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Abstract: Neonicotinoid insecticides play an important role in the prevention and control of

pests in crops, such as rice, wheat, corn, and vegetables, because of their broad spectrum,
high efficiency, low toxicity, and low residue formation. However, their widespread use poses
potential threats to the environment and human health. Cycloxaprid and paichongding are two
new classes of neonicotinoid insecticides. The National Food Safety Standard Maximum Residue
Limits for Pesticides in Foods ( GB 2763) specifies the maximum residue limits for paichongding
and cycloxaprid in rice, brown rice, wheat, and cabbage. However, the established limits are
only temporary. In addition, no detection standards have yet been specified, and no relevant
standards have been established in China. Therefore, establishing a method for analyzing cy-
cloxaprid and paichongding residues in food is of particular importance. In this study, an opti-
mized method was established to determine the residues of cycloxaprid and two noncorrespond-
ing isomers of paichongding in plant foods using ultra performance liquid chromatography-
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tandem mass spectrometry. The chromatographic conditions, matrix extraction methods for
dried fruits and tea, and amounts of the purification materials C,;, PSA, GCB, and anhydrous
magnesium sulfate were optimized. The pesticides were extracted using an acetonitrile solution
and separated from water with the addition of sodium chloride. The samples were centrifuged at
5000 r/min for 5 min, after which 1. 00 mL of the supernatant was purified using 150 mg of an-
hydrous magnesium sulfate, 25 mg of C, 25 mg of PSA, and 10 mg of GCB. Cycloxaprid and
paichongding were separated on a ACQUITY UPLC BEH C ; chromatographic column (100 mm
x2.1 mm, 1.7 pm) via gradient elution with 0. 1% formic acid aqueous solution containing 5
mmol/L ammonium formate-acetonitrile as the mobile phase, and detected in electrospray posi-
tive ionization mode coupled with multiple-reaction monitoring ( MRM ) mode. Quantitative
analysis was performed using an external standard method. Cycloxaprid and paichongding dem-
onstrated good linear relationships within their respective concentration ranges, and the corre-
sponding correlation coefficients were all above 0.99. The limits of detection (S/N=3) and
quantification were 0. 05 ng/kg and 0. 01 mg/kg, respectively, which meet the requirements
specified in GB 2763-2021 and GB 2763. 1-2022. The established method was used to validate the
recoveries of cycloxaprid and paichongding spiked in foods of plant origin, such as paddy,
brown rice, wheat, rice, peanut, raisin, cabbage, lettuce, green bean, tomato, potato, shi-
itake mushroom, apple, citrus, and tea substrates, at three levels. The spiked levels covered
the limit levels specified in GB 2763-2021 and GB 2763. 1-2022. The mean recoveries of the tar-
get substances added to the 15 substrates at concentrations of 1, 2, and 10 times the LOQ or
the limit values specified in GB 2763-2021 and GB 2763. 1-2022 were distributed between 78%
and 110%, and the RSDs were within the range of 0—12. 8%. One hundred batches of fruit and
vegetable samples were analyzed using the developed method, and the results showed that the
selected samples were not contaminated with either cycloxaprid or paichongding. The proposed
method is simple, sensitive, and universal, and has wide coverage. Thus, it can be used as a
confirmatory and quantitative detection method for epoxidine and piperidine in foods of plant
origin.

Key words: ultra performance liquid chromatography-tandem mass spectrometry; cycloxaprid;

paichongding; foods of plant origin
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1.1 5 F

U3000-TSQ Quantiva 7 = 54 i AH € - B
i ( £ [E Thermo Fisher /A #]) ; IKA KS 4000ic
FEIRFEIR (T2 [E IKA A H]) 3 BSA2202S U+ K F-
(f# % Sartorius /A ) ; ME155DU AU i, 1 K ( Fit
+ Mettler Toledo 23 7] ) ; TDL-5-A BIB.0AL(
YERFAUERT) ; ELGA Q15 U8 4l /K 24k 8 (9
ELGA AH]) .

PR AR H B BR U  ( CAS 5. 1203791-41-6) |
(5R,7S)-WR B BE b5 fE i ( CAS 5. 1214742-91-2) |
(5R,7R)-Wk KU BEARE i ( CAS 5. 1213785-98-8) ,
AEFEY>99. 0% , KR /RIERHE A FRA A,

N (%4l 7 = Merck 2\ 7)) s @ALSN (70T
af PE R RL e B A PR\ ) 5 TR B ER BE (4 B2k,
K KA #iR ), 500 CHIBE 4 h, BT T4
w T RAE) 3 N-TH 3L & R B 570 ( PSA, KL% 40 ~
63 pm, V25 SCI R A A R A R ) 5 /A
FEHEA RERE B ) (C g, AR 40~ 60 pm) £ 851k
A (GCB, K% 40~ 120 pm) ( KRG SEA/REL

HARAF) .
1.2 FRAERRAE

53 SRS B R HCBR S R E FH IR HONE AR oE S 10
mg, F Z NGV € 45 2 10 mL, Bt il 55 &k B
1. 0 mg/mL FRIERS S, i FH AT 2 F Bl
T 24 TR B AR AE R TR
1.3 HABLE

B IHBHEE T BRI RS R A REK NEE
KoK FEAEIRFES 2.5 g, BN 7.5 mL K, R i€
Sy, HEE 30 min T K SR BT BR IO R S 9
TR 2.5 g, A 7.5 mL 7K, )5 43100 SR i A
T ARSI R S AR U PR R
Bl SER MG IRFESS 10 g RrRuRRE A IR . FREUKY
PRSI HRRE 2.0 g, ) BaRRE A T ITA 10 mL
N IRTEAT L, YRR S min, LA 5 g bR R
HIRAT (Z5 3 R E 75 &AL 84) , T 5000 r/min
B0 5 min, IR IRAAL

WEHT 1,00 mL _Li57 2 RN & L& (NS
150 mg Jo/KBBREE .25 mg C .25 mg PSA 10 mg
GCB) ,iRHER 4 30 s, T 5000 r/min &[> 5 min,
WERAAL B ¥ 0. 50 mL, illA 0. 50 mL /K, 1R4) 5
i 0.22 pm FEALUERE, AL
14 &G
141 &5

(3% . ACQUITY UPLC BEH C,, {5 #: (100
mmx2. | mm, 1.7 pm,3&[E Waters /A7) ; i shAH
A 2N, FBH B: 0. 1% FE/KE R (7 5 mmol/L
M%) . BEEEBENE .0~ 1.0 min, 10%A; 1.0~4.0
min, 10%A~50%A; 4.0~5.5 min, 50% A~95%A;
5.5~6.5 min, 95%A; 6.5~6.51 min, 95% A~ 10%
A; 6.51~9.0 min, 10% A, #:i:35 C;ii#.0.3
mL/min; R .5 ul,
1.4.2  Jig &t

B IR ESTIE, IF 21K M55 L . 3 500
VBRI L 400 C 5 B 1 5 A8 AL . 350 C 5 4
KU 40 Arb; A0S0 10 Arb; IR i -
1 Arb ; BlffE <. = 2R <R J7:0.2 Pa, £
7 WA = (MRM) 45348, AL RS S50 R 1,

2 SRS

2.1 BEZEFRRL
WA R 0. 1% H R AKE A O, T A
[A] A6 B Bk B 2% 14, X b T Waters ACQUITY UPLC
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Table 1 MS parameters of cycloxaprid, (5R,7S)-
paichongding and (5R,7R) -paichongding

Compound Precursor Product RF Collision
ion (m/z) ion (m/z) lens/V energy/eV

Cycloxaprid 323.1 126.0* 80 46

277.1 15
(5R,7S)- 367.2 263.1" 79 17
Paichongding 321.2 12
(5R,7R)- 367.2 263.17 79 17
Paichongding 321.2 12

RF lens: radio frequency lens; #* quantitative ion.

BEH C,;(100 mmx2. 1 mm, 1.7 pm) F1 Thermo
Hypersil GOLD C (100 mmx2. 1 mm, 1.9 pm) #
SO PR 4 e R SOBE (9 2 B AR, 2R
B PR AR R BETE PR R A b A B RO O 3630, IR
TRORE Y3 3k 1 FE 4 43 B, H & Waters ACQUITY
UPLC BEH C, A 35453 25 I TE BT, Rl it 75 2
T 5 % JH Waters ACQUITY UPLC BEH C,, {fi¥%#E
RS T SHAH AL

SR I B SR AL, BAR R L B HR A
FRUEA R 0.5 mg/L (WA 50% NG KEWR) ,
3 0. 1% R 7K (75 2 mmol/L H R ) -2 0
0. 1% AR /K (% 5 mmol/L F R%¢ ) -2 i 0. 1% H
Fig/K (7% 10 mmol/L H g4k ) - ZINE1E R i sh A 47
OYES . SUREE I S AH I R IR S Wk R
WGE T > S AL R Tk | B2k 40 P TR ek P 2, 43

JEE At 5 B SR SRR Bt o P R VA R 4 o, W T R v
MEEEI ., 50% NGRS ES, s & 2
mmol/L ¥ F REL T , 4 e e WU W BH 552, 38 2 A
Hh TR e i 13 48 25 5 mmol/L B, BR 48, H e XU 06
TH IS, 25 AR v B % ik RAUE AER 052, ATy
A E TSI AN 0. 1% F IR /K (& 5 mmol/L iR
B -G o DA IS ST P HUNE FIR Ho g Y 48
B g an il 1 R,

IR HOBE AR PR 5, 37 7 AT P A ML B i
e 5 WY i, S5 PR VEVS VR (1 mg/ L, SR R 8 4%
W) T8 A, KA R (A5 A R S WK R R R L 43
Wk 10:0.9:1.8:2.7:3 .6:4.5:5 4:6.3:7.2:8 1:
9, K 1. 4 WM AN IR A ROE AT o0, 4
R UAREA AR EUINT K AR R P48 U
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6 Cycloxaprid 5 (5R,7S)-Paichongding 4 (5R,7R)-Paichongding
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Fig. 1 Extracted ion current chromatograms of cycloxaprid, (5R,7S)-paichongding and (5R,7R) -paichongding
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BENE . K ChemSpider K4k 4 R 24 48 HUBE |
WR HBERG log P {40 2. 44 F11 3. 72, )& T2 AE i
RB W, 27 BRAT AR AR e B SCHik Y ARSI R
FH O TE R B 57 5310 AR A U ek A SR}
PEPEVLEfLEE C s JPSA . GCB, /K MgSO, , Hi4H &
J5 K B R FHIE SIS AT Ak, iy
FERTPGLIA (EKER) AL (FoKED Eilg A
VERY) A CRRRRAE S ) #EAT IR0, AL B AR
T AREUZSIRAR 2.0 g, A JK 8 mL, i+ 30 min,
FEUL AL ERAETR] 1.3 77, PULLA FIAE A B A PR
PEEL BN 1.3 97, ik DR B L3R 2, i
B PRI AR ARV T it 2tk A7 1

F2 BUEMEASHELKBETMRESTER

Table 2 Orthogonal experimental design and range analysis results of purification filler combination

No. Influence factors Recoveries/%

C3/mg PSA/mg GCB/mg MgSO,/mg Tomatoes Peanuts  Tea
Test 1 ( cycloxaprid) 0 0 0 150 128 121 61.4
Test 1 ( paichongding) 110 147 90.6
Test 2 ( cycloxaprid) 0 25 10 300 128 167 60.3
Test 2 ( paichongding) 115 149 82.2
Test 3 ( cycloxaprid) 0 50 25 600 124 163 57.6
Test 3 ( paichongding) 111 144 71.4
Test 4 ( cycloxaprid) 25 0 10 600 117 111 65.1
Test 4 ( paichongding) 107 136 88.7
Test 5 (cycloxaprid) 25 25 25 150 137 161 56.3
Test 5 ( paichongding) 109 146 79.7
Test 6 ( cycloxaprid) 25 50 0 300 145 155 56.4
Test 6 (paichongding) 111 143 76.2
Test 7 ( cycloxaprid ) 50 0 25 300 133 109 58.8
Test 7 ( paichongding) 104 137 82.2
Test 8 ( cycloxaprid) 50 25 0 600 141 154 56.9
Test 8 ( paichongding) 107 139 78.6
Test 9 ( cycloxaprid) 50 50 10 150 143 143 56.2
Test 9 ( paichongding) 110 142 74.6

K, (cycloxaprid) /% 1272, 151, 59.8¢
K, (paichongding)/%  112°, 146", 81.4°
K, ( cycloxaprid) /% 1332, 142", 59.3¢
K, (paichongding) /%  109%, 142", 81.5¢
?3( cycloxaprid) /% 139%, 135", 57.3¢
K, (paichongding)/%  107*, 139", 78.5¢
R (cycloxaprid) /%

126%, 114°, 61.8° 138%,
1072, 140", 87.2¢ 109%,
136, 161, 57.8°  130%,
1112, 144> 80.2¢ 1112,
1382, 154 56.7¢ 1322,
1112, 143> 74.1¢  108?,
12.4% ) 15.2%, 2.47° 11.3%, 47.0°, 5.03° 8.50%, 3.80", 3.00° 8.60%, 2.00", 1.90°

143 58.2¢  136%, 142°, 58.0¢
143%, 81.8¢ 110%, 145>, 81.6¢
141", 60.5¢ 135%, 144", 58.5¢
142" 81.8° 110*, 143", 80.2°¢
144 57.6° 128*, 143", 59.9¢
142°, 77.8°  109%, 140", 79.6°

R (paichongding)/% 4.63%, 7.40°, 3.07° 3.83%, 4.33"  13.1¢ 2.77%, 0.633", 4.07¢ 1.70*, 4.83>, 2.07¢

a. tomatoes; b: peanuts; c: tea.
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FAE LT

F 2 W GCB . Jt7k MgSO, 7 P4 1 i 5 i b xif
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8 LU I, Ui B FH e [l A 5

AR, i H 25 mg C, .25 mg PSA 10
mg GCB 150 mg Jo/K MgSO, X} 1 mL # Bt ik it
it

A5 I A SR R I TR HE A7 6 T T R,
TH T RER A KR LSS A, SEBG TR E
ZIHFR I K # E E CIE B BRI FR 2 5 A% O
PEHL, AL SR L 1.3 45, SCR S SRR, S
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2.3 BRI

JoT T B8 AR AR A7 B B A S T S B0
JEAON (ME ) AT BEXT S f 45 S 7= AR 5 ), AR S 56 Bk
PERAAT (A0t H IR R A A5 MR o BE BT AT T
SRRV, SR RN  Fe A S0 22 AORR S A
ABR T R AY AR CH R NG A R R
Y, TC ) 72 5] J5E oA E VA VR, TR B 50% 28 K i
WL ] RN BRI, AL , 53 304 JE
bRl TAEM AR AR TAEII 2R, 115 ME, ME
= (5T DG C A o 1t e AR 23 0 700 s o T 4 R )
100% . >4 ME & 80% ~ 120% Jy 55 3L JFi %4 , ME
509% ~ 80% X 120% ~ 150% I g 45 3L g i, ME
<50% I = 1509 I A5 3 Fsgons 2

SRR IR E | (SR, 7S) -WR HURE AN
(5R,7R)-WRHUBETERF AT A5 H 88 NG AE i 22
PUIL RN ANI] 5 S A 22 57, 3B T01 H AN TR0,
TR 80% ~ 120% MYZESK (L3 3) , R G AS S 90 ) o2
RS Fbn e ph 28 2 1

%3 IR|HE, (5R,7S)-WRHEEFI (SR, 7R) -Yk e 7
FEA FET CHIE AR S o B B AL
Table 3 Matrix effects (MEs) of cycloxaprid, (5R,7S)-
paichongding and ( 5R,7R )-paichongding in
rice, tea, cabbage and citrus substrates

MEs/%
Compound -
Paddy Tea Cabbage Citrus
Cycloxaprid 758 90 86 65
(5R,7S)-Paichongding 819 89 92 81
(5R,7R)-Paichongding 893 90 113 92

24 FHEFEH
2401 LZMERESHEHR

B1 2 AR TAEWRIE &, 25 (R i O
VT ) AN ) J 2 R 1) 6 R A5 b o T AR VA TR,
TE 14 AT, X 3L TR A AR i TAE G Wtk RE
Wi5E , LA TR YN A b, E BRA) T vk B S A A b
ZRIARAE TAE ML 13 BT FEFNAH O R %, 45
T L 15 FPSEFORE i v R SR e RTIR HUBE 7R 45 A
(2R I TR DN 2 1 A S P I, 2 M A O R B>
0.99, TEAS FRES IR BRI, HlF AR eE i
DUIFRFE it il 45 B AR (IR L (S/N) 55T 3 I Y
FEE AR BR (LOD) , 4 0. 05 pg/kg( L
A0t 3 AR ) 7 2 GB 2763-2021 1 GB
2763. 1-2022 Y FR Sk I EK R, Jrik i =R
0.01 mg/kg, ABFL/ME A 45 T T AH 00 33 - HR I0C T i
ACHRIN 15 FRIERT Y H AR 2 MY L Rt
FRENR 4,
242 ERERERZE

AR S 7 1) R i T A T I A BT AR
X} PR A8 HUBE IR HUEAE 15 Fh 56 BRE i b b AT =K
AR BCEE (n=6) , INbR/KF# 5 GB 2763-
2021 11 GB 2763. 1-2022 (1) BR & /K -, BAR A0 s K
V- REE R 4, TR FEW A 152 45,10
Ve e RS IR B 7 2 1SR TR 78% ~ 110%
T, #4546 GB/T 27404-2008*) 1 5 1) 225K
(7£ 0. 01 mg/kg F1 0. 02 mg/kg s HN/K - mbree
A X8 RIS TE 60 ~ 120% 36 Fl 4, 76 0. 5 mg/kg Al
1. 0 mg/kg U HNACF- Y IARAE i ~F- 25 1R 26 7E 80%
~110% YEFE W) .
2.5 LEREERBIET

FHARSIZ I 33 57 19 7 355 3R F VLG 48 I AS [R] X 3k
() 100 FHE SR BEFE SR IEAT AL FERN 20 Hr | 25 S e 0H . S PR
R S ARG HE A AR R I TR HRUE AR B, AT X
PR A 2] B C B RIS B AR 2 A 6
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x4 15 MERPIRERIEMIKREHE TR &EFRENREKEMBXRERZE (n=6)
Table 4 Linear ranges, linear equations, spiked recoveries and RSDs of cycloxaprid
and paichongding in 15 sample matrices (n=6)
Matrix Compound Lm?irg;il;ge/ Linear equation Spiked/(mg/kg) Recoveries/% RSDs/%
Paddy cycloxaprid 0.5-20.0 Y=27650X-772.2 0.01, 0.02, 0.1 88.2, 90.8, 99.0 4.73, 4.14, 6.76
(5R,7S)-paichongding 2.0-100.0 Y=39400X+14720 0.01, 0.02, 0.5 94.8, 95.8, 100  3.91, 2.13, 2.65
(5R,7R)-paichongding 2.0-100.0 Y=27660X+9396 0.01, 0.02, 0.5 94.7, 95.0, 101  3.18, 0, 1.08
Brown rice cycloxaprid 0.5-20.0 Y=28000X+347.2 0.01, 0.02, 0.1 80.2, 85.8, 97.3 2.67, 4.39, 4.29
(5R,7S)-paichongding 2.0-100.0 Y=40090X-296.3 0.01, 0.02, 0.5 101, 96.7, 100  3.76, 4.22, 2.33
(5R,7R)-paichongding 2.0-100.0 Y=28120X-1978 0.01, 0.02, 0.5 97.0, 96.7, 102  3.45, 2.67, 2.48
Wheat cycloxaprid 0.5-20.0 Y=40550X-1487 0.01, 0.02, 0.1 93.0, 93.3, 100 4.08, 5.53, 5.48
(5R,7S)-paichongding 0.5-20.0 Y=49730X-255.8 0.01, 0.02, 0.1 103, 103, 103 5.00, 2.50, 7.74
(5R,7R)-paichongding 0.5-20.0 Y=37120X-2044 0.01, 0.02, 0.1 103, 102, 105 5.00, 2.67, 5.22
Rice cycloxaprid 0.5-20.0 Y=42850X-2430 0.01, 0.02, 0.1 96.0, 96.7, 97.8 5.47, 7.07, 3.79
(5R,7S)-paichongding 0.5-20.0 Y=51990X-4239 0.01, 0.02, 0.1 104, 102, 104 6.11, 4.08, 6.66
(5R,7R)-paichongding 0.5-20.0 Y=38650X-3893 0.01, 0.02, 0.1 105, 102, 108 5.72, 2.54, 3.77
Cabbage cycloxaprid 20.0-1000.0 Y=12870X+179800  0.01, 0.02, 1.0 85.0, 85.0, 88.5 6.47, 4.80, 4.21
(5R,7S)-paichongding 2.0-100.0 Y=41000X+3059 0.01, 0.02, 0.1 100, 100, 110 6.01, 2.58, 3.71
(5R,7R) -paichongding 2.0-100.0 Y=31190X+1515 0.01, 0.02, 0.1 107, 105, 110 4.83, 1.94, 4.69
Lettuce cycloxaprid 2.0-100.0 Y=33740X+11180 0.01, 0.02, 0.1 78.0, 80.0, 84.0 11.3,9.41, 5.15
(5R,7S)-paichongding 2.0-100.0 Y=46650X+16280 0.01, 0.02, 0.1 89.0, 90.0, 90.0 10.3, 6.09, 6.15
(5R,7R)-paichongding 2.0-100.0 Y=35340X+6440 0.01, 0.02, 0.1 98.0, 105, 100 10.0, 3.98, 0.410
Green beans cycloxaprid 2.0-100.0 Y=27030X+28060 0.01, 0.02, 0.1 88.0, 85.0, 85.0 12.8, 11.8, 11.2
(5R,7S)-paichongding 2.0-100.0 Y=39070X+8445 0.01, 0.02, 0.1 103, 100, 90.0  7.93, 10.4, 7.73
(5R,7R)-paichongding 2.0-100.0 Y=47190X+45800 0.01, 0.02, 0.1 102, 100, 100 4.00, 2.58, 1.10
Tomatoes cycloxaprid 2.0-100.0 Y=31030X+18740 0.01, 0.02, 0.1 86.0, 90.0, 91.0 3.87, 4.18, 3.92
(5R,7S)-paichongding 2.0-100.0 Y=38840X+16750 0.01, 0.02, 0.1 103, 100, 100 5.95, 6.65, 5.04
(5R,7R)-paichongding 2.0-100.0 Y=29760X+7596 0.01, 0.02, 0.1 107, 105, 110 4.83, 4.26, 5.75
Potatoes cycloxaprid 2.0-100.0 Y=32970X+13220 0.01, 0.02, 0.1 97.0, 85.0, 91.0 7.57, 4.80, 7.67
(5R,7S)-paichongding 2.0-100.0 Y=45520X+1512 0.01, 0.02, 0.1 100, 95.0, 100 0, 4.40, 8.96
(5R,7R)-paichongding 2.0-100.0 Y=35240X-1882 0.01, 0.02, 0.1 103, 95.0, 100  5.01, 8.81, 3.35
Shiitake mushrooms cycloxaprid 2.0-100.0 Y=28550X+10500 0.01, 0.02, 0.1 82.0, 85.0, 86.0 4.61, 3.04, 2.37
(5R,7S)-paichongding 2.0-100.0 Y=39680X+6517 0.01, 0.02, 0.1 101, 110, 100 5.38, 2.49, 6.65
(5R,7R) -paichongding 2.0-100.0 Y=30800X+1600 0.01, 0.02, 0.1 102, 100, 100 4.00, 4.08, 5.89
Apples cycloxaprid 2.0-100.0 Y=37120X+10770 0.01, 0.02, 0.1 91.0, 90.0, 89.0 4.02, 3.51, 2.40
(5R,7S)-paichongding 2.0-100.0 Y=48190X+4340 0.01, 0.02, 0.1 101, 95.0, 100  7.99, 6.15, 1.63
(5R,7R)-paichongding 2.0-100.0 Y=37280X-4100 0.01, 0.02, 0.1 103, 105, 110 11.8, 3.58, 4.98
Citrus cycloxaprid 2.0-100.0 Y=34250X+5456 0.01, 0.02, 0.1 88.0, 90.0, 83.0 4.64, 4.18, 4.03
(5R,7S)-paichongding 2.0-100.0 Y=44810X+13580 0.01, 0.02, 0.1 103, 100, 100 5.01, 5.16, 4.75
(5R,7R)-paichongding 2.0-100.0 Y=35520X+10500 0.01, 0.02, 0.1 105, 105, 100 5.22, 3.58, 5.31
Peanuts cycloxaprid 0.5-20.0 Y=41570X-3084 0.01, 0.02, 0.1 96.0, 100, 98.0 4.10, 3.76, 2.08
(5R,7S)-paichongding 0.5-20.0 Y=47450X-8206 0.01, 0.02, 0.1 105, 105, 100 5.22, 1.94, 4.08
(5R,7R)-paichongding 0.5-20.0 Y=35400X-5972 0.01, 0.02, 0.1 103, 100, 100 5.01, 3.76, 6.12
Raisins cycloxaprid 0.5-20.0 Y=43670X- 7243 0.01, 0.02, 0.1 93.0, 95.0, 95.0 4.70, 4.40, 9.38
(5R,7S)-paichongding 0.5-20.0 Y=54870X-7728 0.01, 0.02, 0.1 98.0, 100, 100  8.24, 3.76, 4.67
(5R,7R)-paichongding 0.5-20.0 Y=40680X-7354 0.01, 0.02, 0.1 104, 100, 100 6.82, 6.06, 4.52
Tea cycloxaprid 0.5-20.0 Y=26040X+1008 0.01, 0.02, 0.1 89.0, 90.0, 83.0 5.98, 16.0, 11.7
(5R,7S)-paichongding 0.5-20.0 Y=39000X-2424 0.01, 0.02, 0.1 91.0, 85.0, 80.0 9.32, 8.92, 4.84
(5R,7R) -paichongding 0.5-20.0 Y=28160X-410 0.01, 0.02, 0.1 86.0, 85.0, 80.0 12.3, 9.67, 5.90

Y. peak area; X: mass concentration, ng/L.
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