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A novel electrochemical sensor for capsaicin using
mesoporous cellular foams (MCFs) as sensitive material is
reported. Surface morphology and electrochemical properties

10 of the prepared MCFs modified carbon paste electrode (CPE)
were investigated by scanning electron microscopy (SEM),
transmission electron microscopy (TEM), cyclic voltammetry
(CV) and electrochemical impedance spectroscopy (EIS). The
proposed modified electrode shows high sensitivity towards

15 the oxidation of capsaicin in 0.1 M perchloric acid solutions
(pH 1.0). Under optimized conditions, electrochemical
oxidation currents of capsaicin were found to be linearly
related to the concentration over the range 0.76 to 11.65 uM
with a correlation coefficient of 0.9990, and the detection limit

20 was found to be 0.08 uM at a signal-to-noise ratio of 3. The
proposed electrochemical sensor was successfully applied to
the determination of capsaicin by using standard adding
method with satisfactory results.

Capsaicin (family: Solanaceae), as a major constituent of
25 capsaicinoids, has been widely used in the pharmaceutical
industry because of its pharmacological properties.' We also
consume capsaicin daily in our diet and in many foods due to its
very pungent flavor. As naturally present component in chilli
peppers, capsaicin are more famously known for their sensory
30 attributes of ‘hotness’ or pungency, aroma and colour, they are
lesser known for their health benefits.*> For example, they have
high antioxidant activity,(’ anti-tumoral,” antibacteria,*® anti-
mutagenic,'® and anticarcinogenic properties.”''"'? In recent years,
it has attracted great attention of scientists both experimental and
35 theoretical scientists, as it is immensely beneficial for curing
biological ailments and improving the overall health of human
beings such as protective effects against cholesterol and
obesity,*'* and analgesics of some diseases.'® Moreover, the
increasing usage of capsaicin in food additives and
40 pharmaceuticals, which make it one of the most interesting issue
for the increasing demand in medicine, pharmacy, food science,
and human health.
Therefore a simple, sensitive and accurate analytical
method for the determination of capsaicin would be useful for the
45 food additives investigations as well as for the increasing usage
of capsaicin in pharmaceuticals. In past years, several analytical
techniques developed based on spectroscopy,'®'8

chromatography,'*?* and electrochemical analysis *2® have been

used for determining capsaicin. Compared to earlier analytical
50 method of Scoville Organoleptic Test,>”?* chromatography and
electrochemical analysis is now widely and routinely used for the
determination of capsaicin. However, chromatographic analysis is
generally performed using expensive instruments. It also requires
extensive labor and analytical resources, and often results in a
55 lengthy turn-around time.*® Thus, electrochemical detection has
been used widely and many approaches have been developed for
the determination of capsaicinoids from peppers and various
targets,”> %® due to its several advantages over other methods in
that the instrument is simple and suitable for constructing
60 inexpensive and portable detectors. Recently, nanometer-scale or
porous materials have attracted great attention and been widely
used in analytical applications. Mesoporous silica materials as a
special class of semiconductor nanomaterials are outstanding in
their textural characteristics: with high specific surface area,
65 ordered pore structure and narrow pore-size distribution, porous
channels, and controlled particle size.*’ Consequently, they have
exhibited interest in analytical purposes and this field is rapidly
expanding. Moreover, as the current subject of intense research
work, electroanalytical sensors based on mesoporous silica have
70 been widely developed and reported.’>>*

Recently, Liang et al described a simple, rapid, and highly
sensitive quantification method for capsaicin using amino-
functionalized mesoporous silica, which showing highly sensitive,
fast, experimentally-convenient, and low cost for the analysis of

75 capsaicin and was successfully employed to determine capsaicin
in hot pepper samples.*® In an ongoing effort in seeking and
preparing mesoporous silica materials sensitive to various targets,
it has been found that conventional mesoporous materials such as
Mobil Composite of Matter (MCM),**** Santa Barbara (SBA),*-

80 * and Hexagonal Mesoporous Silica (HMS) *'** are promising
substrates for electroanalytical sensors and electrocatalysis.
Compared with conventional mesoporous materials mentioned
above, Mesoporous Cellular Foams (MCFs) with aerogel like,
three-dimensional, continuous and ultralarge-pore structure

85 through incorporation of swelling agent usually exhibit much
higher catalytic activity due to their fast mass transfer kinetics,
good accessibility for large molecules (e.g. polymers,
enzymes).** These properties make MCFs as an ideal candidate
for adsorption and separation, especially in sample pretreatment.

90 To the best of our knowledge, there is no report on the
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application of MCFs as substrates for electroanalytical sensors.
Herein, in this study, MCFs were firstly employed as an ideal
modifier to prepare mesoporous cellular foams modified carbon
paste electrode (MCFs/CPE) for the determination of capsaicin.
5 The performance of the proposed electrode was evaluated and
discussed by scanning electron microscopy (SEM),
electrochemical methods such as cyclic voltammograms (CV),
linear sweep voltammetry (LSV), differential pulse voltammetry
(DPV), square-wave voltammetric (SWV) and electrochemical
10 impedance spectroscopy (EIS). The results exhibited that the as-
prepared electrode revealed excellent sensitivity for the detection
of capsaicin with superior stability, wide linear range, good
reproducibility and recovery.

Capsaicin, graphite powder and paraffin oil were purchased

15 from Shanghai Chemical Co. Ltd. MCFs was synthesized
according to the methods described in our previous report.** All
chemicals were of analytical grade, and were received without
any further purification. Twice distilled water from an all-quartz
still was used throughout and all the experiments were performed

20 at room temperature.

Electrochemical measurements were performed on an
electrochemical detector (model CHI660, CH Instruments Inc.)
equipped with a three-electrode system: including a bare CPE or
modified CPE as the working electrode, a Pt wire and an

25 Ag/AgCl (saturated KCI) as the auxiliary and reference electrodes,
respectively. EIS measurements were performed on a VMP2
Multi-potentiostat (Princeton Applied Research, USA) using an
AC signal of 5 mV amplitude at the formal potential of the redox
couple over a wide frequency range. The surface morphology of

30 the prepared electrodes was observed through SEM on a JSM-
6701F 30 (Japan Electron Optics Co.). The transmission electron
microscopy (TEM) image was obtained with a Tecnai G2 F20 U-
TWIN (USA) electron microscope.

After optimization of the ratio of graphite powder to binder,

35 the carbon paste was prepared by thoroughly hand mixing the
graphite powder and paraffin in the ratio 4:0.7 (w/w) in an agate
mortar using a pestle to obtain a homogeneous paste. The CPE
was fabricated by packing the resulting carbon paste into the
Teflon tube (i.d.=3.00 mm). Then the electrode surface was

40 mechanically polished with a piece of weighing paper and
cleaned by distilled water. To obtain the MCFs/CPE, 50 pg of
MCFs were dispersed in 1.0 mL of ethanol under ultrasonication
to prepare the suspension of the modifier. Then, 4 pL of the
above suspension was dropped onto the surface of a carbon paste

45 electrode and then solvent was evaporated at room temperature,
resulting the MCFs/CPE was obtained.

The surface morphology and structure of the modified
electrode were examined using SEM in order to compare the bare
CPE and MCFs/CPE; the images are shown in Fig. 1(a-c). The

50 SEM image of the CPE is illustrated Fig. la, indicating the
sample is irregularly shaped with the flakes of graphite, which is
consistent with that reported previously.**’ However, after
modified with MCFs, different morphology with a rod-like at
nanosize of MCFs/CPE (Fig. 1b) indicates the presence of the

55 MCFs and its immobilization on the surface of the CPE. It is
clear that the situation of the surface underwent great changes
after the electrode modified. On an individual MCFs, ordered
mesopores can be seen, as showed in the SEM image of Fig. lc,

indicating the sample is composed of possessed rodlike structure.

60 Furtherly, a representative TEM images with honeycomb-like of
the MCFs was also provided in Fig. 1d, indicating 3D
interconnected uniform mesostructures with obvious ultralarge-
pore structure, which is in good agreement with those of the
MCFs materials in previous report.** All these results indicate

65 that the employed MCFs as a promising material have
considerable influence on the accessible active areas and lead to
an increase for more analyte adsorption in the sample.

Fig. 1 SEM images of bare CPE (a), MCFs/CPE (b), MCFs (c) and

TEM image of MCFs.
70 CV and DPV experiments were used to characterize the
different  modified  electrodes using 5 mM  of

K;3[Fe(CNg)/Ky[Fe(CNg)] (1:1) in 0.1 M KCI as a probe. Fig. 2
shows a typical comparison of the CV and DPV for the bare and
modified CPE. For the CV responses (Fig. 2A), the peak-to-peak

75 separations (AEp) of probe is 297 mV for the bare CPE (curve a).
Compared with bare CPE, the AEp decreased to 137 mV for the
MCFs/CPE (curve b). In addition, the response currents of the
probe also increased than bare CPE. As we expected, the
presence of MCFs on the CPE surface could accelerate the

80 electron transfer (ET) between the probe and modified CPE. It
also can be seen from Fig. 2B, in which the peak current of the
probe on the MCFs/CPE (169.04 pA) is about 3 times of that on
the CPE (58.93 pA). It can be attributed to that the MCFs with a
rodlike and packed structure enhanced the adsorption properties

85 for the target analyst, resulting exhibited the fastest ET of the
probe.

As is well known, EIS is an effective method for studying
the interface properties of modified electrodes at very low
overpotentials. In this report, EIS was also employed to

90 investigate the charge transfer resistance of the bare and MCFs
modified CPE using 5 mM K;[Fe(CNg)]/K4[Fe(CNg)] (1:1) in 0.1
M KCI solution, as shown in Fig. 2C. The impendence data were
obtained by fitted to the R(Q(RW)) equivalent circuit model
(inset of Fig. 2C) using the ZsimpWin program, where R is the
95 resistance to charge transfer, Q is the constant phase angle
element, and W is the Warberg-type impedance. The semicircle
diameter corresponds to the electron transfer resistance (R.)
which depends on the dielectric and insulating features at the
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electrode/electrolyte interface. The value of interfacial electron-
transfer resistance (R.,) can be estimated to be 2499 Q and 1039
Q for bare CPE and MCFs/CPE, respectively, revealing the low
ET resistance on the MCFs/CPE. The above results revealed that

5 MCFs/CPE has an obvious improvement effect and a faster
charge transfer rate than that of bare CPE. It can be ascribed to
the difference of surface area and micro-structures between the
two kinds of electrodes.
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10 Fig. 2 (A) Cyclic voltammogramms, (B) Different pulse
voltammogramms of 5.0 mM K;[Fe(CNs)]/K4[Fe(CNg)] containing
0.1 M KClI at bare CPE (a), MCFs/CPE (b). (C) Electrochemical
impedance  spectroscopy ~ measurements of 5 mM
K;5[Fe(CNg))/K4[Fe(CNg)] in 0.1 M KCI solution on different
CPEs. Inset: equivalent circuit model used to obtain equations for
the axis of the abscissas of Nyquist diagrams and axis of ordinates
15 of Nyquist diagrams. WE is the working electrode, RE is the
reference electrode, and CE is the counter electrode. (D) The
relationship between the square root of scan rates and the reduction
peak currents of K;[Fe(CNe)]/K4[Fe(CNg)] at bare CPE (a) and
MCFs/CPE (b).

To prove this hypothesis and explain the difference obtained
20 above, as a probe K;[Fe(CNg)]/K4[Fe(CNy)] was employed to
investigate the electroactive area of different electrodes. As
shown in Fig. 2D, the reduction peak currents of
K;[Fe(CNg)]/K4[Fe(CNg)] increased linearly with the square root

of scan rates. According to Randles-Sevcik equation: **

i, = 2.69 x 105n3/2AD}/* Cov?/?

25 Where n is the number of electrons involved (n=1, in the
K;[Fe(CNg)]/K4[Fe(CNg)] redox system), 4 is the geometric area
of the electrode, D is the diffusion coefficient of
K;[Fe(CNg)[/K4[Fe(CNg)] and C is the concentration of
K;5[Fe(CNg)/K4[Fe(CNg)] (5.0x107° mol em™), the electroactive

30 area (A) could be determined from the slopes (5.740x10°,
1.900x107%) of the two lines at bare and MCFs/CPE, they were
0.1448 and 0.5120 cm’ for the bare and MCFs/CPE, respectively.
Obviously, the MCFs/CPE revealed higher electroactive surface

area than the bare CPE. So the enhanced surface contributes to
35 adsorbing more probe molecules and thereby improving its
electrochemical response.
To investigate the effect of the MCFs/CPE on the detection
of capsaicin, CV and SWV of 50 pug mL"' capsaicin in 0.1 M
perchloric acid (pH 1.0) at the bare and MCFs/CPE were
40 measured. As can be seen from Fig. 3A, the CV response of
capsaicin at the bare CPE is rather poor and a pair of redox peaks
(Epcy-,0.468 V and Ep,pv 0.525 V) and an anodic peak (Ep,;-, 0.696
V) were observed. On the other hand, using MCFs/CPE a well-
defined anodic peak (Ep,;, 0.724 V) and a pair of redox peaks
45 (Epe;, 0443 V and Epp 0.559 V) with a considerable
enhancement in the peak current are obtained. The
electrochemical behavior of capsaicin at bare and MCFs/CPE is
consistent with the previous report and the related
electrochemical reaction mechanism of capsaicin can be
50 elucidated in the Scheme 1.2°' In addition, the current of Pal
(28.35 pA) is significantly larger (about 2.17 times) than that of
P.’ (13.07 pA), which can be attributed to the increased active
surface area of the modified electrode and accumulation of more
amounts of capsaicin on the surface of the modified electrode.
55 The results revealed that the modifier of MCFs possesses
remarkable enhancement effects toward the oxidation of
capsaicin. Further investigations on the SWV of 50 pg mL’
capsaicin at the bare CPE (curve a) and MCFs/CPE (curve b)
were performed and provided in Fig. 3B. It is clear that capsaicin
60 exhibited an obvious anodic peak at 0.448 and 0.498 V at the bare
CPE and MCFs/CPE, respectively. Notably, the oxidation current
of capsaicin at the MCFs/CPE (57.05 pA) is much higher (about
2.65 times) than the bare CPE (21.49 pA), indicating that
MCFs/CPE can promote the electro-oxidation of capsaicin, which
65 possibly attributed to the large surface area and unique geometric
structure of MCFs/CPE.
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Fig. 3 Cyclic voltammogras and square wave voltammogramms of 50
ug mL™! capsaicin at bare CPE (a), MCFs/CPE (b) containing in 0.1
M perchloric acid, scan rate:100 mV s™

Electrochemical behavior of capsaicin under different scan

70 rates was further investigated using LSV. Fig. 4 depicts the
electrochemical behaviour of 50 pg mL™' capsaicin at the
MCFs/CPE in NaAc-HAc (pH 5.8) at different scan rates in the
range of 20-200 mV s, It is clear that the oxidation currents of
capsaicin increase with increasing scan rate. And oxidation peak

75 currents (I5s) have a linear relationship with v (r=0.9996, where v
is the scan rate) (insert A of Fig. 4) with a regression equation as
follows, indicating the electrochemical oxidation of capsaicin at

This journal is © The Royal Society of Chemistry [year]
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the MCFs/CPE was controlled by adsorption.

ipg = 091764 — 9.99427v

Meanwhile, the effect of scan rate on oxidation peak
potential (£,) of capsaicin was also investigated and provided in
insert B of Fig. 4. It also can be seen that the E,, has a linear
relationship with Inv (r=0.9917) as showed with a regression
equation as follows:

Epq = 0.42589 + 0.02631inv

According to Laviron’s equation,* for an adsorption

controlled and totally irreversible electrode process, Ey, and v is 4()

defined by following equation:

5 —E°<ET)1 RTK® +(RT)1
pal = anf) "\ anF anf) ™

Where o: the transfer coefficient, &% the standard rate
constant of the reaction, n: the electron transfer number, v: the

scan rate, and E: the formal potential. According to the Laviron
theory and the equation mentioned above, the value of an can be

containing 50 ug mL™' capsaicin. Fig. 5A showed the influence of
pH on the oxidation of capsaicin at MCFs/CPE. As can be clearly
seen, when pH gradually increased from 1.0 to 12, the peak

30 current decreased gradually, and a maximum response is obtained

at pH=1.0. For this reason, a pH of 1.0 was chosen for the
subsequent experiments. In addition, as two important factors,
accumulation time and potential can affect the analytical
performance of the MCFs/CPE towards capsaicin. In this work,
additional LSV experiments were carried out to investigate the
electrochemical response of 50 pg mL™' capsaicin at the
MCFs/CPE with different accumulation times and potentials. As
can be seen from Fig. 5B, the oxidation peak current of capsaicin
increased significantly with the increase of the accumulation time
in the range of 20-180 s. The results reveal that long
accumulation time can effectively increase the sensitivity of the
determination of capsaicin. Whereas further increase of the
accumulation time (80-180 s) generates a relatively slow increase
of the oxidation peak current, which can be attributed to the
saturation of capsaicin at the MCFs/CPE was nearly reached.
Furthermore, considering sensitivity and time-saving, 60 s was
employed as the appropriate accumulation time for capsaicin
detection. The variation of oxidation peak current of target with
accumulation potential from -0.2 to 0.3 V is illustrated in Fig. 5C.

casily calculated from the slope of peak potentials versus the 50 It is clear that the peak current of capsaicin increased with the

logarithm of the scan rate. Here, the slope was about 0.02631,
and an to be 0.86. Generally, a is assumed as 0.5 in the totally
irreversible electrode process. Thus, the value obtained for n is
1.72~2. Hence two electrons are involved in the electrochemical

increase of accumulation potential value in the range of -0.2 to
0.25 V. However, the peak current of capsaicin decreased
gradually as the accumulation potential increased further after
0.25 V, suggesting that a high accumulation potential is helpful

oxidation of capsaicin, which is in good agreement with previous 55 for capsaicin detection. Obviously, 0.25 V was chosen as the

reports. 525,30
OH ]
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Scheme 1 Schematic representation of sensing platform for the

electrochemical oxdition of capsaicin.

In order to study the effect of pH on the electrochemical
properties of MCFs/CPE, the electrochemical process was

optimal accumulation potential in the present work.
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Fig. 4 Linear sweep voltammetry of 50 pug mL’' capsaicin at
MCFs/CPE with various scan rates over the range of 20 to 200 mV
s in NaAc-HAc solution (pH 5.8). Insert (A): plot of peak current
versus the natural log of scan rates. Insert (B): plot of peak potential
versus the natural log scan rate.

It is well known that the DPV technique exhibits lower

25 investigated in 0.1 M perchloric acid solutions of different pH 60 background, higher current sensitivity, a lower detection limit and

values in the range of 1.0-12.0 with (an increase of 2 pH units)

better resolution than CV.’! Therefore, under the optimized
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conditions, DPV was used to the determination of capsaicin at the
MCFs/CPE.
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Fig. 5 (A) The effect of pH on the anodic peak current of 50 pg
mL" capsaicin in 0.1 M perchloric acid solutions with different pH
values (pH 1.0, 3.0, 5.0, 7.0, 9.0 and 12.0) at MCFs modified CPE
with the scan rate of 100 mV s'. (B) The effect of the
accumulation time on the anodic peak currents of 50 pg mL" at
MCFs/CPE with scan rate of 100 mV s'. (C) The effect of the
accumulation potential on the anodic peak currents of 50 ug mL’
at MCFs/CPE with accumulation time of 60 s.

Fig. 6 shows the electrochemical response of MCFs/CPE

15

20

25

the standard deviation of the blank (measured 20 times), and b is
the slope of the calibration curve. The reproducibility of the
MCFs/CPE was tested in 0.1 M perchloric acid (pH 1.0)
containing 100 uM capsaicin with three times each day for 3
consecutive days. The performance of the as-prepared
MCFs/CPE did not change very much. It retained about 96 % of
its original sensitivity after 3 days and then decreased slightly to
93 % after 7 days. The results prove that the stability of the
sensor is relatively satisfactory. The results of 5 successive
measurements for various modified CPE gained by the same
method showed a relative standard deviation (RSD) of 3.98 %,
indicating that the sensor possesses a remarkable reproducibility.
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Fig. 6 Differential pulse voltammetry of capsaicin at MCFs/CPE with
capsaicin concentrations of (a-m): 0.76, 0.84, 1.09, 1.40, 1.81, 2.48, 3.04,
3.67, 4.70, 5.70, 9.02 and 11.65 uM L™ in 0.1 M perchloric acid solution

(pH 1.0). Inset: the plot of the peak current versus concentration of

capsaicin.
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Fig. 7 Amperometric response of 100 pM (A) and 0.1 pM (B)
capsaicin at MCFs/CPE for 15 min in 0.1 M perchloric acid of pH
1.0. Applied potential: 0.50 V.

In addition, since the stability of the electrode is an important

parameter to decide the fate of a sensor,*’ it was investigated

performed using DPV towards different concentrations of 30 using amperometric technique. To ensure the reliability of the

capsaicin in 0.1 M perchloric acid (pH 1.0). As showed in Fig. 6,
the oxidation peak current is linearly related to capsaicin
concentration, over a range of 0.76 to 11.65 pM L', with a

10 correlation coefficient of 0.9990. The detection limit was

results, the amperometric response of 100 uM and 0.1 uM
capsaicin at MCFs/CPE was studied by keeping the oxidation
potential a constant at 0.5 V as showed in Fig. 7, respectively. As
clearly seen, for either high or low concentration of the sample,

calculated to be 0.08 uM L' using the formula 3o/, where o is 35 both constant amperometric responses were achieved for 15

This journal is © The Royal Society of Chemistry [year]
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minutes indicating the antifouling effects and stability of the
MCFs/CPE towards capsaicin oxidation.

Furthermore, to confirm the sensitivity and generality of the

proposed method, the MCFs/CPE was used for the determination

5 of capsaicin using a standard addition method (n=5). The results

are listed in Table 1. As clearly seen, the recovery for the

standard addition method was in the range of 96.0-101.1 %,

indicating that the MCFs/CPE has good accuracy in analytic

application. As well known, one of the most important analytical

10 factors for an amperometric biosensor is the selectivity of the

sensor toward the target analyte. Here, the interferences of some

common inorganic ions and organic compounds were evaluated.

As shown in Fig. 8, there is obvious current response with the

addition of 10 mM capsaicin. With the addition of 1.0 M K", 1.0

15 M Mg*, 1.0 M catechol, and 1.0 M p-chlorophenol, the response

current of capsaicin was not obviously decreased. On the contrary,

an obvious increased current response was appeared with the

addition of 10 mM capsaicin after the interfering species. The

result suggests that the influences of these existing species on

20 current responses of capsaicin were negligible and indicates that
the proposed method has an excellent anti-interference ability.

2
Mg *p-chlorophenol

0+ Capsaicin K* | Catechol| Capsaicin
3
S 24 —
g T
A |
; 4 |

-6- 24

0 100 200 300 400
Time/sec

Fig. 8 Amperometric response for successive injection of 10
mM capsaicin and interfering species 1.0 M K*, 1.0 M Mg*, 1.0
M catechol, 1.0 M p-chlorophenol in 0.1 M perchloric acid
solution (pH 1.0) with stirring, the working potential was 0.50
V. Insert: magnifying figure of amperometric response for the
addition of interfering species.

Table 1 Recovery results for capsaicin in standard sample.

Standard Founded
Initial capsaicin capsaicin (UM) Recovery
concentration (LM) Ad d[:: d (uM) RSD < (%)
2.8%
1.0 0 0.95 96.0
1.0 2.0 2.94 98.0
1.0 4.0 4.88 97.6
4.0 2.0 6.02. 100.3
4.0 4.0 8.09 101.1

25 The MCFs/CPE was used in several hot pepper power

samples to evaluate its practical application. The samples were
purchased from local market. 2.5 g of hot pepper power was
added to 25.0 mL of methanol and tetrahydrofuran (1:1), and the
mixture was sonicated for 1 h. The obtained solution was
30 separated through centrifugation at 5000 rpm for 8 min. The
upper-layer solution was collected, and diluted to 50.0 mL with
methanol. 50.0 pL of the resulting solution was injected into 10.0
mL of 0.1 M perchloric acid (pH 1.0). The DPV curves were
recorded from 0.1 to 1.1 V after 60 s accumulation at 0.25 V.
35 Each sample was determined by three times. The results were
listed in Table 2. In order to test the accuracy, the concentration
of capsaicine was also detected using HPLC. The results obtained
by HPLC and MCFs/CPE were in good agreement, suggesting
that this novel method possessed good accuracy and had
40 promising application.

Table 2 Detection of capsaicine in hot pepper samples. Accumulation
was at 0.25 V for 60 s.

Page 6 of 9

By this sensors By HPLC .
Samples . N Relative error
(ngLl?) (ng L)
Die pepper 220 240 8.33%
Cayenne pepper 290 280 -3.57%
Bell pepper 340 360 5.56%
Conclusions

In summary, a novel detecting platform for capsaicin based
45 on a CPE modified with mesoporous cellular foams was firstly
explored. The high sensitivity is attributed to the strong
adsorption of capsaicin by mesoporous cellular foams and large
surface area of the working electrode resulting from MCFs
modification. The results show MCFs modified carbon paste
50 electrodes open new opportunities for simple, fast, and sensitive
field analysis of capsaicin.
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