516 % 5510 0] (eI e o bl v R 4 Vol. 16 No.10
20254E5 H Journal of Food Safety & Quality May, 2025

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20250212004
SIAt: XM, R0, PRI, 4%, WG 7Bk b g sk B AT O BRE B KU PTG 9] il 2 A I~ 4, 2025, 16(10):
179-185.

LIU W, LI X, CHEN M, et al. Residue behavior and dietary risk assessment of oxine-copper in Prunus persica [J]. Journal of
Food Safety & Quality, 2025, 16(10): 179—-185. (in Chinese with English abstract).

R R TRk 5 R 1 A B it 8 XUSS: DAl

A& E OB, M s RLE kgm0 Y
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i E: BB ORS00 5k B R E RS IEAL . A FENE 10%IKAIR- L IE IR ARTL, #hpr
B0, R OB R 433 - B TG B 1% 5 (ultra performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS)Zr#risill, ShppidiEtt. 48R £ 0.0025~0.2500 mg/L JEMHIN 2 RIFAM KR, HXREH
0.999; BN R 0.01~1.00 mg/kg B, MEHRAR T3 ISR IS 86%~102%, FHXTHRUENNZE K 1.4%~6.0%,
FEHRFRY 0.01 mg/kg. MERARFEA A9 5% B8 T A S ST & — R 2 iy, 75 et IWARA .
DU = Mo b ZEA P B T A SE 114000 R 13.9 9.9, 7.7, 23.1d, PeE REHN 0.635~0.948, Jitizh 14 d J7,
M IR E A i i R BR B O 0.920 mg/kgo NE XU ITAG R, 2y 14 d J5, — M ATERE & XU B 56 44y s
/N100%. G530 IZJTILMTAE . WERR . B, AR R s e (4 R AN e AR BE e R, ER
% VR et AR ) 2 PR A R B3 R B o, X — e N T AN 257 A N AT 52 1 KU o

SRR vk Bk BREE RPN

Residue behavior and dietary risk assessment of oxine-copper in
Prunus persica

LIU Wei', LI Xi', CHEN Min', ZHANG Yi-Rong', ZHANG Fu-Li', LIU Xing*"

(1. Institute of Quality Standard and Testing Technology Research, Sichuan Academy of Agricultural Sciences, Chengdu
610066, China; 2. Industrial Crop Research Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610300, China)

ABSTRACT: Objective To study the residual behavior and dietary risk assessment of oxine-copper in Prunus
persica. Methods The samples were extracted by homogenate with acetonitrile-10% acetic solution, centrifuged
after salting out, detected by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS),
and quantified by external standard method. Results There was a good linear relationship in the range of 0.0025 to
0.2500 mg/L, and the correlation coefficients was 0.999; in the range of 0.01 to 1.00 mg/kg; the average recoveries of
oxine-copper in Prunus persica ranged from 86% to 102%, with the relative standard deviation was 1.4% to 6.0%,

and the limit of quantification was 0.01 mg/kg. The dissipation process of oxine-copper in Prunus persica followed a

Yks B ER: 2025-02-12

ESWB: W4 WE A ERIHE5(2024ZZCX)

F—1EE: XHi(1988—), Zr, Wit, BIFOFTTOl, LR E M BTR S %4, E-mail: 735265755@qq.com
HRIEEE: XI17(1991—), B, BiFsE 5L, FBWFF 510 R B I 5% 4, E-mail: 18380382015@136.0m



180 B dn 2 4 R R I A 4R

%16 &

first-order kinetic model. The dissipation half-lives of oxine-copper in Prunus persica from Ningxia, Beijing,

Shandong and Sichuan were 13.9, 9.9, 7.7 and 23.1 days, respectively, and the correlation coefficients ranged from

0.635 to 0.948, after 14 days of application, the maximum residual amount of oxine-copper in Prunus persica

samples was 0.920 mg/kg. The dietary risk assessment showed that after 14 d of application, the probability of dietary

intake risk in the general population was far less than 100%. Conclusion This method is simple, accurate, and

highly sensitive, and is suitable for the residual detection oxine-copper in Prunus persica. The final residue tests

show that the amount of copper quinoline residue does not exceed the established maximum residue limits, and does

not pose an unacceptable risk to the health of the general population.

KEY WORDS: oxine-copper; Prunus persica; residues; dietary risk assessment
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HEA R o PR 2R B v /N R AR, R TR E T
FUL AEFREA 4000 ZAERYFIRE S, FE R ETE SRR,
FORFRIBUOR TR B, SRS 3 60, BT, FREBED
HHI B AE 78 J7 hm?, =Hkik 1500 J7 t, 7= T 4Bk 50%
PAE ARk LR RS, B AR ALK . &
PSR TN g8 D REZR AR KR
HIOLE Y Mo 40 @1k 25 FL (Prunus  persica bacterial
shot hole)/Z# WINPT, W EFENMI 12, (LHEH
FEMR, EERE, Sk SE KA, Biia A K5 i
MM R KA ZEFL, MG AR 28 VR R DL S T RE
W&, HISSRE, IR, A7 &, B2k
JO R B A B 2L R B I B B LAk B
B E, BATEREECHE B A A0 T M L 2K TR
FHVERH , R, FRERER . MR FREER. K
B s e 2 R T AR A s B A B O R
PLebE =R RUR R, B IR ME B R AR,

W W 417 (oxine-copper) & — it LA 4 Ay HE At 19 A AL A B
A, BAVEESY, HAT %, &8 RRR . 2%
A, T LD IR BT U 208 R RO, PR e
DNA & il Fl 22 225 S AL 20 &8 10 E M, AEAE ) 2 P i
PRIPBE, A 3 A0 AR, R EL T A R R
W AATTAE RN H AT 45%F5 T « MR 7 0 2 7
FE AL, FEM TRIA 0 U, H3RE
GB 2763—2021 { B ZREFhniE B PR 2R RERR
PR ) K HE B & 5 2 L 2 5t % (Codex  Alimentarius
Committee, CAC) [ A il 72 Bk - v wi 1% foe JC 5% B4 BR (i
(maximum residue limits, MRL), £5 2 il & Mk A 7E Ak 7 1)
MRL >} 2.0 mg/kg, [R5 s bR 7E ATk _E 0 3 At i et
FE PR R XU TG B R .

BT, 30 EAG O o Y 5% B8 A A A ik A
SRR RO kO RO A -
RIS Y GEA DL BRGSO, SAH ISR
EAE S, A BRIIBE, 2007 BB WOAH (i A

AP AR KA B R o ARBFTEET XL BT, SR TR
AW AH 35 - K BT 3% 7K (ultra performance  liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)
3 MRk e s O 1) T A S A | R B B RN B XU PR
VLS S v S 7 Bk 14 e ke B R A o 5 1 BRSEE P A1
(RIS

1 MR5ERE

1.1 MR5RF

Bedh Al T b E R . TR RE AR X Ik
oo deat g AR, TR . IR O BRFRLL . LI AR
BTER ., CHOTHRRLIE . I A RERBE

45% T o MEMREE NI [FH R 4.5%; MERE
40.5%, 244 25l (F EDAT BRA T, M bkl b o 5 (41 =
98.0%) . 8- & L W mk AR ME S (4l E = 98.0%)( i [H
Dr.Ehrenstorfer A w)); HEE., 25 . ZEBRE (T4, HiR
(fa 3 Al ) (i 23 S W0 R A A B |D); AR BN (A BT
af, Pu)PEREfb AR, FETTE 450 °CHE 5 h, 200 °C
B34 ;M alik: Milli-Q B4l K A4
1.2 UE5EE

Waters XEVO TQ-XS 8 = &4 B AH £ 3% - 5 16 o i
ASC[BC H, WE 2% B 2 U (electron spray ionization, ESI)].
Waters ACQUITY UPLC HSS T3 Column (2.1 mmx100 mm,
1.8 um)(EE Waters 2AF]); AE224C Jijp =z — K-,
FB323 T3 2 — R V(LG gEFAE R A AL ER A B2 H);
Vortex3 i g4 1% . T18 ULTRA-TUR-RAX 55 ) Ml
(ff 5 TKA 23 7)); Neofuge 18R #2518 8.0 WL (F ¥ ST A=)
BES7 R A AT); 0.22 um A HLZR B (S AR 2
Ao
1.3 /7 &
1.3.1 @R E

TR H AT T K T 2 SRR Y T E R X
TR ABXEN TP RIS, Jbatii KSR EH
WAL RETIE B &S | g IR UL AR



5510 4 X

K, SR MEMRARZERE BBk B AT O SR £ XU A 181

BT B SR EWAE . ZREEMNTNTFS 0 g
AR SRR X ILUR4E . Fe R NY/T 788-2018 ety
ARZFR BRI AEN ) MR EIRE/NX, 25k AT
it Sh AR IR ORI /N X 2 AN B/ XCFR 1 AR BRI X,
INKE A =4 BB, ANX AR AR, LABE 138 5 Yy, ok
B ATERM B EIMOL(E . R L AL Fh. 1 B BH 1)
LEHADT 4 RIS L 2ARE 2 MERIER . ORE .
BUARSE, EFNXCRAE =2 kg, RTRUNXREE=2 ke,
BARAERPOILEY, FEirtrid. SR G M5 %
HHE 200 g, T-20 °CIRAfF, . TEYImASRE IR
HEAR 955 55 &0 HT Bl R WA R AR 24, e 2 T A B
225 mg/kg(iHil 7 FH & R 2000 fi5), KAWL, 2 3
W, fiZiEbE 7 d, ZampEi 14 do FARRMEZ G 53T
14, 21, 28 d RAEBREESL; VEYER T frial it 24 59) i
UEL. IR E S 2  RIe — B, Rk
INEARKIZE G 10, 14, 21, 28, 35d 4> BIREMAEES .
132 #Hemara

3 AFREL 10.0 g iR G 519K FIBEAE (R B 22 0.001 g)
F 50 mL &0 H, A 20.0 mL 10%7KZ8R-2 01, Ti#
FEIRAST S b A AR HEIRS) 2 min, 15 A1 HEE 2 min 5
U8, VB AT B 3~5 g AALANRY 50 mL @,
% FFETF, JR% 1 min, WH 1.0 mL B35, FEEOK(:1,
VIV ERZRE 20 mL, i 022 pm FH HLAHE B, 5
UPLC-MS/MS &1l ,

133 MNELH

{384 Waters ACQUITY UPLC HSS T3 Column (2.1 mmx
100 mm, 1.8 um); FBIAH: AR R 0.1%H ERK, B AN H B,
WA 0.3 mL/min; FEEAER 15 °C; #EEA 40 °C; MEHF
WO 1.0 uLo BREEVEMIRT WL 1.

RIS A E: R BSIHH#, 2 5 O W (multiple
reaction monitoring, MRM)#R=, BB HEN 3.0 kV; 4
USRS A, WE K 150 L/h; s hE <, Bk
230 kPa; iy AR K 800 L/h; iy FIIEE M 500 °C;
BFURIR A 150 °Co Hfth 5% £ 14 3% 2.

*®1 BERRER

Table 1 Gradient elution program

5} 8] /min Vit /(mL/min) A% B/%
0.00 0.3 80.0 20.0
1.80 0.3 80.0 20.0
1.90 0.3 10.0 90.0
3.00 0.3 10.0 90.0
3.10 0.3 80.0 20.0
4.00 0.3 80.0 20.0

1.3.4  AR/BE &R AL
HEBHFRIL 10.00 mg 8-F 3L M ok (s AR 7 45 & P20

FrifEsh, HZIEEMIERZE 10 mL, el R S N
1000 mg/L MIFRUERG AT IR, HEJET-18 °CLRAE. I BT,
MU0 75 2, FH 28 11 J o 4 BBOIRHR o T o A vt 2 7%
W: 0.0025. 0.0050. 0.0125, 0.0250, 0.0500, 0.1250,
0.2500 mg/L RIARHEER, LI 8-FILmsoiobr v i i
e BE 5 W s e T RV EA o i 2K

FR2 SREEMNRERE. FHESTFMIEESH
Table 2 Retention time, characteristic ions and scanning
parameters of 8-hydroxyquinoline

oy TREmE BT TET LA REERERE

/min (m/z) (m/z) A /eV

117.9% 20

8-FE KL 1.62 146.0 101.0 10 26
127.9 20

R T

1.3.5 HAEikiki

MR Bk B v AR ) MRL (B A KO T R, FEss
IR RSN 0.01, 1.00, 2.00 mg/kg Jii & 43 BUKF-1)
MEIRERAR VS I, BBt 8RR 5 Ik, 1% 1.3.2 ik )y
RIEATERIL, e 1.3.3 7RI E ME O A 45 6 U 7 ) 8- Sk
MEIR, SMBR-ARE 2R T R R 8- R,
(HRBA AR H: MO (14 40 BT 5t /[ 2 (8- 8 R M Wbk 1Y) ) - I3
m)]=1.2 fir, B 8-FEILwsmkak i =Tl 1.2, R hynsmii 5%
B ) THAA s I ik B i, AT B4 R KR X o o A
7 (relative standard deviation, RSD),
1.3.6 4 #BAE X IR 3T

F I8 NY/T 3094—2017 AH Y IEM: A 7= b b A 25 5%
PO A R M I T ), AT v AR AR A Bk T 1 £ AR
SEPEIRE, BUREAHIEAIA 0, 30, 90, 180 d. FRHX 10.00 g
Bhzs FIRE L T 50 mL RWUFH OEE.0E T, RS TE
WA 20.0 uL 100 mg/L MERRAR %4 7R, IR R
0.20 mg/kg, 3L 2 MREAEN, T 2 h AR T-20 °C¥ %
PRAE o RRURIBURE I it AR e M B i 2 > L S IR IR
Fedh 1A, WIKER 0.2 mg/kg BIRIERES: 2 4, it
1.3.2 77300 5 i 04 i v g s b o S U AR AR 5K (1)
THEAE S i A b s bk 5 P PR

D=0 =t «100% )
Go

o Co iR IR b MW W) L 5% B 1, mg/kg; C, MR
AR S T A (5 v s OB Fr A0 DN % B i, mg/kg; D OMFE
F AR SRR i v s IR B AR, %0 24 D<30%, RFAARZHE
RS RIS S, 2, WIATRE.
1.3.7 #¥@a3

(DB fp

fith R Pk AR v R ) R A AR R A 2K (1)
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)k

K JH SigmaPlot version 12.0 —Z% ) J 2% J5 FRAR I X} 5%
BRI MR 6 o AR AT Ak P s AR B B R A T A ML A L
— & 12 TR WA K (Q2):

C=Coe ™ ()

K Co it FMERRAR J5 2 h IR GV, me/kg; C, hywEmk
HRTEMS ] ¢ A 5% BV, mg/kg; k by BR300 B ¢ S RRAR
]

HRAE A X G AR (T10)

T1,=(In2)/k 3)

1.4 BEEXRETME

HRPE TG R B 5% 7 {E (standard test median residue,
STMR)al i K H% BY R & (maximum residue limit, MRL), "
WHCR A9 =l Z2 45 55 4 H $5% A it (national estimated daily intake,
NEDD#/A T (4)H 10

NEDI=Y, (STMR, x F)) (4)

AP NEDI b EZE A4 HEEA &, mg/kg bw; STMR, i
55 gk b BRI A BB C AR i R 8% B
RIG T E, mg/kg; FoAFRABEXEE @ Gk B & iE 2%
i, keP,

AR 7 (risk quotient, RQ)PEH 4R 251 HA Jt & 2% 58 X
K, RQ M 7 2 708 KU 5 . 24 RQ<100%, ¢ I JRE 1 JXURG:
A F RIS, s 2 MRS KU AN AT 4232, HEE R R
RS R, #EA (ST

RO NEDI
ADI

x100% (5)
X bw

A B H AR HE AR (acceptable daily intake, ADI),
mg/kg bw; bw i I 985 1P K (63 ke).

2 HRED

21 FERGMEE. E2R. ERERBEE
TERT MR A 0.0025~0.2500 mg/L B, e IhkAR (14 06 Tij
S H RS LRI RIE LR, L N

Y=2x10"X-19669 (*=0.999), 1E bk (o - A 4 ¢4 T,
WS AR £ B SE I P 0 R REBR M 0.01 mg/kgo Hi 4 3 AT, 7
IRANKSE 9 0.01, 0.10, 1.00 mg/kg I, ok 7ML P i) F
BImDREAE 86%~102%2Z 1], RSDs #£ 1.4%~6.0%Z 1], 3%
BRI SC R L IR | ETR B RO % S IRF A Ak 2
B BRI K

FT 3 EWEAEN TR FHEKZERI RSDs (n=5)

Table 3 Average recoveries and RSDs of oxine-copper in
Prunus persica (n=5)

TRINKFE/(mg/kg) SR ISR % RSDs/%
0.01 102 6.0
0.10 90 1.4
1.00 86 1.5

2.2 EWIEEM PR iR E M

WA bt ) 2 Ak e ) £ e e R IR 2 SR L 4.3k 4
ALLEH, 2@k 0.20 mg/kg WMAET, Wbk )
IR5R BB 0.18 mg/kg, T—20 °C¥AA## 0. 30, 90 I
180 d Ji M Al °F- 35 B i R Je KO 13.9%, B A ik i ]
1, B BA AR AL R K i AEORE i 1 7 X [l Sy
88%~90%, K& > fitf 5 1 3o JUA [1] W Wbk B 11 SF- 349 I A R
2.8%~13.9%, AR LIAE IR AR 77 i AR 2 5% B A RS
PEIRIEAE AL E (1 30%, R MEse e iR 40F R, ALl
TR EAEAE 180 d LA |
2.3 EWEEM P REBS

SR E B AR LR, RS . A
A e W A Bk P 5 R ARG, e R AR T A 8l
iR PR e REGE, W1 3k 5. RiE SRAERT
IR EE, 5F 4 e AR % P SR TR TR, Jiti2h 35 d ),
T EL IR FIR XRE S P AR R B R 0.21 mg/kg, FEMRE
1 85.6%; At HUTITRE S, s 5% B3 5 0.065 mg/kg, FEf7
FHy 85.0%; LIAREFESLHEGIERE = 0.032 mgkg, M
RN 87.2%. IRIGLE T I MEMRER ek R IR sl IR &
— G E R 1) TR AR C=1.911e%%,

4 FEMGE ZEMERE M o Y AR RS ZE 10,20 mg/kg)
# 4 Storage stability of oxine-copper in Prunus persica (0.20 mg/kg)

TEFERIRAE b AR A
BT I 18] /d 5% B4 7/ (mg/kg) Ve 22/ % T [EISR /% —
1 2 1 2 2
0 0.18 0.18 92 88 90
30 0.18 0.17 0 5.6 2.8 94 86 90
90 0.17 0.16 5.6 11.1 8.3 94 81 88
180 0.15 0.16 16.7 11.1 13.9 88 89 88

T -FORWIIR R B AT AR
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Lar : j[f AR FEE AL
I s 24 EWRENL R RATRER
2 l . PUJIIE 8 Hb P IR 0% B RO I % 6. M 6
= - AT, BT A A, MR 7B 5 B AT
| \ TERWCHEZIJT 1 28 d W, Bk o e o 1 5% B9 04
0.2f . <0.010~0.220 mg/kg (<0.01 ks WA 76 BEARE S P A6 5% B8
o— = i ) LT HERFR 0.01 mg/kg), STMR H0.027 mg/kg; 5% 53
8 B 18 Hﬁi/d % B 38 Jefti(highest residue, HR)% 0.22 mg/kg; 7EAUMZEIG ) 21 d
R i, B R824 4<0.010-0.820 me/ke, STMR %y
Fig.1 ;Qes1dua1 degradatlonu;ynamlcs ot{oxine-:;;pper in 0.061 mg/kg, HR H50.82 mg/kg; TEARVCHELI R ) 14 d 1,

Prunus persica samples
JEETN C€=0.651e Y, INAE N C=0.681e "% MUJI|
N C=0.090e % diE ZEGA) /B 0.821, 0.893. 0.948
A1 0.635; MMEITHIAHN 13.9, 99, 7.7, 23.1 d, )&
T 5y B ff A 24 (T1,<30 d), 156 BH ns bl ] 7 A o 9 M 2l
Wik, BEMIACT . 123 X 0 Ak Hh s AR £ [ figp o

Bk v s Bk A 1) % RS A B 8 <0.010~0.920 mg/kg, STMR Ky

0.140 mg/kg, HR 4 0.92 mg/kg. ML 8 5ol IR
i, BIEFERIBRI A 14 d B9SR0FT, o 768k 9 i
KRR 0.920 mg/kg, GB 2763—2021 & M CAC
YR i G MEMRAR Y MRL, [ 5 7 80 Bk o s bk 4 1)
MRL J 2.0 mg/kg, 2% E G50 R EARME, X BT

AR, IR, X T AR 32 R R 2 R AR W I ) i 22 ke B X0 4 2R, A ORI 2 4 7R i, it 24 [
ZINIVE . REGIWIRIREE | B8 pH . BOREE . MEYR B 14~28 d, Higy 3 Uk, ZAmFEl 14 d, MR LEREH
B S AERRUEREA R, EAFZET, FEH BRE AR T MRL {H, %4
RS EWEEMRPIEBEINS
Table 5 Degradation dynamics of oxine-copper in Prunus persica
S
. TE B AR X et IR LepllE=y
Rl Bi/d z
S it il S it iR BB WARR OREE MR
/(mg/kg) 1% /(mg/kg) /% /(mg/kg) 1% /(mg/kg) 1%
10 0.96 0.45 0.25 - 0.058
14 0.84 12.5 0.19 57.8 0.24 4.0 0.066
21 0.74 229 0.12 73.3 0.084 66.4 0.042 27.6
28 0.58 39.6 0.087 80.7 0.039 84.4 <0.010
35 0.21 78.1 0.065 85.6 0.032 87.2 <0.010
T e 7 7 C~1.911e %™ C=0.651e " C=0.681e " C=0.090¢ %"
PE R EC) 0.821 0.893 0.948 0.635
3T )/ 13.9 9.9 7.7 23.1
T -, K 7.
R6 HRIEMERZRESE
Table 6 Total amount of oxine-copper final residues in Prunus persica
SRSl B /d % B 1 /(mg/kg) STMR/(mg/kg) HR/(mg/kg)
<0.010, 0.012, 0.012, 0.014, 0.017, 0.047. 0.060, 0.061, 0.220, 0.250.
14 0.140 0.92
0.250, 0.250, 0.250. 0.340. 0.900. 0.920
<0.010. <0.010. <0.010. <0.010 <0.010. <0.010. 0.041. 0.052. 0.070. 0.086.
21 0.061 0.82
0.088. 0.096, 0.110., 0.140, 0.820. 0.820
<0.010, <0.010, <0.010, <0.010, <0.010, <0.010, <0.010., 0.015, 0.038.
28 0.027 0.22

0.040. 0.045. 0.074. 0.074. 0.120. 0.190., 0.220
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2.5 TERRSRE 7E Bk TR RO BE B U 1A

P PEAS LA o & R YA R (63 ke)HEF T IEAL, M
R AE BTN . ZAE . . A . Ak TSR PEUK. e
B TR I o S 177 SN T 7 S i - 17 B N
kg, B A 18 KA g AEY ERMBEIL., GB
2763—2021 FHLE MM ADI 4 0.02 mg/kg bw, £

BICAEYMBEE RS R LR 7, RIGEmMER7EARR
TEYI R E s o0, Ja R AR S, BERKAEZ 1 bR
14 d /9 STMR 4 0.14 mg/kg, MHHATIATREE RS T,
R PP S5 0L 2% 7, nIH— M ARE R MEmkER 1Y) NEDI iy
0.61~0.83 mg/kg bw, RQ W 48.23%~65.85%, fi£F 100%,
Xof 3 ] — M AR BN 237 LR AN WT 3232 R R o

=T WEMKGE A0 RE R XU I

Table 7 Dietary risk assessment for oxine-copper

R N e e Hray ey
FilE RS Bk ﬁ%ﬂfgingMR AR (e ) RQI%
K Pk ed 0.1837 2 LA 0.3674
Tt B REHERE 0.0915 2 ] 0.183
s =S 0.0495 0.2 LR 0.0099
*HE%% ggﬁ $;§%§M§HIE& ’ TR 0.0457 0.14~5.00 /;}S‘R 0.006398~0.228500
18k 1R AR 0.0039 0.5 G| 0.00195
=k B AR 2y Y 0.0090 3 ] 0.027
ULl WeEES 0.0120 1 LR 0.012
At - 0.3953 - - 0.61~0.83 48.23~65.85
Acta Agriculturae Zhejiangensis, 1-17. [2025-02-11]. http://kns.cnki.net/kcms/
3 == iﬁ detail/33.1151.S5.20241118.1711.006.html

FERZE 10%IK CTR-CIESI R BEHL, b s 0, R
UPLC-MS/MS 4r-#riaill, ShRidie &, 20y I mifeE | i |
R, HZRMEICER | W RORS % 46 2 I B
i R R IR O 3R BA KT ke L E EE SRR e
W 1) S 25 P RN A oS . T ARG e, R AR 76 Bk
FE R R RS — S SO R, TR AR
X, dbmtri . AR . I W R 50 13.9. 9.9,
7.7, 23.1d, @5 RERARZ(T),<30 d), &FRAIRIE BR,
TERZE AT 14 d J5, MW ZERRRE o i ok B i T
0.92 mg/kg.

[ & VAL MERRAER ZE Ak ) MRL O 2.0 mg/kg,
2% BRI o, Bk e s b 5 B R R e A B o
B T AU TP A 8 SR — PR R v s R 1 6] A 5
5 HEE AR 0.61~0.83 mg/kg bw, RQ H 48.23%~65.85%,
KT+ 100%, FERTHZYWmIN, %36 E—B AR R &7
AR AT B2 1 KRS <

SE B
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