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Abstract: The development of analytical methods for
antibiotic detection has become crucial for public health. In
this research, a novel and simple electrochemical sensor for
sensitive detection of cefadroxil ( CFL ) antibiotic was
developed. The glassy carbon electrode (GCE) was coated
with cheap conductive carbon black VXC-72R that was
decorated with tetrabutylammonium tetrafluoroborate
( TBABF, ), to construct the -electrochemical sensor
TBABF,/VXC-72R/GCE. It was found that CFL
exhibited a reduction peak at approximately 0.22 V on
TBABF,/VXC-72R/GCE. TBABF,/VXC-72R/GCE showed
a linear response to CFL in a concentration range of
0.3-10.0 pmol/L, with a detection limit of 0.2 pmol/L
(a signal-to-noise ratio of 3). TBABF,/VXC-72R/GCE
showed good reproducibility, high storage stability and
anti-interference performance. Analytical applications for
CFL detection in real lake water, pharmaceutical tablet and
fetal bovine serum samples were achieved.
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0 Introduction

The wide use of antibiotics has opened a window to
defeat infectious diseases, but subsequent environmental
pollution and bacterial resistance problems have become
more and more serious''?'. Cefadroxil (CFL), a broad-
spectrum (-lactam-like antibiotic, has been mostly used
for the clinical treatment of bacterial infections'® . In this
regard, it is highly essential to develop sensitive, rapid
and simple detection methods for CFL antibiotic.

Many analytical methods, such as
spectrophotometry' " | chromatography®’ and capillary
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electrophoresis ®’ have been reported to detect CFL.

However, these traditional methods often require
expensive  instruments and  complicated sample
pretreatment. Electrochemical sensors have been widely
studied and applied in environmental protection,
biomedicine and food safety due to their advantages of
simplicity, low cost, high sensitivity and rapidity ™.
Several electrochemical sensors have been reported for
CFL detection based on various electrodes ”'"’. These
sensors have shown potential applications for CFL
detection in real pharmaceutical tablet and serum samples.

As one of the typical carbon nanomaterials,
conductive carbon black has been widely used as a
versatile electrode material in the fabrication of
electrochemical sensors, due to its characteristics of low
price, excellent conductivity and large specific surface
area’ "™ . To decrease the aggregation tendency of
carbon black and enhance the stability on the electrode
surface, chitosan is usually used to efficiently disperse
and immobilize carbon black without noticeable effect on
electron transfer''’. In addition, electrolytes such as
ionic liquids have been reported to be promising additives
that could substantially improve the sensitivity of
electrochemical sensors'""'"".

In this research, three -electrolytes, 1-butyl-3-
methylimidazole  tetrafluoroborate ( BMIMBF, ),
tetrabutylammonium tetrafluoroborate ( TBABF, ) and
tetrabutylammonium bromide ( TBABr), were employed
to decorate the conductive carbon black VXC-72R, and

further immobilized by chitosan on the glassy carbon

electrode ( GCE ) surface to fabricate novel
electrochemical sensors for CFL. Interestingly,
TBABF,/VXC-72R/GCE  showed the highest

sensitivity, reflecting that the optimized interfacial
affinity of electrolytes might play a substantial role in
sensing performance. TBABF,/VXC-72R/GCE was
also successfully used to determine CFL in lake
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water, pharmaceutical tablet and fetal bovine serum
samples.

1 Materials and Methods

1.1 Reagents and materials

VXC-72R was supplied by Cabot Corporation,
USA. TBABF,, TBABr, potassium ferricyanide
(K,[Fe(CN),]), chitosan and absolute ethanol were
purchased from Sinopharm Chemical Reagent Corporation,
China. BMIMBF, was purchased from Accela ChemBio
Co., Ltd., China. Glacial acetic acid, nitric acid and
potassium chloride were purchased from Shanghai Macklin
Biochemical Co., Ltd., China, Aladdin Reagent Co., Ltd.,
China and Shanghai Titan Scientific Co., Ltd., China,
respectively. CFL was purchased from Rhawn Chemical
Reagent Corporation, China. All chemicals are of
analytical grade unless otherwise specified.
1.2 Instruments

All electrochemical data were recorded on the
electrochemical workstation ( CHI-760E, Chenhua,
Shanghai, China) , and three electrode systems consisting
of GCE (a diameter of 3 mm ), saturated calomel
electrode ( SCE) and platinum wire electrode were
employed. The hydrophilicity of electrode materials was
characterized by a contact angle analyzer ( KRUSS DSA
255, Germany ). The scanning electron microscopy
(SEM) images were obtained with a scanning electron
microscope ( Hitachi Regulus 8230, Japan) and were
used to characterize the surface morphology of the
materials. Fourier transform infrared ( FTIR ) spectra
were obtained with an FTIR spectrometer ( NEXUS-670,
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Thermo Nicolet, USA ). The dispersion of catalyst
materials and pH measurement of phosphorate buffer
solution (PBS) were performed on an ultrasonic cleaner
( KQ3200, Kunshan Ultrasonic Instruments, Jiangsu,
China) and a pH meter ( FE28-Standard, METTLER
TOLEDO Shanghai, China) , respectively.

1.3 Construction of electrochemical sensors

Firstly, VXC-72R and TBABF, were added to a
chitosan solution ( CS) ( mass fraction of 0.1% and
prepared in acetic acid solution) at VXC-72R : TBABF,
mass ratios of 1:1, 1:2, 1:3 and 1:4, with the final
mass concentration of VXC-72R fixed at 2 mg/mL. In
order to make them evenly dispersed, the mixed materials
were sonicated for 30 min to obtain TBABF,/VXC-72R
dispersion. Other electrode materials such as BMIMBF,/
VXC-72R, TBABr/VXC-72R and VXC-72R were
prepared according to similar procedures.

Then the surface of the bare GCE was pre-treated as
described in Refs. [18-19]. In brief, it was polished to
a mirror surface with 0.05 pwm alumina powder and
thoroughly rinsed with deionized water. The electrodes
were then sequentially sonicated in nitric acid solution
(nitric acid and deionized water mixed at a volume ratio
of 1:1), absolute ethanol and deionized water.
TBABF,/VXC-72R/GCE was fabricated by dropping
9 L of the above TBABF,/VXC-72R dispersion on the
cleaned GCE and drying at 50 C. BMIMBF,/VXC-
72R/GCE, TBAB1/VXC-72R/GCE and VXC-72R/GCE
were fabricated following the same procedure. The
fabrication of TBABF,/VXC-72R/GCE and application
for CFL detection are shown in Scheme 1.

\

Sensing ‘/‘ CFL

-/

Scheme 1 Fabrication of TBABF,/VXC-72R/GCE and application for CFL detection

1.4 Electrochemical test of CFL

The electrochemical reduction of CFL was studied by
differential pulsed voltammetry ( DPV) on GCE, VXC-
72R/GCE, TBABF,/VXC-72R/GCE, TBABr/VXC-
72R/GCE and BMIMBF,/VXC-72R/GCE in PBS
solution (0.1 mol/L, pH = 4 ), respectively. The
conductivity of different electrodes was assessed by
electrochemical impedance spectroscopy ( EIS ) in

0.1 mol/L.  KCI solution containing 5 mmol/L
K,[Fe(CN),] with a scanning voltage of 0.22 V and a
frequency range of 0.01 — 100 000 Hz. The redox
behaviors of CFL on TBABF,/VXC-72R/GCE were
characterized by cyclic voltammetry (CV).
1.5 Real sample processing

The CFL tablets were purchased from local
pharmacies. Five commercial CFL tablets ( CSPC Ouyi,
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Hebei, China) were ground into powder, and 46.3 mg
was taken and dissolved in deionized water (20 mL)
under ultrasonication for 30 min. The supernatant was
filtered, and the precipitate was washed three times with
deionized water. The obtained solution was collected and
diluted in a 100 mL volumetric flask as a stock solution.
The sample stock solution was stored at 4 C in a
refrigerator and further diluted 1 000-fold for testing.
The lake water sample was obtained from Jingyue
Lake ( Songjiang Campus, Donghua University,
Shanghai, China). It was filtered three times to remove
insoluble impurities. The sample stock solution was
stored at 4 C. It was diluted 20-fold with 0.1 mol/L
PBS for testing. The fetal bovine serum sample was
purchased from Corning Life Sciences ( Shanghai,

China) and directly diluted 25-fold with 0.1 mol/L PBS
for testing.

2 Results and Discussion

2.1 Electrode material characterization

SEM images of VXC-72R, TBABF,/VXC-72R,
TBABr/VXC-72R and BMIMBF,/VXC-72R are shown
in Fig. 1. It can be seen that VXC-72R particles disperse
well on the electrode surface due to the presence of
chitosan ( Fig. 1 (a)). Interestingly, more continuous
and denser film morphologies are observed with the
electrolytes TBABF,, TBABr and BMIMBF, decoration
of VXC-72R (Figs. 1(b)-1(d)).

Fig.1 SEM images: (a) VXC-72R; (b) TBABF,/VXC-72R; (c) TBABr/VXC-72R; (d)BMIMBF,/VXC-72R

FTIR spectra of VXC-72R, TBABF,/VXC-72R,
TBABr/VXC-72R  and BMIMBF,/VXC-72R are
shown in Fig. 2. Compared to bare VXC-72R, all
decorated materials show characteristic peaks of
electrolytes, respectively. TBABF,/VXC-72R
exhibits the typical absorption peaks at 1 049 and
1152 cm™, corresponding to the stretching vibrations
of B—F and C—N, respectively *”’. The absorption
peaks at 2 877 and 2960 cm™' could be assigned to
the C—H stretching vibrations of methyl and
methylene, while the bands at 1284, 1 381 and

1486 cm™  correspond to ammonium ion  of
tetrabutylammonium ( TBA ) groups '*’. Similarly,
TBABr/VXC-72R also shows characteristic peaks from
TBA groups. In addition, BMIMBF,/VXC-72R shows
the characteristic peaks; C=N (1567 cm™'), C—N
stretching vibration (1165 cm™), and C—H stretching
vibration of 1-butyl-3-methylimidazolium cation (3 111
and 3167 cm™)'™'.  The occurrence of these
characteristic peaks proves that TBABF,, TBABr, and
BMIMBEF, have been successfully decorated on VXC-72R,
respectively.
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Fig.2 FTIR spectra of VXC-72R, TBABF,/VXC-72R, TBABr/VXC-

72R and BMIMBF,/VXC-72R
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Water contact angles on different electrode surfaces
were measured to evaluate the hydrophilicity of the
electrode materials. The results are shown in Fig. 3. It
can be seen that the average contact angle on the bare
GCE is 84. 5° and decreases on the decorated electrodes
by following the order of VXC-72R/GCE ( 79.2°),
TBABF,/VXC-72R/GCE (68.2°), TBABr/VXC-72R/
GCE ( 65.3°) and BMIMBF,/VXC-72R/GCE
(64.6°). The hydrophilicity of the GCE surface is
substantially enhanced with the introduction of
electrolytes. Notably, the surface of TBABF,/VXC-
72R/GCE shows the largest contact angle among
electrolyte-decorated electrodes, implying a more
hydrophobic nature of TBABF, than those of TBABr and
BMIMBEF,. This may be rationalized by considering the
fact that TBA® and BF,” are more hydrophobic than

BMIM" and Br .

78.8° ‘.i 79.5°
(b)

Fig.3 Water contact angles on different electrode surfaces: (a) GCE; (b) VXC-72R/GCE; (c¢) TBABF,/VXC-72R/GCE;
(d) TBABr/VXC-72R/GCE; (e) BMIMBEF,/VXC-72R/GCE

2.2 Electrochemical characterization of different
electrodes

The EIS plots and CV curves of GCE, VXC-72R/

GCE, TBABF,/VXC-72R/GCE, TBABr/VXC-72R/

GCE and BMIMBF,/VXC-72R/GCE are shown in

Fig. 4. As shown in Fig. 4(a) , the EIS plots are obtained

in 0.1 mol/L KCIl solution containing 5.0 mmol/L

K,[Fe(CN),]. From the enlarged plots between
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0-1 000 Q (inset in Fig.4(a)), the bare GCE shows
the largest diameter of the semicircle in the high-
frequency region, indicating the greater charge transfer
resistance R . However, R is greatly reduced when GCE
is decorated with VXC-72R, TBABF,/VXC-72R,
BMIMBF,/VXC-72R or TBABr/VXC-72R, indicating
the excellent electronic conductivity of these electrode
materials.
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Z'—real part of impedance; Z'—imaginary part of impedance; E—potential; /—current.
Fig. 4 Electrochemical characterization of different electrodes: (a) EIS plots; (b) CV curves
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Figure 4 ( b) shows the CV curves of the
K,[Fe(CN) ] probe in 0. 1 mol/L PBS solution ( pH=
7) on different electrodes. Compared to the bare GCE,
the redox current on VXC-72R/GCE is significantly
enhanced, revealing the high conductivity of carbon
black. Notably, the current is further enhanced with the
addition of TBABF,, TBABr and BMIMBF,,
respectively, which may result from the improved
dispersion of VXC-72R as observed in Fig. 1, as well as
the  high  conductivity = of  electrolytes. The
electrochemically active surface areas ( ECSAs ) are
estimated according to the Randles-Sevcik equation, and
the values are 0. 07, 0.41, 0.73, 0. 62 and 0. 57 cm” for
GCE, VXC-72R/GCE, TBABF,/VXC-72R/GCE,
TBABr/VXC-72R/GCE and BMIMBF,/VXC-72R/
GCE, respectively.

2.3 Electrochemical behavior of CFL

Figure 5 shows the CV curve of CFL (50.0 pwmol/L)
on TBABF,/VXC-72R/GCE in 0.1 mol/L PBS (pH=
4). Tt displays one anodic peak la and two cathodic
peaks 2¢’ and 2c at the first scan, respectively. At the
second scan, two new anodic peaks 2a and 2a’ appear,
where a well-defined reversible redox pair 2c/2a is
produced with potential difference AE=40 mV and [,/1,. =
0.87. I, and I, are the oxidation peak current and the
reduction peak current, respectively. Peak la is assigned
to the oxidation of the phenol moiety in CFL, forming a
phenoxyl radical. This radical subsequently undergoes
chemical hydrolysis to generate a catechol moiety, which
then participates in a reversible redox reaction,
corresponding to peaks 2a/2¢'**. In addition, peaks
2a" and 2c¢’ could be attributed to resorcinol and dimeric
species produced from the chemical steps of
radicals' ", In this work, the reversible peaks 2a/2c
were then selected for the quantitative detection of CFL.

60 F

Ist
-===2nd

I/nA

0 0.2 04 0.6 08 1.0
E vs. SCE/V

Fig.5 CV curve of CFL in 0.1 mol/L PBS (pH=4)

Then in the presence of 50.0 wmol/L CFL in
0.1 mol/L PBS (pH = 4), DPV measurements were
performed on GCE, VXC-72R/GCE, TBABF,/VXC-
72R/GCE, TBABr/VXC-72R/GCE and BMIMBF,/
VXC-72R/GCE, respectively ( Fig. 6). As shown in

Fig. 6 (a), the current around 0.22 V significantly
increases after decoration with VXC-72R. As can be seen
in Fig.6 (b), the peak current I, increases to
approximately 1.9, 1.5 and 1. 4 times upon introduction
of TBABF,, TBABr and BMIMBF,, respectively. This
reveals that the decoration of VXC-72R with electrolytes
substantially  enhances the  sensitivity of  the
electrochemical sensor. The greatest enhancement of
TBABF,/VXC-72R/GCE could be attributed to its larger
electrochemically active area (Fig.4(b)), as well as
optimized interfacial affinity toward CFL sensing.

— GCE
— VXC-72R/GCE

— TBABF /VXC-72R/GCE
— TBABr/VXC-72R/GCE
—— BMIMBF /VXC-72R/GCE

0 02 0.4 0.6 038 1.0
Evs. SCE/V
(@)

Electrode
(b)
Fig. 6 DPV measurements of CFL on different electrodes:

(a) current vs. potential; (b) peak current at the
potential of 0.22 V

2.3.1 Optimization of detection condition

In order to obtain high sensitivity, the experimental
conditions for CFL ( 50.0 pmol/L ) detection were
optimized by the DPV method. Figure 7(a) shows the
effect of different mass ratios of TBABF, to VXC-72R
(mTBABF4S Myyez ) ON the detection of CFL. When the

mass ratio ranges from 1:1 to 2:1, the peak current
increases; further increasing the mass ratio, the peak
current remains almost constant (Fig. 7(b) ). Thus, the
mass ratio of TBABF, to VXC-72R is selected to be
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2:1. DPV measurements of CFL on TBABF,/VXC-
72R/GCE at different pH values are shown in Fig. 7(c).
It can be seen that as the pH value increases, the peak
potential continues to shift negatively, indicating that the
protons participate in the electrochemical reaction
process. At the same time, the peak current reaches the
maximum value at pH=4 (Fig. 7(d)) and thus 4 is
selected as the optimal pH value for the following
experiments. Figure 7(e) shows the effects of different
accumulation times on the detection of CFL by TBABF,/
VXC-72R/GCE. The peak -current remains almost
constant when the accumulation time increases from 0 to

MTBABF, myxea=l1

——
Mypapr, Myxcam=2 1

<
=
-60
Mrgapr, Myxcr=3:1
-80 F—— T~
N\ Mypapr, Myxcrr—4 |
~100 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
I vs. SCE/V
(a)
0
-20 - pH=3.0

r ~_ N\
-80 pH=6.0
-100 pH=7.0 A
-120 pH=8.0 |
1

1
-0.2 0 02 04 0.6 0.8 1.0
Evs. SCE/V

0 02 04 0.6 0.8 1.0
Evs. SCE/V
(e)

2 min, and decreases significantly after 2 min (Fig. 7(f)).
Therefore, 1 min is selected as the optimal accumulation
time. The DPV curves of different volumes of TBABF,/
VXC-72R (2 mg/mL ) decorated GCE for the
determination of CFL are exhibited in Fig. 7(g). As the
volume of TBABF,/VXC-72R increases, the peak
current increases and reaches a maximum at a volume of
9 uL (Fig.7(h)). As the volume of TBABF,/VXC-72R
continues to increase, the peak current decreases, which
may be due to excess TBABF,/VXC-72R hindering
electron transfer. Therefore, the optimal TBABF,/VXC-
72R volume for the detection of CFL is 9 pL.

/‘\.

10 L L L L
1:1 2:1 3:1 4:1
,JITBABF4',71\X(T-72R

(b)

Time/min

®
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Fig. 7 DPV measurements of CFL on TBABF,/VXC-72R/GCE and corresponding peak currents under different conditions: (a)—(b)
mass ratio of TBABF, to VXC-72R; (¢)—-(d) pH value; (e)—(f) accumulation time; (g)-(h) volume of TBABF,/VXC-72R

2.3.2 Effect of scanning rate

The CV curves of CFL (50.0 pmol/L ) on
TBABF,/VXC-72R/GCE at various scanning rates (20—
200 mV/s) are shown in Fig.8(a). The intensity of the
redox peak current increases with the increasing scanning
rate, accompanied by the positive and negative shifts of
the oxidation and reduction peak potentials, respectively.
Moreover, the peak currents of CFL have good linear
relationships with the scanning rates ( Fig. 8(b) ), and

100 -

20 mV/s

— C - \~\\¥/,//
190 ad 200 mV/s
_1 50 1 L 1 L 1
-0.2 0 0.2 04 06 08 1.0
E vs. SCE/V
(a)

the linear equations are I, =0.536 4v+3.1348 (R, =
0.9990) and I, =-0.5364v-4.4887 (R., =0.990),
where v is the scanning rate, and R and R’ are their
respective coefficients of determination. This indicates that
the secondary electrochemical reaction of the catechol
moiety in CFL derivatives on TBABF,/VXC-72R/GCE is

an adsorption-controlled process ™" .

I /uA
(=]
T

-100

1 1

0 40 80 120 160 200
v/(mV/s)
(b)

Fig. 8 CV measurements of CFL on TBABF,/VXC-72R/GCE at various scanning rates: (a) CV curves;

(b) relationship between peak current and scanning rate

2.4 Linear range and detection limit

Under optimal experimental conditions, CFL is
electrochemically titrated by using the DPV, and the peak
current increases with the increasing CFL concentration
(Fig. 9). In a range of 0.3-10.0 wmol/L, the peak
current [ and CFL concentration C show a proportional
linear relationship ( Fig. 9(b) ). The linear equation is

/[

/

0.3 umol/L

10.0 pmol/L

-25 . . .
0 0.2 0.4 0.6 0.8 1.0
Evs. SCE/V

(a)

1,=-1.1399C+0.2505 (R;=0.9986) , where R; is the
coefficient of determination. The detection limit is
estimated to be 0.2 wmol/L. It is worth noting that the
sensing performance of the present TBABF,/VXC-72R/
GCE is comparable or even better than that of
electrochemical Sensors for CFL previously

910, 23, 26]

reported" .

oL
-2 L
-4 |

ok
8]
&~
(=}
oo
S

C/(umol/L)
(b)

Fig. 9 DPV measurements of CFL at various concentrations on TBABF,/VXC-72R/GCE: (a) current vs. potential;

(b) relationship between peak current and CFL concentration
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2.5 Reproducibility, stability and anti-interference
ability

Five TBABF,/VXC-72R/GCEs were prepared and
used to detect 50.0 pmol/L CFL. As shown in
Fig. 10(a), five electrodes exhibit basically the same
electrochemical response signal with a relative standard
deviation of 3.3%, indicating that TBABF,/VXC-72R/
GCE holds good reproducibility.

In order to evaluate the stability of TBABF,/VXC-

0 0.2 0.4 0.6 0.8 1.0

E vs. SCE/V
(a)

72R/GCE, it was continuously used to determine
50.0 pmol/L.  CFL for one week. After each
measurement, the electrode was soaked in absolute
ethanol for 1 min, thoroughly rinsed with deionized
water, dried and stored in a refrigerator at 4 C. As
shown in Fig. 10(b), the peak current remains a little
change during measurement with a relative standard
deviation of 2.6%. This demonstrates that TBABF,/
VXC-72R/GCE has excellent stability.

Time/d
(b)

Fig. 10 Reproducibility and stability: (a) DPV curves of CFL on five TBABF,/VXC-72R/GCEs; (b) peak currents of CFL on the

same TBABF,/VXC-72R/GCE at different storage time

Anti-interference ability of TBABF,/VXC-72R/GCE
was investigated by measuring DPV of CFL (50. 0 pmol/L)
in absence and presence of 500 wmol/L NaCl, KCI,
CaCl,, glucose ( Glc), sucrose and tryptophan ( Trp),
100 pmol/L dopamine (DA), uric acid (UA), ascorbic
acid (AA) and acetaminophen ( APAP), and 20 mg/mL
soluble starch (St), respectively. I, and I, represent the
peak current values in the absence and presence of the
aforementioned interfering  substances, respectively
(Fig. 11). There is no significant change of the peak
current in the presence of the above potential interfering
substances, indicating that the present electrochemical
sensor owns excellent anti-interference ability.

1.2

1.0 7 ] ] ]

08p

1/,

0.6 f

0.4n
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0
FLEL M LR TFF TP
PR T %oé =

Interfering substance

Fig. 11  1,/1, of CFL on TBABF,/VXC-72R/GCE in the

presence of various potential interfering substances

2.6 Real sample analysis

The CFL levels in real lake water, pharmaceutical
tablet and fetal bovine serum samples were determined
with TBABF,/VXC-72R/GCE, respectively. At the
same time, the standard addition method was used to test
the recovery rate. The determination results are listed in
Table 1. It can be seen that the recovery rates range from
93.0% to 103.8% with a relative standard deviation
(RSD) of 1. 1%—4. 2%. Notably, the content of CFL is
calculated to be 239. 9 mg per tablet, which is very close
to the value of 250.0 mg per tablet as claimed by the
manufacturer. These indicate that the developed
electrochemical sensor has promising application potential
for the practical detection of antibiotics in pharmaceutical
and environmental samples.

Table 1 Determination of CFL in real samples

Concentration of CFL

R
Sample /( pmol/L) RSD/% oove
rate/ %
Added Found
1.00 1.02¢0.10 4.2 102.0
Lake water  2.00 2.07+0.04 1.8 103.5
3.00 3.06¢0.06 2.1 102.0
1.00 1.90£0.04 2.4 96. 9
Tablet 2.00 3.02+0. 05 1.4 1020
3.00 4.1120.09 2.2 103.8
et b 1.00 0.93+0. 01 11 93.0
etal bovine 5 00 1.8820.04 2.2 94. 0
serum
3.00 2.87+0. 03 1.2 95.7
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3 Conclusions

TBABF, was employed to decorate conductive
carbon black VXC-72R and coated on GCE for the
construction of a novel electrochemical sensor ( TBABF,/
VXC-72R/GCE) for detection of CFL. TBABF,/VXC-
72R/GCE showed a linear response to CFL in a
concentration range of 0.3 — 10.0 pmol/L, with a

detection

limit of 0.2 pmol/L. The improved

performance could be ascribed to the optimized interfacial
affinity of TBABF, that might facilitate the enrichment of
antibiotics on the electrode surface. Sensitive detection of
CFL in real lake water, pharmaceutical tablet and fetal
bovine serum samples was achieved with a satisfactory
recovery rate. This will contribute to the development of
more sensitive electrochemical sensors for detection of
antibiotics based on cheap carbon black decorated with
promising electrolytes.
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