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PB-03: Development of K,Fe(CN)s Mediator
Cholesterol Biosensor using Electrochemical Analysis

Thidarat Panyasril, Anurak Chitbuengphraol, Tanin
Tangkuaramz, Anchana Precchaworagun‘

'Chemistry and Applied chemistry Research Unit, Department of
Chemistry, Faculty of Science and Technology, Pibulsongkram Anchana Preechaworapun
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Sensor Research Unit, Department of Chemistry, Faculty of Scicnce, clertociS
Chulalongkorn University, Bangkok 10330, Thailand.

'E-{nail: anchanaph@yahoo.com, Tel: +66-55-267106
L

Amperometric cholesterol biosensor was developed by a low cost of pencil carbon working
electrode with cholesterol oxidase (ChOx) and KsFe(CN)s mediator. The pencil carbon
clectrodes were characterized with cyclic voltammetric in Fe(CN)¢*"* solution.  The
cholesterol oxidase and K4Fe(CN)q mediator were modified in solution, which the present of
K4Fe(CN)¢ mediator enhances the sensitivity and selectivity of biosensor. The system of
analysis shows a sensitivity of 0.10294 pA mM™, detection limit 0.1 uM, wide linear range
from 0.1 uM to 1.5 mM and correlation coefficient of R = 0.9786. This system was applied
for investigated cholesterol in milk that found cholesterol of 0.3332 mM.

Keywords cholesterol e electrochemical biosensor ® milk e K4Fe(CN)s mediator
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Abstract:

8

mediator were modified in solution. where the p:

An analysis of the system showed a sensitivity of 0.1029-
MD.I uMgo 1.5 mM. and a correlation coefficient of R = 0.9786.
' cholesterol level of 0,3332 mM.

Keywords cholesterol @ electrochemical biosensor @/ !

Antroduction: :J\/\/ T
mwa.mwwmpmuw L 5: = g

the prevalence of atherosclerosis or heart attacksand coronary heart | 3 s 1

disease as a major health threat around the world. Thus. estimation E o —

of cholesterol in blood is very important for the treatment of heart | = v,

disease. Cholesterol oxidase is a common and important enzyme O RGN T

used for the estimation of cholesterol concentration. . S i
In this research. a low cost cholesterol biosensor was « @ L]

reduction current and potential

3 & . v Tieme /. Times
fabricated and electrochemical techniques were used to assess the Fig. 3 Amperogram of Fig. 4 Amperogram of cholesterol
sensor response to cholesterol. cholesterol  determination  at  determination  with  cholesterol
potential -0.7 to 0.0 \" and inset  oxidase at potential -0.7 to 0.0 V" and
‘ )e :
.We hodology: graph shows relative of average inset graph shows relative of average

reduction current and potential

10.

L
¥

Fig. 5 Amperogram of IlmM
Cholesterol in various 0.25. 0.50.
1. 1.5, and 2 mM K, Fe(CN),
mediator and inset graph shows the
relative of average reduction
current and various concentration
of K.Fe(CN), mediator

Pencil electrode fabrication

* | Fig. 6 Relative of
concentration (0.0001. 0.5,

cholesterol
1.0. and

3 i 1.5 mM) with average reduction
. . £ 3 » 2
Fig. 1 Cyelic voltammetry of 10 mM | £ current by amperometric at the
T Fe(CN)¢>+ on various type of 2B i potential -0.3 V
2 pencil electrodes (Rotring Pilot Faber-
£ Castrll Staedtler and QuanTum) at a e
i scan rate 0.1 Vis = 5
Conclusions:

An analysis of the system showed a sensitivity of 0.10294 uA mM a
detection limit of 0.1 uM. a linear range from 0.1 uM to 1.5 mM. and a
cormrelation coefficient of R = 0.9786. This system was applied to
investigate cholesterol in milk. measuring a cholesterol level of 0.3332 mM.

Fig. 2 Cyclic voltammogram of (a) 10
mM  K;Fe(CN)s and (b) 0 mM
K;Fe(CN)gin 10 % Triton-X in 0.05 M
PBS buffer (pH 7.5) at scan rate 0.1 Vs Acknowledgmems:
This research is supported by the Thailand

Improvement and Development of Research in RSRU.

research fund.
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