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BEAE ILACTRIE MY H AT RS Ak b s
Ji&, R T B SREE IR RS LA 5 R e R R R
RIS, i H LR Il P 2 RS O R
YIRS AR R A 2, il e A AR
PRI TR FAEH . T shPli ik il
A%, THEOR. B BEREZMEY, ik
P A 2 B e L, SO S B P
2 B TRVRSL DN s Ay — i B 2 e i i o v R A
I HT A o

FE it 11 2% 2 BEAS 5 25 5% B 0 B R W0 o R b R
A 57 R K, [FIIN R = AR R 2 R 2 (1)
— AT, HoEse 5 B OE A AN S B R g
VRPN, 7 H T SEBILE 2 5 B st e R ) 4
ML SR — o Tk, S2hhk il
Qs IR T[S A AL (solid phase extraction, SPE).
FE T [ AH 73 A HY. (matrix solid-phase dispersion,
MSPD ) . 3 %5 5] %< U ( accelerated solvent
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extraction, ASE ) fy& 4t B 25 I (microwave-assisted
extraction, MAE). 73 T EliZF £ K ( molecular
imprinted technology, MIT) ZEFE M HEEURI4L B
AR, i B WU B AR 1K) & JERIHE) ™, — Ik
SR S R 2 AN B 2 SR B U T RE. A T R
% [) S 23 7 AL WU AS (] 400 B R A 252 1k B 1) 22 Bl Ak
Yy, TER MR ARG I i A
#%I7B, RER R BRFI AR . L Ak
i 0 P 0 BT A R 2 R R A U R R ()
S SO S Eh U B R 2 B e bR
A3ATTRT I A (PR 0t A AT 25k o

1 SEEHFmEEIEERAR

1.1 QuEChERS %

QuEChERS (quick, easy, cheap, effective,
rugged, safe) VAP RAT PRI, &8, [HH. AL,
TS VRN 22 4 ) S A jm A 44, —BCR T LA S el
ML S A FRIGH), Tl I N SR BN B SRR AN A5 22
MRS 2 B TP I TE K BRR BEAE SR L
BRI REE ) 3 BE IS e i o A, AR D IR
TR LERAE AT I Z 20K IMAA P Z (primary
secondary amine, PSA) ZFRHEEFNENIE. AHL
M2\ NEISAN— 2t 3155 7 SORBHT R 2 Z IR B W) o)
DI = S I E K S NG VA S 2 R T2
QuEChERS VAIL S — A H A i Ab PG A5
W 7k, P DAAREAE  BRA R M A S T 4
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J5 PRI [) 11 32 B "B 1180 B 510 R0 PR o 741) ok 5 i it
PERBR I AT 55 1IF S QUEChERS VEX Ffa] DUAR
I S B it R FHAN [RIBE IR W BRI A A TR
MBI R, w7 BAT JC R RN T S
Bl N HES AT R T, QUEChERS VA7E
% BRI T 4 N FH Al H s %2 . 6k T IR A ER
Ao EmrIsAZ, nTLLRH PSAL Cis #rfl
PEEALER AT AL AL BE, BT LB In A E 2

*z1

e ot i AR i EBCR0IA 4 55 S U £ i b I 23
T-BO QUEChERS VABEAT U K, ESE =5 MWK 70
AR R ABURE 1 [R] IR vt v A & I A s 4
% 1 WH5 T QuEChERS %70 AN FIFFSESh i £
fil 22 R 25 B A NI T 0 e 3K B T =4 T
W, SR QUEChERS V145 S AL S8 1 4 25k B K
I A B 7 925 i S S v R 2 Bk B A D VR A
ROBAE

QuEChERS %S i@ S BUS L R R KB E R H % 5% B 5 i

Table 1 Extraction and purification methods of multi-residues or multiclass residual veterinary drugs in
different matrices by QUEChERS
e ST Ff ity il I 752 Sk
Matrix Analyte Sample pretreatment Detection method Reference
Wi Pig liver 20 Ff i £ 24 ZSiE{E DisQuE A HUE T4RHL, DisQuE ¥kt LC-MS/MS [5]
0T Chicken liver Eﬁﬂﬁé: M . 2RI KIS 54 24 S I?Z@—Zﬂ%%iﬁﬁﬂx, NH, Wi, I Cii LC-MS/MS (6]
AR i
4% Bovine kidney 11 2% 120 F 8424 80% LI IBHEIN,  1E (Ut A L4k LC-MS/MS [7]
%914 Chicken muscle @Eizﬁ% W SRR VR UL 3o o w2 W, NH TP AL L LC-MS/MS (8]
/N Veal muscle  ZABERE T4 8 25 39 Flih 2l 86% LGV FHRIZEL,  1F Cbeli g LC-MS/MS [9]
A K ORI, MR . KA — N
A Pork KK TR RIS 54 B0 26 LRSI IE KR, Cs BAHAZHUT 14k LC-MS/MS [10]
. MEMOER . HERCER . ZOEE BERIRER e emr s e
414 Fish R 5 2 30 ﬂ;;% ’ ZIFHRI, B, EULH KL PSA Bk LC-MS/MS [11]
YF Shrimp TR . WA 72 P2y 5% LIR- LA, CHEDUEE R, Cebiifft  LC-MS/MS [12]
W, BTRA. SRz, HE%. B ]
i Egg S V. B 7 KA F - 7K - ZBR(VARLE 80:20: 1)HHRIR, i i1l LC-MS/MS [13]
0, 7y = 3% 976 K] H 25 A A
WMl DUEREK. B, VAR 20 gz 10T CINRIATO g EDTANa SR B 0 o ropms (14
Cis Fi5Hit,
(R SR sy Ry, 25, S AR 19T LRSI, 0T LC-OmbitrapMS  [15]
oney, animal feed
. s GORHT, M ORI BPRIE. 1%L LIS LI, EDTA-Na, ISEES | o ror e g
Milk, honey B-MBE . HEER . RIFNERSE 10 K2y 1R
LN S HRIFBEME L KER N EEZS RN dURIR5E 38 Ly s "
Milk, liver g CNEPEHL, BRRRBEAN Cog KiiF AL LC-MS/MS [17]
AL AT - TR S 7 R 2 LIE-507 CATREL 10:1) R, Cis. PSAL &
Chicken muscle, liver SR SUSEERR WS T R AR S 43 B A AR AL HPLC (18]
o, W B- MBI ZE . TS AR IR A BRSESE PR Cus BURICRIAE 40~75 pom) TR G dEAT 3 o ] AH LC-MS/MS [19]
Milk, meat 20 T2 IIHOESEE,  FREDEN
L BRI BSRUR e ek gk g KR
Bovinc/swine/chicken 1 L, MEHSS SURMATMIEE / per 1og - 2ot 7900 LeMSMS 2]
AR 43 Fh G2
muscle and egg
WAL UF. G T B B-SZIAMENAIZE. SO HRE. KA s ZIBAE M T BRI BRI, R K-
Pork, shrimp, milk, 8. AAEBKMESE . JRIFBRME | RISAE I R (o] AR AL EORTE A BH B8 7 A8 B [i AH 2L BT S 139 LC-MS/MS [21]
liver, egg 76 2 fb, FmRERIFEE-ZK (EFRLL 95:5) 23Uk
=4 7, Al i T TSR T 1Y N -
A W BT, AT REARFEER oo 2, HLB ARG LC.QTORMS  [22]

Meat, milk, egg ~ ZIRHIEESE 9 2 105 2y

R H AT QUEChERS A7 5 25k 1 =il 24y
AFTARSE WU 7 Th PRT RS S 298 22, AHL e A i
P SAEAE— B IFE TN, XA L0 i
ARSI . JEREME, DRI S, Rk e =2k
SO, R E SIS IO dEd oA . R, g
RN LTI R A i S R I A S O

QuEChERS V2 75 %4 24 5% i Aar Wl 7 i 1A 80 R 1) —
ANFRTIE T B, Ak, HHA TR,
QuEChERS £ iE A7 — & Ml &5 W), b
Frenich 2L T AIAHL A QUEChERS 24
HRFEA P IR R, ORI IREAE 2 M i 25k B
BRI TR, 45 R R ILET 45 A R AR Ig P
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(hydrophile-lipophile balance, HLB) [ #HA: AL
F AL AL BT A O S A, 17 S5 T RE SRR I A 1)
B AT R . Blasco 252015 Y N Hs & 4K 25 V%

(pressurized liquid extraction, PLE) 1 QuEChERS
E A 16 RS 2R AT 0T, A5 RER
B AT & A PR (limit of detection, LOD) FE AL

(5~30 ug/kg, JE# M 10~100 ug/kg), [FICETE
FIh 69%~103% (54 19%~89%). PLE i%F
H 70°C/KAE 1500 psi Hs J) T AHFE s AT G Al
MWA R EFEY R, % T HARBE e X
TRZE 5, BR PLE 3546, ST LT —284
i RHEAT R ORE S48 7. ELAn Lopes Z27VR
L PRI A P AR B (liquid-liquid extraction
with partition at very low temperature, LLE-FPVLT)
XA PURR 2. BRI SE 6 5L 34 Fh i 255k ik
AT TR A>T, ARFEE C G I, 10 CIRIR
O, BANBEAH 15s, WS A HUAHIT
T, RS 01% FRE W R % 5Bk
LC-MS/MS il & . %35 B AR m R et REE
MUEFENE, o H T RIS R, TN T
8 P 45 2475 B A B A
1.2 BER—Fo#E

2005 FFEHAEAGHEHE T (M ik
29 58 RN I ARSI v, B R . %
JriEEE T CIEVRE, 1E CUBERIJC K R B A 4k 1k
AT WA R 7K S5 BRARAR BR () 26 1 155 95% S IEHEEL,
B RERRBEFE (). L IE/1E ke o Bl 25T Bl AT
HALIRER 2 ¥ DL OG- FIIE-0.2% i iR (AR
BE 101230 IREWRIRI, — OIAKEEAR-N-ZHat
A I SR A [ AR AR B 1A IR 55 3 VR4 3 B
WAHT T, TR & K= i 107, 68 Fi
33 Pl A WEAT RS RS A A o MIEAMIRES K
ANF TR KSR RAAE X, [l G901
ANFETTER R A AEAN R o thAh, MRS 45 5K
B, AUiEPEEmMIC T 50%), XATfHE
55 P R S, BRI A R =
XK.

AT, — V57 B N A A 30 7 — & ek
B, 5K QuEChERS %414, Yoshida %2871
LC-MS/MS VL5 TR T YEXG . 75 R R A i
SRR R TR R B SE 69 PPt 25 isk e
T FEAEZE L -FE-0.25% F R (AR 2 1 2
3) VAW 5B EEEE R EDTA-Nay 21 R IRA 1k R IR
PR, AREL, RS PSA. Cis Fifibid
P, AZ kYO, HERR S, {E 0.01 mg/kg (1)
E PR (limit of quantitation, LOQ) T, ¥l
KIGHY 70%~120%, RSD AHd 25%, &E&T

SR B i 2 B [ RO AGT
1.3 HEVHRELSN-8IE/BIBHK AR
VB SRR (i . 2 AL, 2 —Fh
FEL AN 7> B RO, AT LAZe i fi] 5 R i A BE B
PEXERE 1 5 2R 1 52 340 BT P R A )
BV ARGUEH 2 MR ZRAEA. P2
ANTREE T AEA DI AL e R BE A 73 AT AT 23
BT, SEAETUE LRk G, AR IR OR B AE T
HEE AR BOUBDE I N R . SR 5 8 D) #
OB TR SIAR UL TR, Al B e b e Ny
HriEs &, REMREART I ES BEAT R A, FED) e
FELAFL IR RS R L 1,

R2 1
pUMP2 ||

Jititk
MS

I HTEE

Analytical column

HERE A

Injector

a. LR FEHURIP-fil

a. Loading sample, extraction and equilibration

PUMP 2

I HTAE

Analytical column

HERE

Injector

b.BEM
b.Elution
T 51HESCHER30].
Note: Cited from the literature [30].
B 1 Eiks L AsBXTER
Fig.1 Flow diagram of column switching on-line cleanup
mode

HHr, AUt R 32 ZEAFE AR ZE A A A H( SPE
on-line ) AR it 4,11 (turbulent flow chromatography,
TFC) 2 M, 38 Bl AR S br 7 Bk Rk}
P 5T AS [R] (R FRORE LA AR 3 sl I K 1) 77 2R B AT AH Y 1
TR T o AEVIECRIERACFE il AT AL BB, 3k
DA FI R B, A5 AT I TR Ko B e %90
(49 () B RT SEE B ) P R 2 v T A ot A e TR 4
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Fialif, AR 3 SRR SR RS A E L
I T B ARAS: Hh PR B, E A7 7 U i 5 45 1)
IEEEBI] .
1.3.1 fAE&BEAFERIEAK

SPE on-line H K LLEAH F shBEFERS - & 0 Jk
fith, ISR LR AR, IAFESE 48 =3 SPE 4F
(KJE2~15mm, W 1~4.6 mm, "] FEEZAMAD
Wk B, RGPS LC Wk Pk T b, T
SEILAT A Bl ml . R B R ST R
FEIP 2 B o B

EEXTAL B W0 W AEANYUR T, ok
2] B AR AR BE, ¥ 0T R SPE on-line 5 AU
LA R0 AT 2800 » Tang 522156 Y 2 X A [|) s 4
SRR AT TR S R ORI 25 R AL B, TR S
B KSE E SPE AEfELR Ik, {5 B) LC-MS/MS
AR TARFE R RIS MR AE 13 A
iR, FEASAS I 6 min P 5E . Li &R
SPE on-line i AR 73 Ml 2 T i vh DU IR 32 2K 25 5%
B o 1 mL R (W 3 R S LR, 28 S G FN 0.8%
R AL R I I s AR B P e, 7248 Cys SPE 4% 3 min
Bt B Ve, 8 min 5ERE 5 FhPURR S
PR ORI, J7iE LOD by 5~12 uglkg, HW
HUH ()RS 25 B2 /N T 10%. Jing 25090 5%, 4
B R MBI A R T B R A% (molecular
imprinted polymer, MIP), Y54 A [ A1 ZEHUAA K,
T 3 41 B 25 [ AR AS EURT HPLC BB AR AE 2 20 #7
THEPHEE DA R IR A R A G DL AT
Hrifal 18 min, LOD 4 0.8~1.3 ug/kg, [FE N
91.6%~107.6%, AHXIhrifEfhiZ= (relative standard
deviation, RSD) #J/NT 4.0%. Kantiani Z£P%F) F
SPE-LC-MS/MS i R 737 T 24 Wy 22 B- P ek
AR, PR R 0, B 2 AL
SE, W EEERE AR C g HD R TEL SPE
Wk, WhRvkEE. 455 LOQ 4 0.09~1.44 ug/L,
AR 80%~116%. 1% 77V REHER, HahbFE
FE i, e AU AR
1.3.2 AAaéit

TFC AR —FEN R, HRRE K (30~
60 um) [WFETH, RIS AHAE BmsE (1.5~
5.0 mL/min) = A B3R i R PRI 1AL AN 43 2 A )
FE b BT B AR LR AR AU AR, o Jsisi .
RE R R e, A IRRFIRER S R T
A PIARY BN RIORL A S0 30B SE AT e, i/
I3 FACE D HE N SEDRFRIORE (1) FL 7, FL 7 ) fi]
E R P M PSS R A, R 2= K
(Y RIRERE P BT AS TR B, AT SEBRARE U 42 5 66 o
(13 BB, TRC fHAER 5 SPE on-line fI5EA

M, JUEaodidfEhisim, A —NMEESE
/10 £%F TFC #£¥) Transfer(solvent holding )loop,
FEA AR Y TFC AR JTAS RN A [R] R, A
SERGEAFII N TFC FEPEMEH SR I FA%312% 22 70 B A
AT 45059,

Aguilera-Luiz 252 H] 0.1mol/L EDTA-Na, %
WFRE G, EE L TFC-Orbitrap-MS ZR 4011 J7 il
T IEE N Z RS R, IR 68%~121%,
LOQ & 5~50 ug/kg, ZE A H NI H ARG %
JEBAEIE 25%. Stolker 25U FRW (&%
50 mmol/L ZPR%E A1 7.5 mmol/L EDTA-Na, /K%
W-NE (R 1 D) BT LEA AR, Sl
D EIEWEEENE TFC-LC-MS/MS  RE/3 M 7
3, KA R e e R P A 7 2Kk
FHAT TH, LOD 2 0.1~5.2 ug/L, RSD AN
12%. Bousova 2SR H] 2 BT VT & 1 1
J b B AR AR S, Rt i A S R
TFC-LC-MS/MS ¥ H A7 4 oAt T 3erh 2 JEpi 1
TS 7 3L 36 FAFI S 2k G Ol 1% 75
SEHMER, & TARSKRIE . AR 4T
2P 2 5 B AU

2 SEEHEAENEAR

2.1 BoPERIERA Chigh resolution mass
spectrometry, HRMS)

UTAER, U5 £ b 2 5 B G DU L 32 e
H A5 LC-QqQ-MS Al [ ¥ iy it = JE H 5 7Y
HRMS 2F iM%, LC-QqQ-MS HiARTE & &
AT B, AW AL, W KR
W R S A TR 2], ik &)
oA, SEXN R e YAT S8, T
FEIN, OO BE BT T-Ht EE A BURE,  AHOC IR il il £ 7
BRI HERAL, AR X 537 1 EAHIE
ML e 1, Soid BB P4 9% . 5 QqQ MS AH
Et, HRMS = ZLKEERGAA BT A CrRg a2 /NS
954 A7) FIOR B IS TR] AR AR I 1R AT 5 PR .
HRMS S HOE i 5, FE T ELSE 0 JERE ) R
YERRIE, FCSER AR BRI A E fE ), RS
FUEHRT ST R A, AR ) a5 k{5
KB BENS A CHB AR ER B TP, H e e A
T FE A SR BT R BN I X 43 7, KK
BEEAIS 7 23 A sl hon €335 43 B9 1R 25K . HRMS W]l
SEA AT AR E W RR AL S P ik,
B AL S PIE, ASD PR AL BRRE IR,
BT O I AT S R AT, SR R T 2 3
i, WL TS 2] MS/MS 1S B AT I R R B
SRR T EER R IFIERF A, HRMS 73 B
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FEEULE 2,

Pl

Sample preparation

HRMS

— R A (HE TR Bl 0 O DR B )
VCAC , B AR ) No
Screening by full scan of the first-stage mass spectrum
(MS) based on accurate masses combining with
retention time, or library searching

[ 5 2R

Negative result

N
Yes °

SRR TR (R TR R
REREE, R ) Yes
Confirmation by characteristic fragment ions of the
second-stage mass spectrum (MS/MS) based on the
dissociation law, or library searching

Bp 45

Positive result

B2 ok airiien
Fig.2 Technological process of high resolution mass
spectrometry

HAr, S295k@A oo N HKRZ 1 HRMS &
FAT RATINA] (time-of-flight, TOF ) Jii Ml Hi 17
G Corbitrap) JBiil, —HAEAFIHIRE A T kR
PEUF . R &, 0T AE SR S A b ) I AT s
AE &, RENS 780 PRUEAE U4 B 493 5 b A 3%
IR, SRS 2R B AT AR L T 1R A3 A AR
FE.

2.1.1 RATETIE) Rk

TOF MS S W8 A 2 FI F 8l S AH 7)1 5t fur LA
[ () B8 T {E 1 8 g s g, 2o fe e B B o I
V) A () P Jir 3 06F 400 J5 ol 53 55 485 A6 TEAT 43 A 16— el
JRE 7% TOF MS A4 7 =R I 1 25 1 o e e
Bff R S L BB = 100 A5 LA b, K ff i B i)
HHER T IL 5X10°, HEEERD, pah, i
JEE BRI B A TOF MS %5 58 H (A 34,
FEATARAE T I — W A R AT [ i 6 A L R
& TR T BE ) S

Hermo 21 ] LC-TOF-MS 47kl 1 5% T
22 BRI T R 25 W Bk R S UL, Tk LOQ
1.5~6.0 ug/kg, [ ET 60%. %715 IT145
L LC-MS Al LC-MS/MS AL : TOF MS
EETEMPEM I Z IR 0, I A i
WEDIRE. Peters 2614 F|H UPLC-TOF-MS %57 T %%
WL F RIS SR 100 Fhs 25 (R vk, ilkEss
PRI EL 50% S G RAEEL, Strata X [ AH AL TR
Ak, T RIRCERTERA 70%~100%, & MR
AR 5 2280 (coefficient of variation, CV) 437l
8%~ 15%F1 15%~20%. Villar-Pulido 2“5 1]
QuEChERS JEXHR R RHLG08E . LA MESE 14 P
2R A TR I A M, AR IR R
it LC-TOF-MS 3¢5, /1% LOD 4 0.06~7 ug/kg,
[FICR A 58%~133%.

2.1.2 #HugiEm i

Orbitrap MS &I A D% 1 — Pl HL - 46
Jieit, AT AEIEANE RS,
E XA R Z FAER T, #5IN CTEE T
B (C-trap) H4i 257 — W JE1% N Orbitrap, 18
TEPLE A TN Orbitrap HoCo FEBR 107 HE B FLAT 3R il
IR [ 28 O AR AMOR T 42 3l FF 5 A0 H AR
e YR A, 70 S I A W BT A U T SR A9
K™, MILLT TOF MS 25 HABR A 3%, Orbitrap
MS FEHER. RE A S RS, drEJuE
R P45 7 T 3 AT AUE A Y, o R Tk
100 000 0% (full width at half maximum,
FWHM) B, b4k, Orbitrap MS 762 iR
KA E AT IR S Ao 75 5K e LA, B Ak
#iPEF14E (data dependent scan, DDS) i A] DLZE
e A, SR fh ke MS/MS 2R A4 #5245 I
W 2 G aiAE B,

X823 ] Q-Orbitrap-MS [ T 304
PR SR IS . REIRR . B - ARSI R A
81 P2k B, WAL ANIEHE e, 4s fa F Ak
TR 50% LI e 22 W a] ML e o 1050 45
R S A R R R AT, R [R1H R EEHAE 0.98
PLEo HX 10 ng/mL 2 FUIMARE, SRR 5 K, %
W ER M RLF, RSD 7E 15% AN o SEBRAE A
RO 2H 53 10 5 St A Al By ok b YR 40 o A 37 1
9 T FERY R LA R 52 . Hurtaud-Pessel 2505455
WAL, AT LTQ-Orbitrap-MS 4334 J7 2 i
BT NRFE PR, CERE R, BERSE S R
BANIER AT D 12715 LS AT W R ORS i o i A
PR I T AT e RO, R 4 11 Bl i izt i 4
PO AL ER A, B T ] DORESEBRRE S 8 H AR A
ZRHT I R S e A, e m e AR A SRR
WHIBEAT 43 BT - Kaufmann 255251 ] UPLC-TOF-MS
Fl UPLC-Orbitrap-MS 73l SiNLIAL. HERE. '
JUE 1R | e 5 2 Bl S P B e B AR B 1 100
Z MR 2 AT E M, S5 K IH: Orbitrap MS
S A R T R AR e PRI AR et . L RIS
H PR SR by RIS T

JRE HRMS HAMKEERG I A — Ik 4
A 705 ek el =wa R LK Y 0 = O (£ N = R 1S S 2 N it
SR QqQ MS, Ll 50t H AR 8 84T T4
1L QqQ MS A EL, HMRS R FH — i A (1 Al 4
Rk T, Pl Hbs A G o A i 5
W 09 R T 5 . Vanhaecke 25PN 0T T
QqQ MS F Orbitrap MS X4 A A e 28 B i (]
D R, 4RR: —FH 1) CCa JE
3314 0.04~0.88 1 0.07~2.50 ug/kg, H.Hi# RSD
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AT 20%, 16 THELERER R, Orbitrap MS
(A I &5 v T A, B ILORE 2 R BRI .
Kaufmann 250758 1 3420 4URTIG L5 h 100 £
Fofr 5 24 5% B TR LLAEE T HRMS I QqQ MS (158
SAIUE D RE, 25 AR EE T I A e
% HRMS Fihf; AEXTARMKREE AT T H 20 M
UE, B o Lk AT IR QqQ MS K
SRS, HA T AR
.13 ZH ALV

SEI EFE 4 M7 (direct analysis in real time,
DART ) J5t ik &3 A ROF % (Rl T X2 51 it
i (ambient mass spectrometry, AMS, SRR L
JEB TS B, M R e R 4
R, Bl NBRPEA ChEsdE =k, A
RELEA) Mk 3~5 kV R ER = AR TR,
G TRITAERE AR, SRR EREREE . i
T RIRSEE R, AR I A Y% R
JBE PR OB AL S RE S A TR IS . DART MS
(A ERE Al R SR TR A 128 ALK, B —H “IFIK
X EBARE” o a5 B R S i Ab 2,
T LAAE WAE 1AL RIRAR 2 B 25 04 20 BRI, 23
AT DL G AN RS 20 (1) Jo sl o [ AR i 2R T v
AR S A 2 5 TP () Ak i A 2 1 1B AT e R
1 H bR s AR H AR oo, BT Pt s T
o TN AT AR (2~3 s) A] JEALSK
N NE R T S W e U W 2 3 A b e I R R 2
A EOAR, Haitrnm BN 3.

AR ER Tad ATEOSREE
B N USRSV interface &
He/N, TR _ A/ %S Vacuum interface

b Metastable mass spectrometer
Heating » He/N, \

ol T AEm— .
o -, e 8 %, & e Bwte o' e
S | e — ¢
/ LN
WREBT/RET (SETH) Analyte

Ton/neutral separation

Discharge chamber

| —

E: 51 ASCRK[62].
Note: Cited from the literature [62].

B3 i AR SR B TBEAREHTER
Fig.3 Schematic diagram of surface sampling-ionization
technique of direct analysis in real time mass spectrometry
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High-throughput and fast analysis detection technology of
veterinary drug residues in food products of animal origin

Sun Xingquan, Dong Zhenlin, Li Yichen, Dai Di, Su Mingming, Cao Jijuan™
(Liaoning Entry-Exit Inspection and Quarantine Bureau, Dalian 116001, China)

Abstract: With the rapid development of animal culture, the increasing problem of veterinary drug residues in
food products of animal origin has become an important content in the field of food safety. Some problems
existed in the traditional sample pretreatment and test methods in animal origin food, which contains complex
matrix and trace veterinary drug residues, such as single sample matrix type, limited veterinary drugs, time
consumption, poor reproducibility, etc. and mostly, lack of generality and accuracy. Therefore, those methods
could no longer meet the needs of the current social development. In recent years, with the applications of the
QuChERS (quick, easy, cheap, effective, rugged, safe) method and high resolution mass spectrometry (HRMS) in
the field of the detection and analysis of veterinary drug residues in animal origin food, a batch of high-throughput,
automation and visualization advanced sample preparation and detection technology has appeared and become a
fast and efficient analysis method. In this paper, the high-throughput and fast sample preparation and detection
methods are introduced and the detection and monitoring work of veterinary drug residues in food products of
animal origin are suggested and prospected. The QUEChERS method, the Japanese simultaneous determination
method of residual veterinary drugs, and column switching techniques coupled to liquid chromatography and/or
mass spectrometry were mainly presented at the sample pretreatment part. Besides biochip, biosensor, and visual
fast testing techniques, high-resolution mass spectrometry relative detection techniques were presented at the
instrumental analysis part. These techniques include time-of-flight mass spectrometry (TOF MS), orbitrap mass
spectrometry (orbitrap MS), which is a kind of Fourier transform mass spectrometry (FTMS), and direct analysis
in real time mass spectrometry (DART MS), which belongs to ambient mass spectrometry (AMS) and allows the
in situ, real-time, online, high throughput, and low sample-consumption analysis to be performed with no or
minimal sample pretreatment. At the same time, some shortcomings of the methods and technology mentioned
above were pointed out, such as there are some promoting space relating to purification in the QuChERS method
which exists matrix effective, some veterinary drugs library of high resolution mass spectrometry should be
established according to the dissociation of relative reference materials (RM) by users themselves, and the
analysis range of biochip, biosensor and visual fast testing techniques is relatively narrow, etc. Although the
high-throughput and fast test mode is cool, to implement some preventing and control measures, which relates to
chemical management, environmental surveillance, and procedure control, is the key to solving the veterinary
drug residues problems.

Key words: food products; animals; purification; high-throughput; fast analysis; detection; veterinary drug
residue
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