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Seven glucose biosensors were prepared by entrapment and layer-by-layer assembly 

technique to study the the enzyme loading and electrochemical characteristics of the constructed 
biosensors. The highest enzyme  on the electrode surface corresponded to the electrodes 
prepared by layer-by-layer method       highest sensitivity of these biosensors: 
from -1.423 to - -1 -1.s. Amperometric measurements of the 
seven glucose oxidase electrodes were carried out. The layer-by-layer assembly Pt/(PDDA/NZ)5/GOD 
electrode is characterized with the highest sensitivity - 1.4 -1 and quick response (4 s). 
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I
an important issue in the 

biosensor There are a vari  wo 
the most common ones are entrapment and layer-by-layer assembly technique The layer-
by-  

 4  alternative deposition 
 [2], proteins [1], ceramics, or charged 

nanoparticles [9  
embedded into such mult  could keep a secondary structure close to their native 

 which is crucial to biological analysis [7   
Electrochemical entrapment methods induced by electro

 the enzyme are simple and can be used to localize the 
 Amperometric biosensors involving the physical entrapment glucose 

 [6], polyaniline [5], 
and poly-3,4- [3] by electropolymerization have  

was to investigate wo immobilization methods 
on the - 
the layer-by-layer assembly technique using nanozeolites and polydiallyldimethyl-
ammonium and the  biocatalyst and 
nanozeolites in polypyrrole by electropolymerization   
 

M
Reagents 

Nanozeolites Silicalite- -1-DT) was u
G Aspergillus niger -1 

upporting electrolyte in all 
-

-  
 Instrumentation 
Cyclic voltammetric 

the 
-electrode 

electrochemical cell: a plat 2 area) as a working electrode, 
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are 
commonly carried out on a platinum electrode [8  

Cleaning of the working electrode surface  
The working 

rinsed with distilled water, aceton
electrochemically in 1 M H2SO4 

s-1 -  
Preparation of the Pt/(PDDA/NZ)n/GOD biosensor 

/NZ)n/GOD electrodes were prepared by LbL 
assembly method: the electrode was coated with  

as alternately incubated in negatively charged nanozeolite 
solution -1) and positively charged  -1)  When 
this cycle procedure was repeated N times 3, 5 and 7), the /NZ)n electrode was 

immobilization 
electrode in GOD   at  

 Preparation of the Pt/PPy/GOD biosensor  
as purged with high-purity 

 inert environment 
was maintained in the electrochemical cell during the polymerization by purging the cell 

 
 

[42]  
SCE, at a scan 

s-1, 10, 20 and 40  
Cyclic voltammetric and amperometric measurements of glucose oxidase 

electrodes. 
the seven enzyme electrodes were carried out in an 

1 M, pH ) at 25°
 -  s-1

Kinetic studies were carried out on  electrodes by cyclic 
 2 V s-1  

The amperometric measur the seven enzyme electrodes were conducted 
o

was awaited to become s The glucose concentrations were changed in a 
 

  
 

Kinetic studies of the glucose oxidase biosensors obtained by the two different 
immobilization techniques 

on the current seven glucose 
3 5 7/GOD, / / 10 cycles), 

/ / 0 / / 0 / / 0 cycles)) obtained by 
the two immobilization methods was studied 2 V s-1

The current  linearly respectively with 
increasing the  The response was stable, with no changes observed,  20 
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Table 1 
Characteristics cyclic voltammograms  enzyme electrodes obtained by the two 

 immobilization 

Electrode I*, 
mol cm-2 

Linear equation between 

and potential scan rate 
 

Linear equation 
between  

and potential 
 

/NZ)3/GOD   y = -1 – 43 76 y = 287 
/NZ)5/GOD   y = -1 – 53 98 y = 168 
/NZ)7/GOD  y = -1 – 53 939 y = 106 

/ / 10 cycles)  y = - – 36 149 y = 703 
/ / 0 cycles)  y = - – 30 83 y = 151 
/ / 0 cycles)  y = - – 15 703 y = 111 
/ / 0cycles)  y = - – 38 758 y = 912 

 
 As can be seen, the /NZ)3/GOD, /NZ)5/GOD and 

t /NZ)7/GOD electrodes are the most sensitive due to the 
linear interval between the current and the potential scan rate
biosensors obtained by the layer-by-layer assembly technique is the highest: 

  - 423 to - 315 -1 73 570 -1

- -
- -1 408 -1  

I the absorbed electroactive species 
the p , in accordance with the Brown Anson model [42] 

using the equation:  
Ip = n2 2 I  

where Ip represents the cathodic peak current , A is the 
1 cm2 s-1), I

-
K)-1 araday constant 

mol-1), n -  T
was seven 

 
The highest concentration (I*)  the enzyme on the electrode  corresponded 

to the electrodes prepared by the layer-by-layer assembly technique (  
/NZ)3/GOD, /NZ)5/GOD, /NZ)7/GOD) and that is in accordance 

with the highest   
 
Amperometric response of the obtained glucose biosensors 

  The e the  the glucose 
biosensor V, and the 
corresponding response current to M glucose was measured date is not The 

2O2 started at potential  V 
enzyme electrodes  increasing the applied 
potential till the potential value 8
electrodes 2O2 The current response 
was constant at 8V The constant value 
was attributed to the rate- ed on the 
electrode The 8V was selected as the operational potential  all 
amperometric measurements  

The current time response  the three glucose biosensors obtained by layer-by-
layer assembly technique  1A
three enzyme electrodes, the 5/GOD electrode is characterized with the 
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highest sensitivity - -1 4  1 The 
3

- -1  The 
amperometric response  increases linearly up to 4-5 mM glucose 
with increasing the glucose concentration  

 
1  three glucose biosensors obtained by layer-

by-layer assembly technique /NZ)5/ /NZ)7/
/NZ)3/  V B) Calibration 

lines - /NZ)3/  - /NZ)5/  - /NZ)7/GOD 
 

The enzyme electrodes prepared by electrochemical deposition  polypyrrole and 
 on  are distinguished with the lowest sensitivity 

among the seven studied biosensors / / 10 cycles) - 72 -1, 
/ / 0 cycles) - -1, / / 0 cycles) - -1), 

2)  

 

electrochemical deposition  polypyrrole and  on 
/ / 0 / / 0 / / 10 
/ / 0  V: B) 

Calibration lines:  - / / 10  - / / 20  - 
/ / 0 cycles) - / / 0 cycles)  

The results show that only the / /NZ/GOD cycles) electrode, including 
nanozeolite particles  is characterized with a relatively high sensitivity 
- -1 21 at biosensor might be 
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particles provide the biocompatible 
 the sensitive 

The amperometric response 
electrochemical deposition  polypyrrole increased linearly up to 2-4 mM glucose with 
increasing the glucose concentration  

C
The results showed that th

layer-by-layer assembly technique and 
electrochemical deposition  polypyrrole and layer-by-layer method 
causes two times higher biose
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