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ABSTRACT

A novel glucose biosensor was constructed by bulk modification of carbon
paste electrode (CPE) with manganese (IV) dioxide (MnQO,) functions as a mediator.
Electrode surface was modified by drop casting method by sequentially dropped
polyaniline (PANi), gold nanoparticles (AuNP), glucose oxidase (GOx) and Nafion®™
solutions onto the surface of MnO,/CPE. The AuNP were prepared by the citrate
reducing method, heating in the microwave oven. The red-purple color AuNP
solution gave the highest absorption peak at 521 nm, with the mole ratio of HAuCl, to
Na3CgHsO7 at 1:5. The modified CPE properties were investigated in terms of cyclic
voltammetry and amperometry. Experimental results showed a fast response time at

+0.5 V (vs. Ag/AgCl) and linear response up to 8.0 mmol L™ glucose with a



correlation coefficient of 0.9953. The detection limit of the sensor was determined to
be 0.12 mmol L™ at a signal to noise ratio of 3¢ in batch systems. The modified

biosensor exhibited excellent electrocatalytic activity, good reproducibility and
remarkable improvement in sensitivity of the biosensor performance to glucose. The
good performance showed by proposed biosensor in the batch mode suggested the
possibility of using this biosensor in flow-injection systems in the conjunction with
amperometric detection for glucose determination.

A simple flow injection (FI) amperometric biosensor procedure was proposed
for the determination of glucose in human serum and urine samples. Flow injection
investigations of modified amperometric biosensor, as working electrode, were
carried out by a wall-jet type amperometric flow-through cell. The characteristic flow
injection parameters were optimized by univariation procedure. Under the FI
optimum conditions, the method exhibited the linear detection in a large concentration
range from 0.1 to 15.0 mmol L (a correlation coefficient of 0.9985) with a low
detection limit of 0.06 mmol L™ (S/N = 3). A relative standard deviation of 1.64%
(n = 20) was achieved and rapid with a sampling rate of 25 h'. The stability was
expressed in terms of intra-day and inter-day variability timescales with the biosensor
response decreased to 13.11% (within 8 hours) and 46.75% (within 30 days) of its
initial value, respectively. The proposed method has been applied to determine the
glucose concentration in real samples and result were compared favorably with those
obtained by using glucose oxidase reacts under catalysis of peroxidase with phenol

and 4-amino-antipyrine (GOD-PAP method), which were in good agreement at



vi

the 95 % confidence level. The recoveries of proposed method were observed

between 99.4 and 102.5%.



Vil

4 4 a2 a d @ Ja @ an 1 @ a
%ﬁammmwuﬁ MINAUT 120 URNFUDLUIAF AT INALLONIND 1SIUATA

A o

luTemwaes naaudsdmsumannlsuung Ina

[4)

Hiey WD WINNNUAZ

=

Syan INNMEATUITUNA (1A3)
d' a a d
AzNIsUMSNYSpE Ineniinus
Y J = A (R @
HYI8MANI19158 A3. 551y WIUMTU 210159NUSNEIHEaN
s A A A o o s (= '
FOIMNANIINT AT U MAagNTeITad  919158NTAEITIW

o o A A A (R '
AT.ANAVY LﬁﬂfﬁWigﬂ‘a @’]fl]’]iﬂﬂﬂiﬂyqﬁju

UNAAELD

s 4 v o s s
IaadangTna luTomwaesuuyIniduTasmsUsvilgedn Idihmsvewmadale

=} 4 a 9 eazl A =< 9 as k2 a
wamitaeen laq vuravihves IlihndunsasidiedTmsveadeasazaronodaes-
Hau esazageynIAnesuI Iy asazalgngalaaeendiad tazaisazarguunosu
o w = = d? Aa  J J o = a Y
gy Feeymanesn luasondulasnssadgnenae lsanulas Tmdeudnsn lag 14
anwsoudioa lulasnv udnhluasnasugudnvuzaremaiingi-IdbadnTns T-

= 1 Ao 1 J = a A S
I@]Lll“l/li NUN miazmﬂmmuﬂummwmumammﬂaalliﬂm”lmimmawmmw 1:5ud

Fd
=

] Y A t:' zﬂl tﬂ' o OSJ’ tﬂ' [
mmmuaﬂwmmiﬂﬂﬂauuﬁmmmanﬂau 521 W TUINAS memm"lﬂﬂmﬂiuﬂzwuu

e



viil

9
a a U % [ 4
linageudremaiialenan Taunumwas vazuoume Ismas wu i lwvhlsulseasveu
{ v 4 [ z Aa A d A o
maainsasvuauedlndnd i +0.5 Trad feuduirliidredsFanes/sanes-
o A [ o PR 9 [ = Aa a 1T A
Aao l5a) wazlivranuduiusnduduassvoinisasiaiang lnade 8.0 aaluadodns
= o w o' [ a’dy T W a a T Aa d' = [ [
VATINAMTAYDINITATIVIAAIIFULEDS WMV 0.12 Uad Iuaaoans iomeunudy o
1 [ dy [ (d‘ [ dya [ aaa =\
apuaUBd 3 hesdyanaiunas luTemaes nusulgetinamas wlfaserms I duail
A A [l ) =~ A A d? = dy Y dy o qu;
1@ Tanuuiudige tazlimsaeuaueei laiudu vinmsdneudesduiicnunsorhin i
[ dy 70 Y o Ia % [ [ [ Y a
dsudgeiillidszgnaldduszuuIdatouwandusaununisasiniadiououmne Iswasn
o v A J a
dmsvansznlsnang laa
9 o Ia @ a 1 1 o v Aa J a
lawannszuuTnaiouaaduueumwe Iswainedsiedmivimsziilsinang Tna
o ' d A s & A (o 2 2 Y o
ludedrnindeauazilaanzvoswysd ¥9lulomuyes nlsulgeuizdszneudiny
s s P A s o 1 ™
Tangwadveuyad IWihwiiateadnn lashmsAnsinanz iz auvesdnsves
o [ a 9 ax A a ~ o %
szuums adwmsumlsunang Taade35gtnson ainmsmigazimmnzaudmsum
Ysinang Ina wudensaasaviailsinang Tnaldlugreanududu 0.1 54 15.0 dadTua
T A LY a 1% % S 1w 9 =\ o o c; [ A
Avpans (Mavlszansanduiusiminy 0.9995) alsaasinadigalunisasiaiang Inani
Yy 9 a A 1A A A v o 1w I3 4
ANuduIY 0.06 Haa Iuanedns NAIANMDIAUUMNATIIUTUANTININY 1.64 1oT15Ua
o oy asJ‘ =5 <3 a 4 o (] ] YR
(HIMINAADIF 20 A59) LAZHOATUTIVOINTUATIZH 25 Aded1aoT Tue TadnbI01gNS
d (o A % I o g’
TFauvedluTomwaesUulsidreszuuTaiowandu Taoneniuinmsnaasssimaies

9 Y
[ ] [y o ) o 1 [ 1 1 4
A5 1UFIIWALINY LAz MINMTNAADIFIATU WU mmim‘mum"lﬂamumasaﬂm

el ¢ w < ed ¢ o o o o o o A
13.11 lesiFud Gaslu 8 $21u9) vag 46.75 Wosidud (Fadilu 30 1) ewdrdy 161135



X

A o d? J o [ a @ 09} A s &

T]W@JL!WJL!?JHJ?%EJﬂG]ﬁ’ﬁ’iiﬂ‘ﬁ”lﬂﬁﬂmﬂQTﬂﬁiuG]’Junﬁ@ﬂuazfﬂﬁﬁﬁ’whlgyEJ BINANTT
a s A o A Y A o J 3 s A A v ans a a A an dy
AT IR UNIDUTUNTLAUANNIT O 1 95 1Wosua LN@L‘V]EJ‘Uﬂ‘U’JTJi]T@ﬂ-W!@W agIsnN1Iy

= Y £ o Y v A 1 1 A o Y A =
HAITNANAB "]Nﬂ”luflil\li]Tﬂi@ﬂﬁzﬂl@ﬁﬂ”ﬁﬂ@ﬁﬂu@giu‘]ﬂﬂ‘ﬂEJ’E]iJiiJllﬂ A9 99.4 043 102.5

<3
nlesidud



