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Development of PANI-EPOXYTfIiESIN - GOD electrode by
potentiomctric method for determination of Glucose
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Abstract

The poKanilinc-epoxy resin-glucose oxidase (FANI-EPOXY
RESIN-GOD) electrode has been investigated in the present work. The
synthesized PANI-EPOXY RESIN composite films were characterized
b\ electrochemical technique, electrical conductivity. UV-visible
spectroscopx. Fourier transform infrared (FTIR) spectroscopy and
scanning electron microscope (SEM). The GOD was immobilized on
synthesized PANI-Araldite film by cross-linking via Glutaraldehxde in

phosphate buffer.

Key ”eords Immobilization, composite tlim. glucose oxidase,

cross-linkins.

Introduction

L'Se of glucose as an energy source

|i cells is\ia aerobic or anaerobic respiration,

nn is critical in the production of proteins and in
s, pid metabolism. In plants & most animals it

ma precursor for \itamin-C production. So the
hu ' ttemiinationofglucose is of special importance
/. bio-sensor application. 1 herefore numerous

brts ha\ e devoted to develop glucose biosensor
lith fast and accurate response. The first
mncral methex] of immobilization, cross-linking
zyme molecules is often brought abotit b\
c action of glutaraldehxde. The conducting
\mers are being widelx used in bio-sensor
plication Ixx'ause it pro\ ides stable and p<irous

matrix for the immobilization of biocomponent
and it also facilitate the electron transfer process.
The most wideK used conducting polymers for
immobilization ofenzy nie are polyaniline' x It
can be easilx .sxnthesized from aniline monon.er
in aqueous solution. In the present stud)' we
lui\e immobilized OODon epnx) resin PANI
flm by cross linking via glutaraldchyde for the
de\ elopment of glucose bio-sensor.

2. Kxperimental Part

Preparallon of polvaniline-epoxyresin
coniposile film

Pol)aniline is prepared from 4.6 ml of



ilisiillcd ;imlinc (Ik'adicni) aiul KIO ml id

aqueous h\dioehlone aeil (1 M) is taken m 2”0
ml beaker”. .About 0.2e ot powered preegntate
\as thorouphi) mi.xed \ith Araldile (I lunl™man
India P\Il. I id) and the
paste was applied on W hatmann Iliter paper
No. 42. This was spread uniformly o\er the
filter paper to obtain 0.9mm thickness ot the
ith matrix. This was lelt

advaneed materials.

eleetro aeti\e material
m air to dr\ for 4S hours to get an eleetro aeti\e
membrane. | he la\ers of the membranes thus
obtained \=>ge dipfied in distilled water to
remove the paper IriMn the membrane surface.

Inwiohilization of CiIOD on /)()lujni/inc tP.Wh
composite film :

i'he en/\ine GOD (SIGM.A) wan®
immobili/A.'d b> cross-linking\iaGlutaraldeh_\de
(Loba Chemie) on composite li\N'I-1iPOX'j’
KIiSIN film, thus restricting the leaching ofthe
en/Aiiie from the him. The stock solution of
(iO0D (I mg/ml) prepared in 0.1 M phosphate
bulferand \vas ad.sorbcd onto the surt'aceofPANI
film. I'his him \sas subsequently dipped in
0. 1%Glutaialdeh\de solution, left for 30 min and
\sashed w ith respecti\ e butTer. fhe enz>matic
meorporation \sas done in Gluiaraldehsde
media. | his kind of immobili/iition results in a
greater physical and chemical stabilit> of the
catalMic material due to the cross-linking formed
with the Glutaialdehyde and en/yme. In this
case, the acti\ e sites ofthe e/ \ me could Ik‘ more
accessible far the en/>nialic reaction. The
liletimeot the biosensor was studied when it

w.is kept at (4 C') in phosphate buffer.

3. Results and Discussion

Ilie amount ot glucosecan Ivdelemuned
b\ measuring the anixlic potential ofoxidation

ficM
ol In dioeen ivroxide. produced m the reaction

gi\en below
(ilhuo>e < ();————-- » (ducomcacid = 1f G r

formation ol h>drogen [K-roxide is detected™
In the potentiometrie method during electrodci
Oxidation
11-0' 0- *2ir

I heen/xmeelecirixle tbnned b\ glucoseoxida'
w ith Cjlutaraldeh>de is used for potentiometn”®
measurement of glucose with an reference
electrexie. fhe Glutaraldeh>dc pla \ sa significai!
role in potential response. In order to constrik™
the [xnentiometric en/\me sensor. (i( )D is used
ac an example of a redox protein, fhe en/ \ni
catal\ /es in the presence of molecular o.\)gei
\Giich lead to the oxidation of glucose ini
gluconic acid and hydrogen peroxide.
con\ ersion of glucose to gluconic acid incoUi
the transfer of tw o protons and two electrons fro)
the substrate to the tla\ in moietx of the e/ \ir
fhe electron transfer from the redox cofaetd
to the sensing electrode is also facilitating
the presence of a pol\meric conducti
material.

I 1-1'/s siinlics of P.WI film .

I he | \’-\isible s[xxtnim ol s\ nthesi.i
P.ANI film recorded using I.\’-\'isible speetd
meter 2()0 is ~how n in fig. 1 .Ablack colour™
lilm shov.ed one absorption peaks for PA
composite lilm. 1he peak at 310 nm isbeca.

ot 11-11* transition
conducting phase for P.ANI.

is corresponds to

/=///< studh’s of I''W I-AraUlilc ( ‘ontposile m
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1TIR Npcotrum of PAM film  ntllc™M/c) from 1\l aniline uith araldite



sizm STr)ii;s of Me\N-AKALDH i £ i u.m

i.eku X2Q0 I100Mm

I'u:. a.
SEM spectrum ot PANI film s\iuhcsi/cd Irom 1M aniline uiih araldiie matrix

miciiaf:i.is-mf.ntf:n cons fant (Knd

Tin. 4,
I he relationship betueen 1'potential against 1 (ilucose concentration
in 0.1 M phosphate bulTer
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The FTIR spectra of s\ntliesi/ed PANI film
NNere recorded b\ iisinjz lestscan Stiimad/u
Prestige-21 series, in the region 2000-2100

cm" is shown in Pig. 2. Phe peak at 1770cm
corresponds to the C =(). C -N stretching ofa
secondars aromatic amine isohsersed at peak
2210cm". 1lhe peak at 1400 and 000 cm '
corresponds to the C-C' stretching \ibration aiul

\'-1l wagging forprimar) amine respecti\el_\.
SEM siinlil's of PAXI-Arail/Zitc film

The scanning electron micrograph of

|s> nthesized composiiL’ PAXI-A 1l IZ.DUPE film
is ASshoun in Pig. 3. The scanning electron
~micrograph was recorded using JPOL. JSM-
6360A SPM machine
iirface morphologs is porous, uniform with
raniilar like structure, which is suitable for

It can be seen that the

mmobilization of birx'omponent.
'Potential response of PAX-HOD eleelroles

The change in response potential of

f-llie acti\e de\ ice is the parameter of interest
T sensor applications. The response potential
ffthe de\ ice depends on scweral factors such
Is (1) the contact resistance between the metal
[icx'trexle and the p<il=nier film. (2) the geometric
ictorofthe film and (3) the film conducti\ it\
ilhe conducts it\ of P.-\NI-(jOl) electrode is
";[X*ndson se\eral factors, such a" pol> mer film
Mential. substrate concentration and en/\ me
ladine. IThe (IOD was immobilized on
:ctrochemicall) SMithesized P.ANI film b\
pss-1linking \ia Cilutaraldehsde, It wa” found
[it the rcwpon.se potential of the en/>me
ectrode easily reached to stc.idv state. | he
|alionship between response potential and
[icoscconcentration in 0.1 N! pluwphate buffer
ehown in fable 1 It was found that, ooti-ntinl

increases w ith increasing glucose concentration
in the range I.M -1.\I()* \t. hi the present case
assuming that theenzsme is unifomily distributed
throughout the film, the reaction takes place
predominantly on the surface of the film in the
lower However, at higher
concentration the reaction rm the surface of

concentration.

\\hich dela> the response time, w ith increasing
concentration of glucose, the response potential
also increases and finall> reached to the stcad>
state \aluc.

fable 1. Pnzvme electrode

Cilucose concentration PMP
(M) (nn )
1 47
1m0’ 65
1mi0- S7
le|O" 101
1miON 118
1l-lO" 118

Miehcielis-Menten Consiant (Km)

llieafiparent Michaelis-.\lenten constant
(Kni'. wascalculated forthe immobilized enz\me
b\ Potentiometric metlunl. | he relationslii[i
bet\seen | potential agaiiwt | ( ilucoseconcen-
tratu'ii inO.l \I phosphate is sliowni in fig. 4
file Michaelis-.\lenten constant (Knu is

2.53S.\10"™ for phosphate buffer.

Conclusions

We ha\e successfull) de\elo[ied of
pA | '



uli.cosc. It V& lomul Ihal ihc coiuliiclinii PA\I

li:i\ ingamiiic liinclional uroiipcan he iitili/cd
a-.aMlliable mail i\ I'or the cross-linking oIXiOl)
\la (ilularakldiNclc, 1 his d'licicMit cross-linkine
\la (iliilaralcldi) cic on the runctic'iuili/ed I'’AM

film, lead to the en/ \ me electrode to exhibit a
good performance in terms ol dynamic range
ot'detection and short response time. | he co>t
elfeetiNeness and simple methexi ol'tku elopment
of PANI-(iOl) electrode is an additional
;ul\tintage ol'this electrode.
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