%174 456 JEg I R Vol. 17 No. 6
2026 43 H Journal of Food Safety & Quality Mar. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20251103001
SIRME: Elele, 2M, sKEAR, 55 2017—2025 4] M B X 2 rh 42 5k BDIR 00 S 2R 68 XU DA (1], Bl e o
A4, 2026, 17(6): 68-78.

WANG YY, LI Y, ZHANG YH, et al. Assessment on residues and dietary exposure risk of veterinary drugs in eggs sold in
Guangzhou in 2017—2025 [J]. Journal of Food Safety & Quality, 2026, 17(6): 68—78. (in Chinese with English abstract).

2017—2025 AE) " M i B0 b 25 R IR Ot e i
11 2% v U VA

MM, ok KRR N W, % 4, F445 RER
U7 M T i 4 il v 7 M T DA WE B, TN 510440]

W E: BR AT ESE PSR EE IR, TR RIS B RV SRS . A& 2017—2025
AELESMITT 11 MBI AR TS AR T | AR R T B o T BE AL R AE 642 Oy G ZEAE b, SR FHROAH (5 7% -
FRIGE TR A 6 28 23 R 2R . JEFAES BRI ik, 456 Y HhJm RGN o i fds, RAfG
F 7 (hazard quotient, HQ)IL MG EE BENK . &R T INTTESE P E LR E B H RN 24.92%
(160/642), BRIERE N 10.28% (66/642). K HZHT 3 {58 /155 K (8.89%, 56/630). FAEBMREA(5.72%,
27/472) M+ 5 K (5.56%, 35/630); HIRFAT 3 (08 AW TREN(5.72%, 27/472). HHME(2.18%, 14/642)FI19K
KR H (LLE IR B FE IR R e 2 Flit, 1.79%, 10/560). BLAN, 4350 6.07% (39/642)F11 1.87% (12/642)1)
FEGAELE 2 Bl I DL F 8258 B TR TR . AR IS 0L o AR BR T 3 X B 1 B AR AR 6 (11.24%, 19/169) %3 55
T M5 (2.94%, 4/136) (P<0.05); HUEEIYEE M0 B AR HARZ(11.79%, 50/424) i 3% & T W0 2£(6.90%, 14/203)
(P=0.001), J&Er 258 K PEAE SR o, Fra it S 250 HQ BT 1, WSAErT#ZiE /M . 3~6 %
DL (1 5 8 KT S e e RS AR A B i, T T . BRI T T B A S 25 5k v AR XU P 4, i 2R
et B XU A2 T 462 7KF- o ARSI B O T AR B T I A HICR X 2 8 245 3R B, TR n i K & FR A fit vh
ARG ELHE .

KA GE; BARE, R RER, KKIE

Assessment on residues and dietary exposure risk of veterinary drugs in eggs
sold in Guangzhou in 2017—2025

WANG Yan-Yan, LI Yan, ZHANG Yu-Hua, LIU Lan, HUANG lie,
QIN Yu-Ting, ZHANG Wei-Wei"

[Guangzhou Center for Disease Control and Prevention (Guangzhou Health Supervision Institute),
Guangzhou 510440, China]

ks HER: 2025-11-03

ESWMB: M PAAEFRHE I H (20251A011061); [N ATRHE T3 H (2024A0370413, 2023A0310935); | I Tl [ 24 T s 25 A L5 30
H (2025 2027-12)

F—1EE: THM1990—), L, Wit WIFARBEIN, FEGFF 10 g8 S 2 M W 5374l . E-mail: wangyy13213845@163.com
MRIEMEE: IKRYERT(1980—), 2, WL, FAERRIm, FLERFFT )y ) A 6 hh 2 2R I 514l . E-mail: 249726849@qq.com



46

FHEHE, S5 2017—2025 4ET M T B XY B 2 2 5 BR BRI % I £ e 88 XU B A

69

ABSTRACT: Objective To investigate the current contamination status of veterinary drug residues in eggs sold in
From 2017 to 2025, a total of

642 egg samples were randomly collected from farmers’ markets, conventional supermarkets, fresh food

Guangzhou and assess the dietary exposure risks of different age groups. Methods
supermarkets and online stores in a total of 11 administrative districts of Guangzhou City. Liquid
chromatography-tandem mass spectrometry was used to detect 23 kinds of veterinary drugs residues in 6 categories.
Based on non-parametric probabilistic assessment method and combined with local residents’ egg consumption data,
the dietary exposure risk was assessed using the hazard quotient (HQ) method. Results The overall detection rate of
veterinary drug residues in eggs sold in Guangzhou was 24.92% (160/642), with an overall exceedance rate of
10.28% (66/642). The top 3 veterinary drugs in terms of the detection rates were doxycycline (8.89%, 56/630),
sodium pentachlorophenolate (5.72%, 27/472) and oxytetracycline (5.56%, 35/630). The top 3 veterinary drugs in
terms of the exceedance rates were sodium pentachlorophenolate (5.72%, 27/472), metronidazole (2.18%, 14/642)
and florfenicol (based on the sum of florfenicol and florfenicol amine, 1.79%, 10/560). Additionally, simultaneous
detection and exceedance of 2 or more veterinary drug residues were found in 6.07% (39/642) and 1.87% (12/642) of
the samples, respectively. The overall exceedance rate in eggs from farmers’ markets (11.24%, 19/169) was
significantly higher than that from online stores (2.94%, 4/136) (P<0.05). The overall exceedance rate in bulk eggs
(11.79%, 50/424) was significantly higher than that in pre-packaged eggs (6.90%, 14/203) (P=0.001). The dietary
exposure assessment results showed that the HQ values for all detected veterinary drugs were far below 1, indicating that
the risks were within an acceptable range. Notably, children aged 3—6 years exhibited relatively higher exposure levels and
health risks, which required special attention. Conclusion The overall risk of veterinary drug residues in eggs sold in
Guangzhou is controllable and the health risk of dietary exposure remains at an acceptable level. It is recommended that
regulatory authorities prioritize the monitoring of veterinary drug residues in eggs sold in farmers’ markets and bulk eggs,

while simultaneously strengthening education and awareness campaigns regarding the standardized use of veterinary drugs

in poultry farming.

KEY WORDS: eggs; veterinary drug residues; dietary exposure; risk assessment
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1.3 HLBEEHIE
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T (5.56%, 35/630), FitHKIEHE K 0.92%~8.89%, A



561 FHEHE, S5 2017—2025 4ET M T B XY B 2 2 5 BR BRI % I £ e 88 XU B A 71

PR R 10.28% (66/642), B H255% W bR M
XS BT P h — MEA L TE M & M e, BARR
T 3 A AR 2R 25 H AR FREN(5.72%, 27/472) . Fu
VIR TT B RS K 1% FF A (2.18%, 14/642) . BR &2

YRR (VLR Z MR e F Kz Mit, 1.79%,
10/560), HBHRRIEE N 0.78%~5.72%, W T F5 575
rh s BULf R A 24 4 R0 R ™ A ST AR 24 00 T Bk Il
bR =25

®1 BEPEHRERENE
Table 1 Standards for the limit of veterinary drug residues in eggs
ADI/

W 57 B AR
st 5 PR AR/ (ng/kg) Lugkg * bw)] FREEAR MR
A AN S =1[19],
ERI R 2017—2022 4F42 1148 J1]; 2023—2025 4F R 2 5.0 AOARL R 2292 5T
GB 31650.1—2022
2 QANA B2y =L[19].
B vb AL 2017—2022 445 (1§ /i1; 2023—2025 4E A #3d 2 - AR 2292 51,
GB 31650.1—2022
A A2 =iy £L[19].
Wb 5 20172022 4F42 11 {8 Fl; 2023—2025 4E R 2 14.0 AR 2292 5T
GB 31650.1—2022
[ SN He A =L[19].
KR A 2017—2022 4F45 1L H1; 2023—2025 4F R 2 25.0 izﬂé ']”f 3“1:5?12292% Z ’
N - - E N 1201,
B A 2017—2022 4F 7= 2 B2 I 2023—2025 4F R i s A2 56 235 510
e ‘ X : GB 31650—2019;
NNt 5
W Lo(KAZ AT GB 31650.1-—2022
3 NN 1.[20].
W s 20172019 4£55; 20202022 4F 2 WAL F; ARG 235 55
-~ R R 20232025 4E B 10 20.0 GB 31650—2019;
. GB 31650.1—2022
j 3 - [20].
N 2017—2019 4FJ; 2020—2022 4 2 AL 100 Kﬂéﬁ’ﬁ"é‘f 22351? ;
R e e . — ;
2023—2025 AL 10 GB 31650 12023
3 NN 1.[20].
i 20172019 4F J5; 2020—2022 4F 7= I A4 H; 0a AR5 235 5
Wb o . GB 31650—2019;
20232025 fEAHIRL 5 GB 31650.1—2022
j 7 - [20].
p—_— 2017—2019 4ETE; 2020—2022 4F 1 28 H145 F 0 A 235 51,
A 20232025 4E AR 10 ‘ B 31650 2019,
GB 31650.1—2022
3 NN 1.[20].
e 2017—2019 4F < 50; 2020—2022 4F 7 25 W45 T ; 55 AR 235 S
R . : GB 31650—2019;
2023—2025 AL 10 GB 31650.1—2022
R A5 1L : AT 5 560 501
PN ZY 2N A -l - Al BN 560 1211
R A A 1L fH ; A5 560 501
A [ ANDA =X =1.[20].
SHmE 2017—2019 4E A 483 200; 2020—2025 4E A # 1 400 30.0 AAERZ 5 235 510
GB 31650—2019
A =1.[20].
THEE 2017—2019 4F A 483 200; 2020—2025 4E A # 1+ 400 30.0 AL 5 235 5
GB 31650—2019
PUFR 22 ) S N 2120
- PUFR 2017—2019 45483 200; 2020—2025 4E A # 11 400 30.0 AR 5 235 5
GB 31650—2019
Al NG5 235 5120
WA EE 2017—2022 4F P~ 8 HIAE Y5 2023—2025 4F AR5 10 3.0 GB 31650—2019;
GB 31650.1—2022
o 55 4 ) AV IR 235 B2 A
— - - MPARARR A5 250 52
o AR L L HATR 235 5
7 - ANV AASTRA 4 250 5
— e N 1201,
S— RAJEH 20172022 4F = AR T; 20232025 4 A st 30 AL R 235 5
2 — ‘ X : GB 31650—2019;
A JE 5 10 Z A3 GB 31650.1—2022
e SN\ A 1=1[20].
ROMRME AR AA : RALFHAER 235 5

GB 31650—2019

T R T e B AR HEHES, -3R B8 ADUEREAE
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et P 3EE 39 15(6.07%)RIB K 2 B LA 2G5k R,
6 13(0.93%) R Kt 5 Fhi 25 (X s T2 BT 20),
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ZUWMIH . XA T ] REEE B RS A A
FHEEBL, BT NG G 5 88 i (g B XU, LI G 351
BN AEAS HE— 2P e

M 2 AT 0L, 252549 0 B e A A R Y L R
1.11~27.00 pg/kg, BN 1.17 pg/kg, Poys H 2.46 ng/kg; f
VEBGA YT L, AR AS H A B s s A HH SR B 2R 35
2.18%, KBTS 0.51~560.00 pg/ke, HIEH 2.00 pgke.
THAF TR, BRATHE b v AT 24 4 5k B8 W Al s 2803
T AR KA HEL(650.00 pg/kg) R FRIEAE (2 pg/ke)i)

325 fi%; AAEAG H i d R R 560.00 pg/kg; 25
UR BRI AT B 230.00 pe/kg, BRI
KK EA 1003.00 pe/kg, KEIFFRE(E(10 pg/ke)f 100 4%
o X EEM s R s TR P AR T R 2
1120, R BT 2 M 11 J s XU pt, A2 B A R XL 58 9
A R A5
2.2 AEIERFEH SIBE DB BIFE
YIRS TG 4 ZORFPEHL S A EdE, R 20202025
AL 545 (3RS ERERIEA T HL A . Herp, KRBT 169 43
(31.01%) . W HLETT 153 #3(28.07%) . MIJE 136 145(24.95%)
AT 87 3(15.96%) FLIFRIEMIIH 16 Fh, WIEFIR
JeZ% | FoARJEE . BanTb AL MNP AL, ERD AR | R
TR R WEVRE. BIEE. LER. P,

WD AL .
TLABRY ., AER. SNk, &2, FIEFHk.

F2 20172025 FTMHEBEP EAZKEBIMIK(=642)
Table 2 Current situation of veterinary drug residues in eggs sold in Guangzhou City from 2017 to 2025 (n=642)

W FREAEC R, KRy ERE% e/ (ng/kg)
FIIR P N . -
i (ug/kg) (n) (n) HH 5 P75 Py; 5
Bt 642 0.32~1003.00 421 (27)
- 1.56 (10) 5.92 0.99  4.00 6.00
HHY R 642 0.44~30.00 1.56 (10)
AR B 642 0.31~650.00 2.49 (16) 0.78 (5) 2.16 0.37 2.00 3.00
e g R 627 0.44~1.61 1.12 (7) 0 (0) 1.08 0.30 2.00 3.00
WD R 642 0.45~1.02 1.25 (8) 0 (0) 1.08 0.30 2.00 3.00
R 2B 2 P
MEHAHLIAZY LI 642 ND 0(0) 0(0) - -
Sriy R 82 ND 0 (0) 0 (0) - - -
TR A 82 ND 0 (0) 0(0) - - -
WHi R 82 ND 0 (0) 0 (0) - - -
I8 82 ND 0 (0) 0 (0) - - -
s i 82 ND 0 (0) 0 (0) - - -
S NI B 217 ND 0 (0) 0 (0) - -
AR R NI 135 ND 0 (0) 0 (0) - -
FIE 5 hk 217 71.80~230.00 0.92 (2) 0.92 (2) 3.07 1.50 2.00 5.00
SRR 630 0.30~242.00 8.89 (56) 1.59 (10) 2.42 1.00 2.00 5.00
e THR 630 0.30~28.90 5.56 (35) 0 (0) 1.46 1.00 2.00 5.00
UEZS il E] -
MBI 85 ND 0 (0) 0 (0) - - -
SER 85 ND 0 (0) 0 (0) - - -
FA RN 472 1.11~27.00 5.72 (27) 5.72 (27) 1.17 1.00 1.00 2.46
A2
AHE 130 ND 0 (0) 0 (0) - -
R A 560 0.14~206.00 1.96 (11)
T H WS TR 25 — - 1.79 (10) 3.44 2.00 2.00 7.00
R FE N 560 1.30~171.00 3.21(18)
TH Ik 2 245 1) FH fif e 642 0.51~560.00 2.18 (14) 2.18 (14) 2.00 0.50 0.50 0.50
i 642 24.92 (160)  10.28 (66)

T Prs ARFREE 75 HATBLEL Pors RERES 97.5 B A4, ND AU AKX H (not detected); -FnFi AL, TLIEIHE,
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IR HFRR T, 09 27.81% (47/169) .11.24% (19/169);
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IR TAR, N 2.94% (4/136), AS[ERALH K H R 2
G AT #E L (P=0.254), BAIRRERA LI HE XL
(P=0.007), HF—E WP LU R BUAR SR TTT 44 09 B -2 R BF
PR 2 = TS (P<0.05).

i, + 70007 ik
- 301 2781
@25 25.00
5*Eifzo 20261039
- *
ﬁ ol |
@10 . 6.90
st o
0
S
¥ % ’
SRR N SR

T B AL A SRAE M S [ 3 S e i S B 255 Uk
P<0.05, & M:FETF Bonferroni K 1F F T 1 HLA o
L1 AN SR o XS 2 24 5 B SUHARS: Hh SRR 3 1T (n=545)
Fig.l Overall detection and over-limit analysis of veterinary drug
residues in eggs at different sampling locations (n=545)
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H, FEB RN R ARAST A6, FHigr 10 P25 7E 528
ARG TR, o, (RS RG R LA PP s RV A e,
N 560.00 pg/kg, HAEEZ5EER U E b T HIXTEARK R
At TS B LSRR R B R v de i, A 174.00 pg/ke,

o
Zecovi
Bk

s D

A

|||
=
=

=
SH I SRR R

SHSEARSTIE
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SR B ORRL
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EEHREAE SR ST
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Fig.2 Composition and average concentration of veterinary drug
residues in eggs at different sampling sites (n=545)

FR M BV 2 (99.73 ng/kg) . AR A HE(59.11 pg/kg)Fl
TR (46.90 pg/kg)SF; AR BT 7 %G 2R LA ik R ik
FEHE(75.45 pg/kg), FORIEHFREANIN 2 (35.39 pgkg),
RHVD AR N 3 (23.21 nglkg); HHUHE T XS 2R 8- T 24 24 5%
VR BE AR, BRI BV B e i, hy 4.85 pg/kg.
223 RRRAEAEEE 555G R B R RAARE R

MIE ATV, BRIESEVDR A& R SRIb
FIE T AR 4 NI EAEA R AE S B AR A i 4b, oA
A R LRGSR b A S SRt T E 35
s SRR, ARG RS (13.24%, 18/136), HikN
e B 3 (11.24%, 19/169), H H T AL 5145 3 (8.50%,
13/153), A=A TR H R A AK(6.90%, 6/87). X —H#HR,
AN R T (1 3 B AL 17 B A 2 W (A P AP A 22 5
FER BT . AR . ST, RS 2 i+
BE, MERATHNEEDE, EBEMIE 3. RAH
Yy TS B R AR, WTRE R ML TR R & 2IRYT
rp sl R 2 P A DL R . IR IAOR R, KRR
i 2R AR DU TR, KR 44 2 RS R 34 8,
FLU R A T, H RO TTAR A . R, fEa R A
A R A O B A L, ™ ORI AT RE S O & 2%, SR
S s I R T, DRV A 2 B B VS e A XU R
Sy

AR M AR R e BT H AETE 22 5, W 3(B).
Hp R Ty BRI B B 2 (6 W), )% E A
R (4.14%), FLR b HRY M (3.55%), L 46 1) R 4k 43 41
55 3 (3.33%), BV A (CABIETS IR R Z fiihH A
AT B MR(0.59%); B AT S EBARTIE N 5 T, 4
R 5R F1 52 (3.45%) . LA R EN(3.03%) . UK % (LA
SR e R A e B e 2 A, 2.30%) ., s Th R (LR
VR FIRRUD 2 AR SN 1.15%) . & BT
FRE AR H 2 3 T, 2 LS BRECEE % (LI E
Je. 2 MK JE 25 e 2 R Fi R w35 7 AR AR A1, A
T I A A LS BRAN AR, W5 Sy L v B (DA R T
FERIRN VD L Z AR o 4R B2 T4 5 A e e T ) s
B 2 W2, AU Kk B FHAS F 249 (O R M),
A R SR 2 B S B0 B FH 259 (an R e | SRR YD L)
PR, DR T XX ST s IR T 2 S 2 e WA Y
M TR, BURJEH (LR JE % FIaR AR e % ik
ZR) T SR T SRR S AR AR, BRI
2SS Y A SR A A RR R RS
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Fig.3 Detection (A) and over-limit (B) situations of various veterinary drug residues in eggs at different sampling sites (n=545)
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Fig.5 Detection (A) and over-limit (B) situations of various veterinary drug residues in eggs at different packaging types (n=627)
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