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a b s t r a c t

Ordered mesoporous carbon–Au nanoparticles (OMC–Au) nanocomposites were synthesized by a one-
step chemical reduction route. Due to the large surface area and high conductivity of OMC, good
biocompatibility of OMC and Au nanoparticles, a mediator-free glucose biosensor was fabricated by
immobilizing glucose oxidase (GOD) on the OMC–Au nanocomposites modified glassy carbon (GC) elec-
vailable online 18 November 2010

eywords:
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rdered mesoporous carbon
irect electron transfer

trode. Direct electron transfer between GOD and the electrode was achieved and the electron transfer
rate constant (ks) was calculated to be 5.03 s−1. The Michalis–Menten constant (Kapp

M ) value of GOD immo-
bilized on the OMC–Au/GC electrode surface was found to be 0.6 mM. The glucose biosensor exhibits a
linear range from 0.05 to 20.0 mM. This biosensor also shows good reproducibility, excellent stability and
the negligible interferences from ascorbic acid and uric acid.
lucose oxidase
lucose biosensor

. Introduction

The direct electrochemistry of redox proteins has received con-
iderable attention in recent years. It is of theoretical and practical
ignificance in biology, analytical chemistry, and other fields of
cience. It would elucidate their metabolic pathways in real bio-
ogical systems and establish a foundation for constructing the
hird-generation biosensors without mediators [1–3]. Owing to the
eep embedding of the redox center into the large three dimen-
ional structures of enzyme molecules, the direct electron transfer
DET) between the redox proteins and the bare electrode is diffi-
ult to be realized [4]. Thus, it is of great interest in facilitating the
ET and accelerating the electron exchange between the enzyme

edox center and the electrode. In recent years, lots of biocompati-
le nanomaterials have been utilized to immobilize redox proteins
nd improve the electron transfer of biocatalytic processes. For the
reatment and control of diabetes, the glucose oxidase (GOD)-based
lucose biosensors have been widely studied [5–16]. The GOD has
een immobilized on various nanomaterials, including carbon nan-
tubes [6,7], gold nanoparticles [8–10], ZnO nanorods [11] and
rdered mesoporous material [12–17].
Recently, Au nanoparticles (AuNPs) have attracted significant
ttention in immobilizing of redox proteins because of their
ano-scaled dimension effect [18], high surface area and good
iocompatibility. AuNPs can also provide a microenvironment sim-
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oi:10.1016/j.talanta.2010.11.022
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ilar to that of redox proteins in native systems and reduce the
insulating effect of the protein shell for the DET, which are essen-
tially important for the achievement of direct electrochemistry of
redox enzymes [19]. Indeed, Luo et al. [20] and Luckarift et al. [21]
have shown that GOD could maintain its enzymatic and electro-
chemical activities when it was immobilized on AuNPs. So AuNPs
are gradually applied to fabricate glucose biosensors in the field
of electroanalysis [9,10]. AuNPs were often combined with other
nanomaterials such as carbon nanotubes [22], graphene [23] and
inorganic nanomaterials [24] for GOD loading. Ordered meso-
porous carbon (OMC) could be deemed as such a good candidate
owing to the extremely uniform pore structure, large specific pore
volume, high specific surface area and biocompatibility [14–17].
A sensitive glucose biosensor with ferrocenecarboxylic mediator
on GOD/2D-CMM/GCE was reported [14]. Nafion/GOD–OMCs/GE
showed good analytical behavior of glucose [17]. In order to acceler-
ate electron transfer between GOD and the electrode, it is necessary
to synthesize new nanomaterials as GOD supporter. Therefore, it
will be interesting for immobilizing GOD on ordered mesoporous
carbon–Au nanoparticles (OMC–Au) nanocomposites to investigate
the performance of this glucose biosensor.

In this work, AuNPs were deposited on OMC by one-step reac-
tion with NaBH4 as reductant and sodium citrate as stabilizer in
aqueous solution. The unique structure of OMC allows for the

obtainment of highly dispersed AuNPs on the outer surface. A
glucose biosensor based on the DET of GOD was fabricated by
immobilizing GOD onto OMC–Au nanocomposites. The biosensor
displays the advantages of easy construction and efficiently pre-
served bioactivity of the GOD. Moreover, it also exhibits significant
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Fig. 1. The TEM images of the OMC (A) and the O

mproved performances connected with faster electron transfer,
igh sensitivity and good stability.

. Experimental

.1. Reagents and apparatus

Pluronic P123 (non-ionic triblock copolymer, EO20PO70EO20)
nd hydrogen tetrachloroaurate(III) trihydrate (HAuCl4·3H2O,
9.9%) were purchased from Sigma–Aldrich. Glucose oxidase (GOD,
C. 1.1.3.4, lyophilized powder, 151 U mg−1, from Aspergillus niger)
as obtained from Sigma. d-Glucose was obtained from Beijing
hemical Company (Beijing, China) and the freshly prepared d-
lucose solution was allowed to come to mutarotation equilibrium
y standing overnight. All other chemicals were of analytical grade
nd were used without further purification. Phosphate buffer solu-
ions (0.1 M PBS) with different pH (3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and
0.0) were prepared by mixing the stock solution of NaH2PO4 and
a2HPO4.

TEM images were obtained using a JEM-2100F transmission
lectron microscope (JEOL, Japan) operating at 200 kV. X-ray
nergy-dispersive spectroscopy (EDS) was conducted on a Philips
L-30 field-emission scanning electron microscope operated at
0 kV. Quantitative analysis of elements was measured by EDS.
-ray diffraction (XRD) patterns were obtained on an X-ray D/max-
200vpc (Rigaku Corporation, Japan) instrument operated at 40 kV
nd 20 mA and using Cu K� radiation (� = 0.15406 nm). The cyclic
oltammetry (CV) and differential pulse voltammetry (DPV) were
erformed with a CHI660C electrochemical workstation (CH Instru-
ents, China) in a conventional three-electrode cell. Glass carbon

GC) electrode (3 mm diameter) or a modified GC electrode served
s a working electrode, whereas an Ag/AgCl (in saturated KCl solu-
ion) and a platinum wire served as the reference and counter
lectrodes, respectively.

.2. Syntheses of OMC and OMC–Au nanocomposites

The silica templates (SBA-15) were synthesized using Pluronic
123 as the surfactant and tetraethyl orthosilicate as the silica
ource [25]. OMC was prepared according to the method reported
y Ryoo et al. [17].
A chemical reduction method was used to prepare OMC–Au
anocomposites [26,27]. The prepared OMC (2 mg) was suspended

n 0.1 wt.% HAuCl4 solution (100 mL) by sonication for 24 h to obtain
good quality dispersed solution. 1 mL 1 wt.% sodium citrate was

ubsequently added to the suspended solution during stirring. After
u (B), inset of (B) is Au particle size distribution.

1 min, freshly prepared 1 mL 0.075 wt.% NaBH4 in 1 wt.% sodium
citrate was quickly added to the solution under vigorously stirring.
The reaction continued for 30 min until the color of the solutions did
not change at room temperature. The black solid was separated by
centrifuging at a speed of 4000 rpm, washed with deionized water
for several times, and then dried overnight in an oven at 80 ◦C.

2.3. Fabrication of GOD/OMC–Au/GC electrode

Prior to use, GC electrode was successively polished with 1.0,
0.3, and 0.05 �m alumina powders, respectively, rinsed thor-
oughly with doubly distilled water between each polishing step,
then washed successively with 1:1 nitric acid, acetone and dou-
bly distilled water in ultrasonic bath and dried in air. The film
electrode was prepared by a simple casting method. As-prepared
OMC–Au nanocomposites (1 mg) were dispersed to 1 mL dimethyl-
formamide (DMF) and it was sonicated for 1 h to form a stable
black suspension (the concentration of OMC–Au, 1.0 mg mL−1).
5 �L of OMC–Au nanocomposites were dropped onto the cleaned
GC electrode surface and dried under an infrared lamp. Then the
OMC–Au modified GC electrode was immersed into the solution
of GOD (10 mg mL−1, 0.1 M PBS (pH 7.0)) about 24 h at 4 ◦C in
refrigerator. Finally, the GOD/OMC–Au/GC electrode was rinsed
throughout with double distilled water to wash away the loosely
adsorbed enzyme molecules. For comparison, the GOD/OMC/GC
and GOD/GC electrodes were also prepared by the same procedure.
Those enzyme-modified electrodes were stored at 4 ◦C in refriger-
ator when not in use.

2.4. Electrochemical measurements of glucose

Glucose measurements were carried out in 0.1 M pH 7.0 PBS at
room temperature by CV or DPV. For the measurement of glucose,
the proper amount of glucose was transferred into the oxygen-
saturated 0.1 M pH 7.0 PBS (5.0 mL). The current response due to the
addition of glucose was recorded. Voltammograms were recorded
from −0.7 to −0.2 V at scan rate of 0.10 V s−1. The parameters of
DPV are: pulse amplitude: 0.05 V; pulse width: 0.05 s; pulse period:
0.2 s.

3. Results and discussion
3.1. Characterization of OMC–Au nanocomposites

The TEM images of OMC (Fig. 1A) and OMC–Au (Fig. 1B) are
shown in Fig. 1. The OMC shows the ordered structure (Fig. 1A).
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Fig. 2. XRD patterns of OMC (a) and OMC–Au (b).

ne can note that the ordered structure is not very affected by the
resence of AuNPs (Fig. 1B). Compared with Fig. 1A, the highly dis-
ersed AuNPs with the size of 1.1–8.7 nm are observed on outer
urface of OMC (Fig. 1B). The mean diameter of AuNPs is 4.4 nm
inset of Fig. 1B). EDS is used to identify and characterize semi-
uantitatively, chemical elements present on surface of substance.
he loading amount of AuNPs on the surface of OMC was measured
y EDS, which is nearly 17 wt.%.

XRD patterns of OMC and as-prepared OMC–Au nanocompos-
tes are shown in Fig. 2. The broad diffraction peak at around
� = 23◦ is attributed to the (0 0 2) diffraction of graphite (Fig. 2).
ompared with the XRD analysis of OMC (Fig. 2, curve a), the
MC–Au nanocomposites (Fig. 2, curve b) show five peaks assign-

ng to the (1 1 1), (2 0 0), (2 2 0), (3 1 1), and (2 2 2) crystalline
lane diffraction of the AuNPs, respectively, indicating an evident
ace-centered cubic (fcc) Au crystal structure (JCPDF04-0784). The
verage diameter of AuNPs is 4.4 nm calculated by Scherrer formula
rom the half-width of the (2 0 0) diffraction peak, which is in good
greement with the result from the TEM image.

.2. Direct electrochemistry of the GOD on the OMC–Au/GC

lectrode

Fig. 3 shows the CVs of different electrodes in nitrogen-saturated
.1 M PBS (pH 7.0). No redox peaks are observed at the bare
C (curve a), OMC/GC (curve c) and OMC–Au/GC (curve d) elec-

ig. 3. CVs of bare GC (a), GOD/GC (b), OMC/GC (c), OMC–Au/GC (d), GOD/OMC/GC
e) and GOD/OMC–Au/GC (f) electrodes in 0.1 M nitrogen-saturated PBS (pH 7.0) at
he scan rate of 100 mV s−1.
Fig. 4. CVs of GOD/OMC–Au/GC electrode with different scan rate in nitrogen-
saturated 0.1 M PBS (pH 7.0). Inset A: plots of peak currents vs. scan rate. Inset
B: plots of the anodic peak potential (Epa), and cathodic peak potential (Epc) vs. the
logarithm of the scan rate.

trodes, indicating that no redox reaction is undergone. Meanwhile,
it can be seen that the background current of OMC–Au/GC elec-
trode is higher than that of the OMC/GC and bare GC electrodes.
This may be ascribed to the good conductivity of AuNPs. In Fig. 3,
except the GOD/GC electrode (curve b), the GOD/OMC/GC (curve
e) and GOD/OMC–Au/GC (curve f) electrodes show a couple of
well-defined, quasi-reversible redox peaks, corresponding to the
DET of the immobilized GOD. This indicates that the OMC or
OMC–Au can facilitate the direct electrochemistry of the redox-
active site of GOD (the conversion of FAD/FADH2 center) without
the help of the electron transfer mediators. Besides, the peak
currents of GOD/OMC–Au/GC electrode are higher than those of
GOD/OMC/GC electrode. Comparison between GOD/OMC/GC elec-
trode and GOD/OMC–Au/GC electrode reveals that the existence
of AuNPs accelerates the direct electron communication between
the electroactive sites embedded in enzyme and the electrode. This
may be attributed to the good conductivity and biocompatibility of
AuNPs.

Additionally, the surface coverage (� ) of GOD was estimated
according to � = Q/nFA [28], where Q is the charge involved in
the reaction, n is the number of the electron transferred, A is
the geometric area of the working electrode, F is the Faraday
constant, and � is the surface concentration of the electroactive
substance. The � value of GOD/OMC–Au/GC electrode was cal-
culated to be 2.99 × 10−9 mol cm−2, which is much larger than
that of GOD/OMC/GC electrode (1.80 × 10−9 mol cm−2). Moreover,
such a surface coverage is larger than that of gold nanopar-
ticles modified carbon paste electrode (9.8 × 10−12 mol cm−2)
[8], GOx/Pt-CMM (2.2 × 10−10 mol cm−2) [14] and GOD-IL–GNP-
IL–SWNT/GCE (1.27 × 10−10 mol cm−2) [29]. This demonstrates
that the OMC–Au nanocomposites can provide a favorable microen-
vironment for enzyme immobilization and greatly retain the
activity of GOD. These prove that the GOD/OMC–Au/GC electrode
is more beneficial to the direct electrochemistry of GOD than the
GOD/OMC/GC and some other electrodes.

Fig. 4 shows the typical CVs of GOD/OMC–Au/GC electrode in
0.1 M PBS (pH 7.0) with scan rate from 10 to 500 mV s−1. The anodic
peak current (ipa) and cathodic peak current (ipc) are linearly pro-
portional to the scan rate (�) in the range from 10 to 500 mV s−1
(Fig. 4, inset A). Linear regression equations:

ipa = 2.53 + 0.083� (r = 0.997);

ipc = −2.70 − 0.073� (r = −0.997).
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PBS (pH 7.0) upon addition of glucose (Fig. 7). The peak at−0.4 V was
ascribed to the reduction of FAD. The reduction current of FAD lin-
early diminishes with the glucose concentration rising. As is shown
in Fig. 7, inset A, the response current is linear to the concentra-
tion of glucose over the range from 0.05 to 0.3 mM (r = 0.998) in
ig. 5. Influence of pH on the cathodic peak current (ipc) and formal potential (E0 ′)
f GOD/OMC–Au/GC electrode.

The equations indicate that the electrode process is surface-
ontrolled quasi-reversible process.

With the increase of scan rate, the oxidation peak shifts to more
ositive value and the reduction peak to more negative value with
he peak-to-peak separation (�Ep) increasing gradually. There is a
inear relationship between Ep and lg � (Fig. 4 inset B), the regres-
ion equations are

pa = −0.36 + 0.052 lg � (r = 0.996);

pc = −0.47 − 0.041 lg � (r = −0.996).

According to the Laviron’s equation [30], the electron transfer
oefficient ˛ was evaluated to be 0.43 and the apparent het-
rogeneous electron transfer rate constant (ks) was estimated
s 5.03 s−1 at the GOD/OMC–Au/GC electrode, which is much
igher than that of GOD-IL–GNP-IL–SWNT/GCE (2.12 s−1) [29],
OD–graphene–chitosan/GCE (3.01 s−1) [31], GOD/Cys/AuNPs/ITO

3.70 s−1) [10] and Nafion/GOD–MC–FDU-15/GC (4.095 s−1) [12].
t the same condition (data not shown), the ks of GOD/OMC/GC
lectrode was also calculated as 3.30 s−1. These further prove that
he existence of AuNPs facilitates the electron exchange between
edox-active sites of GOD and the electrode.

The pH value of the solution has influence on the electrochem-
cal behavior of GOD. The effect of solution pH on the DET of
OD/OMC–Au/GC electrode was studied in Fig. 5. With rising of
H value, the cathodic peak currents increase and reach a maxi-
um at pH 7.0 and then decrease with further increasing, which

s ascribed to the higher activity of GOD in neutral solution. The
ormal potential E0 ′ shows a linear relativity to the buffer pH value
rom 4.0 to 10.0 with a slope of −48.0 mV/pH (r = 0.999) (Fig. 5). This
alue is close to the theoretical −58.6 mV/pH for a reversible cou-
led two-electron and two-proton transfer electrochemical process
ccording to the reaction shown in Eq. (1) [8]:

OD-FAD + 2e− + 2H+ ↔ GOD-FADH2 (1)

ll of these indicate that two electrons (2e−) and two protons (2H+)
articipate in the direct electrochemical reaction of GOD immobi-

ized on OMC–Au/GC electrode.

.3. Detection of glucose based on direct electrochemistry at
OD/OMC–Au/GC electrode

As shown in Fig. 6, the effect of the dissolved oxygen on the

lectrochemical behavior of the GOD/OMC–Au/GC electrode was
tudied. A pair of well-defined, quasi-reversible redox peaks is
bserved in nitrogen-saturated (curve a) PBS (pH 7.0) in Fig. 6. Com-
ared to curve a, the reduction peak current of GOD significantly

ncreases and oxidation peak current decreases in the presence of
Fig. 6. CVs of the GOD/OMC–Au/GC electrode in 0.1 M nitrogen-saturated (a),
1.0 mM glucose oxygen-saturated (b) and oxygen-saturated (c) PBS (pH 7.0) at a
scan rate of 100 mV s−1.

oxygen (curve c) at the GOD/OMC–Au/GC electrode, indicating that
GOD on the film can nicely catalyze the oxygen reduction according
to Eqs. (1) and (2) [8]:

GOD-FADH2 + O2 → GOD-FAD + H2O2 (2)

Moreover, when glucose was added into oxygen-saturated PBS,
the reduction current decreased at the GOD/OMC–Au/GC elec-
trode (Fig. 6, curve b). Meanwhile, the enzyme-catalyzed reaction
occurred according to Eq. (3) [8], and decreased the amount of GOD
on the electrode surface.

Glucose + GOD(FAD) → Gluconolactone + GOD(FADH2) (3)

Thus, the addition of glucose restrains the electrocatalytic reaction,
which leads to the decrease of reduction current [32]. With the
increasing of glucose concentration, the reduction current grad-
ually decreases. This could be employed to fabricate a glucose
biosensor.

The performance of the GOD/OMC–Au/GC electrode toward glu-
cose response was investigated by DPV in oxygen-saturated 0.1 M
Fig. 7. DPVs of different concentration glucose (a–p from 0 to 30 mM) at the
GOD/OMC–Au/GC electrode in oxygen-saturated 0.1 M PBS (pH 7.0). Inset A: cal-
ibration curve; inset B: DPVs of 0 mM glucose (a), 1.0 mM glucose (b), 1.0 mM
glucose + 0.1 mM AA (c) and 1.0 mM glucose + 0.1 mM UA (d). Scan rate: 100 mV s−1.
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Table 1
Comparison of analytical performance of some glucose biosensors.

Glucose sensor (mM) Linear range Sensitivity (�A mM−1) Kapp
M

(mM) Stability (in/ii)e % Reference

GOD/OMC–Au/GC 0.05–0.3 4.34 0.60 30 days (88%) This work
0.3–20 0.96

Nafion/GOx/OMC/GC 0.5–15 0.053 – 30 days (93%) [16]
Chitosan/GOx/CNTsa/GC 0–7.8 0.52 8.2 – [7]
GOD/graphene/chitosan/GC 0.08–12 2.69f 4.4 – [31]
GOD/Cysb/AuNPs/ITO 0.04–4.8 – 12.1 35 days (85%) [10]
PDDAc–GOD/Au/CNT/GC 0.5–5.0 2.50 1.76 7 days (97%) [34]
Au–GSd–GOx–Nafion/GC 0.015-5.8 – 4.4 21 days (90%) [23]
Pt/CMK-3–GOx–gelatin/GC 0.04–12 1.79 10.8 30 days (95%) [35]
TiO2/GOD/nafion/GC 0.15–1.2 0.3 – 14 days (94%) [36]

Nafion/GOx/ZnO/gold electrode 0.02–4.5 0.12f 2.19 – [37]

a Carbon nanotubes.
b l-Cysteine.

l
t
p

I

I

c
h
t
[

h
i
M
e
i
f

w
I
c
o
t
T
t
a

c
T
g

T
R

c Poly(diallydimethylammonium) chloride.
d Sulfonated graphene.
e The proportion of now current and initial current.
f The value was calculated by the experiment data of the reference.

ower concentration region, and from 0.3 to 20 mM (r = 0.998) in
he higher concentration region. The equations of the calibration
lots are:

(�A) = −68.36 + 0.954C (mM) (r = 0.998)

(�A) = −74.71 + 4.341C (mM) (r = 0.998)

Therefore, the sensitivity of the GOD/OMC–Au/GC electrode was
alculated to be 4.34 �A mM−1 and 0.96 �A mM−1 in lower and
igher concentration region, respectively, which is much higher
han that of some other glucose biosensors reported in literatures
7,16] (see Table 1).

The reduction current reaches a minimum value at the
igher glucose concentration in the inset A of Fig. 7, exhibit-

ng typical Michaelis–Menten kinetic behaviors. The apparent
ichalis–Menten constant (Kapp

M ), which gives an indication of the
nzyme-substrate kinetics, is used to evaluate the biological activ-
ty of the immobilized enzyme. The value of Kapp

M can be calculated
rom the Lineweaver–Burk equation [33]:

1
ISS

= 1
Imax

+ Kapp
M

ImaxC
(4)

here ISS is the steady-state current after the addition of substrate,
max is the maximum current measured under saturated substrate
ondition and C is the bulk concentration of the substrate. The value
f Kapp

M was calculated as 0.6 mM on the GOD/OMC–Au/GC elec-
rode, which was smaller than some reported values [10,23,34].
he smaller Kapp

M of GOD on GOD/OMC–Au/GC electrode indicates
hat the enzyme electrode possesses higher enzymatic activity and

ffinity to glucose.

A further comparison of the obtained results to other glu-
ose biosensors based on other nanomaterials was summarized in
able 1. These nanomaterials include carbon nanotubes, graphene,
old nanoparticles, and semiconductor metal oxides nanomateri-

able 2
esults for determinations of glucose in human blood samples (n = 3).

Sample Added (mM) Expected (mM)

Sample 1

0 –
2.00 3.68
4.00 5.68
6.00 7.68

Sample 2

0 –
1.00 4.35
3.00 6.35
5.00 8.35
als. From Table 1, one can conclude that the proposed biosensor
has a higher sensitivity and a better linear range than those pre-
vious reported papers. The good catalytic response to glucose
implies that OMC–Au nanocomposites provide a good biocompat-
ible microenvironment for maintaining enzymatic activity. It can
be also concluded that the value of Kapp

M is quite low in comparison
with those obtained at other glucose biosensors from Table 1. This
may be attributed to the more active sites of OMC–Au nanocom-
posites with low transport limitations of substrate, which make
the enzyme contact with substrate easier and facile the electron
transport.

3.4. Selectivity of the biosensor

We investigated the interference effect of ascorbic acid (AA),
uric acid (UA), towards the glucose using DPV method. As shown
in inset B of Fig. 7, 0.1 mM AA (curve c) and 0.1 mM UA (curve d)
caused an increase of 1.6% or 2.5% in the reduction current of 1.0 mM
glucose, respectively. This result indicated a good selectivity of the
biosensor. Owing to the low operating potential, those coexisted
electroactive substances had not interfered in glucose [38].

To illustrate feasibility of the composite modified electrode in
practical analysis, the GOD/OMC–Au/GC electrode was used to
detect glucose in human blood (from local hospital) by utiliz-
ing standard addition method. The results obtained are shown
in Table 2. The average recovery is 99.97% and 100.2%, respec-
tively. The results were satisfactory and agreed closely with those
detected by the hospital.
3.5. Reproducibility and stability of the biosensor

The reproducibility and stability of the proposed biosensor were
also investigated. The relative standard deviation (RSD) was 3.4% at
the GOD/OMC–Au/GC electrode by five successive measurements

Found (mM) Recovery (%) Mean recovery (%)

1.68 –

99.97
3.71 101.50
5.65 99.25
7.63 99.17

3.35 –

100.2
4.40 100.5
6.34 99.67
8.37 100.4
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t a glucose concentration of 1.0 mM. For five different and freshly
ade independently under the same conditions, the RSD was 5.2%.

hese demonstrate an acceptable repeatability in the construction
f biosensor. The stability of electrode was determined by storing
he sensor at 4 ◦C for 30 days. After 30 days, the redox peak currents
f GOD retain 88% and 74% of their initial response values on the
OD/OMC–Au/GC and GOD/OMC/GC electrodes, respectively. The
tability of electrode was also investigated by examining the cyclic
oltammetric peak currents of GOD after continuously scanning
or 50 cycles. There was nearly no obvious decrease of the voltam-

etric response on GOD/OMC–Au/GC electrode, which proves that
he enzyme electrode is stable in buffer solution. In contrast, the
oltammetric response lost 9% of the initial values on GOD/OMC/GC
lectrode. These indicate that the GOD/OMC–Au/GC electrode has
etter stability than GOD/OMC/GC electrode. The good stability
f the GOD/OMC–Au/GC electrode may be attributed to the good
iocompatibility of the OMC–Au nanocomposites which offer a
riendlier microenvironment for GOD to retain its bioactivity.

. Conclusion

In this work, the OMC–Au nanocomposites have been suc-
essfully synthesized by using rapid and convenient one-step
ethod. More important, AuNPs can be well-defined deposited

n the OMC due to the premixing of OMC with HAuCl4 solution.
MC–Au nanocomposites were used to construct a mediator-

ree glucose biosensor. Due to the excellent biocompatibility of
he OMC–Au nanocomposites, the direct electrochemistry of GOD
as performed successfully and the immobilized GOD retained its

ioactivity. The fabricated glucose biosensor displays high sensi-
ivity, good stability and acceptable reproducibility. The OMC–Au
anocomposites also provide a promising platform for the devel-
pment of other biosensors.
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