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a b s t r a c t

A simple selective method for determination of ascorbic acid using polymerized direct blue 71 (DB71)
is described. Anodic polymerization of the azo dye DB71 on glassy carbon (GC) electrode in 0.1 M H2SO4

acidic medium was found to yield thin and stable polymeric films. The poly(DB71) films were electroactive
in wide pH range (1–13). A pair of symmetrical redox peaks at a formal redox potential, E′0 = −0.02 V vs.
Ag/AgCl (pH 7.0) was observed with a Nernstian slope −0.058 V, is attributed to a 1:1 proton + electron
involving polymer redox reactions at the modified electrode. Scanning electron microscope (SEM), atomic
force microscope (AFM) and electrochemical impedance spectroscopy (EIS) measurements were used for
m
.colymer modified electrodes

scorbic acid sensor
lectrocatalysis

surface studies of polymer modified electrode. Poly(DB71) modified GC electrode showed excellent elec-
trocatalytic activity towards ascorbic acid in neutral buffer solution. Using amperometric method, linear
range (1 × 10−6–2 × 10−3 M), dynamic range (1 × 10−6–0.01 M) and detection limit (1 × 10−6 M, S/N = 3)
were estimated for measurement of ascorbic acid in pH 7.0 buffer solution. Major interferences such as
dopamine and uric acid are tested at this modified electrode and found that selective detection of ascor-
bic acid can be achieved. This new method successfully applied for determination of ascorbic acid in
commercial tablets with satisfactory results.
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ww.sp. Introduction

l-Ascorbic acid (vitamin C, AsA) is used in large scale as an
ntioxidant in food, animal feed, beverages, pharmaceutical for-
ulations and cosmetic applications. AsA is the major soluble

ntioxidant found in plants and is also an essential component
f human nutrition (Zhang et al., 2007; Chen et al., 2003). Due to
he above importance of AsA, its determination in their solution
s more important. Traditional procedures for AsA determination
re generally based on enzymatic methods (Marchesini et al.,
974), on titration with oxidizing agent, like iodine or 2,6-dichloro-
henolindophenol (Kirk and Sawyer, 1991) and HPLC analysis with
uorimetric (Kirk and Sawyer, 1991) or UV–vis detection (Wagner
t al., 1979; Finley and Duang, 1981). Electroanalytical techniques
wave also been frequently used for this purpose. Electrochemical
xidation reactions of AsA using various electrodes (unmodified)
as been examined (Dominguez et al., 1976; Rueda et al., 1978;
arabinas and Jannakoudakis, 1984), direct oxidation of AsA at con-

∗ Corresponding author. Tel.: +886 2 27017147; fax: +886 2 27025238.
E-mail addresses: sakumar80@gmail.com (S.A. Kumar),
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entional electrodes occurred via first a one-electron transfer leads
o the dehydroascorbic acid anion radical that is adsorbed on the
lectrode surface, where it is further oxidized to adsorbed dehy-
roascorbic acid (DHA). DHA further undergoes slow deadsorption
y hydrolysis to the final dihydrate species (Hammerich and
vensmark, 1991). Electrode fouling by the intermediate adsorbed
pecies takes place and the relevant voltammetric response was
oorly reproducible. The requirement of higher overvoltage for oxi-
ation of AsA at naked electrodes limits its direct application in
eal-world samples because co-existence of easily oxidizable bio-
hemical’s such as dopamine, uric acid, etc. To overcome the above
roblems various electrocatalyst modified electrodes were pro-
osed for determination of AsA (Lupu et al., 2002; Khoo and Chen,
002; Pournaghi-Azar et al., 2002; Zhang and Sun, 2001; Lu et al.,
002). Polymer modified electrodes are more attractive and pos-
ess several advantages for the detection of biomolecules (Kumar
nd Chen, 2008). Using, electrochemically generated polymer mod-
fied electrodes and their applications in determination of AsA were

eviewed in detail (Malinauskas et al., 2004). Chitosan incorporat-
ng cetyltrimethylammonium bromide modified GC electrode (Zou
t al., 2007), citrate capped gold nanoparticles on 1,6-hexanedithiol
odified Au electrode (Sivanesan et al., 2007), poly(eriochrome

lack T) modified GC electrode (Yao et al., 2007), the [Fe(CN)6]3−

http://www.sciencedirect.com/science/journal/09565663
mailto:sakumar80@gmail.com
mailto:smchen78@ms15.hinet.net
dx.doi.org/10.1016/j.bios.2008.05.007


m

cn

d Bioelectronics 24 (2008) 518–523 519

i
h
(
c
n

g
S
n
a
d
c
t
h
t
f
D
fi
d

2

2

w
U
w
r
c
d
G
w
s
l
d
m

2

m
t
p
t
w
e
a
r
m
S
i
m
p
(
p
M
p
A
2

2

w

F
f
S

t
f
m
fi
a
d
e
a
D
p
b
fi
t
t
e

3

3

G
m
a
g
w
t
p
t
t
s
g
c
t
t
o
a
K

www.sp

S.A. Kumar et al. / Biosensors an

on-confined on multilayer thin films composed of poly(allylamine
ydrochloride) and carboxymethyl cellulose modified Au electrode
Wang et al., 2007), ruthenium oxide hexacyanoferrate modified
arbon electrodes (Thiago et al., 2008) were proposed for determi-
ation of AsA.

Direct blue 71 (DB71) is triazo substance with a big �–� conju-
ated system with a high photostability (Supplementary Scheme
1). The azo form of the DB71 dye appears to be the predomi-
ant species in solution, since the steric effects tend to favor the
zo tautomeric form of DB71 (Isak et al., 2000). DB71 has a ten-
ency forming the non-aggregated state due to the four negatively
harged sulfonate groups on each monomer act against aggrega-
ion of the dye molecules (Rena et al., 2007a, 2007b). DB71 also
ave been used as a staining agent for proteins bound to blot-
ing membranes (Hong et al., 2000). To the best of our knowledge,
or the first time, we report the electrochemical polymerization of
B71 and its electrochemical properties. Using poly(DB71) modi-
ed GC electrode, amperometric determination of ascorbic acid is
emonstrated here.

. Experimental

.1. Reagents

All chemicals were of analytical reagent grade unless other-
ise specified. DB71 was purchased from Aldrich (Milwaukee, WI,
SA) and used as received. Dopamine hydrochloride and uric acid
ere purchased from Sigma–Aldrich (St. Louis, MO, USA). Sulfu-

ic acid and sodium hydroxide were purchased from Wako pure
hemicals (Osaka, Japan). Ascorbic acid, sodium acetate and sodium
ihydrogen phosphate were received from E-Merck (Darmstadt,
ermany) and were also used without further purification. Water
as obtained from a Millipore Alpha-Q Lotun ultrapure water

ystem. Solutions and buffers were prepared employing standard
aboratory procedures. Before each experiment the solutions were
eoxygenated by purging with pre-purified nitrogen gas. The Vita-
in C tablets were purchased from local drug store in Taipei.

.2. Apparatus

Electrochemical measurements were performed with CH Instru-
ents (TX, USA) Model-400 potentiostat with conventional

hree-electrode cell. A BAS GC or GC electrode coated with
oly(DB71) and platinum wire are used as the working elec-
rode and auxiliary electrode, respectively. All the cell potentials
ere measured with respect to an Ag/AgCl [KCl (sat)] refer-

nce electrode. Chronoamperometric studies were performed on
Bi-potentiostat Model CHI750A (TX, USA) having an analytical

otator model AFMSRK with MSRX speed control (PINE Instru-
ents, USA). Hitachi scientific instruments (London, UK) Model

-3000H scanning electron microscope was used for surface
mage measurements. The AFM images were recorded with a

ultimode scanning probe microscope system operated in tap-
ing mode using model CSPM4000 Instruments, Ben Yuan Ltd
Beijing, China). Electrochemical impedance measurements were
erformed using impedance measurement unit, IM6ex ZAHNER,
esssysteme (Kroanch, Germany). All the pH measurements were

erformed on Suntex Model SP-701 pH meter (Jiangsu, China).
ll experiments were carried out at an ambient temperature of
5 ± 2 ◦C.
.3. Electrode preparation

Prior to use, the working electrode was mechanically polished
ith alumina powder (Al2O3, 0.05 �m) up to a mirror finish. Then

g
(
l
t
t

.co
m

.ig. 1. Cyclic voltammograms (CVs) of the poly(DB71) film growth on GC electrode
rom the electrolyte 0.1 M H2SO4 solution containing 1 × 10−5 M DB71 monomers.
can rate = 0.1 V/s.

he electrode was cycled in 0.1 M sulfuric acid in a potential range
rom −0.5 to 1 V at a sweep rate of 100 mV s−1 until a stable voltam-

ogram obtained. The electrochemical deposition of poly(DB71)
lm was carried out by cyclic voltammetry (between −0.5 and 2.0 V
t 100 mV s−1) for 30 cycles. The electropolymerization was con-
ucted in a three-electrode cell with glassy carbon as the working
lectrode, Ag/AgCl as the reference electrode and platinum wire
s the counter electrode. The electrolyte consisted of 1 × 10−5 M
B71 monomer in aqueous solution of 0.1 M H2SO4. The resulting
olymer film was washed with doubly distilled deionized water
efore proceed electrochemical measurements. Finally, the modi-
ed poly(DB71)/GC electrode was electroactivated by scanning in
he potential range between −0.75 and 0.65 V in pH 7.0 buffer solu-
ions using cyclic voltammetry at a scan rate of 100 mV s−1 and then
lectrochemical properties of the poly(DB71)/GC were studied.

. Results and discussion

.1. Electrochemical polymerization of DB71

Fig. 1 shows the consecutive cyclic voltammograms (CVs) of
C electrode in 0.1 M H2SO4 solution containing 1 × 10−5 M DB71
onomers. On the first anodic scan an oxidation peak was observed

t +1.56 V which corresponds to the oxidation of primary amino
roup of monomers (Rehan, 2000). Upon scan reversal a cathodic
ave with a peak potential centered at −0.24 V was observed. On

he second and subsequent potential scans an additional anodic
eak was observed at +0.40 V with the potential cycle repeating,
he peaks start to appear and grow. This behavior is attributed to
he deposition and growth of an electroactive layer on the electrode
urface. At the same time, it was also observed that polymer film
rowth was faster for the first twenty cycles than other subsequent
ycles. From the 29th cycle on, the film hardly grew, which indicated
hat polymerization reached saturation (Rehan, 2000). After elec-
ropolymerization, a uniform adherent dark blue polymer observed
n the GC electrode surface. According to the literature reports of
zo dyes (Yao et al., 2007; Rehan, 2000; Eriksson and Nyholm, 1999;
umar et al., 2008), it was the intermolecular –NH2 functional

roup monomers were involved in the polymerization reaction
Supplementary Scheme S2). The oxidation of DB71 via NH2 moiety
eads to dimerization, ultimately to the formation of the polymer
hrough a progressively more facile oxidation of the dimer, trimer,
etramer, etc., and the consequent coupling and deprotonation.

zhk
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ig. 2. (A) CVs of Poly(DB71)/GC electrode in 0.1 M PBS (pH 7.0) at different scan ra
.18, 0.20 V/s, respectively. (B) Plot of Ipa and Ipc vs. scan rate.

.2. Electroactivity of poly(DB71) films

After polymer formation, the modified electrode was trans-
erred into a test buffer solution to investigate the electroactivity
sing cyclic voltammetry. The poly(DB71)-covered GC electrode
howed a pair of redox peaks in the various pH buffer solutions
1–13). The dependence of the redox processes on pH is shown
n Supplementary Fig. S1. It is clear that the magnitude and the
osition of the redox peak depend on pH. As pH increases, the mag-
itude of the peak slowly diminishes and the peak potential, Ep,
hifts to less anodic values. The increase in redox peak currents (ip)
ere observed with the decrease of pH indicates that the kinetics

f the oxidation and reduction processes depend on the concentra-
ion of H+ ions in solution. In other words, the transport of protons
s involved in the rate-determining step of the redox processes. As
an be seen in Supplementary Fig. S1, format potential E

′0 decreases
inearly with respect to the pH of the buffer solution, with a slope
f −0.058 V. This indicates that the electroactivity of poly(DB71)
nvolves a proton + electron elimination in the oxidation processes
nd a proton + electron addition in the reduction process. This sit-
ation is usually met in the examination of the electroactivity of
romatic amine-based conducting polymers such as polyanilines
Inzelt and Horanyi, 1990; Barbero et al., 1991; Kumar and Chen,
007). This behavior is attributed to the transformation of the pro-
onated amino linkages into protonated imino linkages on oxidizing
he polymer and vice versa on reducing the polymer. A formal
edox potential (E

′0) for the redox processes of poly(DB71) in acidic
olution was estimated as (E

′0 = Epa + Epc/2) 0.32 V vs. Ag/AgCl, this
alue is very close to E

′0 of poly(4-amino-1-1′-azobenzene-3,4′-
isulfonic acid) (Kumar et al., 2008) and 4(5-chloro-2-pyridylazo)
,3-diaminobenzene (Abd El-Rahman and Rehan, 1993) in the same
olution were 0.31 and 0.30 V, respectively. Fig. 2 shows the effect of

can rate on the redox peaks of poly(DB71) films in 0.1 M phosphate
uffer solution (PBS). It is clear that the peak current increases as
he scan rate, �, increases, while the peak potential is practically
nsensitive to the change in � and the peak separation (�Ep) is
early 0.06 V. Within the tested � range (10–200 mV/s), ip varies

w
m
a
w
T

.co
e scan rates from inner to outer are 0.01, 0.02, 0.04, 0.06, 0.08, 0.10, 0.12, 0.14, 0.16,

inearly with � as can be seen in Fig. 2. This indicates that the
lectroactivity of poly (DB71) film in 0.1 M PBS is similar to that of
urface-attached electroactive sites (Murray, 1984; Laviron, 1982).
imilar behavior was reported for many electroactive polymer films
Yao et al., 2007; Rehan, 2000; Kumar et al., 2008; Kumar and Chen,
007). It should be mentioned that the electroactivity of poly(DB71)
lms in neutral solutions is quite stable, in the potential range −0.7
o 0.6 V, against repetitive cycling the films do not suffered from
egradation.

Fig. 3a shows the SEM images of poly(DB71) coated electrode
hich indicated that a thin film layer was covered the surface and

he thickness of the film was found to be 38.65 nm using AFM mea-
urements (see Supplementary Fig. S2). Fig. 3b illustrates the results
f electrochemical impedance spectroscopy on bare GC electrode
curve a) and poly(DB71)/GC electrode (curve b) in the presence
f equivalent 5 mM [Fe(CN)6]3−/4− + 0.1 M KCl. It can be seen at
he bare GC electrode, a semicircle of about 80 � diameter with
n almost straight tail line present. However, the diameter of the
igh frequency semicircle was obviously reduced to 60 � by the
urface modification of the poly(DB71) film (curve b), suggesting
hat a significant acceleration of the [Fe(CN)6]3−/4− redox reac-
ion occurred due to the presence of polymer film. The decreasing
f charge transfer resistance value for poly(DB71)/GC electrode is
ecause that polymer film can act as a electron transfer medium
nd enhanced electron transfer and also indicated that poly(DB71)
ad been attached to the GC electrode surface.

.3. Electrocatalytic oxidation of ascorbic acid

Fig. 4A shows the cyclic voltammograms of 0.5 mM AsA in pH 7.0
hosphate buffer solution at a bare GC electrode and a poly(DB71)
odified GC electrode. At a bare GC, an irreversible oxidation peak

as observed at 0.35 V. Under identical conditions, the poly(DB71)
odified GC electrode gave significantly increased peak currents

nd a fast electron transfer process to AsA. A well-defined oxidation
ave of AsA was observed, with the anodic peak potential at 0.0 V.

he remarkable enhancement in the peak currents and the lowering
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ig. 3. (a) SEM image of poly(DB71) film modified electrode and (b) EIS
btained for bare GC (curve a) and poly(DB71)/GC (curve b) electrodes in 5 mM
Fe(CN)6]3−/4− + 0.1 M KCl solutions.

f overpotential provided clear evidence of the catalytic effect of
oly(DB71) film toward AsA.

.4. Effect of scan rate and pH

The effect of scan rate on the anodic peak current of AsA
as studied. As the scan rate increased, the oxidation peak cur-

ent (Ipa) increased. The Ipa was proportional to the square root
−1
wwwf scan rate over the range of 10–200 mV s which suggested a
iffusion-controlled irreversible oxidation process of AsA at the
oly(DB71)-coated electrode. This behavior is observed for AsA oxi-
ation on some polymer modified electrodes (Chen et al., 2005; Roy
t al., 2004).

w
f

t

ig. 4. (A) CVs of poly(DB71)/GC modified electrodes in pH7.0 PBS: AsA= (a) 0.0 mM, (b) 0
ecorded using poly(DB71)/GC electrode in various pH solutions containing 100 �M AsA,
.co
m

.cn
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The effect of pH on the anodic peak current was investigated
y cyclic voltammetry in the solution containing 100 �M AsA. The
alues of catalytic current, which were dependent on the pH value
f the buffer solution, show that the oxidation of the AsA includes
ome proton transfer processes (Fig. 4B). According to the Nernst
quation, the slope of −50.0 mV pH−1 reveals that the proportion of
he electron and proton involved in the reactions is 1: 1. As AsA oxi-
ation is a two-electron process, the number of protons involved

s also predicted to be two. Therefore, a mechanism for the AsA
xidation can be proposed in Scheme 1. Fig. 4B shows the effect of
olution pH on the anodic peak current of AsA. In the range of 1–13,
he anodic peak current of AsA is influenced by the solution pH and
he catalytic current decreases significantly in higher pH value. So
e have selected the physiological pH 7.0 and the optimum oper-

ting potential 0.1 V for further investigation of AsA oxidation at
oly(DB71) modified electrode.

.5. Amperometric determination of AsA

The determination of AsA concentration using poly(DB71) mod-
fied electrode was performed with amperometry. The oxidation
eak currents of AsA were measured in 0.1 M PBS (pH 7.0) at 0.1 V
nd plotted against the bulk concentration of AsA after background
ubtraction (Fig. 5a and b). The dependence of peak currents on
he concentration of AsA is a linear relationship in the range of
× 10−6–2 × 10−3 M. The linear regression equation is expressed
s ip (�A) = −0.06× −1.0, r2 = 0.996. The detection limit (S/N = 3) is
× 10−6 M. The relative standard deviation of 10 successive scans

s 2.4% for 1 × 10−4 M AsA, indicating that the poly(DB71) modified
lectrode had an excellent reproducibility. Poly(DB71) modified
lectrodes responds with the each addition of AsA concentra-
ion, at higher concentrations (up to 0.01 M) poly(DB71) modified
lectrode showed saturation plateau (Fig. 5b). According to the liter-
ture reports (Brazdžiuviene et al., 2007), a hyperbolic dependence
f oxidation current on ascorbate concentration can be explained
y the interaction between poly(DB71) film and AsA. The forma-
ion of a complex of ascorbate (Asc) with the oxidized active site of
oly(DB71)(ASox) is expected followed by spontaneous fast elec-
ron transfer from Asc to ASox and dissociation of the resulting
omplex (Bartlett and Wallace, 2001).

sc + ASox ↔ Asc × ASox (1)

sc × AS → DAsc × AS → DAsc + AS (2)
here DAsc and ASred represent dehydroascorbate and a reduced
orm of poly(DB71) active site, respectively.

Using the proposed method described above, the Vitamin C
ablets were analyzed. The recovery was studied for the corre-

.5 mM and (c) bare GC electrode with 0.5 mM AsA; scan rate 10 mV/s. (B) CVs were
pH (a) 13.0, (b) 10.0, (c) 7.0, (d) 4.0 and (e) 1.0.
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Scheme 1. Electrochemical oxidation reaction of AsA at poly(DB71) film.

F .1 M P
( the co
m

s
A
a
c

3

w
p
p
i
e
f
t
r
U
o
a
1
o
d
o

i
i
h
l

N
a
o
I
u
p
v
i
p

b
w
i
o
e
2
m
s
a
s
S
t
e

T
D

S

1
2
3

ww.sp
ig. 5. Typical amperometric curve obtained with a poly(DB71)/GC electrode in 0
a) Successive additions of AsA in the range from 1 × 10−6 to 2 × 10−3 M and (b)

easurements.

ponding tablets added with certain value of standard solution of
sA. The results are shown in Table 1A. The recovery and RSD were
cceptable, showing that the proposed methods could be used effi-
iently for the determination of AsA in tablets.

.6. Interferences on analytical response

In view of the fact that normally it is difficult to obtain the
ell-separated voltammetric waves for dopamine and AsA in the
resence of each other, the ability of the modified electrode to
romote the voltammetric resolution of dopamine and AsA was

nvestigated. To ascertain the dopamine and uric acid interfer-
nce at this modified electrode under identical condition used
or determination of AsA, we have performed amperometry, in
his experiment the potential was kept at 0.1 V, the amperomet-
ic response for the successive additions of 15 mM DA and 15 mM
A at poly(DB71)/GC modified electrode was recorded, it was
bserved that these interferences not shown considerable response
t poly(DB71)/GC modified electrode. However, further addition of
mM AsA into the same buffer solution results oxidation current
f AsA (Supplementary Fig. S3). This result clearly indicated that
opamine and uric acid did not interfere in the steady state current
f AsA at 0.1 V.
 wThe linear range, pH, oxidation potential and detection lim-
ts of proposed method was compared with the earlier reports
n Table 1B. From the data shown in Table 1B, proposed method
as lower detection limit, lower oxidation potential and wide

inear range than earlier reports (Roy et al., 2004; Kumar and

s
i
T
m
b

able 1A
etermination of AsA in vitamin C tablets

ample Labeled amount (mg) Found (mg) (n = 5) R.S

600 594.2 1.5
600 595.8 2.3
600 602.9 2.1
.co
BS (pH 7.0) at an applied potential of 0.1 V vs. Ag/AgCl, stirring rate ∼1000 rpm.
rresponding standard addition plots. Each point refers to the mean of triplicate

arayanan, 2006; Sivanesan et al., 2007) and proposed method
lso has wide linear range and wide dynamic range of detection
f AsA than previous reports (Liu et al., 2008; Thiago et al., 2008).
n addition, the important biochemical’s such as dopamine and
ric acid are not interfered in the steady state current of AsA at
oly(DB71) modified electrode. Thus, the proposed method pro-
ides a possibility for selective detection of AsA in the presence of
nterferences such as dopamine and uric acid in real-world sam-
les.

In order to study the reproducibility of the sensor and relia-
ility of fabrication procedure, five GC electrodes were modified
ith poly(DB71) film independently. CVs of sensors were recorded

n buffer solution. The relative standard deviation (R.S.D.) value
f measured anodic peak currents was 1.8%. Furthermore, the five
lectrodes showed acceptable reproducibility with R.S.D. of about
.4% for the current determination of 50 �M AsA. Using, poly(DB71)
odified GC electrode, the R.S.D. was determined by twelve succes-

ive detection of a 50 �M AsA which was 3.2%. Good reproducibility
nd stability of the sensor can be attributed to the irreversible depo-
ition and the strong adherent of poly(DB71) onto GC electrode.
ince the protocol for the fabrication of modified electrode is easy,
he long-term stability of the electrode is not so important. How-
ver, we checked the stability of the electrode upon repeated use. A

eries of 50 repetitive measurements of sample solutions contain-
ng 50 �M AsA was used to evaluate the stability of the electrode.
he coefficient of variation was found to be 2.5%, showing that the
odified electrode is stable and is not subject to surface fouling

y the oxidation products. As the electrode fabrication is very easy

.D. (%) Added (�M) Found (�M) Recovery (%)

8 10 10.58 105.8
9 10 9.71 97.08
6 10 9.85 98.52
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Table 1B
Comparison of the analytical data’s obtained by some modified electrodes proposed for the determination of ascorbic acid

Electrode material Modifier pH Epa (V) Linear range Detection limit (�M) References

GC electrode Poly N,N-dimethylaniline 7.0 0.37 25 �M–1.65 mM – Roy et al. (2004)
GC electrode Polycalconcarboxylic acid 6.0 0.093 1.0–500.0 �M 0.5 Liu et al. (2008)
GC electrode Ruthenium oxide

hexacyanoferrate modified
electrode

6.9 0.0 100–1000 �M 2.2 Thiago et al. (2008)

Au electrode 1,6-Hexanedithiol modified 7.0 0.27 1–110 �M 1 Sivanesan et al. (2007)
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gold electrode

raphite rod Cobalt hexacyano ferrate – 0.38
C electrode Poly(direct blue 71)

modified electrode
7.0 0.1

nd low cost, the present modified electrode seems to be of great
tility for making voltammetric sensor for the detection of ascorbic
cid.

. Conclusions

This study has indicated that poly(DB71) film modified GC
lectrode exhibits higher electrocatalytic activity towards AsA
xidation. The obtained results revealed that determination of
sA can be easily performed using the poly(DB71) films and

he modified electrode had dramatically enhanced electrocatalytic
ctivity towards AsA with good electrode stability in the solu-
ion. The applicability of the method to the determination of
sA in a commercial vitamin C tablets were demonstrated. This
ew poly(DB71) film modified electrode can provide a good elec-
rochemical sensing platform for AsA and thus it is expected
o have widely potential applications in real sample analysis.
opamine and uric acid are not interferences in the study state cur-

ent measurement of AsA at this modified electrode. Poly(DB71)
odified electrode also had good stability and easily can be pre-

ared.
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