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ABSTRACT: Objective To understand the residues and dissipation dynamics of pyrethroid insecticides in Prunus
persica L. fruits from the Xiaogan City and assess their dietary intake risk. Methods Prunus persica L. fruit
samples were homogenized, and the target compounds were extracted using acetonitrile as the extraction solvent. The
extracts were purified using a combination of primary secondary amine and Florisil. Chromatographic separation was
performed on an RTX-5 capillary column (30 mx0.25 mm, 0.25 pum), and detection was carried out using an electron
capture detector. Quantification was achieved by the external standard method to determine the residue levels in fruits
at 023 days after application under different dilution treatments. Results Method validation results showed that the
4 kinds of pyrethroid insecticides exhibited good linearity within the concentration range of 0.01-1.00 mg/kg (r*=
0.9942). The average recoveries ranged from 78.85% to 97.62%, with relative standard deviations between 2.12%
and 6.85%. The limits of detection and limits of quantitation were 0.001 mg/kg and 0.003 mg/kg, respectively,
indicating that the method possesses satisfactory sensitivity and accuracy. Field trial results demonstrated that the
residue levels of the 4 kinds of insecticides in peach fruits decreased significantly over time, following first-order
kinetic dissipation patterns, with half-lives ranging from 2.60 to 12.95 days. The initial residue concentration
increased significantly with higher application concentrations. Residues decreased to 20%-40% of the initial values
by day 5 after application, and most treatments showed residue levels below 0.50 mg/kg at 16-23 days, meeting the
pre-harvest interval requirements for food safety. Dietary risk assessment indicated that the national estimated daily
intakes of the 4 kinds of pesticides under different dilution treatments were substantially lower than their
corresponding acceptable daily intakes. The risk quotients ranged from 0.002 to 0.103 (all<l). Conclusion = Under
regular application concentrations and harvest interval conditions, the health risk to consumers is relatively low.
Based on the dissipation kinetic data, it is recommended that for the rapidly degrading fenpropathrin and
lambda-cyhalothrin, the pre-harvest interval should be no less than 16 days; for the more persistent beta-cypermethrin
and deltamethrin, the interval should be extended to 23 days. This study provides important scientific evidence for the
safe application of pyrethroid insecticides in Prunus persica L. orchards in the Xiaogan City and offers technical
support for their scientific use and management.

KEY WORDS: pyrethroids; Prunus persica L.; pesticide residues; dietary risk assessment; dissipation dynamics
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iy, BBk R AR KR —, Rk
EEEMLFE ) SR TR E, AT AEZ 4000
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R EE I X 22—, bR &R R
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4 5552y 60 AP, ZFEWLIRSI K. WIE. K. 6
PEEN . BRETERR, BEEETIE 10%~12%, ZURGE %K
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RANE ZH AR b, “EANZE R AR T W AL 44
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2 A

BT, IR A5 T 2k 2 5% B3 A DU 8 R A AU 815
% (gas chromatography, GC) B, < A & 3% - 7 1% ¥ (gas
chromatography-mass spectrometry, GC-MS)Z54% AR 126301 H
o, A g - T RS #% (zas chromatography-electron
capture detector, GC-ECD) HAT et 5 . RS, I
TP, ARG DN 2 AR 2 5% B8 A T BB 2 AR g
BT X 22 Bk b FAIBR R AG RS e 2y, R )5k K
SEIRE L T ARSI B B KU PR AL, LA Rk
Rz B RR S AR IS R B AR S

1 MR5REE

1.1 MR5%F

Eoki(tital), 25 EEE Thermo Fisher Scientific
oul); ARy prat, B2 EA AR A BRA /DD,
KR TR Frat, Barhs T a0 B BR A /l); N-P 3%
Z % (N-propyl ethylenediamine, PSA). 43 H{ [& #H 2% HX
(dispersive solid-phase extraction, d-SPE W [f} 5] )( 35 [#
Sigma-Aldrich A F]); Jo/KBREREE(Sr T4, £E Merck 2
wl); % Bk 1 (32 Supelco 22 F); 25 g/L IR F A HEFL M
(FEKZEEICS PD20080883, FEHAEMIRL A R F);
20% H R A B LI (R B A 2545405 PD20070497, Wil
AP T 4 b2 T A B F)); 4.5% e 250U 4 T Ll
(P EALZ5E0IES PD20050184, it HF-at MR
A B ), 5% e AR U R A TR L R (P R 25 50 S
PD20132398, WA HAEWRIE A RAF).

1.2 &

GC-2010 B SAH(AI% LA ECD Rl #% . RTX-5 B4
HH(30 mx0.25 mm, 0.25 pm)( H A HA F]); DSY-VI Y
RAL(EHE ARG SR 2 Al ), B-490 BUERE 78 K AL (B
+ BUCHI 2 7l); QL-901 BUjiig 153 R A i (- W o 45 0 HL
ANER)T); ALC-210.4 #H KK BE 0.01 mg, 75
ACCULAB /~#]); H1850 FIEL.LHLOH R ML L = (XA
T %A B 7); ULTRA-TURRAX FIAMEHL(T M 3L RAL
AR,

1.3 WA E
1.3.1 ®WE+R %

TE 22 BT A ol B 2% Be V8 A Bk Fel 5 i (30.92°N,
113.92°E) T Ji& 40U Bi He 2 16 25 2% AR 2B A 1 iy 1 ) 2% B
SRR I AR TSGR . FREEER . R
TR TR N = GRS R . BRI 3 ANEE /MK, A
SR Tt . ok IR K s (X IR, B/ N X ARk
W5 Bko MEZERT, HREEER . AR T A B AR R A R
FLIh4 534 3000, 2000, 1000 5B H; msk &S50

FLi# 1500, 1000 F1 500 5B . RAERT R 2 Nt e
0.1.5,7.9, 12, 16 f123 d. REERERFARAZEE, M
BNKAFF D FEHREADTF 1 kg BB SE, LR
TSI, FEE TR S L.
1.3.2 #emaras

PRI S g BESRILNE T 50 mL .0 9, fiiA 20 mL
CIEETER IR 2% FEY 2 min B8 3 min. FESIIA g
SALEN ORI ZUR % 1 min, F 6000 r/min Z5.0» 5 min, f#
ZHEFFAKA 2

WERIASEL S mL 2 ZIE4RBOR, R =R e oK
HRAREE(150 mg) \PSA (50 mg). 38 &' BLfiE £.(50 mg) ¥ 15 mL
d-SEP b i, WWESRT 1 min, FLL 6000 r/min &0
10 min, 02 2.0 mL 2% EMEILI, £ 0.22 um AL
AHER S ZGT IR AR g, IERIERE T 10 mL WA E .
ZIEWE T 40 °C /KB, ERMASRK FREET, W
A 1.0 mL IE R EFRE, IRIERS] 30 s, IR
EHERE, Mt GC-ECD 43#7.
133 A& g0t

FH RTX-5 BAIEHE(30 mx0.25 mm, 0.25 pm)i#F{T
GC-ECD 43#r. HEFEITREEBEN 260 °C, KA TIEFE
T, HFEAR 1 pL. B R AEAR(99.999%), Ui
1.0 mL/min. HIRFT AP 160 °CLARF 5 min, D5
#h 10 °CTHE 2 200 °C, FRLAEE/4d 10 °CFHEZE 250 °CIH:
445 10 min, BEJS LIS 10 °CTHEZE 280 °C. Al 23R
Bk 280 °C, ECD HLI% 1.0 nA.
134 F %Ak

()b v 26

PLZ: GC-ECD Kl A H IR F 3 Te . & 3Ms . =sL
ST AR S AR R TSGR Rk SR s AR, T
P17 1107 N B o 1T R Y [ B/ NS i (N I
BRPEFRE 3 8, Al GB 2763—2021 £ 5 2e 4 E 5bnE
B 2 R K ER B BR AL ) , #E4% 0.01. 0.05. 0.10. 0.50
1 1.00 mg/kg 5 MK, BAWER 3 IREL .. RHAME
025 T Ve AR i 26 RN SR DG AR fE 2R, TR R
B(r®). JrEEryE PR (limit of quantitation, LOQ)BUR K A
il F2L VRN RO 5 B R B VR B2, RP 0.001 mg/kg.

(2) 1T WS 3 R 2 3

FEAS ARRRE S A I A IR EF 4R . TR FAGTR . Rk
SRS Wi A e R TS TR AR VA T, VAN I VR B 4331
27 0.01, 0.05, 0.10. 0.50 F1 1.00 mg/kg, Fo4-¥E4)faHHE
25 min, BMRER 3 RER . HIAEIT AP,
I 5845 He B K ST 1Y [0 ST S 0 AH X A 1 f 22 (relative
standard deviation, RSD), T IEM I s i al g1 ARG 2 1 .
1.3.5 JFERR 4

HHE GB 2763—202, I ZHME . WA E N . =
ME TSR F T TR B H SRR A i (acceptable daily
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FH1TE

intake, ADI)Z %14 0.03, 0.02. 0.02 F1 0.01 mg/kg bw, LA
BEAE A R R T
KA (D)~ 5 L8R A ER R A H
Y9 [ £ B 7% 10 (national estimated daily intake, NEDI) Al XU
T (risk quotient, RQ):
NEDI=(CRLx*FIx100)/bw (1)
RQ=NEDI/ADI )
X NEDI, mg/kg bw; CRL b #k b A 25 5% & /K -
(pesticide residue level), mg/kg; FI MBI H ¥ A (food
intake), R4 1 R FBE B 8 R (2022 BR)HEFEAL H 2HEA
1% 0.0335 ke/d UE; bw SHTH & 14T (body weight), FFEIE
BAE IR 60 kg 114 100 A4 25 ADL, mg/kg bw.,
WY RQ< I, FeonfdtHE R b T T 232, RQ BN,
JRUBSARAES; 24 RQ>1 I, T AT A S A R v 7 XU
1.4 HIELLIE
GiilsrHrR o, 255k 5 R Ay &R Al o R
C=Coe M $iiik, Horf C il t 5 AY5R BB, mg/ke; Co
FHIURER UL, mg/kg; Kk ATHELE R H L, do RIEEH R
FH Microsoft Office Excel 2019 #4T4) B, i ] SPSS
29.0 F A AT G4, KA GraphPad Prism 10.0 2%
Bt AT AT Ak I

2 EREHR

2.1 FHAEBYMEN

Ry B UE RS W 5 3k A 2t OC R 5 BE RO, 43 i T
TR . m SRR . Ak S R A R R TR 2 e
P FIARE T 26 5 R T IC AR E R (R 1) S5 R R, 4
PR HRIZE 0.01~1.00 mg/kg vk By B kM R R
U, P BB R TET 0.9942, BB HA B
RPN, SN A SRR, FEEER . s
BT . v Ak S 2 TR R TR R4 TR 1 ik 0N 4y S R
—-6.25% . —7.11% 8.33%F1—12.70%, FHAaXHEIET 20%,
T W JBT X {55 T 7 ) SE AV /0N, 2 B R 255 2R R
ZyBRER AT ER

TE 0.01~1.00 mg/kg WAACE T 47 AR BHSGR L,
FANVREE 3 KE K . 4 B2 5 o7 35 a0 e 5 [ Ry
78.85%~97.62%, RSDs N 2.12%~6.85%, YF&4c25% 0
RS 35 5 5 M f B B3R (RSD<10%)!'®) . o, s UIR

FAHERAE 1.0 mg/kg KR 1Y DR 55 (97.62%), IR
JETETE 0.01 mg/kg KT B BRI AK(78.85%), {H A&
{4 F AT 42 . L (M b, R A H BR (limit of
detection, LOD)} 0.001 mg/kg, LOQ 7 0.003 mg/kg. Z55%
T, T ST 1R A € T ARGy vk AR B R Y LA R
UFARME . MERRTE S SR, T PR LR B R
AR 25 R 1) BT
2.2 HRRAIRLEER

AR RAECT, 4 Fhblbk RO RS AR ORI ek SR 5
Hh 8% B R B S ) S B S (Y S S AR (R 2). JitiZh)E 0 d
(1 h), BPAT7ERe SR ks i 20 5 s KO AR 25 5% /L WA
B B ek I A7 HHOR A A ) AR A ok B T ) T - R
HH AR e 1 BORT SR 52 A 24 1 ) iy ke B ik ELAT ER B
Horp, HEZHERTE 1000 fi5 M ALFE T (4] 46 5% o d5ec i
(10.300 mg/kg), M {6 5 44 Fig /£ 3000 ¥ Ab #F H MK
(0.758 mg/kg), iH A HURIVER B HE e T2 7E SR 90 3R
TET 140 63 B 5 o

BEE R3S, 4 PR MFIFR B B R T RB . fiZy
J55d, BEEERHIAEN 20%~40%:; 16~23 d 25U 311K
FREROHEESRMT 0.50 me/kg, 46024 R b ks
BYEESR o FEAH RIS ) 05, AN TR] 24 551 B s A5 504k 8 ) 3% B9
TR R, FFAGERE SR (3000 i) TR
e, TR ACE F S ER ARG BE(1000 f) AL T R 45
1%, R ER R

MG 4 FPIBR R e BRI AERR SR S b A 3R B i
BEET A AL B, R —Ssh J12E O B TG (55 3), AN
[Fi) 2 750) K i R b BRI 3% BR Sh A 945 & — I IS A LA, e
FB(rHE 0.77~0.97 Z ], BERABIRIIAHOR RiF. A
A% HUR KRR R AR AR ) P s AR B 22

SR, 4 Bl SRR T AR AR RS
P> e A0k SRR > e A U A >R B R . Horp, IR
BB R 2.60~5.23 d, FKPLHAHL T igas, fizh
WO B T (R R BRI ), LR il e A g 22, Horp
3000 F5H5 AL H T A (2.60 d), T 2000 f5H BT
A F 5.23 d, FREHLE PSR T S AR B Rt A X
Ba5R o B TR AR 2 01k 3.76~6.68 d, 7E 3000 fi%
TR Rt A B (3,76 d), T 2000 5 F B2 R A
(6.68 d), THLHHHLH A R 3 I AS 57 4Bt v 8 T v i LA AR Ak,

F1 4 MR RRBE R R RFINRFIFERIT & 512

Table 1 Solvent-based and matrix-based calibration curves equations of 4 kinds of pyrethroid insecticides

V&R Wb HEI 2 5 7 FE bR AE I £ Ty 72 TeE R B LR /%%
24 TR Y=1.12x10°X+4.02x10* Y=1.05x10°X+4.20x10* 0.9942 -6.25
TR SRR 2 Y=4.95x10°X+1.60%10° Y=4.60%10°X+1.68x10° 0.9970 -7.11
T A S A Y=1.20x10°X+3.30%10° Y=1.30x10°X+3.12x10* 0.9988 8.33
TR TR Y=1.18x10°X+1.89x10* Y=1.03x10°X+2.03%10* 0.9975 -12.70
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F2 AWMU BEREERRAFIETEHRRER THHRRES
Table 2 Residue degradation of 4 kinds of pyrethroid insecticides under different dilution ratios
. H R 24 R/ (mg/kg) R R S5 R/ (mg/kg) TR AR (mg/kg) TR A S5/ (mg/kg)
AR 3000 5 2000 f5 1000 f% 3000 f% 2000 F% 1000 f% 1500 f% 1000 A% 500 F% 3000 4% 20005 1000 fi5
0(1h) 4.870 6.360  10.300 1.110 1.720 1.980 2.420 2770 4.100  0.758 0.890 1.360
1d 3.420 4.750 5.510 0.895 1.310 1.210 1.940 1.920 2520 0.614 0.481 0.722
5d 1.340 3.170 3.120 0.361 0.953 0.929 0.947 1.810 1.720  0.275 0.553 0.487
7d 0.761 2.030 3.530 0.197 0.621 0.717 0.510 1.200  2.190  0.153 0.342 0.592
9d 0.723 1.330 2.080 0.208 0.392 0.549 0.548 0.651 1.280  0.181 0.209 0.379
12d 0.852 2.050 1.560 0.286 0.803 0.450 0.937 1.470 1.060  0.295 0.472 0.259
16d 0.446 0.749 0.869 0.157 0.293 0.268 0.599 0.745 0.699  0.270 0.390 0.169
23d 0.190 0.438 0.737 0.085 0.222 0.300 0.210 0.591 0.724  0.112 0.234 0.143

®3 4 MR RRBBER R RFIEN P EERATSHRREEXESH

Table 3 Dissipation kinetic equations and related parameters of 4 kinds of pyrethroid insecticides in Prunus persica L.

ez iR Aab B MRS’ e FA L 3E/d

3000 % Y=4.626¢ 2 0.9667 2.60

RS TR 2000 % Y=5.935¢ 135X 0.9507 5.23
1000 % Y=8.742¢ 016X 0.9051 4.17
3000 5 Y=1.079¢ 183X 0.9413 3.76

R R E S R 2000 1% Y=1.576¢ 197 0.8787 6.68
1000 1% Y=1.708¢ 12X 0.9068 5.77
1500 % Y=2.246¢ 013 0.8576 5.18
T AR R A e 1000 5 Y=2.406¢ 07624 0.7737 9.09

500 f% Y=3.525¢ 0-1017% 0.8907 6.81
3000 1 Y=0.6863¢ *!1*% 0.8145 5.78

TR PR 2000 % Y=0.6703¢ 054X 0.8837 12.95
1000 f% Y=1.130¢ 2% 0.8682 5.49

AT RE -5 24 TR AE SR DR R I IR B I S8 R R K
W R AR R 5.18~9.09 d, HAP AR B 4L(1000 %)
AEFRRT PRI (9.09 d), RIUITERG S M R 2 RI7E R 903k
TR R . VRSB ER 1 ARl 5.49~12.95 d,
FLrb e 2000 FEAR R WK (12.95 d), 4 F2s s
g EY), FRPHAR LA R ETRE.

SRR, B R AR A X 45 2 50 1Y T A R R 8
PR — R, (IR RS R O R . A A H R (i
2000 fEFRRE) M B ML K A B S, AT RE S 25 W40 fi
Yo o SR R W BRI O E R K. &
A, 4 B0 25 R0 FE MR R S b 1T A T ke WE A7 LR AR M I
WL, U7 5 25 R BE R B T A BE 9 58 AR FH S, B A
SRR LR A R R R S 2, DR e
e ]

23 BEENEITHER

W% ChERREETERE ) HEEHPER HEA R
(0.0335 kg/d)FAAE AFHHAT(60 ke), THRRFRRMBRAEEUE
T 4 FiHDBR A 4GEE A RFIAY NEDI 5 RQ(F 4, £ 5), 4
7R, 4 R B NEDI Jy 0.0001~0.0030 mg/kg bw, AT
i) ADI(FPE 4518 0.03 mg/kg bw; EsEEAEMS 0.02 mgkg bw;
TSR AERE 0.02 my/kg bw; JRAFAEE 0.01 mg/kg bw); RQ
JEREA 0.003~0.103 (<1), FRHAZER BUZTHE 251 T, 4 FhZis
X B 2 1 i R o XU B3I

] B, MEZ5RII(1 A A LAY RQ A4,
Hodr HGUA TS 1000 f7 AR EE ) RQ Bk (0.103), {HA/5H 2
T XU B (RQ=1). Ffi& R EAWRE TR, 4 Fhjslm
NEDI 5 RQ {E#4A ¥t sh, izh)s 5~7 d ipEE
VIR KB —F LU, 16~23 d BB R RQ EART
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F4 4 IR ARFEEEE R BT ZEYFH NEDI (mg/kg bw)
Table 4 NEDI of 4 kinds of pyrethroid insecticides in Prunus persica L. (mg/kg bw)
SR8 [ B s e AT E 4 R [ ER T 4 e

fif If) /d 3000 1% 20004 1000 f% 3000 f% 2000 % 10001% 1500 4% 10001% 5001% 3000 f% 2000 1% 1000 %

1 0.0019  0.0026  0.0030 0.0011  0.0011  0.0014  0.0005 0.0007  0.0007  0.0003  0.0002  0.0004

5 0.0007 0.0017  0.0017  0.0005 0.0010  0.0009 0.0002 0.0005 0.0004 0.0002 0.0003  0.0003

7 0.0004 0.0011  0.0019 0.0002 0.0006 0.0012 0.0001  0.0004 0.0005 0.0001 0.0001  0.0003

9 0.0004 0.0007 0.0011  0.0002 0.0002 0.0007 0.0001 0.0002 0.0003 0.0001  0.0001  0.0002
12 0.0004 0.0011  0.0008  0.0005 0.0004 0.0005 0.0001 0.0004 0.0002 0.0001  0.0002  0.0002
16 0.0002  0.0004 0.0005 0.0003 0.0004 0.0004 0.0001 0.0001  0.0002 0.0001 0.0002  0.0002
23 0.0001  0.0002  0.0004 0.0001 0.0003 0.0004 0.0001 0.0001  0.0001 00001  0.0001  0.0001

x5 4 R R R RFEH A RQ
Table 5 RQ of 4 kinds of pyrethroid insecticides in Prunus persica L.
pEainl 545k R A S s R A S T 4 e

/A 3000 4% 2000 % 1000 4% 3000 4% 2000 4% 1000 4% 1500 f% 1000 f% 5004% 3000 4% 2000 4% 1000 fi
1 0.064  0.088 0103  0.054 0053  0.071  0.025 0.036  0.034 0034 0027  0.040

5 0.025  0.046  0.046  0.027 0050  0.048  0.010 0.027 0020 0015 0031  0.027

7 0.016  0.033 0039 0014 0033 0061  0.006 0.017 0026 0009 0019  0.033

9 0.015 0024 0029 00l6 0018 0036  0.006 0.010 0014 0010 0012  0.021

12 0.028  0.046 0031  0.026 0041  0.029  0.008 0.025 0014 0016 0026  0.040
16 0.009  0.014 0016 0016  0.021  0.019  0.005 0.007  0.003  0.015 0022  0.009

23 0.004  0.008  0.012  0.006  0.016  0.020  0.003 0.012 0014 0.006 0013  0.008

0.02, JRURS KP4k R Z B [l . Horp, FRRBG R -5 il
A T AE AR AT R (R W B A5 R 0T XUBS: AR X 45 s, T
e R3S A T T L B TR A 45 PR B R S R AR Y
R £ RUBS: 7K F-
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