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Abstract: The methods for the detection and analysis of veterinary drugs in feed in recent years were reviewed. A brief introduction on the
relative laws and regulations regarding the usage of forage and medicine, as well as the advantages of using veterinary drugs and the harm of
illegal uses of unsafe drugs in feed were summarized. Emphasis.was laid on pretreatment technology and detection technology of feed matrices,
including sample extraction and separation as well as purification and different detection methods, being in use for the determination of drugs. It
is provided to illustrate common trends and method variability. The advantages and disadvantages of different detection techniques, as well as
the application of different detection techniques in the detection’of veterinary drugs were analyzed. Finally, the possibilities of novel analytical
approaches were discussed. Due to the-variety of the veterinary drug and the complex feed matrix, there are many differences in the detection
methods of veterinary drugs. However, the exact, fast and high-throughput detection methods are relatively few. It is necessary to optimize the
pretreatment technology, shorten pre-processing time and improve detection efficiency of veterinary drug detection, and intensify research and
development of high-sensitivity andaccuracy detection-technology to provide a reliable basis for better supervision and regulation of the use of
veterinary drugs in feed.
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Table 1 Application of pretreatment method for Feed Sample

B A FRIGKA B AT X AT & Bk
Bk LER LERIR; 90% T BF 5 S F TR [11]
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TR, RACREGN; CHFER - IR 12
SR EGRILERE " rEE ’ 1
THHEEN 5 6 APl & CERRIR; HLB BEARZ IAZ 4L B AR ZEIR [13]
A £,
TREAREK, N [2) 6 3 B AR AL [£) 8 ZEHR 14
S T A BB FPREL Nexus EA8EBAE4 B8 D [14]
P FEZIRIL; QUEChERS i3A2: #A#L L =M(PSA){ Cig 5 L; QUEChERS 7 k4= [15]
EARFEIRiTAZ: MCX 4244k B A8 IR
FE S Fok LB Cig M ERAR; THEITEL (82, VIV) ZBLAZIR AR E AR F B [16]
R Ry T B Cig MATERR Y, TR St FARSHE A IR [17]
Tk i%- 1R LHEIFEE (37, VIV) 3B; AAC =f(PSA).
e ‘ W $ *3A) QUEChERS 7 i [18]
% & RE 6 F f-FABH 7k MgSO, 4ATR M
BB A THEIR (80:20, VIV) 4RI MgSO, 4= PSA FALoR QUEChERS 7 i% [19]
Mcllvaine 22.:4%% (pH 4.6) 12E;
Al = F R Bt ) AR ZE B 20
ihaiie T SR AR PR " [20]
Rl F A AP E KIFEE (955, VIV) 4RI CigHD ALK FER FEEE AT [21]

2.3 difbfrik 45

231 RORFBIAR

W-RZEEGE (liquid-liquid extraction, LLE) Xk
TR A . A R FLE PRI (B
W AR E AR B BCR BRI —
TR0 R B T4 — PRI R 75 17 A
%, HRAEEma, IR B k. bk
KM S A Tl e Pt s 2 SR BN 4 B 4
AR %% Valese SEZER %07 VA R X4
TR NS VUL RSN SE IR 2555 62 P 2 kAT 42
HUor B o Il UG, B2 SRR I/
K (91, VIV) ZEHL, HUKAHT 50 C4i 1%, FiH
CIEDK (7:3, VD FCRe TR0, BUK A D
AIBEATRIIN, 2 62 FPHE A 20 Mh] SEEUE B
W, BRI R TR . R RUE R PR LR
FikPetERE, BAERRIERK, HFEEFEKENS
MUET, 238 RIS Y RA IR 2% .
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J\ESERE R SRR AE ) . Cg CEMEARREREBE A REIR
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RIZEHGF AR TR S 4, e TR TR
SCX (strong cation Exchange, 3&FHES TA24utE)
COOH CRILFSPHE TACH#A:) 55, TR E2g
SAX (Strong Anion Exchange, 3R 725 #). PSA
(N-PRZEZ. 1) RINH, CRFERD %5, AT LURYEL
B ARSI PO S & I ZEIUNE,  $ A0
FEFMLEY5 T, i PatyralP e K lia kL g 4 Fh
VUM RSN, R T SPE /MEFLI 7%, JELL
BT RAEERUE (Stata-X. Cig A1 HLB), MR RI55RH
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KBz b nge g phigah s, ZordiRiE
Fl, FCRISCR RS TR R Y RE A BRI R . REZ
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It 18 P S 2 A AN 73 5 o R A 1 7R R[]
FHAS BRI B 28 [ AH AE LR AT AL BE 77, BT 1Y) LOD
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I FHIEAERF A2

3 AR BN

R R AT AR BER AR G5 45 i R RISEN 595,
REZRTG RAF ARSI EE R o BB R ABRAMTA R AIRS
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B, MR O BRI FA ~UH EiES
R RCBANE K REEA I TRSE — L iR LR
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SR 7RI RENCAS TSR TR o S PP T e SR 5T o
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31 WEEY %

2 (03 (thin layer chromatography, TLC) J&
— R PR R o BV, R B T TR — R B
FIWL B RE IS, AR A (A )i [F e A (T8 B
RIS RE S, BRI IR FE . T
SR BT, AT 214 oy B EAH A3 S 0 H o 2071k
FEXF TR E 2RI R A, AR R e kRS 1)
e, HRAHWARE, BIRAR. /g
& T Z o kb R B R AT A, Tk

TEE, TIPUEA AR, Weng BTkl YRR
& F M RGFIATRN, EEZR5559 40 mg/g.
200 mg/g. 100 mglg. FCAIL f 2 AT 7R (] YRS
B, HIEFIMER RN (HRIX R 3 E L
Zo, ARedEmR T ER, KRB, UTER
EVETRIE 7 i

32 ERER AR %

il 16 4 2 W % Cenzyme-linked immunosorbent
assay, ELISA) B RHURSHUARMIE: T BCEAF
VISHEER:, SR e R SR AR RN, AT
ek = ¢ v 1 RS e S NG = U1 92 S o P S SR
2R S FH EL R i, B IR . R, U
WA R RSN ELISA {7 &, 1k
i B, 3P 5 . A PNE ] ELISA VA AR
HYb T R, HAPEAOR Rl 0.993, PRIk
90%A . Wang &EE95EF ELISA 434 5= R i iapet
PRI AR LR, TG IR 25.2~55.4 ng/kg,
TbRE Y2y 70.9~111.8%, RSD /M T 15.0%. ELISA
EATIEPEVRLT RS AU (A e 7
AL BT R RS, 5 HPUERRHPES,

33 Ryt Bk b KA € FOEEH A %

S0 J775:(Gas Chromatography, GC)J&#1
SUEVEREIARE CZ 7 BT 12T B
H, Ber B, ST R R TR S s SR AT AR P
FRnFEI R R iARaE) . BEORAR R oA A A fR
BB i, (ER AN — s AH R DR B IR T) PR €m0
R, Bl O 1 AP i AT e 1 )
BT, WRAETBORENE . iR - BTG
(Gas Chromatography-Mass Spectrometry, GC-MS),
FEATEMMEMN B SEE, [AROEMPTE
Hghia, AMERES AU Erg R AR DR B I TR)HE LUK
A E PP AR TN (S AT A e MRS TE IR, 1T
HEA R HRES ) s RPN i R bR i
B IR OV A B o SR e 25 25 g
XM T GC-MS 7%, it (i /3%, LOD &
0.20~0.63 ng/kg . Id], H#tHNEHLEIK RSD ¥/ T
15%, REUEMFENERLF. &M TRV BITF )
FRHRTIN,  RERFACAE S AR RN, B PELT, HER
JE, H GC-MS JiiZA tHR B 2, AT AR A
Y5 s D T R UL O BE N R R S AT E 1k
B&, T GC-MS it ahirfbZized <k, el
HMEFER LIS 75 BT AL, BRI AN . I,
GITEAEH T T 450°C BIMEE R BT AHAAS

285



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.10
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34 ERMEMEHEIKE

BN FVkIE (High performance capillary
electrophoresis, HPCE) #& ULk NIk 77, LA
BT N5 BT, AR S AL TRl A5y
TiC 22 250110 222 S 1T SIS B0 53 B85 2 A HRDIURR 43 B8 070
Jing Z T B T AR AR (JURRE,
TER. ZHUHER. BAEENMERHER), LB
AR H A RSD 7373)/hT- 0.2%41 1.4%, 111 [H 18]
() RSD M4 AMET 0.4%F1 3.5%; LOD 4r%l4 0.5
mg/kg. 1 mg/kg. 1mg/kg. 1mg/kg A1 1mglkg, EAH
RUAFIEEYE. Rt Sk, 1 Wang ZH9R%
731500 5 R A R b R e AG R B RIS v 2 R
&, BRHES] T 1.1 pg/kg A1 1.5 pg/kg, H )
HEERBULF 124 150 | Nguyen 25530 FF 4 T —Fh
Bty BRI H 5 T8 R R kA, e
AR p-Eh ), FETHIE, 5THE 5
TIBBEIRE A, BT LAE R I A S8 == hasiE H
RS2, SRS R I E H [E] S, X AT Ab R
TR, TR AORE A A AR R R ) T LR

35 B LFELHMIE

HLAL AT 5V R TN TR T RV VO 1) FE
PEIEAE 1 — AR AT 7, B AL T
BRI OO IARZANTRS . 20
o) 5 2 B P — b B G I v, R
B, BEEPELE, A RSAAS,, PRI R 40 Wards
AR R R Pl 2 Y S R R o F 3 T B
SRR, RSD<2.0%, HE MR IFLOD 1 LOQ
439129 0.53 pmol/L A1 1.76 wmol/L. X% 5ayb s il
AFAEI B R TR, R IVBIG A E T b
PR FRTRSIUS FEAGSE TE AR ST R L. &0
AR AR R I U, LR DU PR A 45 v
PRI, R AR — B SR ARSI . FH AR e b

36 A Bk E

wh A% WA 7% 3% (High  performance  liquid
chromatography, HPLC) J& DAL Aim shAr il
ik, RHERG mil, SRR, /2T
2 B FHESA i Yang SIS s OB - 25 4
Kl (HPLC-UV) J5E X, XA PR R JE
% (FF), @A T —FE N4t 7%, SINEAE
0.05~200 pg/mL HREETERIN, BA REFIEANEA K
PE (R>0.9999), HIEAIHN RSD /T 9.3%, #HE
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PERLF. LOD A1 LOQ 735lo: J&1akL 0.02 mg/kg A
0.06 mg/kg, ¥4k} 0.02 mg/kg 1 0.07 mglkg, farak
0.02 mg/kg 1 0.05 mg/kg. T Kim 2 H12% 772
MEELR 16 M sy, KIN 16 Fiib &R
7E 46 min P SZELA> 2, FFHEA AP/ HER AR
(AR s 2R PEREDC 2% (RS #4557 0.999; LOD fi
JElE N 14.1~45.0 o/L, 1 LOQ {H7E 46.9~150 Lo/L
ZIa; HN RSD<5.5%, HIHK RSD<4.0%. LA_I-4h
R ZIERA RUFIEREE  Lethy REGEFIT]
SV, EH TR ISR, HiZr
LRI, AU ATEE, A RS R AR A

HPLC J5 vk sk PP R B T SRR
BRI, T H AT S AR R e B v
RIS e, RyGREE, NFTER . S BRIk
FUFs B AURSZ BRI, DOF AT A EREER LA A

37 UM 1% B

BEAE TSRO IR B, YRR €3 - A B 3 77 vk
(liquid. chromatography-mass spectrometer, LC-MS)j
N raPRE AR 2 A I DA B 2 R B A b ) T
B TR DAk s Thee, XEET
Jr v PRERAE It e T RE, e 7RI BRI AT R
BE, ARtk T RBEYE . RPTE S R . 0
ZRE RIS, 53 U0 FEROR €20 - BB 1 1)
BOREESL 1Rk BB R T A1 2 M S ME PR R ) 0 <
ik, ReSHERIE T E R, Wl R RLF. 1M Valese
St 5 5 U0ATE T YRR €335 e TG R i [ e 00 2 £
Bl 62 FhaZgrit. SSREW, ZHFER R
CV (coefficient of variation, CV) /T 16%, KT
BRI E32{E (20%), LOQ /MF 50 pgkg, LOD /)
T 40 pg/kg, FKIWNZITVEMEEIERLF, Al PRI,
ST 2 M 2[RRI . %7 VE T AL EAR X A
ANTEREHATATEA, BA REUE S, S RICH .

e A R - g e 1 A i Cliquid
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M2y, KRILHPLC-MS/MS 7£ 50~500 mg/kg I
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BN RAF, REEIAT 0998, #HEpy. dHhiEK) RSD %
INT 20%, R FATZ AR i sk AR
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{18 et ey 20T AH € % - E PR BT R AT U 7 v, 1 TR )
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(RF- 24 Rl AE 81.41%~112.88% 2 7], [ PA K 25 e Al
H EKS 25 2 42 BIE 1.24%~12.92%F11 0.64%~13.09%71
BN, &M TR EE R RS e fE &, 1%
JiFmEsss P, AR, AR, KRR
TR, AT SERURE SRR 4

WAL, BEE SRR RIS B, R A
B E DY 2 AT 6 AT B 1) 5 i C high-resolution
quadrupole time-of-flight mass, HPLC-QTOF-MS) 5
T2 DA BB e G it A T2 S Y DU R 1S Cultra
performance liquid chromatography-Q-Exactive mass,
UPLC-Q-Exactive-MS) J5 A&l b F -1kl 8
Zifalz . i Amelin 25952 H HPLC-QTOF=MS
7 e R R R DURR 2R . BRGSO
A IR R, R EIR, RSDAEL15%:;
LOD A1 LOQ 43 5I7E 0.0005~100=ng/mL 1 0.008~250
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JRRNABAR R BRAR T 5 e = TSI RS
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