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The Residue of Veterinary Medicine and Leanness-enhancing Agents
in Meat and Advance in Detection Technology

ZHANG Lei', ZHANG Yujiao', WANG Yuning’, ZHANG Yimin', DONG Pengcheng',
LUO Xin', MAO Yanwei"’

(1.College of Food Science and Engineering, Shandong Agricultural University, Taian 271000, China;
2.Jining Center for Disease Control and Prevention, Jining 272000, China)

Abstract: The residue of veterinary medicine and brown meat essence in meat and meat products is an important factor that
affects food safety. Therefore, there is of great significance to review the harmful residues in meat and meat products and
develop rapid and accurate detection technologies, which will favor control of these harmful residues and guarantee the
safety of meat. This review summarizes antibacterial drugs and leanness-enhancing agents that are commonly used in
animal husbandry and analyzed the application range, advantages, and disadvantages, key influencing factors of surface-
enhanced Raman spectroscopy, liquid chromatography-mass spectrometry, and immunoassay in the detection of antibiotics
and leanness-enhancing agents. This review is anticipated to provide guidance for the safety control and veterinary
medicine and leanness-enhancing agents residues detection of meat and meat products.
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Table 1 The common antibiotic residues in meat and meat products
Sz S H WA Fe R R L i ( f{f’wﬁ REEEY KR
7, ng/kg)
TR 200 TR
PR Gmz RN R A R, X e
g TUARIIIRER RS i o, A 20 L 4]
Ao BER A B B 200 BER
EAIEES 100 EAIETE S
WEZ RS RO e s 50 HEE
s LR sy £ S5pBpoi s VU R g
328 Sz TR, B, e TSR 50 S fe (151
90 s i FIBE T
SFHEMTI A SRR PR I 10050 e
Sepfpiiee AZEI6MANRRIE, Lo T HAB AL, AR, IR, eI, SiILA: 50 B 617
s A AR . L ICPHPER R B MR . (16-17]
Wl RKFR s A b e v 100 U
Bitib 2 100 ‘@i@’;fzi?ﬁ
LA YbEroh AT AR RS SR T, AU, hron
(omitm ORI DRDR g e e mpiee iU, 2141 10 pRBE
- LA R e BN LT LA 100
Y RU HAb B
100
fisfifle —FHmEnE @i SPABATE S THEM R 100 fisfi ftle — g E
o e (21, BLIE AN AN
e leT%g%ii%%ﬂﬁ AR 22 LG M B L s rl%‘i'nlfj‘(\,}:ﬁjﬁ*ﬁ . ) [20]
i poihzh  FCBER Kok AR 1000 BLHZ A
WAL

1¥: PBPs: H 8 R 45 G H; PABA: XS HR,
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HEE PO, S 380T AR XU 3 R
EERIE L e SN = R SRR (W R R ee Y i ke e SN PSR
A2 EE, T ERREIR IR I DU ™ B L L LBt
L SRR AL FER

i [ RH R R i A5 1 T AR AR AR R AR
G, I T RE YSRGS ansaAe e S AE b E |
I KK A E AN HE X e 2 E FAEAR K AR O
FIC, SEpr 2 AR SR L Ik, P S E AL TE
. AP E L H AT 25K 2550 G HB X 9k
ZEAPY, B DS s AR B AERR D AL
A 1Y B R F% B4 i (maximum residue limit, MRL) &
0.2 pg/kg; SEFLZ SRS . AR MRL 24 10 pg/kg.
e Ah, £ S Bk A & 48 2% 51 25 (Joint Expert
Committee on Food Additives, JECFA) #fE7£ 3K 7¢ £
EEEAL B P Y MRL A 10 pg/kgBl.
3 AS5ASIRPEEZREIRENEA
3.1 FREMEER ST

PrESGIE R —FEUN OGRS, BAAREM 22K
% SZ7K 0 THe /N R, AES S 7 2 O o B AR,
ANBEFH TR EY BT S A Akl . FRE g TR 200
%R (Surface-Enhanced Raman Spectroscopy, SERS)
1 R e R o N S T N B 7 AN (g L) S &
AR AR A SR AE S RIS AL, P2 55 TR 6~
10 DECEEZEI . SERS BN HH$E R T R BB TE
55 Pyl i S 24k BE AR ¥ S T RE D o

SERS 1] L) BA {3 REAIGHT S 33 RGN R, eI
FIEASFFRIN KO-, A3 2R TG S 16 P 2L R 25 )
TR 2R R R SCHPR M, 3k 2 g
SERS Hril PRI H-55- 22 F198E RIS B B8 RIS, ST T 48
P Y P O Rl A 3R B A T ER R AR
SERS #iill Jr ik o WF5R rh b S B BL A A i KL
F (41 OTR202, OTR-103 . KA ) . ARG AN T

(Ag NPs) | - IR A T (B-CD-Ag NPs) |
Auv@Ag 5 HEEA KIS ELH(Fe,0,@Auv@Ag) 55, K
MER A 4 mg/L 5] 0.63x10°° mol/L, [AIt3 N 73.38%
BN 112%. Xt B AS [6] 14 2 1 18 5 37 =2 LS, & 3
Fe;0,@Au@Ag 1A i PR3 R I 14 R i ER R e
AR 2 ARG BR 5 ATC, T35 0.003 ng/mLs; Hk S Au-
Ag NPs AE Ry JE A M XG0 o (R PRI Vb A, KT RIS Ay
2x107" mol/L,

B A G I M s T XS TS A R BRI R
DURRZEZS | WiriiZs | ek 25280958 5 W Ansg A b
ERFRTACHE T (ORI, AT LRI LG . WLETHESh A 55
25, SECRFYIF L AT SR ISR A 22 5,
HAANFEHTA: 22 19 PORS L5 S5 ANR], an b SOriA R
WPCAERA MRS -S| RN
CROMETETRZS | RIS IS, S-THBh IS RIS s
AL G I8 IRUNE AT BRI PO 2R 2 . PR
ST P, A BRI ELRAG I, (H P = AR S
TG s 4 7= A OGS VA ARG, PRI A BT
KA XA )5 25 N 9% RURS 7% B8 1) SERS A6l 7% o
BEAR, SRS R, 75 S A AR IR AL 11
FHeEA AT B, B PIARFE nT A3 20k g v
R, PR P2 OIS o IR R (R 2
ARSI SEAN D EE T T air-PLS XGRETRALER, oK
SRR NG G A B AR BT
3.2 REEIE-REE

WAH O 3%- RS A (LC-MS) fe IR T 20 1
20 70 AR, MAH (SR R 43 S R G, TR K
MZRGE, (O 5 RG4S S ST s S5 4 e
B B4 R 10 A e, AT e s 22 Fh 25 5% 0 L 9
HeEL AT PR | SRAZ R PURE A = WA 03 - DY
e SR FHE AR 4 Bt b2, H IR0 & T
TRA A AT R AL S R B e

2 T AR E SR B BRSNS 2O ROR

Table 2 The surface enhanced Raman spectroscopy for detection of harmful residues in meat

oAl
SERSTE LT R HERBRYE RSSO - P
Kl E (LOD) (%)
Fe;0,@Au@Ag A R 0.003 ng/mL 90.7~108.0 [42]
Au-Ag NPs X3 E2NISEU 2x107 mol/L 91~105 [43]
OTR202 T ] IBER R air-PLS 4mg/L 73.38~105.25 [44]
Yk 2L MOTR103 5 1A TER air-PLS 0.2 mg/L 74~102 [45]
OTR202F1OTR103 T ] PR air-PLS 1.120 mg/L 101~108 [46]
W R 0.1 mg/L 93~111
OTR202F1OTR103 5 1A ARDE air-PLS 0.05 mg/L 89~106 [47]
WA 0.2 mg/L 97~112
S-CD-Ag NPs PUNLLT LR 1.7 nmol/L 101.3~103.1 [48]
GMA-EDMAB AR Z AL PLT| BIkTbE 0.01 mg/kg - [49]
= CERR 0.915 nmol/L 95.67~105.39
AgNPs .1 FohZA 1.03 nmol/L 94.79~99.44 (301

4: Ag NPs : SRYRFLT; OTR202: S 4K Uk ; OTR103: £ BEAIETEF; Fe,0,@Au@Ag: Au@AgH A REMEGIRIEL Au-Ag NPs: S804 IR 41K M kL
B-CD-Ag NPs: B-FBIRE &R 4 KK T; GMA-EDMA.: k20t B L P B 46 7K H R - — F JE TS AR LT air-PLS: 348 [ 18& Ry InAAE ST e/ — 7

15 -2 SCHRPR S Az
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2% 3 RGh TR G- TS A A b A 2R
I8 PR FOAFSE, AT RS THG AL, AR 2R AL 48
A, LABEARE W AR Fp A TR A 28R 1A s TR
KT AR o WS b S B AR S AT AL 3 )y
AT WNIRENSE v hi S 2R 2R HEE, 43T ENS [F AR AE
B TIERBREL, 508505 LR CNEZEHL, 1E S belliiig,
I ESCy; R G HR I ZAEHRER, TE CBERRAR, 1K
TR A ERIREE R, LR LHRANEU T 3t FF kA
G AP IR 2 vh i S5 H R S $2 8. K BR 0.09~
5.29 pg/kg, EEFE 0.1~20 pg/ke, [ ZE M 60% i)
120%, X LEASTA] RS S HTAL B vk, R ER R PR
LZ S TR R, WEERR AN KA it BT A F
TR 2 A R s e S P A 2R ARG B R R, AT 3k
0.09 pg/kg; FUIEMNIRENSE R 5 LR L ERIEHL, 43
TFE[IT0 [EAH AL B AT A BRIRASINES | 2 . XS JULPI e
TR B RS, KRSy 0.1~0.4 pg/keg.

WS FHE AR M . o, 28 AT, (H )
MrZ s ZEUEA TRE SR it L T 1k 2 st 2
J1, Hrks B B, T B KA B A LS HL AT aiie &
Yoy R OME RS R . T PRSI oy Bk,
TR S AT 7 X PIAREEA TR T A B, H Ak Pk |
BEM . Fadd . AR R 2B A FEORIEE RS HE O Bk,
R, ARATFETXTASN R AT AR 2 A8 PR 2EATRE ST
AL FRPIIE
33 HRESHEA

GPE ST AR B SEAR RS A FH B AR S5 AR N B
SRR H R Z (Al AR R SS A, A G sl
R XA I A A ARSI A B AR, H AT R A
BFERE G RE WL BFHSHIT . Al R S ZE 5HIT . D b
PESIHITIE | T G e ATk 4

2 4 BGE T P ST AT EORK I PN P2 R R
KGR B ST, G THEIAL . 2R 1AL XSGR, JE I E PAs
(R 28 B TR vhEE PRORS I a2 S AT ARG I A . 4G
B A 0.011 ng/L F 26 pg/kg, M3 M 60.8% F)
112.6%. RFAXINRESFL S btk g ek S B B
RIS HTIR ARSI R PR] Hh G208 22 R DU 34 3R A AR 00 R 5
%, 27 0.011 F1 0.015 pg/L; Hk & BT fb2#k
' B ERE G Y2 W SR A I RS LA Ph s e S b AR 3R, R
0.03 ng/g. FoRESTHTHEARM RALFERAR, A T e
B MR E, OB RIER AR TP 5] AGKRLT,
kAt k. AuNPs Flig T 81 (QDs) o SBESTHTEAR
SyMTE R, KM RRALG, M i B AR E M. v A
PR, OO B et SR R S
4 g

TEFE W AR b, 5 PR A 8 25 7T LA TR AN
P, R E FgmERU R, (ARG
FHEE 2GR FHE A S 2 P T AR B 0 A, R
TP E A R E T . R 2G5 B N BRIR, P
RAEBASINAT T 5% B8 W T2, XAy FER e Yrin)
BHA BT

TG R PGSR AR | T B AR R e
SRR AR L A 2 AU RT AL B T B A AR n] SR
Xof PR R 24 5% B ) A RGN , i gl AT
BAF g N TS, (B FREEA A SRS A~
J o FREFGRPES G R — P R IHE AR, H
B GAKAE RARENELT | ST B 5 OGS 5 BE 22 1]
BRI R AR, G B 2ot E ik n] S R
Sy AR L BOTS YAl . 4RI, SERS 240 A9 FER
AR SRR | H T B FHAN KA R B 1 5 48U
PE, 3X 25 SERS H A A v 5524 5% B3 407 SR Bk ik o

® 3T AR TP BN Y @S- Tk § R

Table 3 The tandem technique of chromatography-mass spectrometry for the detection of harmful residues in meat

Kk
TR R AP AL By 12 LioalllE- 971 HEFREAYT iR ERR ] i 2% Feilit
(LOD, pg/kg) (LOQ, ng/kg) (%)
RN ZE shii 5 2R 2 s premas
WORH - JoT % BRI, 43BN I AH NG SN LTINS m’jﬁi%*gfl%igg 0.1~0.4 0.3~1.0 60.7~100.3 [55]
B T
WORR 0 3- o ISR, BB E.G REIUAL BRIV R BT A F R 5 10 100~108 [56]
e e LFRCIRENR, TEC AR AT H R 0.3 1
WA (- BT 6. L AN 2, 06 5 60~120 [57]
WA RS- = EIUWAT/ R OIS, captiva . P
SR PER B2 EMR-LipidFE{t FWUA L BRI TE MR 5 10 60.2~101.0  [58]
R AR £ £ T ZH%ﬁfég;f“mE’ A AR 5 20 97.54~102.70  [59]
oo g e e 9 RBRIRER 1, LR, DT IR, RREARE
TR VA 0 - HR I T S LA T 5 A2 B IR S L - 0.1 >70 [60]
AR ORAR G- DURAT  H AR B HEEL, PRIME , N
" f &ﬁaﬂuj%ig HL B A B, AN Mg 25 0.1~2.0 0.2~4.0 77.99~109.20  [61]
VI TR S R RS S i
Egﬁg&%@g%ﬁ I HRE, ﬁz;riﬁ&év%% A @Lﬁiﬁégimm 0.09~5.29 - 7137-94.65  [62]
i N N

T = ST g R o
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Table 4 The immunoassay for detection of harmful residues in meat
GRESHTHAR Ko RWSER AR R B Kol
ke P Bl R ewmLop) miR(s
PO B2 B — T Y R R G IR R )
PR e 2 WGBSR R D — TP RIRTOE 40| v 2 M 0.56 pg/kg 74.8~86.6 [64]
PR R SRAMPUR MR 2 R LR
e = WS TFAERRPHERE S T, 5l A
ﬁgﬁgzgiﬁi SRS 5 U KB A SO AE S 1A EHLEM 0.6 ugke >80 [65]
- T A SR G IR BE AP AR B B A
SEPPEIBERIE AR SR S RS R R 5 —
s, AT R ECHTIAR S, & B OR M5 B AH
JRT TR ik b, okt I i ossapen saenes e
e VR P G 7 '
. v B RGN 5 e SOV AR ZE &, i 4
mﬁ?‘ﬂ%{hiz?ﬁm FEWREAE S R E T, Rl Ak ROt XSHLA fii it 0.03~26 pg/kg  60.8~97.1 [68]
IO G T A At el .
55, EXS TR T e S A
GRS g%%bﬁamﬁxggég%ﬁg% IRTK Y XA EAllsi 0.3 ug/L 78.8~84.3 [69]
P ARE 0.011 pg/L
T I AL~ SR R A 2 o BIAHE 0134 gl "
I WAk 1 2P IR A S 2 R ~ PUFRE 0.015 pg/L (70]
i 0.106 ug/L
RFSIOERIE T AR HOER A R eIt o Mughe  TRT0S
et “ e %E;ﬁﬁuéhﬁ RICIZE . SHE 20pgke 818945  [71]
T&HR 6.0 ng/kg 84.5~97.0

CPE ST TR R, (H R P28 | AEUE, Al
REFEEEAR, R T tEse e A . w5k
TR RBUER S, BA R /B RE ST, vl [RIH e Z21
FEFR, (EX AR 5 V2 i RS 35 A A AN A8 22 0 15t
YEN DL, AFTER I A B B2, S AL BRAN A R
52 2%, AN I ] A5 B i, T Tk A B b A ) )
SRo PG | SPE T EOR AR R, BT LA
S A5 AR T 2R R R PR RS SR AT 4R
S

P R T AR B ) T DRSS I B A T AR
PR TRl —, SRR PR -5 PR Al it v B 24 AT RS 1)
MR E T . JCH . TELm 7 M A e, JiNsi 8524
5 B WA AN BT AR, 75 3T BAT BRI
ARIEATRT O3 AT LA B B e A 8 AN 7 2 41 el
H, L m PR it

23w
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