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Determination of 3 kinds of diamide insecticides in oil crops by liquid
chromatography-tandem mass spectrometry

HUANG Mei-Ling, LIN Yi-Nan, ZHOU Yang, LIN Yong-Hui"

(Fuzhou GRG Metrology & Test Co., Ltd., Fuzhou 350001, China)

ABSTRACT: Objective To establish an analytical method for the determination of 3 bisamide residues in oil crops
by liquid chromatography-tandem mass spectrometry. Methods Oil crop samples were extracted by acetonitrile
oscillating ultrasonic, purified by Oasis Prim EHLB solid phase extraction column, determined by liquid
chromatography-tandem mass spectrometry, and quantified by external standard method. Results The detection
limits of chloranthionamide, fluorobenzamide and bromofenamide were 0.050, 0.010 and 0.010 pg/kg respectively,
and the quantitative limits were 0.20, 0.030 and 0.030 pg/kg respectively. The average recoveries were 78.4%—88.5%
and the relative standard deviations were 1.7%-5.7% at 0.20, 0.40 and 2.0 pg/kg in different substrates for
chlorantraniliprole; The average recoveries were 79.9%—-100.5% and the relative standard deviations were
1.1%-5.6% at 0.030, 0.060 and 0.30 pg/kg in different substrates for flubendiamide,cyantraniliprole. Conclusion
This method is highly sensitive, simple, accurate and suitable for the confirmation and quantification of
chlorantraniliprole, flubendiamide and cyantraniliprole in oil crops.
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XU R 245 1 (R R T e S T e . V5L
T Joie ) S 3 A4 I o A B R R ) . SRR AL A
B B BEEE R4 s R U R S, TR R RN A)e T
SZARFH N, ORI L P S, A PN S i A
FER, 3R LA BRI RN BE T o R I S % L3R %o B
e T ZRMER A %, BREel amE
WERRE, REH @ B 4h s, L s IREE . (HEs
AT BB e S 25 . REYE R . Rt i R A
Ao ARETERI, USRS (G AR T A | S8R dUBEE 55
e . )R VLR X e A T Y, H
HI GB 2763-2019 & i ‘& & EFARME & f PR 2GR KR
A BR L ) PIxt ikl A 4y v SR AU R e A BR B L, LR
i M 0.05~2.0 mg/kg Z[A], i G e R E T ARE H Y
Bt 1.5 mg/kg, XI55 H ke B AAT BB . UK
HBE S BAREL A BREHE, 10 GB 2763-2019 i B4 f5 58
R 92

B, M. KR B OB B o s e
PO A B gl 7 AR A € R I 5 i ik I
A SR R . SR R . SRR 3 OB
A 2, R SV ST T R AR € 3 v I KoK P AR
O T AR BR 0 o AR AR SE T 2 I Hp G R 2 R
Pz B0 2 Y LAV A v I s PR I % U A
Wy AR AR A

DA AH A 5 0 R i A2 Shy SR RRR £ 2R
DA B E Y S R 2S 25 BT 5T A R
ORI R, 5 X SRR H T e R RS e e, s T )
A 3 RGP AR k. DRI, AFST RS T RAR A
T H R R e R o A ) RIS A ISR A T 3 e XU
FEZR TR B B M O ik, DUV [ P IR g 72 4
JRUBS A FHURME B B4 H 101 57 2 3R ARSI vk o

2 MREREE

2.1 {UEEFIEF

UPLC-Xevo TQ-S micro JAH o - i ik F{X . BEH
Cg (A3EHE (2.1 mmx50 mm, 1.7 um), Oasis PRIME HLB /)»
(200 mg/6 mL)(3E[E Waters 23 A]); Vortex-2 &% #% (12 F
Heidolph 24 #l); LD4-2A B .U HL(AL I 5T B DAL FRA D),
AS30600BT ji 7 P I VAL (R T SRR I 2 A B2 WD)
ME204E Hi, 1 KV [R5 -6 ) 2408 (i) A R A A T
HLB [ A8 U (200 mg/6 mL, 2% E OMNI /2 #)); Cleanert
TPT M4 R MIZEBUME( ¢/6 mL). Cyg FIAIZERGE:/N
FE(1000 mg/6 mL). Florisil F{AHAEHAE(500 mg/6 mL).
0.22 pm A3 HLIE (LS S B0 BHE R A7 B A H)

R ST e AR A B (CAS 5 272451-65-7, 4iJE =
98%) . G L7 F ERZ AR E 5l (CAS 5 500008-45-7, #iifE =
98%) . TR HUBE AR HE B (CAS 5:736994-63-1, 4l =
98%)( MG LGB B A RAF);, LROEE. L.
R, FEE., AP bicrigal, =28 EARma RA
Al); T E AN —ZUK.

22 ELWHE
2.2.1 iR BH|

FRUETS IR A8 A S ERIBORR HE D) I3t (R R e L 55
Mo 2 R B | REU %) 10 mg RS #5 & 0.001 mg)ZE 10 mL
i, FACEEMITES, AL 1000 mg/L MiEHIR,
BRAETF 4 °CF; (HHBHET R HE-K 11, V)RR Z i
222 HonHl&

FRBGHEHEYIFE S 500 g, BFFIFIRST, 002, 3
AT A A, BRI, 0~4 °CIEIR .

223 FamRK

FRIUH 5 G B R EDI B 2 (R ZE 0.01 9 F
50 mL B0, K S mL R BER S, TN 10 mL,
AT, PR¥E 15 min, FCEBS P 10 min, A 1 g5
4N, RIEYES 1 min, 4000 r/min .0 5 min, B 5 mL |
HW, frgib.

224 # A

Oasis PRiIME HLB - fHAE Bk % L3R S mL 2
BUR BB AGALEE, 3 15 mL 8.0, SR E b6
13, #hT /M, WE ST T 40 SCKIB AR £ il
T, F 1 mL 25K (11, VIS RARHE, 1 0.22 pm A HLEE
i, LHLe
22,5 ARG EEN

{6354 ACQUITY UPLC®BEH C5(2.1 mmx50 mm,
1.7 pm); #$EFEED: 2 pL; A1 35 °C; Wik 0.4 mL/min; ¥
SIARBE L DRI T I3 1.

®1 BERRERF

Table 1 Gradient elution procedure

it ) /min WA A(ZHE)/ % WBIA BOK)/%
0.00 10 90
0.30 10 90
1.00 90 10
3.00 90 10
3.10 10 90
4.00 10 90

226 igftt
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Ppisl; BRI M 150 °C ; BN HIEN: 3.5kV;

FAEAIREE A 500 °C; FAL IR A 900 L/h; #ifL
AU 20 L/hy WML 2 R W (multiple
reaction monitoring, MRM); iS5 L3 2,

3 HEREHR

3.1 FUEEHRIRE

ARFFTEC 0.2 pg/mL [ 3 PR 2GR e TR, KT 0
S I RN AR A S, PR R i iy fE Ak
EANE R LR, e dE d R, R E i N f K A,
ARG MRM B X RS S 40

R E FEAT, (A wm 2R, A
WAL T IEE T B TR 3 AR il i py,
BB 3 A H R JETE 0 ] — g X, TR e
SR R A A O B R R e Y B SR, HL R TR,
E GRS e e B B A A e g, T AR ST
S U Y T e 0 R R T e e R 1 AR R R e
BRI T FESHOLE 2.
3.2 RHEEHFEE

ARG AL NE-0.1% B ERAK . ZIE-/K . HEE-0.1%
HR /K . HEE-/K 4 s IR S AH AL RGIEA TR0 BE TR, 2525

I 4 Pl sh AR TSR A R | SRR R L SRR T
RIS hy, HOH IR A8 R, 4 min SERUGI; HZ
i -7K Sk it I AR B R R B . G R PR R | SR ek
o i) 07 ¥ 55 v, TR DG AT 9 S B 2 I - K A T AR B A T A
BE BRI
33 REUATIMR

ARG NG . . ZBRCHE . IEC k8 4 Fhi
V43 B ST HEA TR, 455 R I, BRI I O
FREKR, LR BREE O %8 B UK f R, H D i £
HUE 3 i s RIBCRIEAR, 11 285 0 ICR
Hofth 3 B, P EIICR Ry AFCRIERE: 86.8% . &R
HH W 90.0% . JRAE BB 97.4%; MURMEYI R hAg &
WAL, CMEMERR, BRI 3R L AR
Yy, ECRIEF MR . SR BB . TR R Y JE
PEIE, ARHEARMIAE R R, 3 AR RS S T O, W
AR B SR BOROE TR, mICRES R . BRI
W LMEVE N REA R . 253 3,

3.4 FUPREER

TRMEY R SR P e B 2 T, R AO4RE,
W E S WA R AR L . RICR AR . A
WFFEEERT AITAL B L AR AT

F2 3IMWEMERERAFINRESH

Table 2 The mass spectrometric parameters of of 3 diamide insecticides

sy B Bt HESLHL RV fili 1 BE /e V

484>112* 20 65

SR [ ES+
484>284 20 10
S o 681.1>254.1 20 30
681.1>274.1 20 15
475>286* 20 10

TR U ES+
475>444 20 15

ERERE T

®3 OHIFTD 3 MRAFEHRIUAF THIE W =R

Table 3 Recoveries of 3 pesticides within different extraction solvents in tea

PRI
12 IS/ (ug/kg) 1% /% LR TE1% 1 %E/%
TR P 0.060 86.80 60.10 73.15 54.10
AU 0.40 90.00 65.21 87.71 69.64
AR H Pt e 0.060 97.40 72.30 75.33 68.31
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BB RHE Y I 52 22 B0, R SR O i b
B R . MRS TR, ARSI AR AR 25k A
0 H 5 FH Y [ A ZE U (solid phase extraction column, SPE)
glifbH AR, WWERT 5 R EAEZEBGEL 5 i(Florisil. Cig.
Cleanert TPT, HLB #l Oasis PRiIME HLB) LR

A B 5 T ST A it R FR R 18 S i K P
10 pg/kg, TR HRBERE . SRR B INKE-344 1.00 pg/kg.
SESG LR & B HLB [ A 2 IO [mT e S5 b A 3 6 i A
ZEPUR: MU 27, Oasis PRIME HLB [ 4028 UM 4k 5
HLB [ AR AL B Ak [BBCR A 2 455898, HLB Al Oasis
PRIiME HLB [#3£ 7K 3 N8 -5 1 5 B T 47 R BRIk E
Y AR S TR BT, DR, AEXHAR R 22/ (A
Oasis PRIME HLB [EAH A BUR: 4k A8 TR faf s PG, Joisis
b, FRVS KPR . Weda, BRAE s, KT yhiAb 3
R )RR A o P IHAR 5236 #2836 4% Oasis PRIME HLB
AR AL BORE b, 3 F o OGRS R Ak ik B [l e 2
e RER o v Ml 22 25 R I 3% 4.
3.5 ERMNIFMN. FEEMEXR

I TRV Y 5 7 €01 P B AR B Ok, (H LT A
TS5 m B AR i s Aok, it — 5 m H s
(RO 8, 20 RS 5 SR A oA I o AR 9 30 2o SO AR

FIALER oL . SPRERh b T alifl, Y SE RN o R
FIRR 3 5 2 LR SR e 2R RRR 2t $RBUS AR
A I3 T 4R R 238 5 R o il 2R AR 22 LI AN SR AN, P
FLAELRI R 85%~115%Z MR}, ] 7 TG BH S () 25 ST o

PIMERE A, B S HOR R B . SR B . R
AR E VS W 215 K (121, VIV R, 7531 G e A
kB bR E R £ (A): 0.20, 0.50, 1.0, 5.0, 10.0, 20.0 ng/mL,
TR R ERE, BT R B RMERTZE (A): 0.020. 0.050., 0.10,
0.5. 1.0, 2.0 ng/mL; REUGINAR: W SRR PBERE . FOE
SR L R T A T A R SRR I 1 B B R,
53] Gl R F ik R 4R TBUS R AR ME T £ (B): 0.20. 0.50.
1.0, 5.0, 10.0. 20.0 ng/mL, FFEHEBLAE, TRFRBEHII
Ja A hbRvE 28 (B): 0.020.0.050,0.10,0.5.1.0,2.0 ng/mL;
FRICHTINGR: TR (I ST ) B BT VA o0 520 e 48 Y A |
TR R . VR R TR G R A, R PRI b AL TR
AL, A5 B SOR H bR HE T £:(C)0.20., 0.50., 1.0, 5.0,
10.0, 20.0 ng/mL, A REERE, WRECRBERARE L (C):
0.020, 0.050, 0.10, 0.5, 1.0, 2.0 ng/mL.

FL TR (matrix effect, ME)=b/ax100%i1&, ' b
RFETTMRRLER, a MR AL G5 R 5; 3 Rkl
FIHCRHME Y GRSEAT ) IMFRFE & MRM @35 E LE 1~F 3,

R4 FREIFL AR R E MBI AR ERZE (n=6)

Table 4 Recoveries and relative standard deviations (RSD) of different purification methods (n=6)

A HeAE Iy ik ass?] B/ % AR A R 2 /%

AR H i 433 5.8

1 Florisil A b M 58.6 3.5
TR Pt 50.6 5.3

AR 59.8 4.5

2 Cleanert TPT A ML I 68.7 38
TR R B 66.5 2.9

AR 73.3 22

3 Cis A L I 68.6 3.5
TR R B 78.1 3.9

SRR e 89.8 2.5

4 HLB FEAR I 98.7 3.0
TR B 86.5 2.4

SRR e 88.7 1.8

5 Oasis PRIME HLB AR L I 96.3 2.0

TR A A 88.1 3.2
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Table 5 Linear equations, correlation coefficients (r*) and matrix effects (ME) of 3 pesticides standard solution and matrix-matched

standard solutions

latty] HIEET A Hh 4R 78 Fil/(ng/mL) MK FRE FE RN /Y%

LRGN Y=13442.4X+1615.45 0.20~20 0.999624

AR fi Hmihsk B Y=12343.9X+677.41 0.20~20 0.999759 91.8
Fpthge C Y=10635.6X+517.764 0.20~20 0.999568 86.2
PRz A Y=15555.3X+4.74081 0.020~2.0 0.999106

SR ML R(HIIEEA ] Y=14714.3X+226.785 0.020~2.0 0.999093 94.6
[RGIIEEE Y=13350.7X+848.588 0.020~2.0 0.996791 85.8
LRGN Y=6269.46X+51.7882 0.020~2.0 0.999115

TR L P B Y=5649.26X+91.9041 0.020~2.0 0.999288 90.1
PR & C Y=5350.3X+57.0074 0.020~2.0 0.999158 85.3

Y MR X FRRWOE, ng/L.

Wi 340 %

Wi 157 3550 %

SR 4845112
1.86
50
-50
L e
AR 484>284
1.86
50 |
50 L

0.20 040 060 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00 320 3.40 3.60 3.80
] /min
H: A ZE-K.

BT S0 AR H R B AR R TR0 2 T SRR 8 (2.00 pg/kg)?E MRM 55T 1 LC-MS/MSS &
Fig.1 LC-MS/MS chromatograms of negative rapeseed spiked with chlorantraniliprole standard solution (2.00 pg/kg) in MRM mode

G L e 681.1>254.1
2.15
50
50 L
g
TR IR T 681.1>274.1
) 2.14
50 F
-50 L

i [7] /min

W wahA: K.
P 2 T R H B e s M 9 9 P 2 P TR SRR i (0.20 pg/kg)7E MRM KR B9 LC-MS/MS 3 4
Fig.2 LC-MS/MS chromatograms of negative rapeseed spiked with flubendiamide standard solution (0.20 pg/kg) in MRM mode

020 040 060 080 1.00 120 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00 320 3.40 3.60 3.80
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R 75286
1.80
50 |
. -50L
S
® BURT e 475444
S 1.80
E 0.68
" 1.54
147
50
020 040 0.60 080 1.00 120 140 1.60 1.80 200 220 240 260 2.80 300 320 340 3.60 3.80

] /min

T Wt ZHE-K.
3 VSR et T e b A 8 VR 1 25 T I SERFA T8 (0.20 pg/kg)7E MRM 5T 19 LC-MS/MS 35 1]
Fig.3 LC-MS/MS chromatograms of negative rapeseed spiked with cyantraniliprole standard solution (0.20 pg/kg) in MRM mode

3.6 KR, TER. EWRFMEITIRERE
HRIEAE M L (SIN)=3 YE#%; H BR (limit of detection, LOD),

PL 9N=10 /F7E EBR(limit of quantitation, LOQ), EHEY
R R B LOD 4 0.050 pglkg, JRAE HUE K A0
LOD #70.010 pg/kg, R AEEHE K LOD 7 0.010 pg/kg; i
BHEY AR BERE Y LOQ 4 0.20 pg/kg, FUAR B
) LOQ 247 0.030 pg/ke, VR HRMEMA LOQ 4 0.030 pg/kg.

AN 5 FEMEY: K. 64 AT, ZRR.
H 2843 ST IR s Se 5006, A8 B F g il o
FAmERG . RN dO e . SRR AR s v, S8 R
Jeds . 020, 0.40, 2.0 pg/kg; FAdBERE . IRTUHR
TR s 43510242 0,030, 0.060., 0.30 pg/kg; Hi2REFLE
FALL IR I, B EIKOIE 6 ¥k, 45 R W3k 6. [
HN 78.4%~100.5%, RSD K 1.1%~5.7%:

R 6 AN[E)HRE M T2 h0 AR [ W2 F0 AR X R A 1R 2 (n=6)
Table 6 Average recoveries and relative standard deviations (RSD) of different samples(n=6)
g B CERR SRS I L
(ngrkg)  @mgHEY%  AAXPRMEMZERSDY%  BUCEY%  MXFRERZERSDY%  BIEY% AR 2 (RSD)/%
e 0.2 78.4 5.7 / / / /
0.4 84.4 5.1 / / / /
2.0 88.5 4.1 / / / /
0.03 / / 91.8 1.7 84.2 5.6
0.06 / / 88.9 3.8 82 4.8
0.3 / / 93.7 1.1 89 2.9
PN 0.2 81.5 4.6 / / / /
0.4 87.4 2.9 / / / /
2.0 88.1 1.7 / / / /
0.03 / / 92.8 3.6 79.9 2.8
0.06 / / 98.3 2.5 82.7 2.5
0.3 / / 100.5 23 87.2 3.1
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&R 6
- VRN SR R TR R L TR L P
(nerkg) g% ARKARMEMZE®RSDYY%  BIE% IR ZERSDY% MR AR BRI 2 (RSD)Y%
b 0.2 80.4 3.9 / / / /
0.4 80.8 3.5 / / / /
2.0 84.0 2.3 / / / /
0.03 / / 89.6 2.4 81.3 3.7
0.06 / / 9.6 33 83.7 29
03 / / 97.9 23 86.9 27
ZR 0.2 81.3 22 / / / /
0.4 82.1 4.5 / / / /
2.0 85.3 2.7 / / / /
0.03 / / 86.9 2.1 80.9 4.8
0.06 / / 923 1.9 82.6 3.1
03 / / 90.6 1.5 90.4 4.7
) H 2% 0.2 84.3 2.9 / / / /
0.4 83 32 / / / /
2.0 87.9 1.9 / / / /
0.03 / / 90.1 3.1 86.9 35
0.06 / / 89.9 2.9 84.5 1.8
0.3 / / 94.7 2.6 90.3 4.6
3.7 SCRREESHTNE e AT IR 2% B0 55 B8 Ao S fy Ao T 1Y

e TSR EY: K5 31 1, 16
Az 25 By, WEEAT: 21 4, ZORR: 19, H 2% 29 4y, 4
B RK . X AT RE S SR F R . R OB . R
T i 45 R e 2K 2 ) A S TUAE BT O e, 7 B P vl
M EBr R AR R AR R A G
®

A G E ST T R ARCRORE L S I T T A I el A
Py SR R | SRR R | TR R 1 A AT Ik
HMbRIEE f; CE AT AR VR, JOE AT A B IR, SR
M Z G, #id5 Oasis PRIME HLB [HAHZE Bkl 44k,
C Y (e R RTINS T A [ i 2 1 1.7 L O N D 20
WSEAT) AT IR SR S8, UK B A . RO gk
e . TR HUBE K, =K S AT AR ] R B R
78.4%~100.5%, FHXSPRUEM 2N 1.1%~5.7%; H AL
MET 125 AR EHEMEYAE R . 85R/REH, &%
HA R R, s prist s, SEbEar, HAE e
W, BTN, T AT RLHE o R RN R A

4x

=A

4
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