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Determination of 3 kinds of chiral pesticides in tea by QuEChERS-ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of isomers of 3 kinds of chiral pesticides
(dinotefuran, isocarbophos, indoxacarb) of in sun-dried green tea and Pu’er ripe tea by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods 1% acetic acid in acetonitrile was used as
the extraction solvent for samples, and the purified process was mixed primary secondary amine with carb
purification The extracts were separated by Chiralpak IG chiral column, detected by UPLC-MS/MS and quantified by
matrix external standard method. Results Three kinds of pesticides had good linearity from 0.002 to 0.2 mg/L, the
correlation coefficient was greater than 0.993, and the limits of quantification were from 0.0025 to 0.25 mg/kg. The
average recoveries of 3 kinds of additive levels were 73.57% to 123.7% in dried green hair tea and Pu’er tea, and the

relative standard deviation was 2.6% to 18.7% (n=6). Conclusion This method is simple to operate, high accuracy,
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and low cost, which can be used to determine the residues of 3 chiral pesticides in sun-dried green tea and Pu’er tea.

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

insecticide; tea
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R S B, T EE . THRSE TZEHRBME
KB, TEEDSTERZH . MM, 2R, X2
WA 2 TR ENAEY, XA RA PR
AL /5= 2N /1. AN L B2V 1+ N 3 1 I
Wee It VAR P S I (R R e i 2R Ak, 32 sk T R
FECE M R AL, E L P T 0 77 = B
o TR A Rl A 24 R B 36 I, AR 245 1 FH AL Bl =2 184 o,
AT 5E 5 R S A 2 5k B AE A b, SR B R A
40% LA b AR 2GR IR AR 2, R AR DL A1 T e 44
SEO PR R T RG], ol i Py Ak
W R AL, Ak 2% 45 R R 7 1 AS ] 5 B0RE R KA AR
BEPL T TR S R LR S, H AR A
B 4R 5 B A 0 SE B ) A B (accelerate  solvent
extraction, ASE). il 4l B A BGE! Y(microwave assisted
extraction, MAE) . # i % Ui 7K 25 B 2 ¥ (supercritical
fluid extraction, SFE)%, ek Oy A DR IS8 3 (0 15 1k
(gel permeation chromatography, GPC) . & #H fif % Ht
#:05)(liquid phase microextraction, LPME). QuEChERS 4%
AR UOL gy ok iy AR UTVRI [ A AR A R R U®)(solid phase
microextraction, SPME) I % 4% 24 5% B4 K vk R 2 H S M
4,153 (gas chromatography, GC)!' . Wi AH €04,33% - 53 B 3 33
¥ (liquid chromatography tandem mass spectrometry,
LC-MS/MS)., S AH 3% - 5 Bk F 1= (gas chromatography
mass spectrometry, GC-MS/MS)?D4E - 1| FFIVRAH 4,33 - Ef B¢
Pt A #E . TR . REE s ELH
QuEChERS(quick. easy. cheap. effective, rugged. safe)
HiARJE Anastassisdes 7£ 2003 FE R H, HETH 2
His FFESIAR & S ARSI b, 207 R B L P L A
fiX. %4 m. FEARE GB 2763—2019 (& i %4
FARME AR 2R KA B BR A ) Pl T 65 Rl 2y
FEZE T R SR R B% BE i, R B R SR A S R TR
PIBE R AR IS A HLBEIS . AW TR 3 Fhefk 255
PRk dU . K B | B R, A A R LAY
ZR 2280 B R g A 0.02~6.06 mg/kg, 7K HHE B
i B 0.207 mg/kg, (HJZT-PEA 24 5% B BAGIN R L 41 .
AWK QuEChERS JyikVEMATAbEE /5K, #7745
e 30 i Tk e 24 0 R R AR A 1 - B I BT 3 (ultra

performance liquid chromatography -tandem mass spectro
metry, UPLC-MS/MS)YKiill 75k, b i ff P4k 5 A5 b -
PEAR 25 5% B 22 Ve SR R 2 Al s
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1.1 XE5RF

KQ-500E #4875 i i v e (B2 LU T A 75 A AT PR )
TRIPLE QUAD 4500 # = i A0 (633 - = 5 PUAR A B4 (38
[E AB /A#]); Chiralpak IG FE IS (4.6 mmx250 mm,
5 um, HAKIFEBAR), HEWIEAHRAEE KA AF);
TGL-15B =i & DML = B 2238 ); PM4800 HL T
KF-(0.1 mg, fE[E Sartorius 23#]); L5 K A 4K,
MilliQIPLE # 4 7K #% (3 ¥ Millipore 23 F]); DFT-200 F-4i
T T BEAR WML CHI YT IR T AR R WL R 2 D) o

CNE (A 3g4l, 1 E Merck /A l); NaCl, Jo/K MgSO,.
VKR . ZIE(rhrat, 2548 E Ak 248004 B HD); N-IY
I e GRA A SR DR A R A R, wil
Jfie(10 mg)  ZK BB | B HURL(T BE IR EE 34 1000 pg/L, K
AR IR T e B A S 3 0

TAHAAK WG Bk A TAS A KU AL 9500 %
12 WA
12,1 HHBRRE 4L

AR SR RIS 1L 80 ELE, ARIUMIA 2.00 g (R 2
0.01 g)F 50 mL .04, A 4 mL /K, #R5E 1.0 min, #E
30 min, AIAS 1%ZBREY 10 mL ZHEHEW, IAHE 1.0 min,
AR 30 min ZRENA 2.0 g TO/KBREREEFN 4.0 g & AL4N, TR
J#%€ 1.0 min Ji5, 5000 r/min &.0> 5.0 min, & B 2 mL Fi%
WA 20 mg PSA Fil 40 mg carb, %€ 1.0 min, 3.
5.0 min 5000 t/min, 3 0.22 pm APLIENE, 7 PG,
1.2.2 AR 49 Be )

PRUERE W A3 ERR USRS 1000 pg/mL 1Y
7K o ol R PR AR VE IS WA 1 mL T 10 mL A R,
FREL 80.88 mg Wk LT 10 mL B, MAZIEES
0B, AR 40 me/L MIARMETR W, T—18 °CAik
T ARAT

FRUERE W IR — i R AR AT 10 mL %
Wi, CIEES, 3 AECH A 2 0.002, 0.005. 0.01 .,
0.1, 0.2 mg/L MIRAARUERR IR . WE e . ZK e i A i ol
B Es R LR 1.
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Fig.l Structure of 3 chiral pesticides

FERARE TAREWR: 25 A E BARMEGER 1.2.1 ik
IR, RAZS (IR R A B HI S 0,02, 0.05,
0.01., 0.2, 0.5 mg/L AYHEFRARME T AR
123 & RaEsa

(D AR s 4514

{aiEFE: CHIRALPAK IG A1:f: 35 °C; Hii#: 0.8 mL/min;
PERER:: 1 uL; FENA A 0.1%F BR AT 1 mmol ZAREL/K; i
A B: . FREEVEDIRRF: 0~ 5.0 min, 65%B; 5.00 ~
12.00 min, 65% ~ 95%B; 12.00 ~ 16.00 min, 95%B; 16.00 ~
17.00 min, 95% ~ 35%B; 17.00 ~ 25.00 min, 35%B.

QBTG4

B FUE: HLWEZE L B [electro spray ionization positive
ion, ESI(H)]; AW Jr xC: 22 K2 b 1 I (positive ion
multiple reaction monitoring, MRM)# =;; S A5 K I N
20 L/h, SN 55 Lh, S HE S 55 L, 4B
SR 650 °C, W55 B R 5500 V, BARMSENER 1.

®1 3MFUERGNRESH

Table 1 Mass spectrum parameters of 3 kinds of chiral

pesticides
e fRE R BB TET O RERE REEREE
/min mz) (M2 A% A%
i 4.47 129.2*
I]A
ok U 471 2033 055 50 16
. 12.41 203.0% 51
RE 13.41 280 56 96 55
N *
KRR }‘5‘;(7) 273.1 21321]'00 67 ;;

s R T

2 HR55%

2.1 HRETCEGF AT
2.1.1 BREMHAHAL
AW ELE LI E B4 EHAK LRSS, BT

Wk e 5V K KBRS K B HUBEE T K, 5
BTN . CIESAYER, AN . ZIEAHLERI
3 R TR G HEBOCR, 45 R B RICRAHZEA K, iR
NG IRZT B, Z G AR, B s SRR E B Y o
G BEBUN T v 1 T4 43, TRk 2 I VR4 H
W SR Ut K TR R R, SRt AKRERE R 3
Fhge 21 IR, e BRI BLINOK o BRANEE 20 o
A 1% LR RERS AT 3 R MR 2GR 5 & A A, e
W, R AT R S MRS A 1% BRI 26 1R
RAREE
2,12 HF X gk

AR A, A RKENEAR . M, X2
B SEMI I, A5 AR By B S R EA T ik, 452305 e (o
T, G I Y 22 AR A A AR5 R R BT 20 mg
PSA il 40 mg carb [A]Asf st fb 2140045 TH0AL, HEELT
FEJFARN A 24 BT B2 AWF I X 5, FESRECR 43 i
A 20, 30, 40, 50 mg HJ PSA, HAKIHRHAAS; $2H
WA 20, 30, 40, 50 mg carb, A SRR, 454
2 NGEREEL, R ANE 2, H4 20 mg PSA 1 40 mg
carb [t I iFH 70.0%~103.2%, 4 PSA ikF] 30 mg LI
J&i, Bf#E PSA & BB AR LA K, PR 22 AR
K, 2 carb BIFH TN 40 mg LURBIO LA, Li8%
FEIRZIERE T 20 mg PSA 1 40 mg carb 1E gkl .
213  EEEA R

PR R 7 FRAE R A5 LA, T A 24 0 ) it 1)
A3, AT EFE H A G 1 M sh A, (R T
FR AR R, ok et 78 F oK, Sk R e AN BE 4 5,
£ G VE A HLA, TR R R et 4k T, 3
=T A HOGR) AR R M AT R L EISOR, A 5
VRS, 3 0.1%(V:V) R R/KIEB (S 1 mmol/L ZRENME
R BEANR T 3 AR AT BT Ay S,
SHAH A B UEA T T AN TR 2L, A WL 10% 18 4% =
65%, MFERTER 20 min AL E] 25 min, HAAREMITA M
FHARZ B, RIEA R Zear i ah a8, g 3 F
FhA 24 (0 A N P 3 R
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Fig.2 Recoveries rates of 3 chiral pesticides under different conditions
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Fig.3 Standard chromatogram of dinotefuran, isocarbophos and indoxacarb
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2.2 AR RNE RN

B RIS (R v BEAR T W, SR FLALR 5 ixt 5
AT A BRI TA B S, ERE 1 L, AR
SR UERE 3 YR, AR 24 (X WLAA R 1R BE SR AR AR (X, mg/L), 3
R RE AR IS 06 T AR 2 (5 D\ AR A () A0k 7 il 42
B, ATLIAS BN AE M3 RO R L VA bR v il £ R e A ok
REnER 2 PR, AZEM ML S RN RS ERR 2
i A H 2 0 R A A 2 s 1 ) s A R RN
I 2 H ] e g Ak A 2 2 R R S B
5o PRIE SR ZS (3 PR BORAE bR, 8 A T3 sl
B I RS M R PR BT T

23 [EWER, FEEER. BEE

2,00 g NEH 3 AL A A2, 25l
INAFLEF MR SARERE 4 1 mL, #8 1h, IRGK
A TR AR, TR BB AL B A TR B
AL AR, SR PR S 253 1 6 U A YR A v i 4 Ak B i A5
M B R . EEIE FRZACE AW ERES S R, 115
- A 24 - 359 B0 WS 0 AH X A 7fE Al 25 (relative  standard
deviation, RSD), TTREERILE 3, 3 FiRkZingE &R N
0.0025~0.25 mg/kg, “FH ML N 73.57% ~ 123.7%, RSD
HE 2.6% ~ 18.7%Z IA1, il & Rl (i 2K

F2 IMFURAMNRFEME LS, THEAFKTHEEFE, HXABMERYN

Table 2 Regression equations, correlation coefficients and matrix effects of 3 kinds of chiral pesticide enantiomers in Pu'er raw and

ripe tea
wE&w E 951} L MEVE Fl/(mg/L) etk e MXREr e SR
2N 0.002~0.2 Y=5257.9%-5393.3 0.9994
R-(-)-Ik B
W& B4 0.002~0.2 Y=2302.9%+1634 0.9993 0.56
2N 0.002~0.2 Y=3086.1%+796.71 0.9995
S-(+)-1k HL i
% B 4% 0.002~0.2 Y=1795.9%-62.008 0.9990 0.41
2% 0.002~0.2 Y=749.48X+231.8 0.9989
R-(-)-Efi H gk
HER 0.002~0.2 Y=717.86%-190.63 0.9993 0.04
2N 0.002~0.2 Y=476.57X+713.62 0.9988
S-(+)-Efi
HEXK 0.002~0.2 Y=487.45%+114.28 0.9994 0.03
2N 0.002~0.2 Y=3372.7%-361.93 0.9982
R-(-)-7K e
= REPAS 0.002~0.2 Y=2571.1X+1015.7 0.9991 0.23
2N 0.002~0.2 Y=1614.7X+1812 0.9991
S-(H)-7K W B i
5 B 4% 0.002~0.2 Y=620.14%+801.03 0.9940 0.62
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RS RE(N=6) (31 BRI, A, SR . BRI, A, 2010,
Table 3 Spike recovery rates and relative standard deviations of 418): 611

3 chiral pesticide enantiomers in sun-dried green tea and Pu'er

ripe tea (N=6)

LINSREP S RLRIEAGN
a4
EHER/%  RSD/%  EICRE/% RSD/%
91.73 7.73 111.47 6.3
R-(-)-k HL i 105.00 5.4 123.67 6.5
77.43 10.02 113.5 4.4
102.27 8.5 122.53 8.6
S-(+)-1k dU iz 114.00 475 122.80 49
110.83 4.4 117 5.5
110.93 8.0 114.07 18.7
R-(-)-Efi H gk 98.73 7.9 113.43 7.4
81.5 6.9 103.83 5.4
110.07 8.0 101.67 14.2
S-(+)-2f HU g 100.00 17.9 115.10 11.5
92.02 5.6 106.27 10.9
122.60 9.0 120.20 10.8
R-(-)-7K Je T 9 107.63 5.2 119.80 3.4
73.57 2.6 93.17 3.6
120.03 16 123.7 13.1
S-(+)-7K R B 114.80 14.5 112.10 15.9
87.60 18.4 113.23 9.7
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