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4.6 do HERUHFESETE-18 °CH#H 150 d, MERRAR A FEMRA/ N T 30%. MR XU PG Z R KN, &40 B MEME
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R ASE TG, M AR FE AT AR B P B RE R E I /0 150 d; XS [RIAF 8 I BE AR 14 4 3088 1 i £ 25 5 XU
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Evaluation of residual digestion, storage stability and chronic dietary risk of
oxine-copper in loquat
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ABSTRACT: Objective To evaluate the residual digestion, storage stability and chronic dietary risks of oxine-copper
in toloquat. Methods Loquat samples were extracted with oxalic acid, purified with hydrophilic-lipophilic balance
(HLB) solid phase extraction column, finally detected by ultra performance liquid chromatography. The samples were
quantified by external standard method. The storage stability and chronic dietary risk were assessed. Results The
digestion rate of oxine-copper in loquat followed the first-order kinetics. The half-lives of oxine-copper in loquat were
3.4~4.6 d. Loquat samples were stored at —18 °C for 150 d, and the degradation rate of oxine-copper was less than
30%. The results of dietary risk assessment indicated that the estimated daily intake of oxine-copper for all age groups
was 0.0891-0.6945 pg/kg bw/d, and the dietary intake risk was 0.45%-3.47%. Conclusion The digestion of
oxine-copper in loquat was rapid. The stable storage period of oxine-copper in loquat samples is at least 150 d. The
risk of long-term chronic dietary exposure for people of different ages is extremely low and within the acceptable
range.

KEY WORDS: oxine-copper; loquat; dissipation; storage stability; risk assessment

ESWE: TR a2 203 TR (2019CXGC006)

Fund: Supported by Ningbo Agricultural Product Quality and Safety Innovation Project (2019CXGC006)

“RITWEE: RME, L, BEREESH TR, RN E L2, E-mail: wupaddyfield@sina.com

*Corresponding author: WU Yin-Liang, Ph.D, Professor, Ningbo Academy of Agricultural Sciences, No.19, Dehou Road, Yinzhou District,
Ningbo 315040, China. E-mail: wupaddyfield@sina.com



3894 1% A T R A

81

1 51 &

WSR2 A LS A AR BRI, AT Ak T SRR,
XFELTE . AN E LA R AR BE RN IR FIHL
PGS BN TR AR B 7, EAEMR BT — )25 1)
TR, 0 T & AR AL B R R E
BHELY 70%~80%, MEmbke B T E R EB IO TR
K. B W RS B ERERBTED . ik
HARFEPIAIRZ H R F DR EEIER, (A MHHAY
S NSRBI AE—E faF Y, Wang ZEPIBF 5 2 I vtk
WA — 5 TR R 23 A 5 0 2 T Rk 6 S 2 R A T 38
NS BB By R B BB A T O el . TR
FE KR b s e K pk B BRE(EA T 2~5 mg/kg, MR
Tl 5 AR s 114 e Ak B BR 1

HETE A e | e R RN P
BRI R AR DCHE . Li S5 OR A AR i i o
T AL IR (5% B RIS, S5ALRIILL937.5 mg/kg
W2 1R, MEWMETAER R IR 7.1~11.4 d, THffE
PR Liu SRR (3% 58 B 2 AT A7 s ek 1)
B B T i S T B DR, 25 SR 2 B s R 7 M AR 1) 2 e
9 1.9~3.7 d, KGRI H 0.026~0.199, X LEJ5 3 A 7 {0
WS IR AR 1) 5% B A R T A0 BT, o BT LA RS M A
b R EMACZ R 5200, K57
SEAF A RE FRVE R (ki . pH AN E ) it

AR X AT - ol T s b ] 14 22 4 R AT T RS
A3, R P AR AR A 7 e g £ R AR A b A
B P Bt 11 ) s A LB s

2 HRSHE

2.1 X5

Acquity 7 {5 AH A (475 (36 [F] Waters 22 1] ); KS4000ic
H IR AR 4 (P2 E TKA 23 F]); CRISP B L HL(TEE Sigma 2
wl); XPR5003S M, ¥ K. FG2-ELK pH i+ H4il-+6
F 2/ Fl); N-EVAP-24 F WAL (3£ E Organomation A ),

M Bk i (oxine-copper, 4fi & 98.2%, &
Dr.Ehrensorfer 23 Fl); 36%0M Bhfos /3 M Bk 77 571) (s Wk ] i
SE 24%, WL IEAL TR A RRA R, HEE(E RS
Waters OAsis HLB [&AHZEH /M E (200 mg, 6 mL, 3EH
Waters A H]); ZIKAHEIR . &AL Pral, E24ER 1L
2GR B A W]
2.2 HEEE

FEHENY/T 788-2018 (AP bk 25 5% R ki ) 1)
FOR W HENREE, F 2018 AEFEWTVLA VU T mMsnpk
H AR A R B A . RIS/ N ETBUR 4 B, /X
WM, Sas PN BRIX s 2055 W e it 24 371 oo

600 mg/kg, WIZSHEZT 2 ¥k, BIFEIAR 7 do )i — Wiy )n
14, 21 d REFES . HMAIRE: 7ERASR IR/ NN
17, Ba—WitEzh)E 2 h(0 A 1, 3. 5. 7 d REMM
B/INKCRAE 2 AT AR, RS RE D ABR AN [R) o7
BEHLRAR 12 A0S0, RS A: RS LU R AR R AR A
FSIRHAN, FRERTAT AR ELR,
23 HmETLE

HEREFREL 5.0 g 2138 )5 IALALAR 50 T 50 mL 0RO
B, A 15 mL 1% S ERER, FIRZ#HES 30 min, 2
JF LA 9500 t/min B0 3 min, BHCE R T IRE L& T,
FEASE 20 mL RS, EREMN 1%HE BRI . PRt
JEJFHL 10 mL, K pH {1 = 3, HLB [ AHZEBUE AR U
FR IR 5 mL WG A0JE, AT pH R VR, fFiH
JEIA 5 mL FEEK=1:9(V:- V)RR PEIR, & FE 40T 4
PO, HN 3 mL10 g/L HR H B ROUE N, ks T
15 mL 8RS T, AAREILT, A 1%5REREEER
2mL, 3 0.22 pm & BRI P AR
24 HHEGERHE

FH BEH C5(150 mm=2.1 mm, 1.7 pm)Zr55; AHiR
40 °C; MFFEAATH 10.0 pL; #llEH Sl 252 nm. 3N
BRI 1,

R EWEREYEE RS R

Table 1 Gradient elution conditions of oxine-copper

B [11] /min /(m{lllf/r]%lin) %%;lg ;%I% PEE/%
0 0.20 95 5
10 0.20 95 5
13 0.20 10 90
14 0.20 10 90
16 0.20 95 5
20 0.20 95 5

2.5 fEmARE MR

F B NY/T 3094-201 7 AH P IR A4 7™ o A 25 5% B3 4
Fo R G v ) ) UL S o bR 1A i R R T 1R G
MO SR B 7 RO R 2B 5T B Se B bl X, FREUGHEAE
25 FHAEAD 5.00 g T 50 mL RBIUGRH LM 25508, 84, ##
st FAS I v R AR E VA, R R BB RORE S, AR 38
2.0 mg/kg, FEELFE 24 h NV URAEAR, A0 B AN 5 F-18°C.
BURER R A EHE 0. 30, 90, 150 d, &K IIFEMHISEE 2 4
AT, HEEs E BRI 2.0 mg/kg BY BTEEEE ML AR IE A (1)
TR S i A s AR 7 B A Ao

D =% % 100 1

Co
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(D), D R FEMREA, %; Co AU S IR IR IR, mg/kg;
C AT ]y t B AE A FRAS IR 2, mg/kg o
2.6 1BMERREXNLITME

AR R 3 5k B 2y v T G AR A v e bk ) 144 £ 53 4
H $% A2 (estimated daily intake, EDI), &A= !

EDI = % 2)
(), STMR(supervised trials median residue) A AHLAE it AL
% B G H{H, mg/kg, ; F(food intake) AtAE 47 2% i,
g/d; bw(body weight)  AFEF-IIRTE, kg WEMRAER 118 1 E
TR EDl &% H A iF A i (acceptable daily
intake, ADDAYF 73 HERRIR, FRIEHLE MEMRA ) ADI {4
0.02 mg/kg bwl®, HHAXUTF:
%ADI = % x 100% 3)

249ADI < 100%0}, Fom KU ml LIEZ, 4bTF 284K
F; M%ADI>100%0, FrmA A n]H:32 R

3 HRS50H

31 FHAENZMTEEREHR

HERRFR BRI 24 10 mg, FIHBSE A ZE 100 mL,
Bl A% 100 mg/L AIARHEREESTR, -20 CCLRAE o K %% o TRUME R4l
FRAEREECTRL, T 1% SRR IROR BRI, B sk A 0.10.,
0.50. 1.0, 5.0, 10 mg/L MRFIbRHE TVEAM. LM S80R
AHEIENE, 78 0.1~10 mg/L RN, HEEHREX) SR
(YRR I RGP SC R . I s & Bl Y
=580132X+ 1037, FICEREL r* 4 1.0000. ZKMAAET, Wtk
i B HE BR (limit of detection, LOD) 1.0x107 g,
32 [EINERRKIEEEXE

[T R AT ZS 1 85T, 4331 0.2.,2.0. 5.0 mg/kg
FOUS IR A TG, AR PR ES 5 K, [
FIXTRR, Fi2 2.3 ikilb AT RE S AT AL HE . 255 SR, MEIRAR 76
A FFOE RN RN 86%~97%, AHNTFRHEN 22 < 8%,
R AR 25 5% B 5 B A AT I BRI ARG I L 1

[ l%ﬂﬂllik%lﬁ
0.05 |- '\
2 FRERE A
< N ;
" WRIFE B
0.00 2 AR C
L L 1 L | L L L I 1 1 ]
6.00 8.00 10.00
[ [A]/min

T AL MEBRARARMERE 11 (0.5 mg/L); B. AULADAS RS Sy (e B Ny
0.2 mg/kg); C. HLAMLZS (IR 5.
BT ASTRDRE i v s Al i) £, 33 ]

Fig. Chromatograms of oxine-copper in different samples

3.3 FEMKR AR R A HRENS

MERRR LA 600 mg/kg BT i FALAME L 2 ¥k, [B]F@
W7 do JTUE L WL N AL Hhonds ok AR ) IR TR Oy
0.75~0.86 mg/kg. AT M PIGR DIAR SIS A 201, H
AR R TS o X AT RE S AN Rl S A E AN TR A IR
DA, VLAh, MEZTET A XGHE . it 2y R AN R R 25 A R
255 DR 2t 2 R MRt 24 5 AR 2 E A b A B T s bR
W AL T T R S S BIRF A R 1 F R C =
0.8906¢ 17 TH), C, = 0.7181 2% (WiT), YeiE BB
43912k 0.9899 1 0.9770, Y-3EHISIk 4.6 d 13.4 d. Jifi
ZiJ5 14 d, MRS Pk R R BRI E R, BTS
RRFRAC 2 o W DR 7 T b AT AR I T A 2 R R e 22
AR REM AR . KRR E A . s E
2, B, TR SRR 23.2 °C, EEmARR
32 °C; Wi s TN 23.8 °C, fxm <l 37 °Co
o UL T BB R s R 1 7

#e B /(mg/kg)

i fal/d

2 MEPHRERTTEMEAL BT A Sl

Fig.2 Dissipation curves of oxine-copper in loquat

3.4 EEMHRE ZEALAR RO AR E 1

WS AR VAT v 1) RS e M IR 2 SR I3 2. R
2 AEH, MERRETTRIK A 2 mg/kg MIMHEARRS,, FE-18 °C
B RAAE T AERE 0. 30, 90 F1 150 d Ji s A [ A = e K
F 13%; WA BRI I0, Meke sk B AR b AN R, B
AR PN, 0 I A AT T P B AR R 0~13%, JFids
FE i B [ RN 100%~110% o i 5 353 111] o ik 3 oA R aod v U]
FUEM 30%, DIGAE FaRA0F T, s b fif ot 18] 2520
150 d.,

3.5 EEMKATEMLIE IS RE A REXITR
FLGRRARGR R, ERIF K2R 14, 21 d

SR AR it P51 A th ik 5 B, L3 K i

B IEE R (0.2 me/kg) R ITET o ARIRIARIE BEAGHE A3 A



3896

B dn 2 4 R R I A 4R

81

K AR AR (P R 35 R A e ) 1)
g PR AR XU GG R LR 3, AR At
FhME IR 5 B 7 3R ] 25 2 AR (R T i B 2 XU KT
FARFARR, A HEEARN 0.0891~0.6945 pg/kg bw/d,

JREEHE AR 0.45%~3.47% . BARTEAR R ABE AT 22 5,
AL H i R Yot L 3 A XU R 13 8 B, (HEA R
R 7K SR AR, 2% W AEAMAT - B ol Y s WA A o —
A 7= A AN AT 1232 0 XU o

2 2 mg/kg BEMKIR FEHLAR R A0 A R oh O R AR E 1%
# 2 Storage stability of 2 mg/kg oxine-copper in loquat

fiff LI AE AR
fit R 171 /d 5% ¥4 2 /mg/kg R A% 1R /%
1 2 1 2 -2y 1 2 P
0 2.1 23 / / / 105 110 108
30 2.0 2.1 4.8 8.7 6.8 105 105 105
90 2.1 2.0 0 13.0 6.5 100 100 100
150 2.1 2.1 0 8.7 4.4 110 105 108
#3 TREIABREWERSEERBARGTMS
Table 3 Risk assessment of chronic dietary intake of oxine-copper in different populations
AR L A kg IREREEA R /(g/d) EDI/(ug/kg bw/d) %ADI
2~3 12.7 44.1 0.6945 3.47
4~6 16.5 493 0.5976 2.99
7~10 22.30 47.0 0.4215 2.11
11~13 34.05 46.3 0.2720 1.36
14~17 45.95 53.3 0.2320 1.16
18~29 55.25 47.4 0.1716 0.86
30~44 60.30 40.7 0.1350 0.67
45~59 60.05 34.7 0.1156 0.58
60~69 57.95 343 0.1184 0.59
>70 54.75 24.4 0.0891 0.45
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