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suspension concentrate on Malus domestica and assess its dietary risk. Methods The samples were pretreated by
QuEChERS method, extracted with acetonitrile, purified by salt-out, and then filtered to a certain volume. The detection
was carried out by ultra performance liquid chromatography-tandem mass spectrometry. Results At a sampling
interval of 21 d, the median residues of chlorfenapyr and chlorantraniliprole in Malus domestica were 0.042 mg/kg and
0.040 mg/kg, respectively, with the highest residue concentrations being 0.37 mg/kg and 0.26 mg/kg. The 7 d after
application, the dissipation rates of chlorfenapyr and chlorantraniliprole were 23.5% to 86.7% and 21.8% to 61.7%,
respectively; 28 d after application, the dissipation rates of chlorfenapyr and chlorantraniliprole were 49.4% to 88.9%
and 45.5% to 83.3%, respectively. The half-lives of chlorantraniliprole and chlorfenapyr were 4.6 d to 31.9 d and 2.8 d
to 27.8 d, respectively. For long-term dietary risk, the risk quotients of chlorfenapyr and chlorantraniliprole in Malus
domestica were between 0.0016% and 1.0%, far below 100%,; for short-term dietary risk, the risk quotient of chlorfenapyr
in Malus domestica was between 21.46% and 67.90%, while chlorantraniliprole had no acute reference dose, thus its acute
risk quotient could not be calculated. The maximum residue limits of chlorfenapyr and chlorantraniliprole in Malus
domestica were both lower than the estimated maximum residue levels. Conclusion According to the recommended
dosage and the recommended pre-harvest interval, the residues of chlorfenapyr and chlorantraniliprole in Malus
domestica are both below the maximum residue limits, and the dietary risks to consumers are acceptable. However, it
is necessary to closely monitor the short-term dietary risk of chlorfenapyr to children aged 2 to 13, and be vigilant
against the high exposure risk caused by large intake in a short period.
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QuEChERS HEHh (5 E Agilent 24 7)); Aigok (Wi NG a4
AR
1.2 UFE5E%

Xevo TQ-MS A i s50i AH €l FRBC (X . Acquity
BEH Cs 4% (2.1 mmx100 mm, 1.7 pm)(3E[E Waters 24
w)); 3K15 B O ML (7 [ Sigma 23 F]); KS4000ic 1H ik %
it . GENIUS3 Jigis iR & % ([ IKA 22 H]); XPE205 +
T 32— T K3 PL1502E T4 2 — B R (Fi 4%
H-FERZ A ).
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PO TR 22T H R R . NS BRI
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B S JF IR HRNALS, b Lvg bl . ILREW G, T
A MR 4 iR A T A . A
DL 1, IR0 B AL H X FNZS (X BN 14, /N EAR
4 B, NK R E R . TR NVE O HUR L
AR R A2 IR, MR 75 me/kg(ARUL
73, BIFREE 2000 FRGHRIFR), WEZEHE2y 1 UK.

RAEREA RIS, AT 4 BRI B A )35

Pr(l. T WL S, mBEAE B ENDRE 2 AMERIEH
TORE . BRI SER LSS R B, AR R E LD
2 kg HARDF 12 MRS AR ZBRFA, IR RS
YIWE G 51085, WA kgi ke dl, B {3 100 g BE .
132 FARE

(1)BE S AT AL P25

FREUKE S 5.00 (RS = 0.01 g), BT 50 mL B5.045
. ZARA S HE 30 min, A ZIE 20.0 mL, P
350 1/ min $%3% #EHL 30 min, HIA—fL QUEChERS #EHh
£, FIZIRS 5 min, FFLL 9500 v/min .0 3 min, #EHE
B 0.4 mL FiHR MK ERZE 1.0 mL, FERIEEHMATR
5], F0.22 pm BB NESE, A = 80RO 65 - 5 I T
PE .

QBRSNS Tk 45

TRAR ISR R FH Acquity BEH Cig (2.1 mmx100 mm,
1.7 um); {38 s AN 25 (B)FAliK (C), 2R FRH I ik vk:
0~1.2 min B} 40% B, 1.2~3.0 min B} 40%~90% B, 3.0~5.0 min
I} 90% B, 5.0~5.1 min I 90%~40% B, 5.1~ 7.0 min I} 40%
B; ¥y 0.3 mL/min; IR 35 °C; PEREAEN 5 uL. R
TR R S5 B IR, IR A, 2 E RN AR,
3% 2; HEHEN 3.0 kV, ZHESTHEA 1000 L, #EFLS
FH A 150 L/h; S2ABIEEEA 500 °C, BFIHIEH 150 °C.
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Table 1 Information of field trials

s FE) D S5 — YR it 24 i [ + g FAb M R JAZ 48 /mL FK L
N ST PRI R K 2024-07-29 AL 4 8
I 2 T L 2024-07-05 b i 4 45 4 8
WP T Fay=) 2024-07-22 05+ e 4 8
Tkt 22 M o 2024-08-23 B 3 6
oA PR T e 35 2024-09-17 it 3 6
TR a4+ 2024-08-30 TbYE IR ES 4 4 8
Kgei FHLX E5pn 2024-07-06 b+ 4 8
TR 5 T o 2024-08-22 %A 3 6
INARA Brma T =] 2024-06-17 A 4 8
INRAB WG T 1E+ 2024-09-18 VgL 3 6
AR T8 M T aE 1+ 2024-09-20 Wt /R 4 8
=“HE R Bt 2024-08-01 21t 3 6
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Table 2 Mass spectrometry parameters of chlorfenapyr, bromopyrrole carbonitrile and chlorantraniliprole

fetty {52 B4 ] i ’%jj FHTmz  HILREN R /v R
i 4.64 484.22 21;;10; ig i; B F
AR L i 3.40 349.0 ?;10; ig iz BT
-
SRR H I 2.78 349.0 248563"1134 2 i EEF

TR E BT BHACUE 2k A IR R, TR IR T ) S P A i A A, P W ) AN ), (EERE R 7R B T3
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o p WPRRERERIREE, mg/L; v, NRES R IIREA
L mL; Vo R A FISIRA S BUAT(0.4 mL); Vs e AR
(1 mL); m AFESFRRERE, g Ay IFESHIGETIRR, 4 SAARFRIETRIAR,
I R LA | SR R R B %) 250 (matrix
effect, ME)3 T LA @),

W=p x

ME/%=( %m ~1) x 100% )

B2 W R % 71| 7S B S i el B AR e
2R, ME EEZWE MM, 24 ME>0 B3R
A7 76 FE R G SR AN, ME<0 By 3% B A7 76 3 Jo 400 i) 3% Rz,
IME|>20% I % B 77 75 B\ 19 56 B &4z, 75 R T ot DE g
AMRIE ST HER E 1 o

S A R SR R R I e Y B A R B R XU
(long-term dietary risk quotient, RQ )& 1L A 0(3)F1(4)
TR
STMR x F|

W

NEDI
RQ1/%= ADI

NEDI= 3

x100% )

A NEDI HE ZAG A5 H A 1 (national estimated
daily intake), mg/d; STMR ATERFE/EY) LTI 15
F A58 B HF{E (supervised trials median residue), mg/kg; F; N
R ABE AR TH R R bw R TRIBY B 51 5 1 XA
AT (body weight), kg; RQuy A KIIREE KUK RY, (ELBUD,
KRS #/NUEL ADI i 4 H R 4% A & (acceptable daily
intake), mg/kg bw; R GB 2763—2021¢ & i &4 H Kb
W R R RERARAE) ME, REKY ADI b
0.03 mg/kg bw, FHIKFELEN ADI 4 2 mg/kg bw, BT
I A S ORI L ECAEY B STMR {ER N,
B Ko B B (AT, sk R a2k
F2 KU PEA B 2 SO0, DRI, AR R A o 2 7 5
S NEDI B TRk

Tl T RIS H R FE R e Yo B Y R A XU
(short-term dietary risk quotient, RQgr) 118 2L A3 (5)F1(6)
TN o
Uex HR xv + (LP — Ue)x HR

bw

NESTI
RQgp/%=
st~ p o

A A NESTI J& [ 54 530 4 01 i £ £ A (national
estimated short-term intake), mg/d; Ue W3R FIREE, B(HEL
0.225 kg; v SRR Z AR SR, BB 3; LP 2 KA i
Y2 (large portion), kg; HR JE A 255% BRI A fi i vk BR

NESTI= Q)

x100% (©6)

(highest residue), mg/kg; ARD 2P S5 (acute reference
dose), mg/kg bw, HUHET ARD 4 0.03 mg/kg bw, A& 1HF
SRR 1) 2S5, RQsr R A WG £ KUK 7,
{ELB/DN, JRURS /N0

R4 e ok H A AN KT8 H RTEA RN
JEI), 4 A e £ 22 4> LB (safety margin, SM)AYIHE LA Z
(7), B RERR R A THET AL ILAK®).

_ ARTD X bw )
Uexv+LP-Ue
eMRL= ADIxbw )
LP

K H: eMRL by & K 5% 8 BB & £ 1 {H (estimate
maximum residue limit), mg/kg,

RFEBEE SWAE 2018 4 Hdg i, iy
TSLAC I RGE JIE 14) 2E 2 1 2 HO IR BRI 10 £, TRt
S U6 I e £ XU VAV 114 ik B 400 SOy MU I 5 T A Mgt I
10 fis =2 A,

1.4 HUEALIE

KR A1 DPS V9.01 ##47 I #1422 5430 #r, P<0.05 %
WIXT LU 2H B h) 22 55 0 3 . BRI Origin 2021 1R, 5
R/ EE 3 RlE.

2 HER5HH

21 SWIEEBYM
2.1.1 AREEERS KRR

¥ie 1.3.2 HRTAFAE TR 25 (R UEA TR, 1R A3
Jias ARG, 25 (1 R O RR e bm o b S AR A5 3 o i 2
(M2 Jy R SAH O R B R 3), SR rp 3 P 25 hRUE
1£ 0.0005~0.1000 mg/L i [l N etk 47, iR S ik
JERERPEIE L, MO RE r 8 0.9979~0.9999, 3ER H & H
R Pt fre 1 ekl i B AR R e DL 2, SR
R R TSA I 6 A7 AR SR T AR AN, B 19.2%; 3
TR Gt 2 R R B A A R T 50N, M —6.1%.
212 M FEEHREENEEE

IR ] s X e i 2 43T % ) I A 8 AR 5
TESEIZS FURE S A SIS I AU g | AR i | SR IRH
ARV TR, AN BES R 0.01, 1.00 i1 2.00 mg/kg, &
MRIEFRE S WK, RS SRR, i 1.3.2 dhatkk
AR KA A HEA T I BSOS, R IS 7RSSR Y
SR AR S 90%~102%, HSTARUEM 22 2.1%~5.0%;
TRAQ I T 2632 o 1 - B LSRR 83%~94%, A X FR
HEMRZE R 1.6%~7.7%; 58 HL % Ik e £ 32 5 v (91 2 [ )i
BN 98%~100%, FHXTFRUENMZE R 0.9%~2.7%, 7Nk
B EMRARER 22 M5 A4l AT AR E NY/T 788—2018
CARVEY A 2458 BRI v DN ) SR, SR . 54k
MR G R T S S ) s B R 0.01 mg/kg.
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Table 3 Standard curves of chlorfenapyr, bromopyrrole carbonitrile and chlorantraniliprole in Malus domestica
matrix and acetonitrile

V&R g Eaeealil T o T 2 AHK R AL MEs/%
" ZIE ¥=290896.1X+418.0 0.9979
Hu 6 — 19.2
SR Y=346789.7X+181.3 0.9999
. 2N Y=2330396.8X+2430.9 0.9995
TR B — 19.2
SRR Y=2777115.7X+1375.7 0.9998
) 2N Y=17788986.4X+10664.2 0.9996
S R i — -6.1
SERIL R Y=16711876.9X+8279.6 0.9999
2.
a 1001 3.40 TELAC AL i 1001 78
= N
= =
B bl
SIS
4,64
0 b . 0 N .
0 2.00 4.00 6.00 8.00 0 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

P ) ] /min

PRE ] /min

B2 g . AR IE () SRR I (b) B S B T (i 1A

Fig.2 Total ion chromatograms of chlorfenapyr, bromopyrrole carbonitrile (a) and chlorantraniliprole (b)

22 RARAKEBESHBRER
221 MARGRBLER

15% B« S HR R FP M e v R SR FH e 55 1kt 24
RS 75 mg/kg, HilF] 2000 £5, WIEREZE 1 R M 12
R B RIS A IR, SRUIRE S 21 d B, Sl A S SRR
% STMR 4 0.042 mg/kg, 5% HR & 0.37 mg/kg; F R
ZRH g AR S R Y STMR 2 0.040 mg/kg, %% 84 HR Xy
0.26 mg/kg. RULIAIRE Jy 28 d IFAIEARIRR T 21 d, ik
b, AT P, S S OIS T SR B R 5 B
A TR E B ATRE i i 8RB B (A I A PR ),
2R ILE 3.

a 04
0.3

0.2

5 B/ (mg/kg)

0.1

b 03,

28
Ff Al /d

HREhAER

AWFEAE 4 A AT T IR A, Hoh R
FHCDK R S JC B S0 TR A A B, T AR L OC R BLG HR
AT IPEEE R AL ARG W E T 3 A b5 i 7
A — G Eh J12%E, MKERE()>0.94, 3 HFEMLT
W25 7 d, HUMEIE 0T AR R 23.5%~86.7%, S R
e (9 8 i Ol 21.8%~61.7%; 25 28 d, T3k
49.4%~88.9% (UG )FI 45.5%~83.3% (5 2K H k), 5%
FA SRl B A0 . S ROR B I 1 >R S 0143 1k 14.3
4.6 f131.9d, HEEIERIE45r 510 13,7, 2.8 #127.8 d
R ILIE 4, g RN SHILE 4.

222

02r

HR R /(mg/kg)

21 28
i) /d

F3 HUlilis(a), SR TG RE (o) A 7632 2R i A F 45 B

Fig.3 Final residues of chlorfenapyr (a) and chlorantraniliprole (b) in Malus domestica
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Fig.4 Dissipation dynamic curves of chlorfenapyr (a) and chlorantraniliprole (b) in Malus domestica

F 4 ERPHBERNERRRRERNHES RN R

Table 4 Dissipation equation and half-life of chlorfenapyr and chlorantraniliprole in Malus domestica

R ZFR 5 b T s AHK R AL LT /d
G ERL C=0.03482¢ 05067 0.9831 13.7
i 1L PG C~0.08965¢ 247 0.9495 2.8
IR & C~0.16373¢ 024" 0.9634 27.8
G EXL C=0.0349¢ 004854 0.9686 14.3
SRR e 1755 C=0.05863¢ ' 0.9956 4.6
IR & C=0.10672¢ 0217 0.9677 31.9

223 KHBERBARE

ARG VAl TG I A SR e 2R B e X A [ A 0 Bt
AN TR 500 B S T) Ja A R B AR 1 R £ 2R 6 KU,
FEREAS [R) AR 0 R S0 R 0 XIS R R A7 25 S Pk A A nk
5 i, NIRRT MEREHRENEIRS S EA IR
T 22 g XU i K AR TS0, R R SR R B R 21 d B R
0 A S R R R R AR SE SR R ) STMR (0.042 mg/kg I
0.040 mg/ke)ITHEKWIER NEDI {H. 45 REWGEE 5),
RQur Bk F A HE I ML, 2~6 2 ILEMK
R £ XU f i, 5 A A I B B RQur A7 W 5 M 22
F(P<0.05, G R P e A8 3 7T 2 Pk L 5 5 AR A B
HIFEABRSL, A 22 AR W35, AN TR S A4 PR 45 v [ 4
W BB KIS ARG R B fE R E 2R
(P<0.05).

SRR T, SR R o A N AR R R vk B
FEAFARED RQur HIEMLT 100%, Mk 1.0%, i
I 32 2R e i i R SR RS Y e e B e B XU T 11
BRAARM, T AR G477 0] i (0o 75 mg/kg, RIFGFE
2000 F5)E I, FETE 21 d L aiE R Rk, X
BRBELZ 2N,

224 BIEEEARE

ARD ZAEEE N A EYI S, X AR 2

FRAAN KRR AR

M P A% 24 5% B8 BX % 251 (joint meeting on pesticide
residues, IMPR)#ft 4, HUENE 1) ARTD 4 0.03 mg/kg bw, K
A 5 A UK I 1 bk S 2 Y G R
X AR 2 PR EE AR, 3 A R A XU 1 T g
PEE /NP TR, ASBIF S FPPAL 3 IR e sk i i ) 3 [ A )
AR B L A [ ) B AN [ A BRI AT A e I £ A R
JRURSE, I X AN TR R %) 6 00 M XU v R 22 4 SR B4 7
ZESPEAIHT o MR A (S 2 (6) 1534 1 i £ KU 7
HAE A7) A5 3 SM A . 25 R KRBT (3 6), RQsr
HEAR b 23 BE A AR I I B I R AR, B AR S A D VP R RS
Wi, 2~6 & JLE MR X iR m, Bl 50%, 60 %
HIRY 4 AMER BRI B3 2 57(P<0.05, Ttk
AETER ST A BRSL), B AR LA 22 R R
FE(P>0.05) 0 ANIRN TR AR PRI v [R)AF I B J A A
AR HA & ) LA L B2 A7 A (25 22 57(P<0.05) .

SR, 3P T A A R G R I A G 5k R
X R R AHER) RQst LT 100%, Ui B FR = Ja R
WINEAER SRS & T U2, 3 2~13 % L&
) RQgr L T AF4LAIh BAEL] . SM G fik T & A4l
AR, JUHE 2~6 & LE R SM 5 UG 95k B
{E(0.37 mg/kg)dEH Heilr, X ATAERE TILEMEEHA
5OV H AR A R PO, BT LA RE Y 8 O
JEESEROE
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Table 5 Long-term dietary intake and risk quotient of chlorfenapyr and chlorantraniliprole in Malus domestica
. . . . § " - in Malus d .
FAME R W i)
. R R NEDI/  RQu/ eMRL/ s/ R NEDV/ eMRL/
IR N & . - , RQu1/%
KA R AR T e megld) % (mgke) kg Wfthte  mgd) QT (mgikg)
L 2~6 18.3 134.1 3.08E-04  1.00** 1 16.1 99.4 2.59E-04 0.86" 1
JLE  7~13 35.3 147.0 1.75E-04  0.58" 2 29.6 101.4 1.44E-04 0.485 1
5 H 14~17 562 177.1 1.32E-04  0.44%% 2 50.4 91.5 7.63E-05 0.255¢ 2
WAE 18~59  65.7 118.3 7.56E-05  0.25“ 3 60.5 73.6 5.11E-05 0.17* 3
f; B =60 63.7 142.6 9.40E-05  0.315¢ 3 55.9 45.9 3.45E-05 0.11¢ 2
s
= L 2~6 17.4 126.3 3.05E-04  1.00™ 1 15.5 109.5  2.97E-04 0.99%¢ 1
i[5
JL#E  7~13 34.1 154.9 1.91E-04  0.64% 1 294 96.6 1.38E-04 0.46" 1
e 14~17 510 209.0 1.72E-0 0.57 2 7.8 1083  9.52E-05 0.328¢ 2
& HE 4 4 Ba 4 BC
AR 18~59  56.0 162.2 1.22E-04  0.41% 2 54.0 84.0 6.53E-05 0.228¢ 2
B =60 54.9 132.8 1.02E-04  0.34% 2 48.8 423 3.64E-05 0.12¢° 2
L 2~6 18.3 134.1 2.93E-04 0.0150** 91 16.1 99.4 2.47E-04 0.0120" 80
JLE  7~13 35.3 147.0 1.67E-04 0.0083% 102 29.6 101.4 1.37E-04 0.0069"% 85
B TAE 14~17 562 177.1 1.26E-04 0.0063% 162 50.4 91.5 7.26E-05 0.0036" 145
BAE 18~59 657 118.3 7.20E-05 0.0036 190 60.5 73.6 4.87E-05 0.0024°¢ 175
-
A B =60  63.7 142.6 8.95E-05 0.0045% 184 55.9 45.9 3.28E-05 0.0016<° 161
ARH
Wk L 2~6 17.4 126.3 2.90E-04 0.0150* 86 15.5 109.5  2.83E-04 0.0140% 77
JLE  7~13 34.1 154.9 1.82E-04 0.0091%%* 98 29.4 96.6 1.31E-04 0.0066 85
& H 14~17 510 209.0 1.64E-04 0.0082B* 147 47.8 1083  9.06E-05 0.00455% 138
WA 18~59  56.0 162.2 1.16E-04 0.0058%* 162 54.0 84.0 6.22E-05 0.00315* 156
B =60 549 132.8 9.68E-05 0.0048“* 158 48.8 423 3.47E-05 0.0017%° 141

0 MR RN 22 58 B3 (P>0.05), A BEER 2 5 8 3 (P<0.05),

AN TR IR AR R AR R 4E I 25 PF TR I XN BE R He 8. R IR].

F6 ERTHBFENEMESEAEBMXIERE

Table 6 Short-term dietary intake and risk quotient of chlorfenapyr in Malus domestica

KRB FRE IR AR R M DXL R A AF T AN TR ARl AR A LA,

HAGER Wi VZi)

il e e PE ﬂ;ij;;/g e ROy ﬂ;ij;;/g ) RO (i
L 2~6 18.3 403.4 1.73E-02  57.52*° 0.64 16.1 403.4 1.961E-02  65.37** 0.57
JLE  7~13 353 693.1 1.20E-02  39.94%° 0.93 29.6 693.1 1.429E-02  47.63% 0.78

B OHE 14~17 562 693.1 7.53E-03  25.09% 1.50 50.4 693.1 8.392E-03  27.97° 1.30
AR 18~59  65.7 693.1 6.44E-03  21.46™ 1.70 60.5 693.1 6.991E-03  23.30™ 1.60
B =60 63.7 693.1 6.64E-03  22.13™ 1.70 55.9 693.1 7.566E-03  25.22P*  1.50
#L  2~6 17.4 403.4 1.82E-02  60.49*° 0.61 15.5 403.4 2.037E-02  67.90" 0.54
JLE  7~13 34.1 693.1 1.24E-02  41.34% 0.89 29.4 693.1 1.439E-02  47.95% 0.77

4 HE 14~17 510 693.1 8.29E-03  27.64% 1.30 47.8 693.1 8.848E-03  29.49% 1.30
AR 18~59  56.0 693.1 7.55E-03  25.18% 1.50 54.0 693.1 7.832E-03  26.11™ 1.40
EH =60 54.9 693.1 7.70E-03  25.68“ 1.40 48.8 693.1 8.667E-03  28.89<P* 1.30




%3

PO, S 15% R « SR B ek o 7R S SR 0 5 B T A S 2 R £ R XU A 209

3 %W i

DAFE A 08 F B, — P PR A0 o - S i 30 A 0 o il
FREAA, R RO €0 - H I T G U AR 35 4 YA i
AR R e Y AR T T R RO (3 -
EP IR SO T [T B PR SRS S SR e ekl . AR g i A
HORF BRI 5, Jr D L R, DGR . R
RN RS S SO A EDR, A RO SE SR v dUE S
e FLARI ) R0 G H R M 1 ol et 3 R AR A T B S

AT AE I I (] P, T A SR st ) ok i f R 52 e
4 FF TR Mg 1) % P o 349 A L TR [ R 1 e KB R B
o WTEE T HORSMAILARM G 3 M it 2
Tl 245 11 T Mo R B A e, SRR R TR B 1 2 O
4.6~31.9 d, ML 2.8~27.8 d; KELS T
URUTR R R, JCIE IS T AR IR ZR, LA & A )
e, A3AT R RE A R R R AR OB R R, LS R A
P, ISR IRAE IR R A G, oAb, Lo v (v 90 £ 1 3 e
PR, TR AT RE S0 U R e KR (25,3 °C) i TR
BRI RIR9.1 °COFIR2 MBS IR(21.4 °C), Bk
U, 2 PR 2 7ESE SR i R R 34 | i S B R EE I 2 FD
E SR IA B, YN G R . P A HaE, B
SR LB, 2.02~3.5 dP S R AH P Y
LRSI 3.5 APV 2.2~2.6 dBY; A H R AE L
W TEI R 19~26 U, 78Tl AN 32 e vp (12 3210 43
Sk 1.3~10.7 dB'32H1 2.7~4.1 AP,

SRR 2 A7 R b B R S PP KU R ARF 100%,
FRRIE R S R SRR Y2, 12 GB 2763—2021
B rpr ol 7E H RS R R AR R R
(10 mg/kg 1 20 mg/kg), FEHR G #E . A0t [FE& M4
FIREAEAEREH 100% M KRG & ARG, s RTFE; AR
RHEREAEBESE . /NS /NG SR L W3 KI3(20 mg/kg)
R E K R R R A, (RS IR ADI g,
[ B £ AN 255 R AR 1 £ XU -

4 4

ABFFEHEST Y QUEChERS HiALFHEE A 8 = S0 A {1
it E I T T T RS A S S v eI | VAR ML gS i A
SR R R Jr s, MU | TS H R A SR [ 35 A
TRUEATAGIN, A7 35 I 35 J A0 g ol ARG &5 SR B S ), 240 5R
I TR bR RE UEAT RS EDY 3 Fhogk 25 i S B [l gl R O
83%~102%, MM ARHEMRZE R 0.9%~7.7%, J5 ¥ € B IR
¥4 0.01 mg/kge JrikIENEE SAEE BT AR 2R
R, PRk RIT, G E ME,

15% HUE I« 40 A B T I Ak 7 500 97 3 S SR AR Bk
B, FEAEER R A RUR S 75 me/kg) BB 2000 f5BE
i, JEAERIZE IR 21 d A28 d RFR, HRUEIE A0 6 5% f e (R
510 REIRAC RIS TG =2 i) B S R 2 FR Ik fie 1) 5k P R 34 oK

L o T T 1 R Bk B PR B (U O 1 mg/kg, UK
F I I ] R 2 mg/keg) o (HL HRUHE IR 9 5% B o 0 o B
BAFRIE(0.01 me/kg), S HUIR T ERE i3k B AP0 R e R AE S
FAB L BB ARE(0.4 me/kg), PHIGAE A ESE S H 1R
I 7 B LR B K, T R S AR R AR A, BT
T St R SR ) T 5 A e R R R T T R e
SELRRE RREF 2 AhAe 2 T R (L 3 43 o e RUOR
FH BRI 4.6~31.9 d A1 dUi g 2.8~27.8 d)yI &b,

MR A 4 109 % o 00 1 XU P 5, SR P U R
SR H R P T AR T T 45 AT P 0 5 A RURS: R AR T
100%, HHIRHEE R, 7 21 d Z4nRJE RIK
LA (AR A R 5 AR PR LE eMRL %™ H MRL<SM
ARSI OL i PSR b ekl S 4 B Bk P BR A T A% R
FEAR R 0.5 mg/kg, LARRAR 13 %2 22 FiiJL 38 (0 R 20 KUK o

SE

[ EZRS /. BHEEHE [EBOL]. (2023-12-31) [2025-03-03].
http://www.stats.gov.cn/

National Bureau of Statistics. National data [EB/OL]. (2023-12-31)
[2025-03-03]. http://www.stats.gov.cn/

[2] 2O, = AP 25 753N T3 B AR e AL LRI W5 [ D).
Toh: VLRI, 2022,

LI CJ. Study on degradation and transformation mechanism of three
typical pesticides in apple processing and storage [D]. Wuxi: Jiangnan
University, 2022.

[3] CLAUDE B, KATHARINA DS, FRANCESCO DS, et al. Pest
categorisation of Carposina sasakii [J]. EFSA Journal, 2018, 16(12): 5516.

[4] KIM DS, LEE JH, YIEM MS. Spring emergence pattern of Carposina
sasakii (Lepidoptera:Carposinidae) in apple orchards in Korea and its
forecasting models based on degree-days [J]. Environmental Entomology,
2000, 29(6): 1188-1198.

[5] CHEN XG, ZHENG JY, TENG MM, et al. Bioaccumulation, metabolism
and the toxic effects of chlorfenapyr in zebrafish (Danio rerio) [J]. Journal
of Agricultural and Food Chemistry, 2021, 69: 8110-8119.

[6] YANG J, LUO FJ, ZHOU L, et al. Residue reduction and risk evaluation
of chlorfenapyr residue in tea planting, tea processing, and tea brewing [J].
Science of the Total Environment, 2020, 738: 139613.

(7] Fhauie. gl R HAR ) 1 20 B rh ik B RGN Jy ke e T B 2 XL
R PEARID]. % INARARML K, 2021,

SUN FS. The establishment of methods for the residual determination of
chlorfenapyr and its metabolites in multiple matrix and dietary risk
assessment [D]. Tai’an: Shandong Agricultural University, 2021.

[8] CHEN XG, ZHENG JY, TENG MM, et al. Environmentally relevant
concentrations of tralopyril affect carbohydrate metabolism and lipid
metabolism of zebrafish (Danio rerio) by disrupting mitochondrial
function [J]. Ecotoxicology and Environmental Safety, 2021, 223: 112615.

[9] HANNIG GT, ZIEGLER M, PAULA GM. Feeding cessation effects of
chlorantraniliprole, a new anthranilic diamide insecticide, in comparison
with several insecticides in distinct chemical classes and mode-of-action
groups [J]. Pest Management Science, 2010, 65(9): 969-974.

[10] XUEEss, FNARIE, FRIL, 4. AU BT/ O HUE R E TR
B[], MR, 2021, 47(5): 158-163.
LIU YD, SUN LN, ZHANG HJ, et al. Sublethal effects of
chlorantraniliprole on the growth and development of Carposina sasakii
[J]. Plant Protection, 2021, 47(5): 158-163.

[11] MRS, TR, EMSRE, 45 duli RO G A s IS a5 i
FREAAT R S RE R KU PG [T]. AR 22244, 2022, 24(3): 563-571.



210

B 2 4 R I 2 4l

FH1TE

[12]

[13]

[14]

[15

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

SUN RQ, WANG X, REN PC, et al. Residue behavior and dietary risk
assessment of chlorfenapyr andits metabolite tralopyril in mustard [J].
Chinese Journal of Pesticide Science, 2022, 24(3): 563-571.

SRFEUR, NHE, S0, AF. SR s S e R R T e K
B AR TEAGT]. 42, 2021, 60(9): 654-658.

ZHANG AlJ, BIAN YL, FENG YZ, et al. Residue dissipation and dietary
risk assessment of chlorfenapyr and thiamethoxam in Asparagus [J].
Agrochemicals, 2021, 60(9): 654-658.

AL, XD, A, S PTYE R« AU e SR LR B R
T HCE £ 8 A KU A (). £ 42 42 B R W 27 4, 2020, 11(13):
4185-4190.

LI XB, ZHAO XY, LI 1Y, et al. Residue behavior and dietary intake risk
assessment of abamectin and chlorfenapyr in pakchoi (Brassica chinensis
L.) [J]. Journal of Food Safety & Quality, 2020, 11(13): 4185-4190.

KB, TRTE, F ST, SO G R e R R B | St
R AT B, 2025(7): 149-152.

ZHU Z, MA LK, WANG YX. Determination of cyantraniliprole and
chlorantraniliprole residue in apples by high performance
chromatography [J]. Modern Food, 2025(7): 149-152.

VAL, XU, iR, 45 SRR BERG fE Bk b sk 07 TR BB X
BSPPAG[T]. 5™ b 55224, 2023(1): 50-55.

SUN X, LIU CJ, YANG BB, et al. Residual behavior and dietary risk
assessment of chlorfenapyr in peaches [J]. Quality and Safety of
Agro-products, 2023(1): 50-55.

5, £, ke, 5. SACERBAE L T sk 1T R R 5
FEAURHTAG ). B e B A=, 2021, 12(12): 4735-4741.

FU Y, WANG QS, ZHANG L, et al. Residue behaviours and dietary
exposure risk assessment of chlorantraniliprole in hawthorn [J]. Journal of
Food Safety & Quality, 2021, 12(12): 4735-4741.

CHEN Z, DONG F, LI S, et al. Response surface methodology for the

enantioseparation of dinotefuran and its chiral metabolite in bee products

liquid

and environmental samples by supercritical fluid chromatography/tandem
mass spectrometry [J]. Journal of Chromatography A, 2015, 1410:
181-189.

FUBTI. BRSEAR 24 5% B 6 A e SV U AP AR DS 0], L hn Rl
2%, 2014, 35(5): 208-212.

BAI XM. Assessment of acute human health risk of pesticide residues in
vegetables [J]. Food Science, 2014, 35(5): 208-212.

TeMErs. i P A TR B R IRAE R PR (D] A 22273, 2023, 25(1):
12-22.

QIAO XW. A critical review of dietary risk assessment of pesticide
residues in foods [J]. Chinese Journal of Pesticide Science, 2023, 25(1):
12-22.

nESE, Bk, TRIERE, S SRR 4 Rhi A2 BRI O A A R
PEAG[T]. R ELFNE, 2016, 49(7): 1289-1302.

YE ML, NIE JY, XU GF, et al. Residue and dietary exposure risk
assessment of four pesticides in apple [J]. Scientia Agricultura Sinica,
2016, 49(7): 1289-1302.

FAO, WHO. Pesticide residues in food 2018-report 2018-joint FAO/WHO
meeting on pesticide residues [M]. Rome: FAO and WHO, 2019.

M. SRR AR IR R B R ERE AR SE(D). dbat: PEK
AW RLEBE, 2016.

YE ML. Studies on residue and dietary exposure risk assessment of
pesticides applied in apple [D]. Beijing: Chinese Academy of Agricultural
Science, 2016.

FAO. Further guidance on derivation of the acute RfD [M]. Definition of
the Acute RfD, in Pesticide Residues in Food-2002. FAO Plant Production
and Protection Paper, 2002.

FAO, WHO. NSP-C list of pesticide evaluated by JMPR and JMPS-C
[DB/OL]  [2025-03-03].
sitemap/ theme/pests/Ipe/Ipe-c/en/

https://www.fao.org/agriculture/crops/thematic-

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

i, E4ak, W, 5. Bt 3 MR duR msk 17 R e XU
AT B R BT IAE 4, 2024, 15(17): 66-73.

FU Y, WANG QS, LING SP, et al. Residues behavior and dietary risk
assessment of 3 kinds of pesticides in Litchi chinensis [J]. Journal of Food
Safety & Quality, 2024, 15(17): 66-73.

PINERIE, FRHERE, 2808, IR RS A2y MRL AR SRR A T
AR IGETEN]. K224, 2015, 17(5): 544-554.

SUN RQ, QTAO XW, QIN S. Study on acute dietary exposure assessment
needs for Chinese pesticide MRLs in food [J]. Chinese Journal of
Pesticide Science, 2015, 17(5): 544-554.

XBEMS, XIBKES, THARAE. SOMT RS- T R SRR Hh it i 2 PR 2
TEREEAD]. ARR RSB KT R), 2022, 53(4): 543-547.
LIU XP, LIU QR, MA CH. Determination of residues and digestion
dynamics of chlorfenapyrin pepper by GC-MS [J]. Journal of Shandong
Agricultural University (Natural Science Edition), 2022, 53(4): 543-547.
FfF, kAR, SRIKHEL, 45 BT QUECHERS UM (a i HR IR 1 1 1 1
T P IF) AR L 86 i 2l 25 5 BR R A (0], Rl ROl Bl27, 2025, 45(5):
45-51.

WANG R, ZHANG L, ZHANG XQ, et al. Determination of the dynamic
residue characteristics of chlorfenapyr in hai-nan field peppers via based
on QUEChERS-GC-MS [J]. Chinese Journal of Tropical Agriculture, 2025,
45(5): 45-51.

BADAWY MEI, MAHMOUD MS, KHATTAB MM. Residues
anddissipation kinetic of abamectin, chlorfenapyr and pyridabenacaricides
in green beans (Phaseolus vulgaris L.) under fieldconditions using
QuEChERS method and HPLC [J]. Journalof Environmental Science and
Health. Part. B, Pesticides, Food Contaminants, and Agricultural Wastes,
2020, 55(6): 517-524.

CAO YS, CHEN JX, WANG YL, et al. HPLC/UV analysis of
chlorfenapyr residues in cabbage and soil to study the dy-namics of
different formulations [J].
350(1/2/3): 38-46.

ZRAM, B0, WRNIH, AF. 1 HERITR b b S O R I R R A
TSR], RV FREERIEER, 2010, 29(5): 858-863.

QIN DM, QIN X, XU YM, et al. Residue determination and degradationof
chlorantraniliprole in soil and tomato [J]. Journal of Agro-Environment
Science, 2010, 29(5): 858-863.
PARAMASIVAM M. Dissipation kinetics,
riskassessment of chlorantraniliprole residue in/on tomato and soil using
GC-MS [J]. Journal of Food Science and Technology, 2021, 58(2):
604-611.

ERAE, FARIR, AR, 45 SUHUR P B/ S b sk B R H i ahs
WS, 4™ ah it 54242, 2019, 1: 35-38.

ZHAO MJ, WANG MQ, SHAO H, et al. Residue analysis and
degradationdynamics of chlorantraniliprole in flowering stalk [J]. Quality
and Safety of Agro-Products, 2019, 1: 35-38.

LIU XG, XU J, LI YB, et al. Rapid residue analysis of four triazolopyrimi

Science of the Total Environment, 2005,

dietary and ecological

dine herbicides in soil, water, and wheat by ultra-performance liquid
chromatography coupled to tandem mass spectrometry [J]. Analytical and
Bioanalytical Chemistry, 2011, 399(7): 2539-2547.

R, . TR EXT R ER O RS kR RS SR 0], X Ah
LRSS, 2024, 42(7): 98-104.

ZHENG GF, YU M. Predicament and strategies of China’s apple export
trade to the European Union [J]. Practice in Foreign Economic Relations
and Trade, 2024, 42(7): 98-104.

K3, SR, M, SF W A BRI RkA 255 B B AU PR [J]. 71
Page R 2247, 2021, 43(1): 42-51.

ZHANG W, TANG JL, CHENG XM, et al. Monitoring and evaluation of
the pesticide residues in kiwifruit in Hunan Province [J]. Acta Agriculturae
Universitatis Jiangxiensis, 2021, 43(1): 42-51.

(FTEZAE: e ZA %)



