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Detection and dietary risk assessment of oxytetracycline and doxycycline, in
eggs of parts of Inner Mongolia

GAO Shan, TTAN Yue—Shen*, LV Wei, SUO Xiao-Min, YAN Si-Yu

(Bayannur Center for Disease Control and Prevention, Linhe 015000, China)

ABSTRACT: Objective To understand the residues of 2 kinds of veterinary drugs in eggs in some areas of Inner
Mongolia Autonomous Region, and to assess the health risk of human intake. Methods A total of 180 samples were
collected from farmers’ markets, stores and online stores in some areas of Inner Mongolia Autonomous Region, and
tested by liquid chromatography-tandem mass spectrometry (LC-MS/MS) to analyze the residual levels of
tetracycline veterinary drugs in eggs, and to assess the exposure risk of veterinary drugs in eggs based on the dietary
consumption of Inner Mongolia residents using the point assessment method and the food safety index method.
Results The overall sample detection rate of oxytetracycline and doxycycline in some areas of Inner Mongolia
Autonomous Region from 2022 to 2023 was 24.44% (44/180), and the over-standard rate was 12.22% (22/180). 42
doxycycline samples were detected, the detection rate was 23.33% (42/180), and the over-standard rate was 12.22%
(22/180). The 3 samples of oxytetracycline were detected, the detection rate was 1.67% (3/180), and no samples

exceeded the standard in this investigation; the mean value of the food safety index of doxycycline in eggs was
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0.001851, and the maximum value was 0.2137, which were less than 1. Conclusion There are a small amount of

oxytetracycline and doxycycline residues in egg samples in some areas of Inner Mongolia Autonomous Region, and

the exposure risk is low, and the harm to human health is within the acceptable range.

KEY WORDS: eggs; oxytetracycline; doxycycline; veterinary drug residues; dietary exposure; risk assessment
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W AMET AR TG, BHEEYEPMEER. W
T B FE IR AT WM AN 43 A7, %o &5 SR A7 I 1 B R KU
VEAS, Ay BT (et B 1) 3 7y =X ol o o 22 4 W A 1 il
FREAIAH R (A B

1R 7

1.1 # &

M4 (2022 A FK B TE YA R R XU T
YETFIE ) R B SRAEH AR BESRCREEFEA . 2022 EAEME
RAE 26 10, TERFANEFFT ARG SRR 4 0y R BATTSR AR
34y, WS RIE RAE 4 Oy R TTGRAE | 17, BEH
IRTTBI TG REE 4 0y . KRR TRE 3 M, FRZHTHM
IR 5y RATHRE 2 0y, DL IIRE R
4y, RATHRE 3 0, FRETTHRIERE S 7. K
RTGRAE 4 0y, EITREIERE 4 7. RETGRE
34y, DM BMREG R 4 6 R BETATGRAE 3 17, eI
IRTIT TR G SRAE 4 1y . A RTTH2RAE 4 1 2023 FAEME
AR 28 o, TERFANIE R ARG SRR 3 0y L AR BT R AR
34y, ST IREE REE 4 0 R AT RE 3 1y, B
IRTTHI TR EREE 4 0y . KRR THRE 3 M, FRZHTHM
FIESREE 4 . RFETIHRE 3 My, DALMITHIRIER
7. RATIHRE 2 0y, FRETTHIRIERE S 7. K
R RAE 3 0y, B TR IERE 3 . RETGRE
1y, TR 4 17 AR TRAE 3 17, MR DL

il

IR BT G RAE 4 1 . AT RAE 3 . At 180 fhE
A, FEARRAEIG TR T WAL PR, —20°C VRIRAT
1.2 SRR
121 & &

LS 6460 WAH (35T T I FH A (6 1= LR MR L
A B FD; BEH Cpg (435 4:(2.1 mm=100 mm, 1.7 pm, K4
R P A BRAE]); UPR-HW601 {3848 2tk AL (g 1148
W AR ALK B 2N F]); UA1073CC SR 32 ik o (3 [ i 2R 2ok 0
b BR A RD); KH20R & DALY M LA R A UA
AR F]); AutoBVA-60 4 H 8 A T4 (L 1 14 FHE A
JEY A BRZA 7]); BIM-363 [ i HEHR 12 i (3 /R KA
WA A D, QT Wl & 4 (U T a4 PR
Hl); KC-100A 875 i 5 PEML (AR 58 11 1 R 75 0 1 a5 PR
/3 wl); HLB [EAHAEEA: (200 mg/6 mL, b H#ERIRE B2}
BA A,
122 % A

NG WEL(EiE A, fEESEE G REHE AR, H
FiR (i ali, b3 Bk BHE A FRA W), AP RR (43 M 4k,
JEEAE T T, Z RV Z R 4 (o at, b kR
EABRA F]); SRR A (o Fral, REieERHA R
INTD); SRNIFEEPREATR . LR E AR HER (1000 pg/mL,
In B ARG R LA B2 Wl ) o
1.3 LI FFE
131 #nl ok

T ERMR N B FGI S (2023 FEEE MY
A 3 D52 RS Wl AT ) sh il £ bl b R R
258 I B AR IR € - R BT 0 9
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o (1

X EDI £ 5 7% i (estimated daily intake), pg/(kg
bw-d); R JHERNEE FH 25 Wl 2 5% B W B2, ng/kg; FORARR
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2 4 J R A I 2 4

FH15E

P, g/d; bw R P EBRHE AR E, #218 63 kg TP
RXF
SIxbw @

A IFS R 125 sl B 25 & i e 246 45 ST K
Tl &S FH 25 ) ok 5 25 19 49 H R4 3 A & (acceptable  daily
intake, ADI){{H, H-255% 8 ADI (&% GB 31650—2019
(ERTEEZFAME BTS2 580 R & ).
1.3.4 FlEizfg

2022 LERIBRSE FARYE GB 31650—2019 #EATHIE,
M+ T R R RIRIE N 400 pg/kg, TABHEEANGHL .
2023 4E U BE S AR GB 31650.1—2022 { & dh e EFE
PR & 41 P2 EcoRaR B R ) i e, ST+
HRBCKIE N 400 pg/kg, 8718 R R ARE N 10 pg/ke.

FIF IFS SEA TR RS A, IFS EE AR 5
GBS, Y IFS< 1 B, FRRAYRE 5L 250
FIHEEZIE; Y IFS>1 B, 25 % 4 1 52 Wi
H ATz T Y

Xof A A HH B AR S 0 A ] U A AL B
RS B HL /N TR T 60%Ht, BT /NFAS: H BR (limit
of detection, LOD)IUZ5 B 1/2LOD it; 4AH HEUR
BIKTF 60% . /NFEET 80%AT, /A 25 NEEH LSRR
AEE, XSFETA/NF LOD MIZEE, 5 2 AMETHE, 0
1/2LOD; A B LUK T 80%Kt, XT A /T LOD
FIZE S, 18 2 AMilHE, 0 A1 1/2LODP,

1.4 HUuEIE
K SPSS 26.0 FAFHATG M, ARIHIZ AR
SRR I, # P<0.05, W2ZRE 5 it%E Y,

IFS=

2B
FH

2 FER5HH

21 TEFERMBASRERBENZAEER

W B 2R 7 B 3R TR A B v T VR T st A R
A E T AR R R, DG T RO R B e Rl bR R 4, AT
FE BRI E ()50 ) 85 RN L B R G EE R . EICRTE
. % LODs JLZ 1, 2022—2023 4E M52 AIG R,
XX EE - 55 RN ) B X AR P A R W3R 2.,2022 4R N SE
A A DX b X B v - 8 R AR R AR R W E
MUARRE SR R 25.56% (23/90), MEERE N 23.33%
(21/90) 3 Sy A 21 10, K&k 1017.20 pg/ke,
SEHIME K 16.88 ng/ke, KiHFN 23.33% (21/90), FEME
AR TR, I R 5 R R 2R kAR, s
R 23.33% (21/90), FEREEKE 3 4, K E A RS
67.80 pg/kg, FHE K 0.86 pgkg, #ihZ N 3.33% (3/90),
FEE 5 F 15w 5% B PR i (maximum residue limit,
MRL)H 400 pg/kg, WA TCHRFEA; 2023 425 M52
B ¥ DX 43 i X3 B b A 2 3% RN 0 R 8% B I B
SRR SRS AR 23.33% (21/90), BARE N 1.11%
(1/90). 58 J1 85 2Rt 21 4y, A B b il 15.11 pg/ke,
SEEIME A 0.73 pg/kg, %k 23.33% (21/90), I EH R
R ARBRIE R 10 pg/kg, #FREA 1.11% (1/90), +ERAEA
IR AR

2022—2023 FRNSH HIGXES XA E R - HE
HE 77 B R 5% B WO I BB AR SRR RO 24.44%
(44/180), MEFRZEN 12.22% (22/180), SR HEFEMH 42 ),
K U TP o 1017.20 pg/kg, “FH{E M 8.81 png/kg, Kty

®1 TBXR. BHABREFSE. ' EKETEEK LODs

Table 1 Standard curve equations, r%, recovery ranges and LODs of oxytetracycline and doxycycline
AEy SRS [l )y FE r2 EEE A LODs/(pg/kg)
THR Y=488.544348X-302.234490 0.999 80.10~107.75 0.3
2022 [EVIE S 3 Y=384.970626X-29.793149 0.999 89.00~109.85 0.3
023 +H/ER Y=46.680095X-8.204475 0.997 84.20~117.15 0.3
IR Y=40.212434X-108.609493 0.999 81.20~118.67 0.3
F2 20222023 FIBEFSAZKE MM R AEER
Table 2 Overall monitoring of veterinary drug residues in eggs from 2022 to 2023
Gy WA Ao TOE RME RO e e b mbiee PR
Muglkg)  /ngkg)  /(ng/kg) H(uglkg)
1T&/R 90 0.86 ND 67.80 3 3.33 0 0 400.0
2022 WA R 90 16.88 ND 1017.20 21 23.33 21 23.33
03 +E/E 90 ND ND ND 0 0 0 0 400.0
IR 90 0.73 ND 15.11 21 23.33 1 1.11 10.0
0222023 T&HER A 180 0.43 ND 67.80 3 1.67 0 0 400.0
AR 180 8.81 ND 1017.20 42 23.33 22 12.22

TE: ND UFARAG T (R 4 7)), -FR TOFRIHE, FeoARAG B He g, X T Brfi/NT LOD RYZE2R, 38 J1 %5 “1/2L0D (0.15 pg/ke) 4iit, 1

BRI
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AN 23.33% (42/180), HHRAN 12.22% (22/180), L%k
P oA A B2 R R R A SRR IR
22 BOBZREKIREREEIEH

X FEAC AT B G R B T B R AT R R T
i, 85RMEE 3 Pros. WMAOERM ADI i 0~3 pgke,
2022—2023 4£ EDI #J{H 4 0.005552 pg/(kg bw-d), EDI & Kk
184 0.6410 pg/(kg bw-d), IFS ¥I{EH 0.001851, IFS fx A fH
4 0.2137; 2022 4 EDI ¥J{l} 0.01064 pg/(kg bw-d), EDI i
KAB M 0.6410 pg/(kg bw-d), TFS H{E 7 0.003546, TFS fi KA

4 0.2137; 2023 4 EDI ¥J{E 4 0.0004600 pg/(kg bw-d), EDI
B RAEN 0.009522 pg/(kg bw-d), IFS ¥{EF 0.0001533, IFS
WARAE N 0.003174, ARUAMLZER A IFS B/NF 1, B#E
SRR EAIR, %o A AR 5 A T A A T 232 35
23 TEMXREEHARE L IER

1E 9 BT, BRIFFIVE Ry T BOA R, A R T
WA, KRG 15%~55%, 4 X ik, &9
2458 B A HH 38 10 25 IR G5 3 L (P>0.05), 455
W2 4,

R3 20222023 FREPERNBREREXTIRERRLEY
Table 3 Exposure levels and food safety index of doxycycline in eggs from 2022 to 2023

EEES Ay i fgl/);g) /[“;](Dklgiifd)] /{E;gkizziﬁ)] IFS ¥JfH IFS fe K1E
2022 0~3 0.01064 0.6410 0.003546  0.2137
MAER 2023 0~3 0.0004600 0.009522 0.0001533  0.003174
2022—2023 0~3 0.005552 0.6410 0.001851  0.2137
F4 TEMBERHEAPEHEKBREER
Table 4 Detection status of veterinary drug residues in samples from different regions
Ho e RWBHG R R PHE P R E it

(pglkg) (ng/kg) 1%

f3k Tl 20 11 51.90 0.117 ND~1017.20 55

WY ERL Y] 20 4 1.02 0.117 ND~15.11 20

SR L 20 6 22.63 0.117 ND~327.00 30

B 2 g T 20 6 0.44 0.117 ND~2.87 30

AR T 20 5 1.68 0.117 ND~15.88 25

WL 20 3 0.45 0.117 ND~5.66 15

M 20 6 3.79 0.117 ND~67.80 30

A8 DLR T 20 3 0.26 0.117 ND~3.68 15
BT AR ZR AT T B M 0 2 i AR ™ A T 24 1 A T S i
3 WikSHme A AU e T Y5 A A% 00 R
I G R, 20222023 AF N EE H14 X 354 e SRR MER IR, XA R I At B 24 5% B W I RN T

MK 180 BEREASH, L%, domak O LIERABURAIRA,

HH 24.44%, LEHERBHAN 1.67%, I GERR TN
23.33%, W% J1EE R K E T LA T4 b X PO ik ) B
FA K (4.29%) F T = IR A X P ) B R K R
(10.30%), Xf It 2022 4EF1 2023 EWEF L HE, BOIE
IR MEN, LHEZK I RIE TR, MR ERN
KRB, I ELAS [R) SRR M b A8 2R B 150 T B R
HR 22 FH G EE X, BN FA X4 1T A
PR B RACE B YRS . ARG 3 5 5 KUK T
fRES R ER, XSEFRIIFERMW IFS HEHR 0.001851,
ARAEA 02137, PEAAERIEMRT 1, SIS E ok ) 5
E 5 YR X S e N, R, Rk

M\ 2022—2023 NS AR XS X G S 45
R ORERRE NN AORE, KBTI T
R FAZS YA R B, b T e 3R & R 2 sk
LA, PR R RCR, % 5 ¥ E Rk
BRUE, TNRBIFGE AR XS B A 2 4 | 4% BA 1 AR A B 25 D 2%
AR S BT, ARG 1] 0 X £ i A 7 S 4l R A T A 4
P20 R WA T, T e AP0

HFEAR R AE R S IR A, R IRIE M
NS AR X GE T AR S b A R RN Y A O 2
(2022 4E)EHE TR B 2SI B, HLPRAG 25 SR T AR IR
W SEAAARKE AR, SEUCERERR; 1A, LR
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