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Abstract: The presence of veterinary drug residues in animal-derived foods is an important factor affecting food safety,
industrial safety, and international trade barriers. In view of the safety issue related to the veterinary drug residues in animal-
derived food, countries and organizations around the world have conducted extensive research, formulated corresponding
regulatory requirements from a variety of fields, and innovatively developed veterinary drug production, processing and
detection technologies, aiming to effectively solve the food safety problem of veterinary drug residues in the fields of
veterinary drug research and development, animal production and breeding, supervision and control. Supervision and control
represent the key link and important means to solve the safety issue related to the veterinary drug residues in animal-derived
food, and the factors affecting the outcome of supervision and control mainly involve aspects such as laws and regulations,
variety and scope, inspection and testing, and risk analysis. This article compares, summarizes and discusses the regulatory
standards, varieties invovled, pre-treatment methods, analysis and testing techniques, and evaluation methods that affect the
supervision and control of veterinary drug residues in animal-derived foods, in order to provide a reference for improving
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the supervision and control system of veterinary drug residues in animal derived foods and better addressing the food safety

issues related to veterinary drug residues.
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Table 1 Current status of regulations and standards for veterinary drug residues in animal-derived foods in various countries
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Fig.2 Scope of veterinary drug residues in animal-derived

foods in China

3 M RERELKENRRY

EH T S P51 B - 2k BE U 1 i B 1)
Iz, BRI R R R R T 2R
B, % X R E S E I B PR T A 2 e KR
B PRt S R A IR T PR A . PRI, A ST v
B 3 RV 5 24 5 B e B A DU A 5% 72 XS 45 24
B B A a2 A i L) R D BREY . BT AR
sl 2 O PR 22 PR DA RS 2R B ) 22 e, SR
A6 K W0 4% 2R (V0 BIF 9 2 L4 7 2 T I A BER 4
SYBTRTIN T, JCHRIE T AN A R 2 A 2
BB )R A R ORI A FOE T A T
FEP R TR AR TG0 525 %= kil
BP0 RIG I FRFERTFE ). AR TR, MBS, 1k
G AR, AR AR 5] A B A 8 T vk
HA AR, R, ez aSmy, 55
I BRI TSR R
3.1 s EMEREAREMAE T E

R TR &, SR e s FE
MIREWG . A B A4S, RTINS
FATHWREZ, 5> BEMALEER K. 52
BB RL IR AT A B L AR SR L Sk RS B R b
SRTAEAEE R, B ORRE B HE R 3 5 RN T
SR AR IR A R E R E BRI, HAr
PAZA R RS 6 A AL B vk S RO AR L A
AHL, NS FIAEGE . QuEChERS %%, H1£4t
(PR R BEATT A SR IR IRAR AR B R M 5 B

385




MR @i

Modern Food Science and Technology

2025, Vol.41, No.4

AR M R IR AR LRSS T7,  #R e A R0 k)
AR, 48k ZE00a], RS ARBURE. A
TENEH AT F WA AT AR E A, F AR B AN A
RHOEWF R E S . HATEIAA IR, itk Rk 45
Feft b, TR H T B [E A AR [ A AR H
i e 1R A S o P i (T ) v 30 R ) 3 A 2K Y
FER . [FIRE,  hnig s A U R R FR L i R 3
52N F AL 7R ] 4 Bl [ AR dE 4T B B A3
W, Redk— B BRI DT AR, 4 A0 AU [R], 4 )
&R T a2 5 A . QUEChERS s 2% - 54 i
[ AH 43 BB AR (MSPD) 37 ke Sk (1) — Fh iy Ab 2 5
0, BB ONEERANG RS, A R I 2 ORI 2
Ff &t . QUEChERS ReA RO/ HAE, WANT), &
FVERE) 72, T QuEChERS 54 24554 BY £ 56 A
B AR FEE TR AR I S B I # B ks, B
EE RN AR e, B S S TR R B
MKk ZHEAREFEE, BAEMEESRE, RS,
forillE B R, 45 RIS, RS R
N Ak 3R 1) A RS 3 ] P A e (]

FE A RE B AR A, X T 2 5% B R AR
FReE, AR AR I 45 B TR T B 24 5 B i A
BRI R0 R R Ay A DN PR A A M AR e EE B, [ T

FORITRN, bR R R SR dT 2, BLEM T A
M2 B R AR R . Horhr, B0 S B R AL B A
R H R RE R L IR (Cog S5 AR MEA B 2
Si0, SEARMAER KD, R IR HE BT B 7 R EORE (OR
59 FA B8 1A RED, A7 ML BLSROEE (HLB 256 7K R
Jig P SEORL D, JE LR BN R EORE LA A AT 1
SO BRAL, B R YELS & B AR 4 1 BN
REY, R A ELASE VE 5 0 s At oK
FOEL, IR RIS (3 B R B R R R A )%
TR SEURL B B 7R AR 4R ATF R I FH T 45 24 5 B T Ak
AR B[] R RS BN 2R USSR R SR
TSR 5 2 1) 55 24 5 B e SR A PR AS I S A3 13
BEEANT %, WG 5 2 5 B 8 R ™ A%,
AR ™, BN ORI &, XS 255
PRI AT AL PR Y 1 S R AR, RO A e
P RS R AT AL B U AU N DT di b
BTERIEE D 2 HESh S IR P fr 5 2 5 B A S
DUESEAL . PRl S vl S AN W] 2 (R G B D %,
AT RL R BIE ACRR Y SRR 1) 17 55 24 5 B i AR 2R 1)
R, RRBHL IR R A R 775 245 5% B i db 22
BRI SR . ShPDUETE & bl 25 255 B 3 2R A
BRI AR o Hrin gk 2 Fros.

x2 MEERRSHKXBELE AT
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Table 3 Analysis and detection techniques for veterinary drug residues in animal-derived foods

Ho ) 7 sk TEHA/RE A EAEE
WIBARNE G £ F, BiHRE N
AR &k F30kAR &% (HPLC) 8] 69 RE 3L AT B AAE KA A (57]
(LC) 5 HORAR & %% (UPLC) M, THAT S AR AT B PR
Farei], A w B 7k
FM. RESMHEL
A A8 &gk 0o A0, ARBMIG £ 7, H A4 LM (58]
(GC) IR G BT 8] £ FBAT AT it F R AR AEEL VRN
M 84 M) SR AT A SE AT
Bt A & - R (LCMS)
Mk AR &% - BT R (LC-MS/MS) ke SR B A SR
AJRBA % (GC-MS) BRGETMBEATELES, £
AME % - BRFiEE (GC-MS/MS) SRR T LK
BB % RZHECRAEHE - RigE (UPLC-MSMS) 9 FMBARFE; ELRGM 4 v A
(MS) S0 AT 3% (DART-MS) P RN SRS <j§;;% [59]
EE I - HH PR ikE Wy B 5 RFRAGAHAR, T
( DART-Q-Orbitrap HRMS ) ERH MR REH
ARG - HOMEFKEE (LC-HRMS)  #EREZENMGELT,
B B - WARAT R ATRT ] - gk R T o R
(LC-Q-TOF-MS )
FRRERBLE FHIHL, R SAE. pE
TR ITAGEAF o F s Fa bt 3h 15 AH BB ERY . P
BRI AERR, EEREE ST ER TERITAREN . RZ K %%g ﬁg [60]
B——sf L, THAEEE, BT 6 FREF Al
EEA S HAMIE L, FEIHEAER T
(RS)
R #¥g %12 % ik (SERS) it oK S % gz g2 N -
EaERAAE LA A e R AG, O ELERERES Ak Rl
e gl R PR, 4R, F.ORHE. [61]
ia’;&,‘}__ny)l(F, ﬁ-ﬁm/’xéﬂi, _"T/—"‘L)'ﬂfil zgéi/gf; ﬁﬁtiﬁféj$ ﬁ%*
F UM AT AT A s e
PN H) R A B 33 49 S 6 RO K A BARAE. bk, B, R
gy EESEE BAWMZR, R, B . RARRERFRARS,  REE, (62]
I (NIRS) FFHROERIATHIE AL, FI SHLNHEN. ZAKR RH 2
MR F I AR K
=R BIAR B QAR A K . X Do s
PREFEE, opmE, oubain Pl AR RIS pag nm
% 5% TACAS BT L AL B A A 3 Chad. pAsnnEE o HER
)ﬂ#ﬁ]})ﬁ:#%"ri ERINNEN N SZ bl =
% KA .
FFE (QDs) BPARFEFRAAIE, BT o s o
b 4 5 F i AR R KA F % §§§%§i§$;$%§3 REE RE
MAA MR, TRRSTFRAANED 00 i . MER
FIATIMA BRI, AREE AR BRI A .y
WIR XA E  RFR>TFYRELSFARBIRREXE  onetia4E, 4EFEHLS ’;‘%#; [65]
ol B 4 Bt ik 2 ~
Heig i e e v e e RERSE R ilig, R,
Ao B AR G 4GRS M AR IAT R, PN A T S (6]
bk B B 6 TAL R B ALSAL R HAT M A E K HHE B
gy STRMLEREALBOIEE ks s stk
Hr IR AT, QFER ML, KE 15 T KA S 6 b ik REE [67]

KRR RS

388




MREmBE Modern Food Science and Technology 2025, Vol.41, No.4
&5R3
Al 7 ik ER S & W ¥ A ERGRE K
BRI R - WK R OB S AR, oy L s . RAE. HE.
FURNIE EVE0) STET VR S U B et ale G QI T N
(ELISA) PR SRR R 0 M Fo 5 F 7 o R wiEE
N ERBARETIRAE S EaREEDR PO . .
BAER Sl ik n R s RSSO £
REIE ks, Aehfits AR, & & AEA. (6]
(GICA) s s Akt RE AR E LR p-R RS A
U & L AHEH. BRRME BRRE. WRE. KA
gopivs CIARBEESCTHRBIERL  Chmnmi, wERELAS £, ROE. p (00)
. (CLIA) " AR WAL & F IR A
2,
ik TR 5 oAkt £ A BLAT 1 8
bt RRSEREEARAAL, HIRR R, MRES TR REE. A
a;m/ TR R BAZ 5 BRI F B4 TR, BETAHE, B F5. 2R (71)

4 A RL Y W, AZ 5 A 52 LA

HIR, BT oAriEAE, 15
b AL

A

B 18] 9% 52
e Fe T

F) ) B 8] PR B4 R L E A
KA, FIRTARRA K AT 19 A B AT

A7 AT A
KA BT R

BHEIR

RAEE. RE

B EMEE. [72]

% (TRFIA ) 1555 9% B-Z AR
(e AREIIOHKEAT KEGEMST, HEE. MAMR A DL,  HE. RAEE.

R RA i@ i Fe s b AR T 08 A8 AR A M5 PRig E AR ET XE A S, - [73]

= EFanTe s 44 4 AE B H)

E B RACHE R B AR A ek, beh o meem s  FEELHE.

I hss RO B R A & A, TR bR KRR amax. g 4
e LGOI B AT S AKEE PRI SR F]
o wAE. MK,
st A R AT R Ap G 0 R b 2 % ST, HRME. HHRE SRR

Kiften SAT, BRI (NMR) AR &% - oW, RBEIELEER, TE AMEE. K [75]
e B AN, CARIEENH MR A WA T Y. AR
AWAFEY

32 AR & E R E 2 AT AR T EOR
B R IR O A RS DN AR £ 2 5 B R R
FURI RN o B il 3R A A AL B3 AT FT AT
K&, ST B A E A EOR H 2338 2 H
LA AR o i i H 8 247k B 20 BT Sl e
MITVE, EEARERE. ORGSR . WA
CUEEIRYE I AR e 1 22 5, 5 O B I TR A

[l X 22 47y [R] IS REAT 0 B ARG I o R Cu 1 U )

i R R R A AT SR T, G TS
HERANNH SR EE. RN 1NNz
PEVE B R B 2GR R R T B, il - i
Ik P25 BE A €l v R0 8 o i 5 O o K
CL B0 B B A U (i 45 212 N
3 - PR RN R ik R h Z M B BUR &
FAEDHR, ARG T REE . RN ED
Ve, KA EASERE M E B TR BT, b

a5,

A6 RS DS P SR AT A, €3 — o v 0B 9 (R
FOMINLF AL A5 %% O W R, P g
KSR EmER. AN wRBUZKR I
Mo WFFCRIL, BTN AL SR 01 70 R U S
BVER EER R, WEERMARMRAR L, =A%
JoR VL ARk i 2o i 1R v AU A4 78 K o) B 25 A
S5 T AV o B M R

B 1 L TE 9 ) Se i = BALAR IR Ak, A

SV A PRSI (T R A N P th 5 2455 B
PRl A ST T, EEE R T PUE R RPTE RN
IIHTINGE 5 I T HOR b T R R . AR fE
RRERESBER R, ad2F kR, Hhihg
Jeilk s ILALAMETE R et O iz B TR
AU R B P AU . B A A RV R D
G B I RE T2 T 45 N P T B 24 B 1 0 A A
BRSO IR S & 1 DR — PURRS e S N 5 i

389




MR @i

Modern Food Science and Technology

2025, Vol.41, No.4

RN, & E TR ARG s A e
PEJENTE LR A A R ibn 54, CAE S 255k
Rl (IR R AR B2 LS M s LSRR
IR RO E SR NS &, AR R
BUE R R Ry AL AR AT BT
JR S PUR IS & BAT R vk, b 7T e
I3 B9 ' Y B I HE V25 E LA 2 78 & bn A PR Bt
A%, [ AR E B B 8] 20 I E B BEAT M 5 AR
AR GEARR) fald ¥y 1M 7 5 2 18]
(¥ A EL A P SR B 0 el 2 M 00 2 19 4 R Y i
bb, AR AR CUAE Y AL T SR A1 F e 3
fifl, RSN S AU S, REKBUER
R SN I ARG 21 D AR A SR 1 A
e BURE N FIVE L e 2 1 B 25 BB o0 A DN 45
AR 2 2 AT S 00 B 35 A P SR A B 1 A2
FEN BB AL, BORT BRI, 1L 515 24555
B MR H B S is  h E 2 BR B A T AGLG
BRI ool VG B R 3 Fros . s & dh
ZIRER S MR B BOR B AR G 3G T VR IE D R R F
EPBOR, XS R R R R R 2 e B,
BT LA o 2 I P € B PN S BT AR B O 1 S A A
A sy Mg B B AN Wi T S s S &
a2 I M A B D M 2 A BRI A R
BT A&

4 RN RmBAGKRETN G

HI T B VIRNE B il B 255 B 0 ) Zh ) e
BHIONEZ, BT R IR F U 2 4157 5 e TR
PRI AR B T7 R o A A e AR AFAE 22 5, An et
GRS EAFHIEAT G HVAN, TS 5 255k B
SIS PR B i 2 A 1) AT A RO A, o2 sh )
VR 2 TR R R I B . B AT B)
PR £ il 25 24 5 B 3R AT DR DI (9 75 3R] 0 9
AE PER 2 e B e ERE MR R IR HTiL. 18
IRFEIE B SRS PROE e i e . KR
R IANAR R 2 TR B 25t
s EIRAER R AR BE R S 58— % R Wtk AT
PR LR VRN VR AR A A K SR R A S
J& BRI AR RS SE PPN e v e BRI, 5940 T
WLPETS )T o3 BRI 2 4R br B S HOF E LAY,
B E AT E S R, AE BN 78 Bt S =
VIR LR T L, 2R B R T i
MR E T 2 W B AL R RS . Lethy

390

AR AE AL % H AR LRI, AR EARE AL 9 e
i) RUEE A B, I 9 H AR R SR R AR
B RERYN. A R HUSRAE N H v
Worik, BEWT DAVEAN SN B RS, e m] BUR AN
[P0 Jot F) Tt 22 A AR AT IR 5 1 28 Jm Ak R G v
M BARREY. Pytls B R H0E R B TR EUE K
femmik, TR Y EAEIE M. TR
SR R G SR I VAN VA $5 7s TR 3R (DA L R R
R KRBT KT, HI 5] R 5
A ERIRER K™ RS R AL
W7, BT B RAS B R B R R
S, AERAR VPS5 R W S bR g R e,
Z VLGS B T SihiEs), A thE =M
R AR NS AR, E R RG22 B
A, RN 2 4 5 BT R e B A e 1k 24T 2
(R F % PP S5 AT 2 VT E R ™

x4 HMEERREHKBITN T ENA
Table 4 Application of evaluation methods for veterinary

drug residues in animal-derived foods

LHARBIE W7k LK

%g%\ ,@:i%‘;}‘g‘
FiA R LA
Bk HEK

NS

R L Y
H, CRTUAEA” [86]

RERE ﬁm
""" BT R
WA (08 k. GORRE o
ipn  AHERER) A ik

ES

ILEBS., 8EE.
i Hvkvdy . oA BRE

FiokrhR . AEE. AHP-AEMIZ 69T

BRgHE [88]

EBG, RiEAE Wik [89]
2 ® MER R
AEFE R [90]
: % o b PRob ot 25 5 B A
A 125 Fr 824588 BT I [91]

ST REREE
ETHN FEBKE ELISA VT4 &AER  [92]
TR B 6 AR I Sk

Fast 2L
%, Bootstrap 5

,ﬁ;f ;Zcu‘ S Monte Carlo XA [93]
. it A
AL DA
R E e N
. U N SIS
g EAYE. BV E. if}:g%iéﬁ [94]

RAVE. FRTE

TR

B 5148 4KE

REXIE X [95]




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.4

it 22 A U VA 7 1 S s IR B vl 2 Bk
FEPET S R 4 Fs . fESEBRLFH B FE N B
i F & i 2 AR B2 T UK i S AR AR A A
2R B AT 1 R VP4 o TE 7K™ b B 25 55 B
HAEMHNXE TN T, R R EE. Binfe
W REGE . R IR TE DL AHP- BRI 25 & P ik
SEFBAAT . N T EENAERREAE
5, AT DA FH A R AN 2 BRI 2 A KV
BeAk, R ERE K S R R, ATRLERH
Ji £ 2 5 XURS: VP Al SR i M 0 B o A BkRe IR 1
%454 Bootstrap 5 Monte Carlo KU T B ML
REBE VP fiti 8 7 U LK™ il o B i 288 45 24 ke B XU
BEXS T 0% i, BEFR N AU RS AL
Ty 58 T3 V5 22 i B8 24 5k B AT 07 R AL PP A
BT RO VL M E RERE B S oL, #R5E T
VR RS VAL P AV L R L S A
R SR OUR. BT, VR R S 2k
B RURS: 73 BT 5 VAN J7 325 1 R TR 1 R G METEAN 1A &R
BEX B EN U5 B i A A 2 A AR B, R
ZENML A . BEE REEE ARG, SR

vl B 24k B M 4 R R AR 40 b BRI
6, ZYAEFEI VRN TV R B 24 5k B AT T
RZ—

siBuRIE /N SN SRR AR AR G SN
TR ARVERbRAE. W KM, BTAREETFB. ik
WHEAR J A 728 ) 178 75 775 — 1ok - 8 -
WAF — T PR IAT IR P 5 Sk B8 51 4 B A AP 5
SR A R B RO T RE S B W e R, T
Rt B R g e 2. Huh Hart 7Rt R RE,
BN S 2 Bk B M 400 A 32 AR R AR B
W, BRADRERRNE, KRR K R Y A
HEMA, N T RUE S B Mg AR R T A A
Wiy, T BAREE MmN, BEEE
BB SRR R I, KBRS T &
i Z A E B PR R 7O, MM & AL B E
ST EER M. T2 &R 15+ 15 2
TN, HERDETERIHB, APk
JEFNRF S DRIk, PRERE SR P A ) 2 A R
IR 24 5k B R BT 4 T BOT R Sk e A B2 T
B2k BR A BTG AR R W B AR DL DR BE ™ ot 5T s
RV rATIR A PN G E R Y IN| P (AF PNV € TR
TS A5~ 6 R SCHE P IX I3 Bl s 7 b B 24 Bk B U
IS

5 #EiE

LR LRIk, EMARAE. SRR ATAREET .
OIS B AR B VAR 4 2R 7 5 A SR £ i 15 2
FREA WS R B R . B PR R 5 A kALt
FERTINER, AR S IX S AR 8] 5 T s Wil ot £
il 5 24 5 R P 1R K S 5 S AR B0 B U S AL,
T B e 2 B B 1 B7 5 BE 22 4 i IR B AR A0l
e ity B 2 N (1 EE ORI . XS YR £
ok 5 HAARE, DAUEZRAREHZ), MEREN, B
J% T AR MR R R A R AT 2B
HolEr R TR RES, stk a
ity B A7 7k B L AR A T A oS BT R
TORAE 55 28 7k B A 96 70 M sk XD BF 7 0 I P 74 755 TR
N QO] HRSE AT Rt M 4% S DR i 2GR
i 2K 2 T R AT ER G H B AT, IR AR
f IR AR, & BRI A R, IR &40
R E AR RS, S i R A S VIR i
PR 2 A

[1] BEYENET. Veterinary drug residues in food-animal products:
its risk factors and potential effects on public health [J]. Journal
of Veterinary Science & Technology, 2015, 7(1): 1-7.

[2] WU H, ZHAO J F, WAN ] Q. A review of veterinary drug
residue detection: recent advancements, challenges, and future
directions [J]. Sustainability, 2023, 15(13): 1-12.

[3] YANGY, ZHANG H, ZHOU G Y, et al. Risk assessment of
veterinary drug residues in pork on the market in the People’s
Republic of China [J]. Journal of Food Protection, 2022, 85(5):
815-827.

[4] PRATIWI R, RAMADHANTI S P, AMATULLOH A,
et al. Recent advances in the determination of veterinary drug
residues in food [J]. Foods, 2023, 12(18): 1-25.

[5] ATTAAH,ATTA S A, NASR S M, et al. Current perspective
on veterinary drug and chemical residues in food of animal
origin [J]. Environmental Science and Pollution Research,
2022,29(11): 15282-15302.

[6] ZENG Z L, YANG F, WANG L Q. Veterinary Drug Residues
in China: Science, Technology, Management and Regulation
[M]. Food Safety in China, 2017.

(7] ZE00ME AR 0. 3 [RORT R B 5% 25 o0 T sl W 1t &
an T 2 5k B R I R 0] AR B AR (B S ),
2020,40(1):31-35.

[8] HHTEA,ZZKME, A, % RESRE. KE. HA,

391




MR @i

Modern Food Science and Technology

2025, Vol.41, No.4

(10]

[11]

[13]

[14]

[16]

[17]

(18]

[19]

[21]

392

CACTH &5 2554 B IR B Fr s ELwF FE[0]. P EWEE,2012,
26(2):43-46.

P2 U, G A, 2 d i vl T R0 IS 5 O U A2 7 it o 24
ik B IR & 25 J A S BT (O [T] = BUROL B 52,2018,
46(11):140-143.

TR 2 4 AL o (R0 S S W e 7 ot o 29k
B PR 22 S 0 () D] BRI ,2017,45(36):69-
71,160.

OBV, 7T B R e, S R E S 5R E L BRI H AN
CACHE H LA 5 245 5% B IR A v 3 EU AT S [0]. o0 [
W EAE 2021,48(2):704-716.

MR oo, PR IR, LA T E SRR HAR, BREAN
rfr dhiE R R 0 T 8K h S A R KR IR R
PR R0 EE [T AR 27 41%,2021,37(3):754-762.

Wiod, 0 52 52 Bk 2, 2 B T B 2R B IR EE I GB 31650
5 CACHRHES: [F 2 #r[J] A& dh R 5,2022,38(5):270-
2717.

EUROPEAN UNION. The european commission on
pharmacologically active substances and their classification
regarding maximum residue limits in foodstuffs of animal origin
[EB/OL]. (2009-11-22) [2024-1-16]https://eur-lex.europa.
eu/legal-content/EN/TXT/? uri=CELEX%3A02010R0037-
20141112&qid=1705394171432.

Hh e N AN ] R AR AN 38 A N B AT [ R R A3
N5 555945 [EB/OL].(2022-9-20)[2024-1-16]. http://www.
moa.gov.cn/govpublic/nepzlag/202209/t20220930 6412380.
htm.

SRRCYNERE Y e 758 s 0 SRESY/NERP e S S oY 7 S s
5 552505 [EB/OL].(2019-12-27)[2024-1-16]. hitp:/www.
moa.gov.cn/govpublic/xmsyj/202001/t20200106_6334375.
htm.

GB 31650-2019, 1 fit 22 45 [ 50br e £ i b B 2 ik
FE B E[S].

GB 31650.1-2022, ¢ ih % 4 [F AR B il P 41R 5 25
RILEBRE(S].

The Japan Food Chemical Research Foundation. Maximum

=

residue limits (MRLs)of agricultural chemicals, feed additives
and veterinary drugs in foods [DB/OL]. http:/fffx562de2e23
d6c46dd8c29285224996585hgxofpScvuoSbokpx.ffhh.www.
gxstd.com/front/.

Ministry Of Food And Drug Safety Of Korea. Standard for
residues of veterinary drugs in Korean food [DB/OL]. http:/ff
x8919a8a59c6f4fdeba7846ef3b556316hgxofpScvuoSbokpx.
fthh.www.gxstd.com/index.do?mid=675&seq=40692.
HEALTH CANADA. List of maximum residue limits (MRLs)
for veterinary drugs in foods [DB/OL]. https://www.canada.
ca/en/health-canada/services/drugs-health-products/veterinary-

drugs/maximum-residue-limits-mrls/list-maximum-residue-

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

(31]

[32]

(33]

limits-mrls-veterinary-drugs-foods.html.

Us Food And Drug Administration. CFR-code of federal
regulations Title21 [DB/OL].https://www.accessdata.
fda. gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.
cfm?CFRPart=556%26showFR=1.

Food Standard Agency Of Uk. The food hygiene (general)
regulations[ DB/OL]. https://www.food.gov.uk/.

Singapore Food Agency. Maximum residue limits established
for pesticides andveterinary drugs previously not allowed in
food [EB/OL]. (2022-4-20)[2024-1-16]. http://law.foodmate.
net/file/upload/202004/24/143507231372367.pdf.

Australian Pesticides And Veterinary Medicines Authority.
Pesticides and veterinary residues|[ DB/OL]. https://www.
apvma.gov.au/chemicals-and-products/pesticides-and-
veterinary-residues.

New Zealand Ministry For Primary Industries. Fertilisers,
pesticides, hormones, and medicines in food [DB/OL]. https://
www.mpi.govt.nz/food-safety-home/safe-levels-of-chemicals-
in-food/fertilisers-pesticides-hormones-and-medicines-in-
food/.

Inistry Of Agriculture Of The Russian Federation. On quality
and safety of food products [DB/OL]. http://www.mcx.ru/.
Anvisa Brazilian Health Regulatory Agency. Draft normative
instruction (Consulta Publica) number 659, 24 June 2019,
regarding maximum residue limit (MRL) of veterinary drugs
in food of animal orign [DB/OL]. http://portal.anvisa.gov.
br/documents/10181/5545276/CONSULTA+P%C3%9A
BLICA+N+659+GGALIpdf/9217b975-0ea5-4577-8f09-
a4c150485646.

Food Safety And Standards Authority Of India. Tandards for
pollutants, harmful substances and pesticide residues (2011)
[DB/OLY]. http://old.fssai.gov.in.

Codex Alimentarius Commission. Codex alimentarius
international food standards:maximum residue limits (MRLs)
and risk management recommendations (RMRs) for residues
of veterinary drugs in foods:CX/MRL 2-2018 [DB/OL].
https://www.fao.org /fao-who-codexalimentarius/en/.

BISWAS A K, KONDAIAH N, ANJANEYULU A S R, et al.
Food safety concerns of pesticides, veterinary drug residues
and mycotoxins in meat and meat products [J]. Asian Journal
of Animal Sciences, 2010, 4(2): 46-55.

RAHMAN M M, LEE D J, JO A, et al. Onsite/on-field
analysis of pesticide and veterinary drug residues by a state-
of-art technology: A review [J]. Journal of Separation Science,
2021, 44(11): 2310-2327.

KIM L, LEE D, CHO H K, et al. Review of the QUEChERS
method for the analysis of organic pollutants: persistent

organic pollutants, polycyclic aromatic hydrocarbons, and




MR @R

Modern Food Science and Technology

2025, Vol.41, No.4

[33]

[36]

[39]

[40]

[41]

(42]

[43]

[44]

(45]

pharmaceuticals [J]. Trends in Environmental Analytical
Chemistry, 2019, 22: e00063.

ROSENDO L M, BRINCA A T, PIRES B, et al. Miniaturized
solid phase extraction techniques applied to natural products [J].
Processes, 2023, 11(1): 1-32.

AR, 35 T, A BRI, A5 T B M A 32 UM RHE &
st A i A b B P E R[] 8 A R 5,2022,43(5):
295-305.

NAZARIO C E, FUMES B H, DA SILVA M R, et al. New
materials for sample preparation techniques in bioanalysis [J].
Journal of Chromatography B, 2017, 1043: 81-95.

RAPOSO F, BARCELO D. Challenges and strategies of
matrix effects using chromatography-mass spectrometry:
An overview from research versus regulatory viewpoints [J].
Trends in Analytical Chemistry, 2021, 134: 116068.

ZHANG CY, DENG Y C, ZHENG J F, et al. The application
of the QUEChERS methodology in the determination
of antibiotics in food: A review [J]. Trends in Analytical
Chemistry, 2019, 118: 517-537.

ZEi, 5K, LS AT A B A H-HPLC-MS_MSik
RIS 7L T 13 T XLy R ot B Wy SR o (0] £ i S L
,2022,38(12):32-36,225.

WANG B, ZHAO X, XIE X, et al. Development of an
accelerated solvent extraction approach for quantitative
analysis of chloramphenicol, thiamphenicol, florfenicol, and
florfenicol amine in poultry eggs [J]. Food Analytical Methods,
2019,12(8): 1705-1714.

LIU L X, ZHANG Y, ZHOU Y, et al. The application of
supercritical fluid chromatography in food quality and food
safety: an overview [J]. Critical Reviews in Analytical
Chemistry, 2020, 50(2): 136-160.

IBARRA I, MIRANDA J, PEREZ-SILVA 1, et al. Sample
treatment based on molecularly imprinted polymers for the
analysis of veterinary drugs in food samples: a review [J].
Analytical Methods, 2020, 12(23): 2958-2977.
AGATONOVIC-KUSTRIN S, GEGECHKORI V,
KOBAKHIDZE T, et al. Solid-phase microextraction
techniques and application in food and horticultural crops [J].
Molecules, 2023, 28(19): 1-14.

CAPRIOTTI A L, CAVALIERE C, LA BARBERA G, et al.
Recent applications of magnetic solid-phase extraction for
sample preparation [J]. Chromatographia, 2019, 82(8): 1251-
1274.

ZHAO X, LU L, ZHU M, et al. Development of hydrophilic
magnetic molecularly imprinted polymers for the dispersive
solid-phase extraction of sulfonamides from animal-derived
samples before HPLC detection [J]. Journal of Separation
Science, 2021, 44(12): 2399-2407.

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

(58]

KAUFMANN A, BUTCHER P, MADEN K, et al. Assessment
and validation of the p-QuEChERS sample preparation
methodology for the analysis of >200 veterinary drugs in
various animal-based food matrices [J]. Food Additives &
Contaminants: Part A, 2023, 40(3): 356-372.

BEEGLRAE N, H B LA R A B 26 B (MOF s ) £E 1]
REATES 7 it o R 24 B BRSO o 80 2T D). D Tk, 2022,
43(23):1-6.

TRANTTT, DOM N, DANG T N H, et al. A state-of-the-
art review on graphene-based nanomaterials to determine
antibiotics by electrochemical techniques [J]. Environmental
Research, 2022, 208: 112744.

YU X, ZHONG T, ZHANGYY J, et al. Design, preparation, and
application of magnetic nanoparticles for food safety analysis:
a review of recent advances [J]. Journal of Agricultural and
Food Chemistry, 2021, 70(1): 46-62.

ZHU T, CHEN Z Y, ANPO M, et al. Hazards and detection
techniques of veterinary drug residues in animal-origin food [J].
E3S Web of Conferences, 2021, 271: 1-9.

MAINERO ROCCA L, GENTILI A, PEREZ-FERNANDEZ
V, et al. Veterinary drugs residues: a review of the latest
analytical research on sample preparation and LC-MS based
methods [J]. Food Additives & Contaminants: Part A, 2017,
34(5): 766-784.

HOFF R B, RUBENSAM G, JANK L, et al. Analytical quality
assurance in veterinary drug residue analysis methods: matrix
effects determination and monitoring for sulfonamides analysis
[J]. Talanta, 2015, 132: 443-450.

JIAM, E Z, ZHAI F, et al. Rapid multi-residue detection
methods for pesticides and veterinary drugs [J]. Molecules,
2020, 25(16): 1-22.

AHMED S, NING J, PENG D, et al. Current advances in
immunoassays for the detection of antibiotics residues: a
review [J]. Food and Agricultural Immunology, 2020, 31(1):
268-290.

HUANG S Q, CHEN M W, XUAN Z, et al. Aptamer-based
electrochemical sensors for rapid detection of veterinary drug
residues [J]. International Journal of Electrochemical Science,
2020, 15(5): 4102-4116.

VLIAL,J7 4 T AR ZE 50, 55 AR AL 2 0 ot o B 22 4 40
Sl 109 8 FH 3 F (D] £ R} 272,2023,44(5):282-289.
MOUDGIL P, BEDI J S, AULAKH R S, et al. Validation
of HPLC multi-residue method for determination of
fluoroquinolones, tetracycline, sulphonamides and
chloramphenicol residues in bovine milk [J]. Food Analytical
Methods, 2018, 12(2): 338-346.

AL-BUKHAITI W Q, NOMAN A, QASIM A S, et al. Gas

chromatography: Principles, advantages and applications

393




MR @i

Modern Food Science and Technology

2025, Vol.41, No.4

[60]

[61]

[64]

[66]

[67]

[68]

[70]

(71]

[72]

394

in food analysis [J]. International Journal of Agriculture
Innovations and Research, 2017, 6(1): 123-128.

MASIA A, SUAREZ-VARELA M M, LLOPIS-GONZALEZ
A, et al. Determination of pesticides and veterinary drug
residues in food by liquid chromatography-mass spectrometry:
Areview [J]. Analytica Chimica Acta, 2016, 936: 40-61.
GIRMATSION M, MAHMUD A, ABRAHA B, et al. Rapid
detection of antibiotic residues in animal products using
surface-enhanced Raman Spectroscopy: A review [J]. Food
Control, 2021, 126: 108019.

LI M, ZHANG X. Nanostructure-based surface-enhanced
raman spectroscopy techniques for pesticide and veterinary
drug residues screening [J]. Bulletin of Environmental
Contamination and Toxicology, 2021, 107(2): 194-205.
X2 H e, S5 AL LA HORAE B2 S B 255k B e
0075 T 42 P 3 FRE ). ] 5 245 2% A, 2021,55(7):48-58.
LIU H, LIU W, HAN D H, et al. Three-dimensional
fluorescence fingerprint technique for milk quality
evaluation:antibiotic residual detection and heat-treated
evaluation [J]. Spectroscopy and Spectral Analysis, 2018, 5:
1633-1639.

DING R, CHEN Y, WANG Q S, et al. Recent advances in
quantum dots-based biosensors for antibiotics detection [J].
Journal of Pharmaceutical Analysis, 2022, 12(3): 355-364.
25 U LA T SR VRO A LA A R
7RI 6 7 22 SRS [ 0] Bt 22 4 o R AR 2 41,2020, 11(3):
875-882.

ok, T BE, R 52,5 S A F RS IR 4R 2% K
FEBERE[I]. o FL0E,2020,224:67-72.
APPICCIAFUOCO B, DRAGONE R, FRAZZOLI C,
et al. Microbial screening for quinolones residues in cow milk
by bio-optical method [J]. Journal of Pharmaceutical and
Biomedical Analysis, 2015, 106: 179-185.

DU B Y, WEN F, GUO X D, et al. Evaluation of an ELISA-
based visualization microarray chip technique for the detection
of veterinary antibiotics in milk [J]. Food Control, 2019, 106:
106713.

XIAO J X, YANG H F, QIN L N, et al. Rapid detection of
fluoroquinolone residues in aquatic products based on a gold-
labeled microwell immunochromatographic assay [J]. Food
Quality and Safety, 2022, 6: 1-11.

o 1, AR I WAL 5 AL RO S DT VEAE B R 4
G o PR L % Je B (0] i 24 4 o AR N 241, 2020,
11(20):7603-7609.

5K /INFL B R T R, AR T BT A 40 T T ik
S FUAE S 2 B B AR I o g N2 [, o [ s A 2, 2022,
39(6):100-106.

PN A G, R T G, A N (8] 43 B 5O 4 T R AE &

[75]

[78]

[80]

[83]

[84]

(85]

[86]

[87]

[88]

(89]

st 15 Je RS I v f) I P E (0] £ W E T 5 0T K ,2021,
42(13):214-218.

AR R TSR AT AL R B AR R g A A
IR FH ] T,2022,43(3):338-341.

TAO X, PENG Y, LIU J. Nanomaterial-based fluorescent
biosensors for veterinary drug detection in foods [J]. Journal of
Food and Drug Analysis, 2020, 28(4): 575-594.

LIU S J, WU Y N, CHAN L. Application of metabonomics
approach in food safety research-a review [J]. Food Reviews
International, 2019, 36(6): 547-558.

JE G, B B o, BB, 55 i R R LR PR R AR R R AR
55N ] S5 AL, 2022,38(10):69-81.

LAMM K W, RANDALL N L, DIEZ-GONZALEZ F. Critical
food safety issues facing the food industry: a delphi analysis [J].
Journal of Food Protection, 2021, 84(4): 680-687.

ZHAO'Y W, TALHA M. Evaluation of food safety problems
based on the fuzzy comprehensive analysis method [J]. Food
Science and Technology, 2022, 42: 1-9.

S b R, IO R AR T s e W AR L
il ity P A 2 e X PF A D7 9 []. £ A REA,2023,
44(11):1-7.

B o [ RO e Wi U RE I I vt = 4 /a1 X - M= N v R
AT R AIF ST [, o R AR 9 27 42,2020,35(1):107-
112,120.

KPR i 22 4 i B ) I RE L] B R
2#,2018,39(19):247-251.

AL W, B8P 06, 150 5 R, A R T SO A B R B
AP T[] BB Dol % 4R (B 28R40, 2019,
42(11):1485-1489.

T FR K B, TN TR B 2K A R #r -
R PR 27 TR T G RS PR AR A L B 7 (], B il B
2%,2023,44(3):88-97.

W ART &, F OO BT REGE . KB REEE
AR 32 A T S IR AGE I 1) 362 2R it ST PP AR [0 80 ol sk
$,2024,45(1):231-238.

RG220 T 2 8 PR 2R S 1T i £ 2 A bn At 51
0 2 5 BT RUR BLSVELD] HSELSE L, 2022,42(4):1178-
1185.

FEIEAR, BLEE N A 22 R BUR 0 T K A
B B ARG VA (0] 8 22 4 T = Aan 22 41,2020, 11(14):
4926-4932.

DR R R A 3R TR K B 2 R S
PV R RS VEAN [J]. £ it 22 4 o B Al 27 412,2020,11(22):
8254-8259.

B S TR B T R 0 R, AR R R O G TR K
LR R HEAT WS PR (] AR HERE22,2014,10:39-41.
BRAR A, VE IR, 2 e 40T 2 B B AR K i X A1 B
IR RS PEAR (0], B d W 78 5 %,2016,37(18):193-197.




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.4

[90] I, ARSI, 3044, 25 T PU AL i S K P P R B R
BB R £ B 7 XU VA [0]. B & B RHE, 2021,37(5):
310-318.

(917 FEPR AR, R My, i atle, % . A o 7L o 8 285 5 B 1) Rl s 25
5 R T R 2R R R (0] 4k TR 24 31],2020,36(7):324-
332.

[92] HBIK S, 5K 25, 0 . U H il 2 5 8 F £ Rl 25 5%
FAELISAR M A0 H 0 1H 52 5 0 Hr[J]. & 5 45 15,2017,
49(7):60-64.

(93] HAFF U0, B 22 15,45 I, S5 TR DI 113 S P 7= i s frie 2
2 R S R B 7 U A [I]. 47 db o

%
5

7242,2022,2:76-82.

[94] A XIFREL BR 2B, 55 00 T G 5 5 245 5k B AU AL 16 3T
07 FLI LT 2,2017,34(5):376-380.

[951 k) HEmh UK X 25 i T K €8 SR IR B v DA M A JE
SO T I A RS 9E,2020,42(3):59-68.

[96] Wi 5, Z54R, T 40 1,56 A i KB S 453 [J]. B i 5 4R
W AR 24R,2020,39(12):1-5.

[97] KA, R B ORBHHIRET T 2 T 1P 4R 1) B
AW ] B M 5 HL,2021,37(1):104-147.

[98] A Bk, il 3 22, 7 I KO 7 0 22 4 M A XU T+ 11
N [T]. A S5 HLE,2022,38(11):82-85,124.

395




