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common quinolone antibiotics in poultry eggs and chicken meat in Inner Mongolia. Methods The content of
norfloxacin, enrofloxacin, ofloxacin, pefloxacin, ciprofloxacin and lomefloxacin in poultry eggs and chicken samples
randomly collected from some cities in the region. In 2021, 2022 and 2024 were determined by isotope internal
standard, solid phase extraction, ultra performance liquid chromatography-tandem mass spectrometry, the data of
quinolone residues in poultry eggs and chicken in the whole region were statistically analyzed, according to the
reference value of different age groups dietary intake and detected data, the hazard quotient of each age group was
calculated and the health risk to the population was analyzed. Results In 2021, the detection rate of poultry eggs
was 5.00% (3/60), the exposure levels was 0.09-0.52 pg/(kg - d), and the hazard quotient was 0.004—0.021; the
detection rate of chicken was 16.70% (10/60), the exposure levels was 0.23—-12.39 ng/(kg * d), and the hazard
quotient was 0.009-0.492. In 2022, the detection rate of poultry eggs was 6.25% (5/80), the exposure levels was
0.09-0.49 pg/(kg * d), and the hazard quotient was 0.004-0.019; the detection rate of of chicken was 3.75% (3/80),
the exposure levels was 0.01-0.68 ng/(kg - d), and the hazard quotient was 0.0004—0.0270. In 2024, the detection
rate of poultry eggs was 3.33% (4/120), the exposure levels was 0.13-0.70 pg/(kg - d), and the hazard quotient was
0.005-0.028; the detection rate of chicken was 6.36% (7/110), the exposure levels was 0.03—1.58 pg/(kg * d), and
the hazard quotient was 0.001-0.063. Conclusion The 3 years of analysis data shows that quinolone antibiotics
are detected in poultry eggs or chicken almost all cities, the average detected in chicken is higher than that in
poultry eggs. The exposure risk of quinolone antibiotics in poultry eggs and chicken in 4 age groups is less than 1

and the health risk is small.
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BRI, % WS HBIXE AR . XS P M RIS 24 1 75 2 KT 2 2 5 R IXUBS: AT 52 65

Wel, [RIEF, SR PR R AR i - AR I DT 3 I 6] 2021 .,2022
2024 HEEE NS 128D AT 610 HEXS AR B G 6 F
B U0 T T 218 R 2 R B AR LR TR I, AT WS T TR A H A
SR ATRHE, I 2R A 5 RUBS: 1 (Fro) MEAT I £ 2 8% X
BrIEAl, LINTE SR RA IR . #iRNFE T RIEME
2877 it O R A M A R -

1 MR5ERE

1.1 X5

G6460A i &y R0 AH 4 3 &3 3K B 3% {1 . Agilent
valueLab filter Nylon 7E /(0.2 pm). Agilent-ZORBAX
RRHD Eclipse Plus Cig 4 3% £ (50 mmx2.1 mm, 1.8 pum)
(EEZFERR A H); KQ3200DE S % we (R 1LTi#
FAEEA A D), 3K30 ARAEROHLGER Sigma 24
f]); Fotector Plus 4= H h[E A EYL . AutoEVA-60 4 H
BEATIR AR X (3E [E AR A H]); Cleanert PWAX 1A %55 B
B AR (6 mL, 200 mg, FFESEARRAHD; o

N (TEEBR A A, IR (36 1 FE R R B 4
HIRARD, wRIE . BBV E .. AR E . HHbAE .
WU R W EV BAREYI I ER D R -d3 N TP A -d8
Wi B -d5 . WEWA-dS. B A-d5. B R -dS
PRI s 1 00 O (4 13 = 99%,  H [ 2 I A% A 0 R B A PR
A o
1.2 BiERBEEEG

o 3 #: ;. Agilent-ZORBAX RRHD Eclipse Plus Cig

(50 mmx2.1 mm, 1.8 pm), PEFfE: 2 pL, $#: 0.2 mL/min,
TEIH Az 0.1%H ER/K, B HH: 0.1%H R 201 . 16 13 Ve L e
0~5 min, A 5 90%; 6 min, A 5 70%; 9 min, Ak 50%:;
9.5~10.5 min, A 25 0%; 11~12 min, A 5 90%. 5 3% 4% 14 :
TR 300 °C, TS W= 5 L/min, $§SIRE 300 °C,
SR 10 L/min, BANEHE 3500 V, 20 W, G2
B 1,
1.3 HmRIERREHE

JRUR: 2021, 2022, 2024 FHNFEHHIAKX 12 NCE)
T AR YA = ST MM T S ECLE . 19E . 18
VRIS A

RFET & BB/ N AN A s 5 e RO 2, Rdis)
WIRHLNRA, BEMRAFEAE 50 mL 2048 %R-18 °CIR-AT
1.4 #HRETE-EHEER

P AH AL B AR X RE AL AT AR B AR RE 2 g
1% 0.01 g)FHEIGA, BT 50 mL BNMEE.LE T,
A 10 pL 1 pg/mL [RZIR AR, F 10 mL 2% R-
CNEEHARIL, 2000 r/min FERRIRA 2 min, HFAEEE 15 min,
(FF: BEFEMTIA 5 mL ZH5H MRS, ERIRIEE
H5E4%), 10000 r/min &5.CMEIR 5 min JFHBCFTER, FBGEELR
11U, IUKE 50 mL & T4 [ ShEAHAEEY, Cleanert PWAX
(150 mg 6 co)[EAHAEIAY 2 6 mL HEEAL .6 mL KA
b SRIBOA R A 2~3 mL/min, W#kVE: 2 mL 5% MK
WRBE, BEME: 6 mL HEEENL; A WUS M 1 mL 0.2% P R 75
WG, 1 0.2 pm JEIENE

F1 BIERXGYFIESH

Table 1 Mass spectrometry parameters of quinolones

&Y BB (mv2) FET(2) TR eV Tl FL e /e V = 1 B4 5} 18] /min
ey 320.2 302.2 105 17 ESI+ 2.282
75 R

320.2 276.2 105 17 ESI+ 2.282
WD B -d5 3252 307.3 115 18 ESI+ 2.282
B 360.3 342.3 123 20 ESI+ 2.598
N7 w’«l—i
360.3 316.4 123 16 ESI+ 2.598
Rativh AL-ds 365.1 321.3 105 20 ESI+ 2.598
. 362.2 318.3 130 15 ESI+ 2.298
R
362.2 261,2 130 26 ESI+ 2.298
AU RE-d3 365.2 321.2 115 19 ESI+ 2.297
+
BELb 3343 290.3 130 20 ESI 2.340
3343 2332 130 16 ESI+ 2.340
. 339.2 321.2 105 18 ESI+ 2.320
R vb 2 -ds
339.2 295.2 105 18 ESI+ 2.320
- 3322 3142 115 17 ESI+ 2.360
NP R
3322 288.3 115 18 ESI+ 2.360
HAVLR-d8 340.2 3222 105 18 ESI+ 2.280
S 352.3 334.3 105 19 ESI+ 2.495
KRR
3523 265.1 105 20 ESI+ 2.495
S SUEEIR 357.2 339.2 125 20 ESI+ 2.478

HE: HLE % B (electrospray Tonization, ESI).
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1.5

AR R .
GRE . N RS 2V R AR B r=0.999;
PIF M L SN=3 B 5 J7 4 H B (limit of detection, LOD)
(LOD=0.15~0.30 pg/kg), PIFMEH SN=10 872 ik e &
FR (limit of quantitation, LOQ) (LOQ=0.5~1.0 ng/kg); i
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DI b AR b i 15 SO, AR S A BT IR B A AR 2 M
BN 10D 1ASEAT & 1 ASIdR, 6 7 I
ZER ML XS /D TR 20%, KPR EE
KA, FIAR FBOR 56 2% 22 7 ik VAR B, 25 (186
BEMERIDE . B E | ARV E. KR A. 37
VD RS LV BINbR B A0 1. 5. 10 pg/L,
FAR EICR 74.4%~115.6%, FiA FRAE & B ER 81104
Xt BR UE fW 22 (relative standard deviation, RSD) &y
4.2%~8.4% (n=6).

1.6 EIEALIE
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B, EAKIMD~Q)FTR

o Fepr R H A RRERNE & 2 E, ng/(kg « d);
Fo ARE R MR (17 B, ng/kg; Fir 08 R TOUS A1 1Y
H 4B A R, g/d; Few FNAT R, ke; Fro NG ER
B, Frep A BRI A H i KIEAS B &

%1 Excel 2010, SPSS 29.0 SiiH#c 4> brgdis, xF
Rt M TR AT 3 R SR A
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Fig.1

Ion chromatograms of 6 kinds of quinolones
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Fig.2 Detection rates and distribution of relevant cities in 2021 (a) and 2022 (b)

2.19 pg/kg. 1.79 pg/kg, HEAHK A 20%; 24228 10 fp
A Lk, R R A 2.73 ng/kg, HEURKH
B 10% AGRIFES T B225A0 T 10 (0P 1L AR,
RV BN 90.40 pg/kg, BihHHEN 10%; N
SEaT(BENL) 10 i 1 IR, R A . AR A
& BN 5 88.10 pg/kg . 2.14 pg/kg, Bk %K 10%;
3k 10 b 3 AR, JLRTETS B A 50k
12.90 pg/kg . 1.58 pg/kg, Wim b Bk HE R 1.58 pg/kg, #
K RN 30%; BTHiss 10 Gy 1| ra ke, R
RAGHE R 4.36 pg/ke, HRK HE N 10%; #RIE 10 f3H4
H 3 mAR, LR R HES N 6.45. 4.64, 5.07
ng/kg, HARKHHEN 30%; 22 10 (39 | AR, I
Rkvb 2 | b B S5 h 4.63 ng/kg. 1.29 pg/kg, %
TRKS 2550 10% o K A3 AT 20 BT A5 42X 5 BRI 52
TR R A XS PR S AR AT s i T 2 RS, 8 2 rps
i B B T 2L AT 5 24, HA TR A H
222 2022 FEE. R EEEAA R RE S

2022 4EJEXT X 6 AT A, BES 5 10 HrFES,
3t 60 G FEA 60 13X A FI B JRFIF A R T 2 ZR A A 43
120 £y, FHit 160 AL S 6 Pl R 2 245 YA I e HE s
MZE RN 2b frs: SEFES P PERIS R 20 AT 1
AR, LRV R R 1.62 pg/kg, HEURKT R
5%; XZWH 10 M A 2 aR i, HRE RN N
1.64 pg/kg. 1.56 pglkg, FEARK HEK 20%; EEH /KT
10 s 2 (e ks, LRGETD R 53510h 1.38 ng/kg.
1.36 pg/kg, RN 30 20%; HALTH HAK 1 6 Fhinds i
B 259 . AGRRE SR RIET 10 By 2 e da s, Hos
T RIS 1.29 ng/kg. 1.93 pg/kg, HEMAR A
H20%, ELEWIRT 10 7 | EKH, HEEY R
HAE 50 1.94 ng/kg, K HZEN 10%, HATTIHA
Kt 6 Bl 2y . K oA e A A A 41X 7 BT
B RN A R AR M T 2 G R P s I

BT TP AR . BRI, WG A rhs i
i 32 LA F B PR R RN R0
223 2024 EEF. B AAEEIL SRR HH

2024 AEFEXT 421X 12 D HEATREFE A 10 BEdL,
I 120 &, SRR 23 1y, MEWRE 17 17,
Bl . PRARDUR . BRI AR RAG A REAS, Hgx 7 4
AT SRR 10 4y, H3t 110 g E, sdkit 230 (ke
rh 6 FlE VAT S 25 TR I 25 SR AN ] 3 i B R0 1
i thFR VD B (4.66 ng/kg), # b 10% (1/10); 3k 144
BV B (14.77 pg/kg), K HIE 10% (1/10); Bz 1
Py # H BE VD B (1.95 pg/kg) MRS VD AL (1.17 pg/kg), K
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M B LAY AT Tl T EERR TS S 22 EAT; K
GETP MR EE Tk, FIRSE, Bt R AR

35-

30F N maE
2 3514

25+

it /%

10

Sr _

0 . , 1
N RS O MR 0 SUC

ST P S

S R E ARSI

(#)ri

B3 2024 A5 AH (R ) TR 5 I 43 A

Fig.3 Detection rates and distribution of relevant cities in 2024
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GB 31650.1—2022 { & A L 2 FAnfE i 41 F
BRI ) . BETRBEYDEERSAND AL
BRI 10 pg/kg, HRWEEIE | R E . A
B BT B R KRR 2 ng/kg, GB 31650—2019 (& 5%
A GARE B PR R R R B ). AR E A
BEvh B KRR ETE 100~300 pg/kg, % 3 4EREIRETSE,
R S AFTERBAR NG . N T REVERA A TTAN P9 52 1l s XX
T RGP s T S - P R R KR, SCERAE R R
KRR SR < 60% 0, KA EHL I 1/2L0D ) Mk
K H R i 2R>60%0, K EK T LOD iy LOD 311°Y,
A 5T HRE B AR AR S 3 >60%, A A A LI LOD,
BILL 0.15 pg/kg T, SRFHJT 25534 % & B FARG [ rp o H v
TEER 25k B 25 S AT, L P<0.05 2R HASE
TpE P MRS . R aPEARLL CREA
FERBSHTIM) POPIRARR B R BT S IR (BB
WP E BRI ) P R ARG A R 6 Rl T 2P
FE RN AR S B L 2 A 3.

=2 TEFHHEEIAENEXESH

Table 2 Related parameters of quinolones detected in
different years

‘ i o R WE M
GO e Rt IR R ORI
% Apgke)  Apngkg)
YE 60 3 500 ND-~2.73 0.25

2021
YA 60 10 1670  ND~90.40  3.84
pLE 80 5 625  ND~1.64 0.24

2022
XA 80 3 375 ND~1.94 0.21
BE 120 4 333 ND~14.77 034

2024
pETA 110 7 636 ND~15.27 0.49

F: ND /R {KF LOD, & 4 [F]; H—FF i spoas: s 22 Fmgs vt i) LA
AT

WS R T A O BT R R R A
I E, Frep L GB 31650.1—2019 £ 5 v 24 25 15 Kok
BB ) A7 B ARV & B RSN AL
0~6.2 pg/(kg « d). GB 31650.1—2022 { &4k 41 Fh &
i KR R ) HEF MR R R 0~14 pg/(kg + d). A
FIE 0~5 pg/(kg « ) KIEZ A 25.2 pg/(kg » d)if; Fe
PLER 2 A AR IS 2K 0 - 3BT o 4 MRS G B R
G ERBANEE 3 Bk 2021 4ERFEARERIAS ) Fep A
0.23~12.39ug/(kg * d) Fug 4 0.009~0.492, &1E Fep M
0.09~0.52pg/(kg *d), Fuo A 0.004~0.021; 2022 A [F] ABERY
XA Fepr M 0.01~0.68 pg/(kg *d), Fug M 0.0004~0.027, &%
Fepi 4 0.09~0.49 pg/(kg = d), Fug 47 0.004~0.019; 2024 44
W ANRERIS A Feor K 0.03~1.58 (ug/(kg * d), Fug M
0.001~0.063, &2 Fep A 0.13~0.70 pg/(kg * d), Fuq N
0.005~0.028, 2~5 2 4% B % R st AU Ak T8 B /K O, B
ARSI o 3 AFEEE R 8 A ANG N th s B S hi AR R
V14 J 1 2% 10 XU, A A A BB A IS 1 R St R R 3, T 4
BEBAEEREE/NT |, NS BIRXKEER. SR
TLIY 6 Fhmds i B Ak 28 2% 68 AU i W] 4257 .
232 REvEEEARE NGRS

34EIL 510 e b, EEADG AR IEILINZE 4 PR,
BEPA B R, XN RIED A .15 RN
). FGRE . R ER, KR TR, P
3 Bkt s R ) R R KR I 5. BV R IR R R R
R Fro TR 8528 0.017~0.096, 5P 0.011~0.598; Hird
VR IEE R KRR Fug JEE: XA 0.001~0.055; AP L
JRE BT R XU RS P YU 3P 0.003~0.168, 3 Al AT 7E
B EEFNIRG PRI G AR EE KUK R ZFyq 4 0.032~0.917, BI/NT
Lo 2~5 S AFHS L ZR 8 IR AR, AT X4 ) 8 B RIS 1) 1) 4%
Af,

®3 ARIAENEERNXEAREENEEIR(ARE)

Table 3 Dietary exposure and hazard quotients of quinolones in different populations (Inner Mongolia)

2021 4 2022 4 2024 4E
e T Ry RSP Fr B Fi % &% [z aE A BE
/y %IJ /kg /(g/d) /(g/d) FEDI FII FED[ F I:EDI F FED[ F FEDI F FED[ F
Mg/kg = d) "™ fg/kged) ™ wgikged) ™ /uglkg e d) ™ pg/kg e d) ™ ug/kg e d) M
% 176 480 290 1047 0415 041 0016 057 0023 040 0016 093 0037 056  0.022
i 4% 164 529 338 1239 0492 052 0021 068 0027 049 0019 158 0063 070  0.028
ol %335 237 179 272 0108 0.3 0005 0.5 0006 013 0005 035 0014 018  0.007
% 314 174 158 213 0085 0.3 0005 0.7 0007 012 0005 0.9 0008 0.17  0.007
ot F 549 685  40.1 479 0190 018 0007 026 0010 0.8 0007 061 0024 025 0.010
4% 507 493 363 373 0148 0.8 0007 020 0008 017 0007 048 0019 024  0.010
s B o701 42 259 023 0009 009 0004 001 00004 009 0004 003 0001 013 0005
4 o616 42 259 026 0010 011 0004 001 00004 010 0004 003 0001 0.14 0.006

TE: R 3BHRBECPEARRESHT N )OLES 0~5 % | JLEE 6~17 Z RGN LINZE . GELESE LN HTORAE>18 %, 15
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Table 4 Related parameters of detected in different quinolones
Lob (260 17) X (250 143)

sy’ Hugke) W i 2% e A FHMHE K8 Kt WeEH F-HE

% [(ng/kg) [(ng/kg) % M(png/kg) /(ng/kg)
B AL 0.15 12 4.62 ND~14.77 0.29 14 5.6 ND~90.4 1.15
WD A 0.20 0 0 ND 0.20 6 2.4 ND~3.08 0.24
E28 TRU 0.25 0 0 ND 0.25 2 0.8 ND~2.14 0.26

1. ND DA MEiAER ) LOD 1o

x5 TEEEFXEAREENEEFIHRARD)

Table 5 Dietary exposure and hazard in different quinolones (Inner Mongolia)

B 2 AR R Wb R M A
iy &% X1 X514 x4 EEAGA
t’IJ FEID F I:EID F FEID F FEID F ZF

/ng/(kg * d) " nelkged) " Inglkg - d) " nelkged) e e
S s 5 0.478 0.077 3.136 0.506 0.709 0.142 0.654 0.047 0.772
% 0.598 0.096 3.709 0.598 0.839 0.168 0.774 0.055 0.917
ol 5 0.155 0.025 0.814 0.131 0.184 0.037 0.170 0.012 0.205
S 0.146 0.024 0.637 0.103 0.144 0.029 0.133 0.009 0.165
g 0212 0.034 1.435 0.231 0.324 0.065 0.299 0.021 0.351
S 0.207 0.033 1.118 0.180 0.253 0.051 0.234 0.017 0.281
1 [2 0.107 0.017 0.069 0.011 0.016 0.003 0.015 0.001 0.032
s 0.122 0.020 0.078 0.012 0.018 0.003 0.017 0.001 0.036

TE: AR AL R B ARG B A ISR 3 R, 3 Fhs i Fo LISF-3IMETT L3 4.

3 wgSiie

2021 4E & X 6 BT, S HZN 5% (3/60), XA
K% 16.7% (10/60), EAK 12 10.8%; 2022 42X 7
B, BEAHER 6.25% (5/80), XN HE 3.75%
(3/80), EAKSEH K 5.0%; 2024 4£41X 12 MATdH, BE
for th 228 3.33% (4/120), MBRK I #E 6.36% (7/110), Sk
Kt 4.78%; T 3 A A 52 vy b X 2 SRR RS 5 4y
FHRIFTE 3.33%~6.25%F1 3.75%~16.7%HI TG, Bk HR
6.27% (32/510), EAREK HFREAR, (H T& i RFEE D
JRBR T, SEEG BTASECE LA S AR XOPIE T, IRk
B ANBESE 12 A BT RS R 2R KO, 4 2021 4508 A 1Y
i YA (3.84 ng/kg) i, REEm AR R, Fa
WO 2~5 2B L) AT BEAAAE — AU, EEE
A A B AR . 2022 F1 2024 AEBAEIREE Fro B/ T
1, KB PERN . BARX AR 3 MM Fug /N F
1, 510 Y& S ARG YIRS A 3 s 5 A 76 45 4F I 21 1Y)
TPy WY/NT 1, R 6 Rl a2y 2 28 R
AT, ATER RIS 2292 S HUEME R M EhY
IR R AR . BHEYPE . ARDE. R A 4
g 2 0L SR RE S AP AE AR 2K A B, A Un K T
B2 IR, ORBRAE S IR ek
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