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Abstract In this paper, the electrochemical non-enzyme immunosensor has been developed for the deter-

mination of salmonella antigen, using inverse voltammetry. For the estimation of salmonella antigen concen-

tration, the Fe,O, nanoparticles synthesized by microemulsion method were conjugated with salmonella antigen.

Then, the immunocomplex between antibody immobilized on the transducer surface and antigen containing a

magnetic nanoparticles was formed. From the linear relationship between the reduction peak current of Fe(I1l) and

salmonella antigen concentration, it is suggested that the electrochemical non-enzyme biosensor is applicable to

detect salmonella antigen in the concentration range of 10'-10° CFU/ml.
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Table 1. Preparation conditions of Fe;O, nanoparticle

System Microemulsion I Microemulsion 11
Water phase 34% FeCl,+FeCl, NH,OH
Organic phase 44% n-octane n-octane
Surfactant 12% CTAB CTAB
Cosurfactant 10% n-butanol n-butanol
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Fig. 1. Schematic view of the thick-film electrode: (a)-sup-
port made of nonconducting material, (b)-track made of
conducting material (transducer), (c)-isolator layer and
(d)-working surface of electrode.
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Fig. 2. (a)TEM image of Fe,O, with 30 nm size and (b)
results of X-ray diffraction of Fe,O, nanoparticles.
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Fig. 3. The photograph before using polyethylenimine (a)
and after using polyethylenimine (b) respectively.

Table 2. Concentration of remaining bovine albumin after
submersion of transducer material

Transducer Xmean, g/l Sr. %
TGC 12.940.6 3.7
TCC, Metech 54.8£1.6 2.3
TCC, Gwent 322428 7.1
TCC, Electrodag 71.9£2.2 2.5
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Fig. 4. Cathode voltammograms of adsorbate (pyrocat-
echin-Fe(11l) complex), in test samples-cell with nanopar-
ticles: (a) 10' CFU/ml, (b) 10> CFU/ml and (c) 10° CFU/ml
salmonella antigen concentration.
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Fig. 5. Dependence of the current required for reduction of
iron(111) on the decimal logarithm of cell number: the con-
centration range of 10'-10° CFU/ml.
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Fig. 6. Dependence of the current required for reduction of
iron(III) on the decimal logarithm of cell number: the con-
centration range of 10>-10° CFU/mL
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Table 3. The results of electrochemical methods in comparison with traditional methods — titration by microbiological

inoculation on a selective medium and on-line PCR

Dilution CFU/ml Microbiological inoculation ~ On-line PCR Electrochemical method
0 106 + + +
-1 10° + + +
-2 10* + + +
-3 10° + + +
-4 10° - + +
-5 10' - -
-6 0 - - -
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