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Determination of chlorantraniliprole residues in honey by high performance
liquid chromatography-tandem mass spectrometry and high
performance liquid chromatography
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ABSTRACT: Objective To establish a method for the detection of chlorantraniliprole residues in honey by 2 kinds
of instruments including high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) and
high performance liquid chromatography (HPLC) through one sample pretreatment. Methods The samples were
dissolved in 1% acetic acid water and extracted with ethyl acetate. The extract was concentrated by nitrogen blowing,
redissolved with acetonitrile-water (1:1, V:V), and detected by HPLC-MS/MS and HPLC. The results were quantified
by external standard method. Results High performance liquid chromatography-tandem mass spectrometry had a
good linear correlation in the range of 1.25-50.00 pg/L, and the correlation coefficient r* was 0.9996; the recoveries

of standard addition at the mass concentration levels of 1, 2 and 5 pg/kg were 90.5%—105.9%, the relative standard
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deviations were 2.9%—4.6% (n=6); the limit of detection was 0.5 pg/kg, and the limit of quantification was 1.0 ug/kg.

The high performance liquid chromatography had a good linear correlation in the range of 25-1000 pg/L, and the

correlation coefficient r* was 0.9995; the recovery rates of standard addition at the mass concentration levels of 20.0,

50.0 and 100.0 pg/kg were 94.6%—104.4%; the relative standard deviations were 1.6%-2.9% (n=6); the limit of

detection was 10 pg/kg, and the limit of quantification was 20 pg/kg. Conclusion This method is accurate, sensitive

and rapid, which is suitable for the determination of chlorantraniliprole residues in honey.

KEY WORDS: chlorantraniliprole; honey; liquid liquid extraction; high performance liquid chromatography-tandem

mass spectrometry; high performance liquid chromatography
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Fig.l Chemical structure of chlorantraniliprole
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1.3 SEWHE
1.3.1 AFara

HERRFRIUEZE 5.00 g T 50 mL 2.0, IIA S mL 1%
K, F 45 °CKIEHIETE 5 min MRS, WIEED
1 min, LA 10 mL ZFRZER, THRE 4 FIRY 5 min, A
5 g JUKBRIREN, SLRVABER &, THRGAs Bk 10 min, L
4000 r/min &[> 5 min, B 5 mL FIERT 45°CKIBASI K
T, F 1 mL ZE-/K(1:1, VIVYEE, 11 0.22 pm GiKPEE
1.3.2  HPLC-MS/MS £ #7 4&#

B U5 A FEL BT 55 HL, 25 (electrospray  ionization, EST)i,
1E BB, B 7 08 £ &0 M I (multiple reaction
monitoring, MRM); < % K. : 20 psi; Flf & 1% 1k & 2
(collisionally activated dissociation, CAD): Medium; #5-FiH

JE: 4500 V; BETURTELE: 550 °C; 24k 55 psi; BV

55 psic HHUKRHEE TXISEC BT R 484.0 (mf2), &
BRHEEFE TS9N 453.1 (M) 286.1 (mfz), RiifERg
(collision energy, CE)43%A 27 V Ml 22 V, XK HE
(declustering potential, DP)¥4°A 60 V.,

3% 4=y ZORBAX Eclipse Plus-C;g ¥ (100 mmx
2.1 mm, 1.8 pm); AEifK 40 °C; FFFERN S pL; FshiH A
1 0.1% WK BB N ZNE; FiEHy 0.35 mL/min; 6
FEVEMAR T LR 1.

®1 BERRERF

Table 1 Gradient elution process

] E]/min Tl A% HBIAR B/%

0 90 10
0.5 90 10
1.0 40 60
45 10 90
5.0 10 90
5.1 90 10
6.0 90 10

1.3.3 HPLC 547 &4
4,4 FE A Poroshell 120 EC-C;g (100 mmx4.6 mm,

4 um); IR 30 °C; #EAEELSH 20 pL; WENAEA 0.1%H R
K- (40:60, V:V), FFEEBEME W 0.8 mL/min, A5
P RN ER I 44 (diode array detector, DAD); il
KN 265 nm,
2 HR5SH
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HR 4 S H R Y Iz (7% b 2 65 F) A I 3 PR R R A 5

FEE TR, S5REET 501.0 (m/2)F 484.0 (m/z)¥y
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2 [MH+NH, ] FI[M+H]" 2 FioinG 05 =0k 7 8 4k SR i A 7
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W EFESEHEARE, RIEREMERETE, 1
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Fig.2 Mass spectrum of chlorantraniliprole
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Fig.3 Chromatograms of different detection wavelengths
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TER AT T, S AEE T -7k . K
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L5 IGE R HPLC-MS/MS #:ifJ2 HPLC ¥:, i Z.0%
-0.1% F R 7K AE Ay i 30 AH M 28 i G0 o 2 R 7 e ) s i 0 T
A S AR AR T oM 3 40, R4 2 1-0.1% FF iR K
TERF SRR, FFE TR P ifb, Hi HPLC %k
FHAERER AL, HiR T ZNE-0.1%F BR/K LBk 70:30.
65:35, 60:40., 55:45. 50:50 (V:V)IF HOVEBIRCE, 455850
CNE LBk e E AR S PR o B B R 2, G H it
B E ARG R B A . TR AR TE . R AL, ek
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IETE R B, i 3B iR . HPLC-MS/MS 3% FB6
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Fig4 HPLC-MS/MS chromatograms
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HE SN/T 5221—2019 FRAF iy Bl b BRI SR I TR AC BT 3%,
WE A CIEIRE, ARG T AR 78 R edn, T A N-
N3 2 % (primary secondary amine, PSA), Ci5. 5%
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Fig.5 Effects of different pretreatment solutions on recovery (n=6)
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HPLC-MS/MS 43 #r B £ 7E JE 5 8% W (matrix  effect,
ME), JEmisn s T4 AR R 25 5, S T 50 il
SRR UERG M, X EE TN A TR R A I A S AR
BN . HET— MRS FRE S i A B Ak 5 S b
T b B SR TR 2 SR RN, ME=(B-A)/Ax100% (A R 5
b2k Lt RERER, B KL bs v il 2k 1 2R b AR
b0 AT Ay il £ T R MR R 1.25, 2,50, 5.00.,
12.50, 25.00 pg/L JE b Hh 2 R 50 An ot ih £k R Bh gE A
Jo R L RN HEAT AT SRR LN
Y=1.25x10*X-7.50x10°, IStk %L r* 4 0.9999, ¥ 7 i £k
LRI R Y=1.21x10* X-7.54x10%, #IE R 5 > 4 0.9995,
FEJFRUN. ME=3.2% . 425 5 2 B AR S 36 7 2k (1 26 U 55
AN, R AR A T A R AT ARAS AR AT 1 R B
2.5 HWUHRFZLMSEE

Dy 5 G H BRI e BR 7 BR AR 0 R, Rl =%
AR FLA AR RO S ST A5 M) o A 5 30 2o 7 2 e 2
T i P S IR Ve B K T 8 G R R I e A T bR 2 56z, A
WL SIN=3 FI S/N= 10 (5 fI% B 1k BE 43 B 2
DR R A E BRI . 455 HPLC-MS/MS 32 By H BRAN
ERFRH 0.5 ug/ke F 1.0 pg/kg, HPLC 2 A4 H R AIE
TR 510 10 ng/kg F1 20 pg/kg 3 B ZIE-K (1:1, V:V)
Bl 1.25, 2.50, 5.00, 12.50, 25.00, 50.00 pg/L F125, 50,
125, 250, 500, 1000 pg/L 2 4> Z 5 Joi - e 1 1 S8 R 2 R
FebRUER I, 4> %I/ HPLC-MS/MS H1 HPLC #4TME, X
FrEHEE (X, pg/L) AR bR, WETRIAR(Y) A AR bR i bR
M1k, HPLC-MS/MS B:7E 1.25~50.00 pg/L 70 il N £k AE ¢
PERT, AEPERE 9 0.9996, L7 Y=1.18x10*X+
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1.53x10°, HPLC ¥:7E 25~1000 pg/L 3t Fl R MRl e B 47,
AP R B H 0.9995, L5 FE N Y=0.08X-0.54.
2.6 [EWEFIEEE

AT G A [T 0 A e O o e R A Y T P s T VS
T HEAT IR EISCR S25, HPLC-MS/MS HE bR 43 31
1. 2.5 pug/kg; HPLC I Inbrv& 435120 20, 50, 100 pg/kg;
BAIMER KT 6 ANFATRE. 5 mE 2 B, kA
HPLC-MS/MS ¥, ik, . @& 3 ANV EE B nbs e
A 90.5%~105.9%, AHXF AR HE M 22 N 2.9%~4.6%; K H
HPLC %, M. . @ 3 ANHREE A mas mCRSE oA
94.6%~104.4%, HIXTFRUEMZE R 1.6%~2.9%. Kik—H 4
UL ST P e A b G R R PR TR ) K BRI i 2 1
U, A B E R IR pg/ke) bR 4> BT 0, 2, 6
24 h B ENCERARE, 254035 ISR  HEAE(100% 42
), R4 24 h IR FHAY 3 4, (B3 100%, REAR
Tk BRI | e RS B A, Y AR e
FUAEIsR, 3 e 2 v G o 2 ok e i v R

F 2 AR IS A9 B 0 HE X AR E IR E (n=6)
Table 2 Recoveries and relative standard deviations of standard
addition test (n=6)

Kol T Eltlﬁz% SERE AR
/(ug/kg) TE /% WeR%  WE%

1 97.1~105.5  100.3 2.9
HPLC-MS/MS 2 92.6~1059  98.6 4.6
5 90.5~99.6 95.8 3.9
20 94.6~102.8 98.4 2.9
HPLC 50 98.1~104.4 101.2 2.3
100 96.3~1003 982 1.6
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Fig.6 HPLC chromatograms of honey sample
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Fig.7 HPLC-MS/MS chromatograms of honey sample
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