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ST ERAENE TR IAF TR, T EEZNEBRIRHMRD AN 8, 8.5 70 pg, BN 80% ~
110%, REHENYEEERHIRRKELSAERRBEHME T E,. SHERANBARAGEERMAL, whisERME,

E&k, BEEB A sibamE @R T,
REIA: IR, ZRE,; BERE; EEAEDE
FESHES: 69; s851.34'7  SCHKERIAAG: A

KRS EIKRAY) (tetracyclines, TCs) FEH
P& (teracycline, TC). £ EE (Oxytetracycline,
OTC) MEEZE (chlotetracycline, CTC) %, TEE
AT S A R A 30S T 2 A FIFEL ik (RNA 5
BEK mRNA B 5K % 5 R MBI EARK A Rm A
EMEER. AN RE FESNTEREME
PIEFEBA I, RERREH RS R,
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phase extraction, SPE) ¥k 77 i FIBGER sk - #r ik
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1.1 &8l
11,1 EFERXH HESHLEBRUAKE (w-=

97.1%)., HBRETER (w=96.2%) MLKLER
(w=284.4%) ¥ B Riedel-de haen A &]; MUK E
BEK %2 1K & (r-Biopharm A ] ), PBS-tween ¥
BRI .

1.1.2 &M E HIERIAEIRIL (Biosystem
AR BEEBBAEAIE RS,

1.2 RBEAZE

1.2.1 #H&eTLR5x HKESEEHIRAL S
g, F325 mL 3 0.1 mol/L Na,EDTA ) Mcllvaine 325X
Z i (pH4.0) #RFHIRI 30 min, 15 CT 4000 g
B0 10 min, B EHEW, BREM 25 mL RIRE MK
BEERR, A3 LHE®E, 0.45 ym KAEETIES
WS mLFEACHERPE. KMRBREELH
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Oasis' HLB BEIMZEEAE, ¢ =30% PEEMKKEE H 2
ml, FFEEGERE, A Bl & v 10 (BB G i 1T R HX
GBI

1.2.2 #&REREESH SHERFERSA,
1.2.3 #pmfed LITHERERGENNY
A} 100, HEHTEHEWRE KA A, EHE
X EEE% B/B,) . LIVUIE B W BO R
B3, B/ By (% ) AL FREH 2 X H 2%

1.2.4 #HRrHME UXIRNERER. UE
AR RS GHME, KH& R B/B, 5 50%
1 809% Bt Xt I T JRIR B T, M0 I, LRI H
EEYVURSIEMBUR 1,89 E.

1.2.5 #ME#FH B Discovery Cy ki,
250 mm x 4.6 mm (i.d.); #H3hHH: Z#E - pH2.5
) 0.01 mol/L NaH, PO, W (B K 23:77); #
#: 1.0 mL/min; FESMEWIZR: X =355 nm; iR
35 C; #HHFR: 20 pLo
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2.1.1 RERENMHEE BRREBZIERNSEA
JRE5 81 TCs, {HLEERM TC. OTC 1 CTC K pH
fREMAEER, KA pH <2 KRR BE, TCHE
BBRP LG REEM G WA, EIHRA pH 4.0
Mecllvaine 28 MR R 2L, I BHRBGE 1A EDTA
WHSTE FEANTERE NARELY, S
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g A ENEERI TC. OTC # CTC FE& ¥ &N
107°Bf, 0.1 mol/L fJ Na, EDTA-Mcllvaine 28 ik 20,
20, 10 mL 43 3 WARBUAI 25, 25 mL 4 2 IR
FAEY, BIBCERE 90%LL k.

2.1.2 BAAFBRAGRERSEERL TCs BEK
HERITIEL S, (R A B LL L BRAE A R
X RS T . EHEAFERE T
B Cis EIAHZEEUR: ' 1 Oasis® HLB [EAHZERURE 4T
i, &1,
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Tab.1 The recovery of various SPE columns on TCs

SPE HE TS F W E (%)
OTC TC CTC
WAT020515 Cjg plus 74 73 58
RIDA Cj; 84 77 72
Baker 10 Cj4 81 75 69
Oasis" HLB 94 89 86

1) RS IFFKYE: TC, OTCH CTC & 1, 1 F12 mg/kg,
LHWE 0.1 ¢/mL, EAEFS mL, HHGHBBRUERTE
{’to

VEBVAW : X Ce ¥, 20 mmol/L BB RSV ME 2 mL; X
HIB i, ¢=100% AR 2 mL,

RIATA, RFE Co/MERMEIRERRE, X7]
RBESENRERERAX, B5 HLB ML, K
Bl Y RERBA B RMK, H HPLC % E B8 H 2 F g
WKL, XFTREEARBENEREER SRR TN
BREEOHMEERERT TCs MR . &
T R AAFE LA I ER - KR R STk vE
VR FT AR Cp /MERIZEBUR . RN
BRGNS & R, TS iR X
WENMPEAE—EmZ . Bk, #FFERTE
TOREIE - N- 2R R b AL R Y 40 Rk
%] Oasis® HLB HE#EfTi#{b. MBERLS 6 B wT 40, @
=40% i) B BE K 7 W0 B BB T 568 OTC ¥R A T O,
RERKKRNAEMEEE. HBRA ¢ =30%1
HEOKIEBAIEN G ER, ¢ = 100% 5 BEE B AE
HVEBLIER
2.2 BERBESW
221 EELBEHEEREEAALKRRR £ TCHK
BWRE 0.5~40.5 pg/L MTEEMA, FXTHHLMET
R Y=-19.343X +169.91, r=0.991 2, HixXH
BF., RARESEANZAN 3 FirEREM 10 5
FRuEdm 2= X L B 5 B ok B 18 43 S A D o3 A R ) FR
(LOD) FiEBRAIFR (LOQ); k1§ LOD # LOQ &
129 0.07 1 0.20 pg/L, HESBTAEBERET 40 17,
H X TC # LOQ £5 R 8 x 107°,

2.2.2 XXRE EHEMNRIT—EBE RS
THESANIUE AR R R RS S
R, UNFRERNEEGE, B 1.2.5 R\
RIMZA% (CR) W%k 2, AIF B MSHIERX TC
BRE, CTC K=z, BX OTC KX X M FE R
B11.7%EKEH. BAFr &R TC, CTC F OTC )
ERKMIFR 325 8x107°, 8.5 x 107°H1 70 x
10°°, WHFEKZEBERE (MRL) 300x 10 AR
BEOR, WTRTMX 3 M2 Re5E 47 o

&2 wWRE% ELISA 5 89 K XA &
Tab.2 Cross-reactivity of TCs ELISA -

1Cs I1Gy CR

1&%% (}ig'L_l) (%.L—l) 77;
TC 0.492 0.104 100
OTC 4.207 2.38 11.7
CTC 0.521 0.181 94.4

XRE IR R RETE C4 07, %P

BT 4-FF - P ENUARE, AGELEEMRE
WA RER, SBRMUARNHE—S
HWERRIEARREFRAT ST C-7 4 L/
£, FES B LRSS ENPUER R
KNSR EHMLL, FTLATA, bkl — R
BT C-7 0 EE M _—H MR E (Minocycline,
MINO) Mt EREHZXINE, MEEEXSN
HEML, BAESBEH C-SNAREERTEE
F, FIREIESE 3 FX 1 E0 A4 25 1)o7 BEL AN H T A b
FHSHANEA NI RAITR, SBHIHERT I
AERRTBRANIEE (WRELEE DC) HEHR
PR R M X AR R RED
2.2.3 wKkEEE 7EXABRAER S REM
—ER TCs trifE, W3 E W HFE 80% ~ 110%
Z I8, RSD<12%, WRMTER,
2.2.4 Fikwa B FTHBREMEDLFEM
FrKF 0.8 x107° ~4.0x 10" AITEE A, ELISA ¥
25 HPLC F M E &R AERIETRY ¥V =
0.94X +0.013 (X. Y 4r3|% ELISA 1 HPLC J| &
GhE), MXMRE, r=0.87, R3FIH T 24
s B ELISA 3 #1 HPLC SR 45 5, YR E CE
/INF15%,
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86 I

| (ARBFER)

a3t

A3 PURLLR o vg IR 4 2 4 8 B IK 9 A
AN & R
Tab.3 Comparison of TCs concentrations in
muscle samples detected by ELISA and HPLC

o ELISA/I0™®  HPLC-UV/10°° MM iRE/%
Fi5rc 1 cre ore 1c cic orc 1c Cro

1 ND 0.19 ND ND 0.2 ND - -13.6 -

2 ND ND ND - - -

3 ND 0.56 ND ND 0.49. ND - 143 -

4 ND ND 1.04 ND ND 09 - - 8.3

5 214 ND ND 2.27 ND ND -57 - -
1) ND Jy Akt

SE LM

(1]

(2]

(3]

HISAO O, YOKO I. HIROSH] M. Chromatographic analysis
of tetrucycline antibiotics in foods{ J].J Chromatography A,
2000, 882:109 - 133.

MARIA T, PANTELIS R, PANAYIOTIS P, et al. Deter-
mination of oxytetracycline in the live fish feed Artemia using
high-performance  liquid chromatography with  uliraviolet
detection[ J]. ] Chromatography B, 1995, 663:167 - 171.
DIANA S A, RANDALL G, PANKAJ K. Application of
ELISA in determining the fate of tetracyclines in land-applied

livestock wastes( ] ] . Analyst, 2003, 128:658 - 662.

A SPE-ELISA Determination for Tetracyclines Multi-residues in Animal Muscles

QIN Yan, CHEN Yu-fang, ZHU Liu-ming
(The Food Inspection Center of Guangzhou Entry-Exit CIQ, Guangzhou 510623, China)

Abstract: An effective solid phase extraction (SPE) clean-up and sensitive enzyme-linked immunosorbent asssay

(ELISA) was developed for the multi-residues screening of tetracyclines in animal muscles. The cross reactivity showed

the limits of quantification were about 8, 8.5 and 70 pg/kg, the recoveries were 80% ~ 110% , this indicates the

method can be alternative to determine total TCs in muscle samples. Compared with liquid chromatography method, it

offered the advantage of being suitable for automation and increasing throughput of samples.
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