514 % 56 15 B 2 4 T iR o Vol. 14 No. 15
2023 4 8 H Journal of Food Safety and Quality Aug. , 2023

g, & m, FRE, § & HEE hei
!, BASM 2 om"”
(1. FEIK =B 5 e B TR =W T, W/REE  150070;
2. LA R AR E AL E, bl 100141)

 E: BW EREMIUEEM ORISR EIER A, SR E RN, FE DI OB A,
FHHBVEPERIIR BT B 1.0 pg/L)#FF 7253, /KIRAEHI7E(20.041.0)°C, 403l TLAZ5/E19 0.5, 1. 2, 3, 4, 6,
8. 10, 12, 24, 48, 72, 96. 144, 240, 288, 360, 480, 600. 840, 1080, 1320 h XHffifa fLA+x7 . #E. AF
JOE B ML MR K o 2 A A AN, P e AN [ 4 4 v i P P 2 B FR T BR L, TR WT1.4 #Kk
P P P A S A N PRI . GESR S PEAEK T S T AR R B . LR ZHZLR IR 253 74 d, iR
MIRZS Iy 121 d, JHRERIRZEI R 174 d, B HERIIRZ5010 100 d, BEIRZGISN 78 d, (CIERIIRZGIA 45 d,
M AR 106 d. G518 R {RUESN 5T it 22 4= RV 08 (8RR, AR UUAESRAR I 5 20°CHT, o filflfn 550
(1.0 pg/L)Z5 i H PY PE S BARZ 818 174 d.

KEA: HPEPE; M R, KZh

Study on the elimination of diazepam residues in different
tissues of Carassius auratus

BAI Shu-Yan', HUANG Li', LI Chen-Hui', GAO Lei', HAO Qi-Rui',
CHEN Zhong-Xiang', DU Ning-Ning', QIN Dong-Li'*", WANG Peng""
(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Aquatic Sciences, Harbin 150070, China;

2. Key Laboratory of Aquatic Product Quality and Safety Control, Ministry of Agriculture and
Rural Areas, Beijing 100141, China)

ABSTRACT: Objective To master the elimination rule of diazepam residues in different tissues of Carassius
auratus, and determine the withdrawal period reasonably. Methods Carassius auratus was used as the study object,
and diazepam (initial concentration was 1.0 pg/L) was used as the drug bath, the water temperature was controlled at
(20.0£1.0)°C, the residual elimination rules of diazepam in different tissues of Carassius auratus were investigated at
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administration. The discontinuation period of diazepam in Carassius auratus was calculated using WT1.4 software.
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Results Diazepam had a longer metabolic cycle in the environment and in aquatic products. The rest period was 74 d
for muscle tissue, 121 d for gill, 174 d for liver, 100 d for kidney, 78 d for brain, 45 d for heart and 106 d for blood.

Conclusion In order to ensure the quality and safety of Carassius auratus and the health of consumers, it is

suggested that a single dose (1.0 pg/L) of diazepam should be given to Carassius auratus for a rest period of 174 d

when the breeding temperature is 20°C.

KEY WORDS: diazepam; Carassius auratus; residue; withdrawal period

0 51 &

1 VG 2 (diazepam, DZP)(7-%-1,3- & -1-F -5 3¢
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WAL (#  A BRZS A)); Waters Crg (2.1 mmx*50 mm,
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Table 1 Mobile phase gradient elution procedure

A [A] /min A% B/%
0.00 95.00 5.00
1.00 95.00 5.00
2.50 5.00 95.00
3.90 5.00 95.00
3.91 95.00 5.00
5.00 95.00 5.00

Q)4

B TR HLIBEZE B T (electron spray ionization, ESI);
H# =0 BB FHMEST);, Wiy = 2 5 W
(multiple reaction monitoring, MRM); %% Hi JE BN L Ji:
3000 V; B AR 350°C; #§CiE: 11.0 L/min;
PR E: 5 L/min; BHES: &S SWET . C8E
X FIREE B A LR 2.

%2 DZP RPRMRIESH
Table 2 DZP and the mass spectrometry parameters of
internal standard

k&Y BB TRz EEE TNz RiHEGER/eV

285.2>193.1 35

DZP 285.2>193.1
285.2>154.1 37
DZP-Ds 290.2>154.1 290.2>154.1 37

1.4.4 AR TAE W R 095

80% LGV AR R ST 430 0.1, 0.2, 0.5,
1.0, 2.0, 5.0, 10.0, 20.0, 50.0. 100.0, 125.0. 200.0 ng/mL
DZP ZHARUERSIR, Horp PRI E 40, 5.0 ng/mL,
DL A5 AR AIE 5 2 € 35 068 A1 AR P A 06 T R B AEL() Ry
PRABKR, KR AR BT LR (X, ng/mL) AR ARAR, 2
lbRAEM e, SR [y R RAH G R B
1.5 HIES
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2 HRED

2.1 tRERZFN AR E
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JEEIN, LLNAR S MR I R Z L (V) I A AR, ik
JE(X, ng/mL) kA bRfilERR MR, 193] DZP frifEfh<k
HIZRME T RN ¥=0.269686X-0.133704, 1°=0.9994, X FH]
DZP 7E 0.1~200.0 ng/mL i [F PN 23 B 47 A4k 56 R . DZP
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WA +E R IR 94.0%; 7B IEH BN 94.9%;
FE ST P EDBCR R 93.7%; FE LK H ISR 94.1%; 7E6E
A RIS R 99.1%; 7E MG 42 i TR R 99.9%; FECr
WE AR B DA 98.3% . AN BRUEMR 22359/ NF 15%, K
S MR Ay, EEMR, £54 GB/T 27404—2008
(LB % B P RS S BRI A ) 2k, af A
S BRFE S AT
2.2 il AL P TR RIER I E

SR FH DI bR A e, X I SR 4 1 B0 £ S [] 2 2L (UL
PI+R . L SR CBAE. B OERL R m ) DZP
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KL DZP SRS EHIIN, £ 10 h B, feC R
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AT LAE R DZP e e lE R oA i o P R B it
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B e . O E R YT DZP 19 SERE Ji IRk, AHLEL T DZP &
£ 1 2 P A A, O R I R B s SRR, R
DZP &2 MK i 20 £5, 1€ 24 h i), 6Eh Y DZP ¥
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DZP &k 3| T f = {H (15.546+0.514) pg/kg; 96 hif, fiHp
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I B Uk B 8 B A 1 16 .(8.359+1.215) pg/kg, UG £A L
JE F R o R 5.(26.11626.091) pg/kg, =ML HHT 3 £,
TMiith DZP & B/ % (37.662+10.266) pg/kg, &I i 4

80 -

B —— L+ 5Z-avg
70 - —— fill-avg

65 - —— fiRi-avg

60 —v— IIL‘HE-an

DZPTEf 454 2 7% B B/ (ug/kg)
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s WP LA+ DZP % i B (240 hyislg, WE(Hh
(31.068+2.263) pg/kg, LA UL, Z5% 5 Mi4a.EX) DZP
W SRR T Ao, Or LR R, AL s S R T A XA
55, Bk,

M 1 AT DU Y, 7E7K TR (20.041.0)°CH, BRI
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VFIE . A R 3 2H 21 e Y 24 - B il R B A R0 k2 04 3
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B VT R AR R BT U T RS SR . LA, Tl
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WIRAEAE EHC, 55 2 VR EE WIS T4 1 ek,
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B BRI 4 1) SR TA

FHLER B R KM, B AR 0 T Rt s
(U 1), FrP AL R bR B R R, LA+ R
0T JHEAUE B A0 T 25 I I ) 3 et . EL 3 1320 h B,
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WE [(2.3110.158) pg/kgl> Il 2K [(1.740+0.564) pg/kg]> fif
[(1.6940.629) pg/kg]>L>E(ND),

DZPTEfh 454 L AR B/ (ng/kg)
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Fig.l1 Elimination curves of DZP residues in various tissues of crucian carp
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B350k 74, 121, 174, 100, 78, 45, 106 d, AT WL, 7E
ARHFFE ST, DZP Pl 45 4120 H B BRI T K, A
MIKAE /R DZP EIAEH B R K B, Feak™
TR IREE P 0 KA B R U8 Hh SRR T 2K s K 1
S DRk, ARPEASBIF T A5 R, AR KA T A
20°C, W DZP RZiHZR 174 d, B2/ 3E4E 5 7]
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3 4 i

A S PR AR T SR A, #F(20.0+1.0)°CHY K i 454
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B R 08 . il R GB 31650—2019 545 M E,
XA DZP 7K 7 i St B A R, R FRE IR A 20°C
BF, X R (1.0 ng/L)ZGIn v Pk E, PATIRZ I
AMET 174 do FEFZBRAE IR, TR K TR 45 S B
0 FN IR FE > 1A 2 40 0 sl AR 2 A, LR B A Y
LA g,
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