170 2016, Vol.37, No.08 85aitl XAk

Ll

KT 2 RERR AR A S PE AR i iy TR D it i o
£ R 2 LK

ik, Eiidg, M FHET
GUAERHOR AR R S TR, Wl AKX 050018)

% DACSCE ST SR 35 ] e SR A 2 BEBR AN KA A3 50 2 L i, A G e AR I T3k e 2 LB o ks
PAKG[Fe(CN) TS, RPN AR 2 1 R A s ) o R 22 B R 2 R 0K S 3K e 22 EEL e A/ A ) 28 7
XTI . G5, TERAGRMET, S B B S VAR h 3 v 2 ELRE R B2 14 57 77 ARTE0.05~4.05 ng/mL
TWHENREIEXR, HEME T FENL=—4.524 4Cy,"+14.259 (R’=0.990 4) , AR PR 40.08 ng/mL
(Rey=3) + FTHER I G AL AR IS ek . R PERNEE SR AT o REXRE P SEPSERE AT A I, oA U 45
R 55 B b7 5 SO B — B0 RN REE T A, R T A 3R 2 R B AG

KB K U S ZEERRIUKE . PRl Aahes

An Immunosensor for Rapid Determination of Ractopamine in Foods Based on Multi-Walled Carbon Nanotubes

ZHANG Yuanyuan, WANG Ruixin, LI Qiuwei, LI Shuguo™
(College of Biological Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: A highly sensitive nanoimmunosensor for the determination of ractopamine (RAC) in food samples was
constructed based on a glass carbon electrode modified with carboxylic multi-walled carbon nanotubes/chitosan (MWNTs-
COOH/CS) composite film. Based on the specific immune reaction between antibody and antigen for RAC, the effect
of immune response on immunosensor response current was investigated by cyclic voltammetry and differential pulse
voltammetry using K;[Fe(CN),] as the probe. The results showed that immune response currents increased linearly with the
cube root of RAC concentration in the range of 0.05-4.05 ng/mL (I, = — 4.524 4Cy,c"” + 14.259, R*= 0.990 4) with limit
of detection (LOD) of 0.08 ng/mL (Rsy = 3). Excellent specificity, stability and reproducibility of the prepared MWNTs-
COOH/CS/RAC-anti immunosensor were observed under the selected conditions. The developed method was applied to the
determination of RAC in pork, beef, mutton, and chicken samples. The results agreed well with those obtained by HPLC
method. Being faster than HPLC method, this immunosensor is practicable for rapid determination of RAC in food samples.
Key words: ractopamine (RAC); nanoimmunosensor; multi-walled carbon nanotubes (MWCNTS); rapid determination;
food safety
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Fig.1  Procedure for preparation of inmunosensor and immune reaction
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Fig.2  Cyclic voltammograms of different modified electrodes
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Fig.3  Cyclic voltammograms of immunosensor before and after
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Figd4  Cyclic voltammograms of the immunosensor at different scan rates
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Fig.6  Effect of incubation time on DPV response of the immunosensor
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Fig.8  Calibration curve of RAC
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Table1l Analytical results for the determination of RAC in samples
&l el RN BN HPLC}:

Pl gy (ngly) AR (ngp) FHCE% WESE (nge) FHCE%
A ] 5 6.1 9.8 6.0 95.2
R 0 5 49 98.0 53 106.0
E3] 0 5 5.1 102.0 49 98.0
A 0 5 48 96.0 5.1 102.0

3 & ®

FIFIMWNTs-COOH/CS & & WS g st il & T
BT ZEEGRGUKE N R BIRAC AL RS, $em T
TP BRI R, HE SRR INES pL.
Fa AL AR B IR 35 C. WA IA25 min, LR
WpH 7.0; AR BTT IO AR MR E S T,
TS BRA G RACHIR I, HoAS 25 B 5 HPLCVE 2 A —
#;, WA T ESEA. kP RACHIBGEASI .
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