem mass spectrometry, UPLC-MS/MS)
DR HEAS e 1 R AR AR P R T Bk 2 R AR 2 5 B DM 1

TS R AR A B A - A
[i] FFI 7% B2 (solid phase extraction, SPE)!" 7 IF1 3L 5 [ 4643
BUAE B R (QUEChERS) 4, #HELF Rl 2 A3 )y =X,
QuEChERS AbFH U7 Bk HAA B ANHAED | & AT . S
U ARERER . AR SRS . R, ASBFSE R QUEChERS
B BRI A, 454 UPLC-MS/MS ¥EZ ST T [REHIE ZhH
TEEEE S S FOWEERE R AR 0, BIE IS
XU M 2 % HUHRILE Sl A P A 3 1 A B2 R, o 3
PUEPE £ S AR 25 MRL A 04 1 5 R0 H 3 e s Rk,
REFF

1 MR5ERZE

1.1 MRS

IATRL Hh T e B 400 T (4 5 96.6%) o AR HU T i s 1
Y (B 96.6%) (5 [E Dr. Ehrenstorfer /A )); & A7 H
P b ) R (S0 E 97.5%, b ¥ 22 IR B AR A BRA ),
T5L T B bR V) TR (4 98.0%) . Cg [ AR 2% BUER
(40 pm). N-PNHE:Z —Jf#(primary secondary amine, PSA,
40 pm)( IR SO0 R A AT B ), DU SR HL bR
HEYI R (2HE 97.8%, Jbt S MAgEYFHERAR);, &
i . B EE(Ei% ok, f5E Merck A H]); JO/KFERM . Tk
BREREE . S ALBNA I al, KR K% b2:idm) ), L5
KR Milli-Q REe4lifbK .

1.2 UE5EE

UltiMate3000 78 5 0 AH 35 {2 . TSQ Quantum
Access Max BY 54 B A HL BT 25 25 1 R (38 [ R L 2 |
Milli-Q # 4l /K HL(35 [E Millipore 23 7); 3K 15 B i3 B AL
(51 Sigma 22 w]); SQP UL K- (f#[H Sartorius 23 H);
MS3 basic VR HEIE &% . T25.VLTRA T /&5 3 15 3 i (7 [
IKA 2 7).

1.3 LEFFE
1.3.1 A7/ ls ik e Be )

3 SR R BB ek R R R A | SRR R B . TR
AR . USRI EERE . PRI AR HEY) T 5 4 10 mL
FHafih, AREEMIFER 2208, MBEwE N
1.0 mg/mL MIBRUHERE &I, WA TAR GBI H, 20 °C'F
ML

R BB 5 FhBR E BRI 0.10 mL F 10 mL 2
t, W BEER I E R B2, 155 10.0 pg/mL IRARIE
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VST, -20 °C R BESCPRAE o IR HT ) 2 IS 70 B o s YR BE
2.0, 5.0, 10.0, 20.0, 30.0. 50.0 ng/mL Fr7fE LAEWE R4 .
132 HSmaras

U AR S H 20 500 g, FHZH UM R AL i B P JBE IR
Ji, BEAGEGE A R4S, B, R T-20°CTF . A
BEAE L 2 gCREAI A 0.0001 g)F 50 mL &0, SehnA
2 mL /K, WIERS, FMA 10.0 mL ZERERA,
8000 r/min ¥ FTHRE 5 min J&, MELEHRMA 1 g K
B EEM 2 ¢ @ALEN, RIERA 2 min, FLL 6000 r/min
B0 5 min, WEE FIEWR, Fridb. BURE SR EOR 6.0 mL
AT 150 mg PSA. 150 mg Cg Al 400 mg JC/K B iR
HEOEY, WIERSE | min, 4000 r/min 2.0 3 min,
BBV 5.0 mL T 45 CCAMRWAR 22 0.5 mL, i g
EVWAE 1.0 mL, 3 022 um A HLEER, SR &R
T - R IR BT A 40 BT
133 MBLH

(DR A

a4 ACQUITY UPLC BEH Cig (100 mmx2.1 mm,
1.7 um); #:if: 40 °C; #EffiE: 2 ul; E#: 0.2 mL/min; i
BAH: A K9 2 ; B AN 5 mmol/L L BRER IS, M6 Vbt
FFH: 0~0.1 min, 20% A; 0.1~7.5 min, 20%~90% A;
7.5~9.0 min, 90% A; 9.0~9.1 min, 90%~20% A; 9.1~10.0 min,
20% A.

Q)i 5%

HL 155 25 B9 1~ i (electrospray ion source, ESI), 1% F
i BB LR 3000 V; =5 =0 2 500 I (multiple
reaction monitoring, MRM)#&3(; 5 I & 30 Arb; HiHIR

W 10 Arb; JREF 300 °C; RS ARARS, WiEHN
1.5 Arb; BB 350 °C.

ERBE PR, XEEH R . RiERE A X
TithAk, s AL &P S SEOLE 1.

1.4 HIEALIE

FIFH TracFinder 3.3(3% E#HL AN 7] )58 B B 1R 4 AN
AR, R Excel 2016 BAFBEATSEH 0 AR,

2 HR55%

2.1 HEAICEBEGMRIL
2,11 #RIGH ehikdE

RERIRIC) W AN . EC ke, Ak, 2
5. AU e Z S B B O, 9F HL 2SR S
Tl UL Jie 25 7% H 0] EL AT Bl R R BE T, Xl L (o
IV [ 2 5 0 7 e £ 1 e 55 1) 3k 1l HL Bl A A F 5
PRI 01 1k - 7R LIRS B, ASBFST R F A PG AT
BFREE, 78 12.0 pg/kg RIEIKET i TERME 215G
(& 0.1%H @)z AR EUSE, WK 1. 458 L8,
SRR E I A B BGAI, A R R e . S R
Tk Fie | SR LRI 3 3 1 o g o B LB, TSR 2
i R BRI, R rb PR IR R R RS Hh T P 17 e 7
W, HA R BRI —5 . BRI, 5 i B A P
PEBGRA  HRE RS RIFA R, 78 83.0%F1 110.9%2
6], FOHMRYE NG MA 2GRS 5 FhoB e 2 4% d
PRI 7 o ARWFFE N T AN S A — 30, BRI T 205
R R B

#z1 RiESH
Table 1 Mass spectrometric parameters
rhc 4 5 BA 1 7] /min BEB T (m/z) PR F(m/z) R IE/V filf 12 fig 2/ V

203.9" 16

TRk 6.47 472.8 54
201.9 16
203.9 15

SR F 7.03 481.8 47
201.9 16
201.9 14

1Y el e 7.87 535.7 51
203.9 14
256.0 16

PR Ak e 8.24 599.7 65
257.8 17
254.0° 28

FEAR R 8.42 680.7 81
274.0 17

T DERE T
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2.1.2 BLAKA 6t

AWIFFER TRt PR BE SR 0, S5 BRIBGR FE 20,

s SE IR AL PTG K, RS N IR A S5 e
MR, $RIUR T 7 B SR OB K oy, ABFSE AL T
IKBRIREE . JOKBRIREN . SICBIRIBUKSCR, a2k 2 e
No JOKBERBARIBRKBETIHEE, BNIHRAE 2~5 ¢ I, {UATBR
FAHPUE L 50%H97K 53, T 5 FIBUBEREZE R R ro et
B, DT OHEZ T, A T KA & 2,
BN AT REBBR 2K A AR T HEBR T JORBRREEAIA
TEBARBRK RETI B, REMHRIBGRYZ RAF, USHIHEAE 1.2 g

T 2 A A T A R PRI, (RO, LR,
T R B O AR IE R ORI AR e 4R, S P L
1.5 g B, KIZgREMA, 4keRm SR HEIERALR,
ZEBIAFRESN S K EAE—EES, MRUEBKSER,
SN IE Ml i ZE LA, B R B G K AR R A
S BRAKR], HRAEMR 1 g f2g.
213 HALR A 69

QuEChERS J5i:% H PSA =Wk | JRIFIR AR

PR, C g AT A3 30055 22 A5 A 2 S AR AT HLA
YR E R N B AR, R EE AR, A
WL [ElaHd ] PSA A1 Cyg 2 R IR .

PLzs PO BE R, 16 15.0 pg/kg WMKET, i
FREMIREUK, T 10 mL .08 P4 AmA 75, 150 F
225 mg ) PSA Fl Cg, ELHEAS [R] W B 570 76 A 6] FH & %
B b B B B e AR SR RN 5 Rl R BRI BRI B, &5 R
WK 2 Fix. B PSA Al C FIHI04R S, WALBCRA
Wit om, (AR TR, B 2 7T H PSA X IR
R e A R kS Y T R B RE 0 R, C g B R B 7 A
3 Fho FEULIEAN [, 8 S RS 56 2 % T AN [ B B A
TR FAXT AR # i gm, 250 3R 3. 450 kM, X PSA
I Crs 2R B H] 175 mg IF, PR e . 48 26
T P 1 A L T e 1) [ 38K T 80% . PRIk, A TR
WEFTA LA CR KT 80% H b A80R: KT, e L
FE PSA Fl Cig W2 510 150 mg. HL38 3 B Ak i
Jr B RS T U (WL 3), T 0 ) 5 R e B 2 A
TR, HRRCR B

B Rz ZE B RN ZE
120 ¢ A 120 B
100 L 10.0 |
8.0 | 8.0 |
5 5
X i X 60 |
S 6.0 ‘%‘
= 40 | = 40 |
20
F &
& & & &
¥ 3
L ¥
A A B T
1 ARRBGH X 5 Fi ik G PR BCSCR B0 (n=3)
Fig.l1 Effects of different extractants on extraction efficiencies of 5 kinds of compounds (n=3)
R2 TEIRER KR BRI K (n=3)
Table 2 Dehydration efficiencies of different quality of dehydrating agent for extracting solution (n=3)
JoK B R 54 TEAK R AL
whniE/g JBEK /% whnit/g JBE K2 /% wnt/g JBAK 21%
1 28 0.8 25 0.8 28
2 49 1 49 1 55
3 49 1.2 87 1.2 91
4 48 1.4 91 1.4 95
5 49 1.6 95 1.6 95
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375 mg 150 mg 225 mg

15 /%
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7E: A: PSA; B: Cig
2 ASTR]FH A R B R0 [0 )5 TR (n=3)

Fig.2 Effects of different dosages of adsorbent on recovery rates (n=3)

FT 3 RMRE R 15.0 pg/kg BIFE P 15 B A [ bL 150 M5 B 570 B9 S 24 =1 450 22 K2 48 33 45 0fE 4R 2 (relative standard deviations, RSDs)(n=3)

Table 3 Average recoveries and RSDs of adsorbents with different proportions in pork with a concentration of 15.0 pg/kg (n=3)

PSA Fil Cy5 TR SR W B DY S P PRI i SR HL ot e
Jft/mg  [BIKCE/%  RSDs/%  FIREE/%  RSDs/%  FI#/%  RSDs/%  FIEFE/%  RSDs/%  [IE/%  RSDs/%
75/75 95.8 4.3 96.1 1.7 99.4 2.9 99.4 4.2 97.0 1.2
75/150 93.6 3.1 91.3 3.5 96.6 3.2 93.7 2.7 92.0 2.3
75/175 89.9 4.2 89.7 1.3 2.1 83.3 0.6 79.6 4.3
150/75 86.3 4.7 84.5 3.7 93.8 39 97.8 1.2 93.8 0.9
150/150 84.3 33 80.3 2.5 91.2 1.5 92.2 3.9 88.9 2.4
150/175 81.0 0.9 78.9 4.1 85.0 1.2 82.0 4.4 76.9 1.7
175/75 89.9 5.3 89.7 0.6 2.7 83.3 3.5 79.6 5.2
175/150 81.0 5.3 78.9 1.8 85.0 35 82.0 2.7 76.9 1.1
175/175 73.7 4.7 75.0 3.2 4.5 80.1 3.5 75.5 1.5
L 00 A FEHAR T EE-K . ZIE-KAE S s B8R, 45 B,
S 150t - N — N, .
% 100 FSUZ IR VAR, E BRI eI (0135 | 0
Eiadi - . . - oo
2 5ol Mﬂm AN, RBIERE . R TR N, [, AR5

0.0 —— A . T ZHE-K . CHE-0.1%F B /K F1 2 -5 mmol/L £ k8%

00 10 20 30 40 50 6.0 7.0 80 9.0 10.0

£ B8 B} [R]/min
200 ; B
5150 |
2100 |
‘]21 0
= 50}
0.0 A . PPN VDY Yo )
00 10 20 30 40 50 60 7.0 80 9.0 100
288 i [ /min
3 RBUREALAT(A)FIZ PSA. Cis4% 150 mg b5 (B)IY .
&

Fig.3 Total ion chromatograms of the extract before purification (A)
and after purification with 150 mg PSA and 150 mg C,3(B)

22 REBIEFRGMK

221 AsHABIR R AL
FP RN 28 2 Ca i G R i FH 78 ML R sh A o AT

VT, AR 4. BB 4 AT, ZRREAFTE RS BT B bR
WIETE A ek, (R ETR R E . B IR SRR
AR E B BRBRIR BE A A T B AR i s 11k, B2
E AR Z -5 mmol/L ZFREZRK
222 Gtk E

AWFFEHH T ACQUITY UPLC BEH Ci (100 mmx
2.1 mm, 1.7 pum, J5#R C;s#¥)F1 ACQUITY UPLC HSS T3
(100 mmx2.1 mm, 1.7 pm, JEFR T3 #5)2 R =R g%
TR, 2R ILIE S BRI, CishERIETE B, 2
FRRE Ty, X FRIE R Cg HEHHA 17%09 3 Bk 5 (T3 A1
AR 4.7%), W SSE RN A S P i O B e D) S,
RIS ORI PR 5S, HER (RT SRS, AR S A T AL
(A EL R, SRR RE 1t s a3 E AR 04 5 /N,
PG T HRBLAYIE, AP REUE LTS, 10 min BIRTSEM



7982

B dn 2 4 R R I A 4R

12

5r#r, PSR ACQUITY UPLC BEH Cg Ny 2T (AL

2.3 FUBSFHHRKL

g s eAb s, B R EM-H] . [MAH]
[M+HH,]" o 88 i RO A R I 3 2 R o A ol 1
IEEE, fEARAIS 5N LT A RITEIE | s
AL EY), BT bRHER SRR ) 5 pg/mL,
ALK 6. HIE 6 A1, 7EIESFRT, FRIEBURR
Tk (1 [MAH] 28 i R 4IRS, Hofth 4 M-S0 [M+H]
BT R E R 100 iR bR S MEATIH
[M-+HH, "5 v 455, Frh JgU8 sk A% (9 [M+HH, "+
ﬂﬁﬁtﬁiﬁtiﬁbﬂﬁ%ﬂ’iﬁ%ﬁ%ﬁ?, 5 MEAHM-H]

BESRE, B RS BEA s TR B TR, (A
IR J ?ﬂniﬁa/" FARE S B fEmR LU &, AR

Wi e e R R B i ik . RIRHUAL T8 e, fffE
e, BTN e ERCE I N 5 A i Y 2 R R

40.0 - Z,Ji5-5 mmol/LZ. MRV

.;. 30.0}
= 200+
:1
€ 1oo] A I
0.0 . A A ,
5.0 6.0 8.0 9.0 10.0
{%%Hﬂj/mm
2 400 - ZJE-Kk
= 30.0 -
= 20.0 -
21
45 100}
0.0 . . )
5.0 6.0 7.0 8.0 9.0 10.0
LR B8 B[R] /min
. 4000 ZJE5-0.1%H Bk
g 30.0
= 20.0
2‘
2 J00
0.0
5.0 6.0 7.0 8.0 9.0 10.0
AR B 5} ] /min

4 RRFSHRGE 5 FAba Pk e s 1

Fig.4 Selective ion flow diagrams of 5 kinds of compounds in

HRHEF B o 5 FIOIE SR A A SR T LK 5 different mobile phase systems
2 1000 A +7° WARMFERE 2 1000 (B 647 LR
® i
#50.0 # 50.0
&z &=
% 00 . . . . . Z 00 . . . . . .
4.0 5.0 6.0 7.0 8.0 9.0 10.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
{5 B8 B[] /min A~ B8 5} 8] /min
= 1000 4.84 FURHEFRE 21000 7.03 S 2K
i -
# 500 #50.0
7 &'
% 00 . A E 00 . A . . .
4.0 5.0 6.0 7.0 8.0 9.0 10.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
£ B B} ] /min £ B 5} [ /min
£ 100.0 523 DU R 21000 7.87 PO Bt
i =
B 50.0 B 50.0
£ 00 . £ 00
4.0 7.0 8.0 9.0 10.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
ﬁ%ﬂﬂﬁl/mm A B3 i 8] /min
X 100.0 HBRABE < 100.0 824 SRyt
= i
g 50.0 ﬁxi 50.0
£ 00 % 0
4.0 7.0 8.0 9.0 10.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
é‘ﬁ% At &) /min £ B 5} 18] /min
£ 100.0 FORHBL 2 100.0 842 gk ki
g 50.0 i 50.0
£ 0 e Z 00 . . . . . .
4.0 6.0 8.0 9.0 10.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
ﬁ@ﬂﬂﬁj/min {583 I 1] /min

W A: T3 FE; B: Cis A
Bl 5 RREIER S ik & o i E

Fig.5 Extraction ion flow diagrams of 5 kinds of compounds on different chromatographic columns
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100 B[M-H] E[M+H]* M [M+HH,]
9.0 |

8.0 | ]
7.0
6.0
50

MR Ji7/% 106

4.0 |

SN

@&

Bl 6 AL bral g1t i 5t B2

Fig.6 Response intensity of the compound parent ions

24 ZMSEREFERMN

FIFT 1.3.2 1 1.3.3 W9 ik, SwBOGR ., K. f
W GRS A8 s R TR, 40 A T o o A e S
2.0, 5.0, 10.0, 20.0, 30.0, 50.0 ng/mL J& i VL Fit b ofi:
VW FRA o TR, AR 57 sh A Ay 8 750 B o A ] o it ok
FIERIRER R RS o K LA AR R I R 5 ALK, If
xhilbrEll 2, AHCRE(DMENA L 4 Pros, 4528
W, 5 FlBE LA RFIFE 2.0~50.0 ng/mL F4 5 ik BE VT
FEINARME R RATF, MR KTETF 0.9983,

TR o RO T - H B BT A I e A v, Rk i)
JE R H AR B TA RO B G R R 3 FRAOUN, 78 R R i rp
s A7 AEP, EXT AT A R, R R A I 45 SR v
o BT BEFETRN, AHFSEIE i 58 T T R o T AE
LR AR (Minarei) 1 LAA) 06 78 B A A 38 390 090 A o A il e vt
R (Mgorven) AT I TRV (matrix effect, ME),

ME (%)=(Mnartix/Msolven-1)X100%

#r ME {EoNIEME, WA ZERTSsR80N; #5 ME A,
WU B RN 2, 24 ME fO4a XHE A 0~20%IF, BN
AL WG B 55 BE B Y, 24 ME BIZE BT 20%, s
WS TH IR IL TR . R 4 AT, D7 i R AE L g
SERAHMBIAE S, (1 ME BIZE0HEAE 0.1%~16.0%, FEFL
I AEET, FRINR T 2 A F L TN o
25 #HWHR. E2R. EREMBZHE

FREUAS AR 2 g(REIZE 0.0001 g) T 50 mL B0,
PL10.0 pg/kg FOMREE K INAGE EVRATRER TR, £ 1.3.2 F1
133 TR AL BE, EHLIE I HARME S WIS LL,
DA 3 F5{ e 3 454G H BR (limit of detection, LOD), LA 10 f%(5
W b G R R AR A 7 2 FR (limit of quantification, LOQ). £5H
WR: IRFRME . FRIEF G . DGR . PR A

Jizl# LODs H1 LOQs 435124 1.0 F13.0 pg/kg, K HUBEAZY
LOD 1 LOQ 3519 0.7 F1 2.0 pg/kg. VARG, AR, 1
DAL 5 TR IR I SRy 223 VR b AT I T e S 5625 55 1 1)
WERA R . BEEARL) . M), = (H) 3 AR K- R s
B, WIACERIR M 3.0, 6.0, 12.0 pglkg, EAUIIKF
FAT 6 A, FIE 137 Ry AR EEI A, TEET A AT
R, ZEHLILER 5.5 PR GRS S HEA 79.6%~112.4%,
RSDs<6.9%, i /& GB/T 27404—2008( 525 % i 32 il

FEN=BLI faioall DR S
F4 SHULSYE 6 MERTHEMGTRE. HXAER

HE R (n=3)

Table 4 Linear equations, correlation coefficients and matrix
effects of 5 kinds of compounds in 6 kinds of matrices (n=3)

e (et AT r ME/%
TEURBEE  Y=6482X+4288 0.9998  —
FHORPEEE  Y=4554X+2579 0.9994 —
Wit PO HEEE Y=2948X-1476 0.9992 —
R BB  Y=7105X+1165 0.9995 —
SOKIREERE  Y=29280X+1130  0.9999  —
TR REE  Y=7405X+1751 0.9995  14.2
FACEH BN Y=4702X+2386 0.9993 32
XA PUGE R BEE  Y=3122X-1581 0.9991 5.9
IR Y=7155X+516.1  0.9997 0.7
AR Y=29240X+1667  0.9997 0.1
WECRBERE  Y=7005X+1908 0.9995 8.1
SACKHEEE  Y=4482X+2158 0.9994 1.6
5 PUSRBERE  Y=3229X-1004 0.9992 9.5
WEIBERE  Y=6857X+1301 0.9993 3.5
FOKIREEME  Y=30581X+1207  0.9997 44
BECRBERE  Y=6608X+3765 0.9992 1.9
SACKEHEE  Y=4424X+2876 0.9997 2.9
| WA R EER  Y=3245X+1958 0.9994  10.1
WEMBERE  Y=6679X+3708 0.9990  —6.0
KRB Y=28860X+7059  0.9996  -1.4
TR BB Y=6298X+4854 0.9990 2.8
SACEHEE  Y=3931X+4528 0.9990 -13.7
0| A HRER:  Y=2667X+2173 09991 95
WIRMMERE  Y=6384X+5233 0.9998  —10.1
FARME  Y=26170X+13740 0.9995 —10.6
TR HREERE  Y=6204X+5802 0.9983  -43
SACKEHEE  Y=3827X+3837 0.9991 -16.0
i PUSERERE  Y=2838X+487.9  0.9997 3.7
WIRMBERE  Y=6076X+2788 0.9989 —14.5
ERMER  Y=26470X+16630 0.9996  —9.6

TE: Y G UETRIAR; X H AR SR B/ (ng/mL); — &R AR 0.
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Table 5 Average recoveries and RSDs of 5 kinds of diamide insecticides in different substrates (n=6)
- TR SRR H I e O 58 L Bk e PR oL I SR S
s BN — T T i T
luglke) g oD e, RSP e, BRSPS e RSP, RSDS%

3.0 106.7 1.7 90.0 6.9 90.1 3.9 99.7 2.0 88.0 2.9
X P 6.0 99.0 3.5 923 1.5 85.9 1.5 93.8 22 88.4 3.2
12.0 88.1 1.3 80.2 2.1 80.7 12 88.5 4.8 83.8 2.1
3.0 112.4 1.6 104.5 4.6 93.1 6.9 98.0 5.9 112.0 3.2
A 6.0 105.8 24 96.7 3.9 94.7 4.4 102.7 5.2 111.9 43
12.0 96.2 3.5 83.3 1.8 913 24 100.5 1.1 112.2 2.3
3.0 99.0 2.7 101.0 1.7 88.1 6.3 95.7 1.5 87.6 42
0 1A 6.0 100.1 3.5 94.4 2.7 82.6 5.3 972 6.9 86.4 2.7
12.0 85.5 45 85.2 2.3 79.6 4.7 89.1 1.5 83.3 0.6
3.0 94.2 5.7 96.3 4.7 84.7 12 88.1 6.7 88.7 1.8
FE 6.0 90.0 12 86.6 3.3 86.1 5.6 922 2.5 90.3 3.2
12.0 88.3 23 88.0 0.9 83.0 6.2 86.8 4.1 86.5 0.4
3.0 106.3 4.3 97.6 2.4 97.5 3.8 104.0 0.6 110.9 4.9
i 6.0 98.3 3.1 94.5 1.7 89.4 23 94.3 3.9 95.7 4.1
12.0 90.2 42 85.2 3.9 85.4 0.5 93.5 1.8 104.1 1.0

2.6 SERRFESEAAT

MEE R T A HUE T FiA RT3 SE T 5 g A
4 frtald . 4 O EN . 3 DML 2 (0ES AR, SRTIAHT
FEEENT TR BTN E, B TATINE 3 R, RlZ
RWIR 1 R ok R R R, Bk R
(4.10£0.25) pg/kg (n=3), HAHFERLIEIARK OB IS 2
FIFRER . 218 GB 2763—2019 XTI AL s A& 2 1 PR &
e/ IME(0.01 mg/kg), F H £ AR AR A E

3 54

AHFGE I B BURE b 5 46 QUEChERS i+ fb Ak 3,
T AOBAH €3 - AR IR B (A T, ARk g o, 2 T T
EPI 5 2 £t e S i S e 2HS % HR Rk B ) i
BIERAVTNEFED . AR, AEPRRCR R . HER RS
FIELF SRR B AR BOGRG R | S5, Al
IS5 Sh IR PERR AV E R I L 5, B iR, SR
T B WIEE S AR, & T A IR s b 5 RO
2 4% 3R 5k B A DR 5
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