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QuEChERS-S¥ R E-EHERIEENEETEZERY
A0 AEHME S H & 5 7K B L R B 5% B8

’%ﬁiﬁ?fﬂgla ’% Xkla %—L %ﬁla ;—(%Z%b 1) y-JI— éll:
MEE, B R, X%

(1. R AR R 2= Bt Ak 57 AR S A B AR 0 /A0 g 48 AR B T B2 %2 A SAGII 2E  S28s =/R b 3 A 77 o TR 2 22 4 AU
PEAGSZIR = R, I 450002; 2. i REA MR ERIEM FTA R AE, HH 450008)

# E: K QUEChERS H#&al M Fik, 3T 22 oMmfmtEm =% K. £, =
KA K 2) bR ERTBLAIR G F 49 520 €3%- $ BT (HPLC-MS/MS) il ik . 484
CHE- KRB B EAA AR, A N-FE L= (PSA) #2.5 B4R 2 (GCB) B AR 3 BRILA 414,
2 BURAR &35 ® B R % (HPLC-MS/MS). % B I MAE X (MRM) TR, AMAARE th RIMAF
A E. SREAY: £ 0.005~0.5mg/LIEEN, REAFLER TR RKTBUZGEERRS L0
M8 IR A RAFE KM X & (R™>0.99), #HFE (LOD) 4 0.001 mg/L. £ 0.02. 0.05. 0.1
F20.5 mg/kg AAnKF T, FERFRTF B 4 AT T 69-F 3 =R £ 89%~114% X 18], A8
A7 EAR £ (RSD) £ 1.3%~11% (n=5) X 18, 4 A7+ ) mAKAR MR E (LOQ) ¥4 0.02 mg/kg.
O EER T 25 MF b Y T e b AR KT Bk G = 6940,

X $#17: QUEChERS; &&U&RAM &8-S I, A RAFBUE, 54, wrttEdh; KE
FESHE: S481.8; TQ450.263 XHAFRAERD: A XEHS: 1008-7303(2018)01-0129-06

QuEChERS-determination of chlorantraniliprole residues in primary
grain and oilseed crops by high performance liquid

chromatography-tandem mass spectrometry
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Abstract: A rapid, simple and efficient analytical method for the determination of chlorantraniliprole in
different primary grain and oilseed crops including brown rice, wheat, maize and soybean was
developed and validated based on QUEChERS and high performance liquid chromatography-tandem

mass spectrometry (HPLC-MS/MS). Chlorantraniliprole residues were extracted from primary grain and
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oilseed crops samples using acetonitrile-water with the addition of sodium chloride. After
centrifugation, the upper solvent was cleaned-up by N-propylethyl-diamine (PSA) and graphitizing of
carbon black (GCB), and determined by HPLC-MS/MS under multiple reaction monitoring mode
(MRM). Sample matrix-matched calibrations were used to determine the residue contents by external
standard. The calibration curves showed a good linearity in the concentration range of 0.005-0.5 mg/L
for chlorantraniliprole in different sample matrix. The determination coefficients (R?) of the calibration
curves were all above 0.99 and the limit of detection (LOD) was 0.001 mg/L. At fortification levels of
0.02, 0.05, 0.1 and 0.5 mg/kg in different primary grain and oilseed crop samples, recoveries ranged
from 89% to 114% with relative standard deviation (RSD) of 1.3% to 11% (n = 5). The limit of
quantification (LOQ) of chlorantraniliprole in brown rice, wheat, maize and soybean were all 0.02
mg/kg. This new method is applicable to detect the residues of chlorantraniliprole in different primary
grain and oilseed crops.

Keywords: QuEChERS; high performance liquid chromatography-tandem mass spectrometry (HPLC-

MS/MS); chlorantraniliprole; grain; oilseed crops; residue

SR H % (chlorantraniliprole, FI=( 1) J& 2% P It Ji AE 3 2 Yy AR 0 b i A
HH 2 AL A & T 2000 - KIS — A B A H Y I, GB 2763—2016 H EL il i 1 &0 HL 2K H It A (1)
AT J O R R R A S A R s R ), A MRL E¥ N IEE PR . A E bR e ke
A REE )i B SEREE, XfEE K Ko FHL BRI (BRBAN . E R RGeS R
G.oKRE. MRAE. Bk REEZS L REY Lk B0 524 0.5. 0.02. 0.02 A1 0.02 mg/kg™. K,
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Scheme 1 Structural formula of chlorantraniliprole s AR FUR P v RS € - R BT (HPLC-

MS/MS) ¥, 454 QuEChERS{FALFE AR T —
b A S LU U9 A P B BB FVS BRI s 00 sz 32 20 R AR 07 o sk o
Ko HAEAEYI Rk B DL N A BN 34 85 i Tk Jle s B e 1) A0 T 7 0
FSCHD 6 Rk O AT BT % . BTk, B e
Rl S R E A A ke 1 PIRRSTIA
& (MRL), #lEHAERK. M TKRFMREH 1.1 L5
) MRL 1543514 0.4. 0.02. 0.02 1 0.05 mg/kg: TSQ QUANTUM ¥ AH € 15 - it 1 B¢ A% (35
] s £ i v ML 25 2 (CAC) M Ho A HAh B4 Thermo A F]); 6202 ZU AL (A6 T HEHE R WAL
f) MRL 189 0.02 mg/kg. H T E H AT CHl 1 WEABRAT); L-550 f=id g5 CopL (5 R A S
B BR R I 7 iEARUE (B AR AIAT HE) 3 R J A HIRAF): TARGIN VX-III £ & W iedki% 2% (b
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RSB A R A T]); BSA224S HFRF (K &
0.1 mg, %[ Sartorius A H]); Milli-O A10 47K
#% (3£ Millipore A #]).

Rk ANE L TORAERE R RS 2 AR

AR AKH R (chlorantraniliprole) FrifE i
(99.5%, f#[E Dr. Ehrenstorfer GmbH A @), 2}
(a4, 32 Fisher AF]); FER ((ilkal, fEE
CNW A#]); S8, ToKIRIREE (rhral, R
ERATAHRAFR); N-HNIEL & (PSA). £
bR (GCB, 38~75 um). C,q FIERMEEALES (K
AP AR A R A F).
1.2 HmArtiE

FREEMRRAT BB . ANEE . ROKAIR G
i 10 g R4 0.01 g) T 100 mL &0, N
A 15 mL WA SR, WE 1 mins AIA
20 mL ZJi, iwJiEfE 20 min, F 5000 r/min T
B0 5 ming B4 mL L2 EGE, BAESR
100 mg PSA. 20 mg GCB #1 300 mg MgSO, I
10 mL &08F, WIS 1 mins B EIE W
2mL, i 0.22 pm £FFLUERE, FF HPLC-MS/MS
3T
1.3 Mg

2 1F: Agilent Poroshell 120 SB-C,g &1
(3.0 mm x 75 mm, 2.7 um); iR 30 'C; FES
FIE 10 °C; BEEERE 10 uL; BN 0.1% FER
WK+ O, VB R N 1; imiK 0.25 mL/min.
TE b 2% AF T S0 H 2K HE L i () £ B3 B 6] 2.1 mine

JRE A TS IE B YR (ESTY) 2 M I
M (MRM); HBEEHLE 4 000 Vs B T1EH
EILE 350 'C; #HAIIE 9.8 L/min, 4B E
1.4 L/min. fERCARMF T, SUHUR I e 1 & 1
X} (m/z) 484 > 452.9 J% 484 > 285.9, EEE X}
(m/z) 484 >452.9; RLHEREE 774 20 eV 1 25 eV,

®1 BBEARELG

Table 1 Gradient elution program

TRBNAH AT 7350 Mobile phase ratio/%

R o
Time/min (mL/min) 0.1% HERIER i
Formic acid (0.1%) Acetonitrile

0.01 0.25 60 40
2.00 0.25 60 40
2.01 0.25 5 95
6.00 0.25 5 95
6.01 0.25 60 40
9.00 0.25 60 40

1.4 FRAERRECH R in s

HERAFREL 0.025 g (K& %2 0.000 1 g) SRR H
Wk b i i, P S RE VS R T HER 2 25X & 25 mL,
PC il B 1 000 mg/L 50 HRU A H I i o 14 i 25 9
T 4 °C BARAE . F SN ARE i 25 VB S R
% 0.5+ 0.1 0.05. 0.01 A1 0.005 mg/L ] &R 51 bt
TAER -

PRI R 10 g, % 1.2 TAE s AT A 3D 3R
HIRE A AR . BUREIRE N 0.005.
0.01. 0.05. 0.1 A1 0.5 mg/L & 5t 5 Bk iz () s v
TAEWW S ImL, HEAMREIET, #EFIMAT
EFE AR mL, BP1S R 50 57 B B2 1 2k ot UL e
FRUETE . SRR E R . 1.3 W4T I E,
DL MS/MS JE & & 1 B g T AR (v) X ERE i J ik
E (x) ZehilbnaE 22 .

1.5 RmEYGRLE

FH AR B 56 H 25 R 5 30 AT 225 0 o [l i ik
5o 70 PR S A 0 S ORI A v
K454 0.02, 0.05. 0.1 F1 0.5 mg/kg, %
ANIKFEE S K. 1 BB g S A Ad R ADAR I
EREAT I T, TE T 359 B UG R R AR X A A e 2
(RSD).

2 FER5THE

2.1 RBUAFIRERE

FHORH WG 5 3 T AR, ABEFE LN
FNSNFES, WRT A Wl 28R ZEA
PR AR 5 . 25 SRR B 4 Mg HLIE
FUFREL EISCR I TE 75% LAE, (HUATAEAAN 2R 2,
He AR BUA RIS, BT P™E, B OHERIE
BT B DL I D B EL 7 I R R A R v 1 el i
B, BAGEKSZE, RIS D 0
VY - DORT: ViR INEN P oS iR N B U 1PN
AN ST EH B 5Kk, BkERE, K
AT AL 240 ) Z I 1R AR B 71
22 BEERNERE

AT UL S AR YE R FIBE 2 1 oK oy
HrREds, FEAIN 0.05 mg/kg 5 gt 25 P I e 2 1
T, EE# T PSA. C 5. BRMEAEALEHF GCB %%
4 e R B SRR S R R R . R A
SRR frc £ [0 ST 258 MK 381 v ) B R 70044 2 9
Cig < BR1EEALES < GCB < PSA. #—HHu# 7 1#
FHRTAF & PSA (0. 25. 50, 100. 150 #1200 mg)
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T GCB (0~ 5. 15, 20, 25 Fll 30 mg) i [ 3L 5 3%
REATES A . IEAZ i 45 KB 7E PSA 100 mg.
GCB 20 mg 21 T, S0 2K FH B e 1) 6 Jo 28 2 %
/0Ny TR SR . FESRE IE N 300 mg
MgSO,, A HUR FHBEL 1 B . R A
W 7T e &% ¥ PSA 100 mg. GCB 20 mg il MgSO,
300 mg {9 B ISR 1AL i o
2.3 FEEHMRIL

SR HBE G B A W B ], eI
SR AR, R T EST IR 5 T AE Mg,
WA IR SR BSTIRHEAT 0. 4 1.0 mg/L &R
7R Rt b VA VK P IR BV S B, AR IR
B e, SRR AR R HEE
MR, HFBREMES FEFIE, [M+H] N
m/z 484; FH—XFE T WREE, Mg E
LESHGEATRAL, BRI BT, A
BErETxe e, gRE T giRE
B ORI e PR B % (m/z) 484 > 452.9
Je 484 >285.9, EEETX (m/z) 484 > 452.9; fill
HAEE 2> N 20 eV Fl 25 eV
24 BIEKHRL

KA LB 55 E B 1R 50 (BSTY) 20 A ke dn i
FE RN AR HOI NS 0 R v 42 = H AR LA S
THFTHRR H . MR 0.1% FR+ZIE1E
NI BAE, B AN R R, XA A
ELA AN B Rs BE AT A . S5 R IR 1. EARIEH
Bk fee b v i ) MRM G LI 1
2.5 FiERIZMSERE. BRI R (LOD)

5T b v 1 2 5 0 70 s v D R R 1 LA AT
DL I I 2080 PR R 351, i o 28 S =k Joi DL T A
i 2 R Al s AR A M Ze AL, R iR
1, TZRBIEE G v/, ZE R EIR: Rk, /D
F R AN K G it 8 o G R P R fe 1) R I
RSIEE Ty 9 118, 0.98. 1.20 F11.17, HEA
—E M EE BT RN o RO ORAIE J7 V25 1 SR A80RE A ae %

100
484.0>452.9

RO
Relative abundance/%

[} 1) Time/min

2.09

484.0>285.9 \
0 k

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

100

AR 5
Relative abundance/%

i} ) Time/min
1 0.01 mg/L |HFREEIRERMN MRM &i%E
Fig. 1 MRM chromatograms of 0.01 mg/L
chlorantraniliprole standards

P, AT R P [R]85 25 ol 5 o] P b T Y VRBE AT 58
/\*ﬁo
ZEL (% 2) KW 1F 0.005~0.5 mg/L i

P, SR R R e (1% R R AR ke N P e TR A (1]
HROMEERR, RRHIKT 0999, Z7EH R
KR IZ R LOD (S/N =3) 4 0.001 mg/L.
2.6 FERVEMEMSRENIRE (LOQ)

iR (R 3) FW: f£0.02. 0.05. 0.1 A
0.5 mg/kg WMKF T, G 2R H I Ml 76 R K o (1)
FISC A 93%~114%, AHXTFR#E(R % (RSD) N
1.3%~3.5% (n = 5); /MNEFREUER 92%~
103%, RSD N 2.6%~11% (n =75); LK Ek
A 89%~110%, RSD N 3.1%~5.4% (n=5); K
G EIE N 91%~104%, RSD A 3.7%~5.2%
(n=15) JTVEIIHER BERT & A 255 BE 73 B EKR U

FH 85 K VR 0 7K P 15 21 G0 HR R A Ik e 70 RS K
INFE L FORANR & AR IR B (LOQ) ¥
0.02 mg/kg. A EAGEE LK 2,
2.7 SEFRFERATIE

NIRAIE1Z T IR TE SEBR AR S R RS I RE T, R
i _E 3 T ¥ ) i 3 ik BORD B D) SR 4R FORE K L /D

Gl

R2 SHAPMERLMEXR RERY. ERYNAEHIR

Table 2 Linear relationships, determination coefficients (R*), matrix effects and LODs of chlorantraniliprole

I bk i & S i R
Matrix Linear range/(mg/L) Linear equation Matrix effect LOD/(mg/L)
&K Brown rice 0.005~0.5 »=22943 307x + 618 099 0.999 2 1.18 0.001
/N Wheat 0.005~0.5 y=19201 635x + 449 966 0.999 3 0.98 0.001
K Corn 0.005~0.5 y=23471141x+473 114 0.999 1 1.20 0.001
K. Soybean 0.005~0.5 y =22 885 560x + 550 745 0.999 3 1.17 0.001
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®3 TRIERDERFRBRZIRMNEWERFENRERE (0 =15)

Table 3 Average recoveries and relative standard deviations (RSDs) of chlorantraniliprole in different matrix (n =5)

IMIKF Spiked level/(mg/kg)

FE R 0.02 0.05 0.1 0.5
Matrix
EsmliEs RSD/ SRl ES RSD/ AR RSD/ lEtiEs RSD/
Average recovery/% % Average recovery/% % Average recovery/% % Average recovery/% %
Fi&K Brown rice 93 3.5 114 2.1 109 1.3 104 2.0
/N#E Wheat 96 8.4 101 11 103 7.4 92 2.6
FK Corn 89 5.4 110 3.1 94 5.4 99 3.4
K& Soybean 91 4.8 102 5.2 104 3.7 102 3.8

100 3 A1
484.0>452.9

[ o T L O T N A i T
0 1 2 3 4

i) Time/min

T
Relative abundance/%

100 3 A2
484.0>285.9

AT
Relative abundance/%

0 1 2 3 4
i 1) Time/min

100 4 2.09

484.0>452.9

0 1 2 3 4
i 1) Time/min

AR E
Relative abundance/%

2.11
100 3 o

484.0>285.9

T S S, ~ S —————

0 1 2 3 4
5 5] Time/min
2 RERZTEEESR (AL A2) SHEKFERM 0.02 mg/kg
(B1. B2) {1 MRM f&iZ[E|
Fig.2  MRM chromatograms of blank brown rice (A1, A2)
and 0.02 mg/kg of chlorantraniliprole in brown rice (B1, B2)

LY ESE
Relative abundance/%

. KRR GRS 10 ML T E, Bk
i b SRR I B

3 ZHig

AT 5T 38 3 A ot 7 A P 5 3R R € 1 - i 1 A
PRI IEAIEAL, AL T E B YRR E )
i (REK S /NEE L FORAIK ) Hh G ok Y o i ik

FH &) QUEChERS- & RIGBUAH 24185 - £ 1G5 S s ) 77
o FEh A CHE-/K 32U 1T QUEChERS 1§+,
LIS 55 1E 25 7 2 8 S X HPLC-MS/MS
Rl AR E . SHOR B (R R (LOD)
90.001 mg/L, 4 FlRE il R 5T o 10 i AR I Ak
(LOQ) #4124 0.02 mg/kg; 7F 0.02. 0.05. 0.1 1 0.5
mg/kg WK T, S HUR BRI AE 4 B o7 o
() B USSR AE 89%~114% 2 T8, 15X 14 i 22
(RSD) 7 1.3%~11% (n = 5) Z. I8 %777 ik
W.OAER . REEEE . SEAVER, £ SRR
M DGR, & T A YR EHE ) = 5
SRR Mk B e ) A
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