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Voltammetric Determination of Neotame by Using
Chitosan/Nickelnanoparticles/Multi Walled Carbon
Nanotubes Biocomposite as a Modifier

Hilal incebay*®) and Rumeysa Saylakcil®

Abstract: A selective and simple biosensor was prepared
by immobilizing chitosan/nickelnanoparticles/multi-walled
carbon nanotubes biocomposite on the glassy carbon
electrode surface for voltammetric quantification of neo-
tame. The properties and morphology of the modified
electrode surfaces were characterized by scanning elec-
tron microscope (SEM), energy dispersive X-ray analysis
(EDX). Electro oxidation of neotame on this modified
surface was examined through cyclic voltammetry (CV)
and square wave voltammetry (SWV) techniques. The
biocomposite modified surface (Chi/NiNPs/MWCNTs/
GCE) proposed in this study showed good electrocatalytic
activity for neotame with an improved voltammetric peak

current at 1.004 V, unlike the bare glassy carbon electrode
(GCE) surface and several other modified surfaces.
Under optimum conditions, Chi/NiNPs'MWCNTs/GCE
gave linear SWV responses at the range of 2 uM ~ 50 uM
for neotame with 0.84 uM determination limit. This
voltammetric sensor was successfully employed for the
quantification of neotame on food samples and showed
long-term stability, advanced voltammetric behavior, and
good repeatability. Selective, accurate, and precise deter-
mination of neotame highlight the importance of this
electrode in monitoring the control of food additives and
ensures attract a great deal of attention.
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1 Introduction

Neotame, a chemical dipeptide methyl ester derivative of
aspartame, is an artificial sweetener approved by the U.S.
Food and Drug Administration as a food additive. The
sweetener does not include any neotame calories and has
a sweetness factor of approximately 7.000-13.000 times
greater than sucrose and 30-60 times greater than
aspartame [1]. While neotame has approximately the
same stability as aspartame in the acidic pH range (pH 3-
5.5), neotame at neutral pH is significantly more stable
than aspartame [2-4]. Dimethyl butyl (DMB), contained
in the chemical structure of neotame, provides unique
properties such as significantly improved sweetening
power, flavor-enhancing properties, and stabilization dur-
ing cooking or pasteurization [5]. The DMB group
restricts the reactivity of the dipeptide amino group;
therefore, no cyclization occurs unlike aspartame [6]. The
absence of cyclization significantly increases neotame
stability in the neutral pH compared to aspartame, hence
offers possibilities for neotame in new applications that
are not directly accessible for aspartame [4,7-9]. Also, the
3,3-dimethyl butyl group effectively restricts the peptidase
effect on the dipeptide bond by secreting phenylalanine,
which in turn reduces the production of phenylalanine
and the anxiety of phenyl ketone urics [10,11].

Thanks to its low cost, high-density sweetness, safety,
stability strength, and solubility, neotame has a wide
potential application as a second-generation dipeptide
sweetener The acceptable daily intake of neotame has

www.electroanalysis.wiley-vch.de

© 2021 Wiley-VCH GmbH

been determined as 0-2 mg/kg body weight by the Joint
Expert Committe for Food Additives and the European
Food Safety Authority [12]. Because neotame has intense
sweetness, it is used at a fairly low level to sweeten foods,
e.g. the neotame levels in fruit juices and milk beverages
are usually in the range of 2-5 and 0.5-1 mg/kg. In
addition, it is important to determine the sweetener in
foods very precisely and specifically, as some natural food
ingredients in complex food matrices may interfere with
the determination of neotame [13,14]. The information
regarding the stability of neotame in food products during
processing and storage is limited in the literature, so
further research is needed for the safe use of quantitative
information about loss or deterioration in food systems.
In addition, neotame analysis is also difficult since the
matrix structures of food stuff are very complex. In the
reported studies, HPLC has been a widely used technique
for the determination of neotame in foods [15-23].
Although methods such as HPLC and electrospray
ionization mass spectrometry based on evaporative light
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scatter detection are used to detect neotame, these are
very complex, long procedures, and expensive for routine
analysis. Compared to these mentioned methods, electro-
chemical methods have many important advantages such
as selectivity, fast response time, high sensitivity, easy
operation, and low cost [22,23].

Sensors can be widely used in food safety, drug
delivery, medical diagnostics and health, environmental
monitoring, pharmaceutical and military applications
[24,25]. Electrochemical sensors are powerful analytical
tools due to their advantages such as sensitivity, cost, and
real-time sampling capacity [28]. Advanced and function-
alized nanomaterial-based electrochemical sensors are
important in many areas of analytical sciences with their
fast response, sensitivity and selectivity. Nanomaterials
suh as gold nanoparticles, metal oxide nanoparticles,
carbon nanotubes, and quantum dots are used as immobi-
lization support for diagnostic molecules in electrochem-
ical sensors [29]. Compared to other nanomaterials,
carbon nanotubes (CNTs) have fast electron transfer
capabilities, small dimensions, cylindrical shapes, large
surface/volume ratio, high conductivity, and good bio-
compatibility. They help to increase signal sensitivity
during detection with high chemical stability for signal
amplification. Having superior properties such as high
surface area, CNTs have been accepted as one of the
most important materials for electrochemical transduction
in sensors [30-33]. Besides these advantages, CNTs have
been extensively studied for their mechanical, thermal,
and electronic properties, as well as their interactions with
molecular, ionic, or macromolecular chemical species. It is
found that they are completely advantageous for the
transmission of electrical signals upon recognition of the
target by means of their unique structure [34] and
different electronic properties [35].

Chitosan (Chi) is a natural biopolymer having proper-
ties such as biocompatibility, thin film deposition, water
permeability, and high mechanical strength. It the second
most abundant biopolymer after cellulose, and suitable
for forming a solid matrix in which the enzyme needs to
be fixed [36]. Chitosan is compatible with both enzymes
and metallic nanoparticles and can facilitate accurate
enzymatic reactions and electron exchange for carbon-
based materials and sensor interface [37]. Besides, consid-
ering the production and application stages of chitosan-
based nanocomposite sensors, nanoparticles have adjust-
able size/composition and morphologies [38]. With func-
tional properties of nanoparticle structures as such, it can
significantly increase the detection ability of the modified
electrode [39]. Chitosan-based sensors, which consist of
nanoparticles, polymers, and hybrid composites, process
fast, simple, durable, and accurate, high-precision meas-
urements that offer exciting new opportunities for
improving sensor capabilities [40-43].

In this paper, we report the determination of the
neotame amount in food samples through voltammetric
methods. To this end, we used a glassy carbon electrode
modified with nanobiocomposite obtained from the
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appropriate combination of chitosan, carbon nanotubes,
and NiNPs. The modified electrode we proposed showed
high sensitivity in the quantification of neotame by using
square wave voltammetry. In the literature, there is a
study that has used carbon nanotubes for the determi-
nation of neotame by the voltammetric method [23].
However, the procedure we developed for the electrode
modification and the voltammetric technique is different
from the study in question, and the sensitivity of the
modified electrode we propose is higher in detecting the
neotame. Experimental data showed that modifying
chitosan, a natural polymer with carbon nanotubes and
NiNPs, offers great electrocatalytic activity, high stability,
and excellent repeatability for the oxidation of neotame.
It can also be successfully applied to fruit juice samples.

2 Experimental
2.1 Materials and Reagents

All chemicals and reagents used in this study were
analytically pure and commercially obtained from the
relevant companies and used directly without any purifi-
cation process. MWCNTs were purchased from Sigma;
NaOH, and Na,HPO, from Sigma-Aldrich, chloroform;
and acetonitrile from VWR; NiNPs (Avr. part. size
<100 nm) KH,PO, from Merck; and Chitosan, aspartame,
neotame, acesulfame-K, saccharine from Sigma. All
aqueous solutions were prepared using ultrapure water.
In all electrochemical experiments, 0.1 M phosphate
buffer solution (PBS) was used as a supporting electrolyte
and was adjusted with the additions of 0.1 M NaOH and
HCI to different pHs. The solutions were deprived of
oxygen by passing nitrogen gas at 99 % purity before each
experiment. Standard solutions were refrigerated at +4°C
for stability.

2.2 Apparatus

Gamry Interface 1000B Potentiostat /Galvanostat/Zra
device was used for the electrochemical measurements.
BASi Model MF-2012 glassy carbon electrode (GCE)
working electrode, platinum wire (Pt wire) counter
electrode, Ag/AgCl/KCl 4, (BASi model MF-2052) aque-
ous media reference electrode were used for the three-
electrode cell system. OriginLab8.0 program was used to
draw all the experimental data were drawn so that cross-
data comparisons could be made. Thermo Orion 4 star
pH meter was used for pH measurements.

2.3 Preparation of Nanocomposite Electrodes

Prior to the modifications, GCE was cleaned from the dirt
on the surface and polished with 0.05 um and 0.3 um
alumina slurries. It was then sonicated for 3 minutes in
ultrapure water and acetone solutions, respectively. The
cleaned electrode surface was activated at pH 3.0 at the
scanning speed of 100 mV/s with cyclic voltammetry in
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the potential range of —1.0 and +1.0 V [44]. To increase
conductivity and sensitivity on the surface, MWCNTs
were functioned according to a previously reported
procedure [45]. Afterwards, MWCNTs, NiNPs/MWCNTs,
Chi/MWCNTs, and Chi/NiNPs/'MWCNTs suspensions
were prepared as follows; i) 1 mg functioned MWCNTs,
ii) 0.1 mg NiNPs with 1 mg functioned MWCNTs; iii)
1 mg functioned MWCNTs with 0.1 mg Chi, iv) 1mg
functioned MWCNTs, 0.1 mg NiNPs and 0.1 mg Chi were
sonicated in 5 mL chloroform for 45 minutes, respectively.
0.5 uL MWCNTs, NiNPs'MWCNTSs, ChiMWCNTSs, and
Chi/NiNPs/MWCNTs suspension solutions were dropped
on the polished and activated GCE surface separately,
and then chloroform was evaporated at room temperature
(Scheme 1). MWCNTs/GCE, NiNPs'MWCNTs/GCE,
Chi/MWCNTs/GCE, and Chi/NiNPss'MWCNTs/GCE
modified surfaces were obtained, and neotame sensitiv-
ities were examined with cyclic voltammetry.

2.4 Optimization

MWCNTs, Chi and NiNPs were mixed with the rates of
0.5:0.5:0.5mg; 1.0:0.5:0.5mg; 1.0:0.1:0.1 mg, respec-
tively and the voltammetric responses for neotame were
evaluated. Besides, since the amount of the Chi/NiNPs/
MWCNTs suspension on the GCE surface was 1.0 uL,
5.0 uL, and 7.5 pL, voltammetric sensitivity for neotame
was investigated through cyclic voltammetry. A clearer
and higher current peak formation of neotame was
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observed when the mixing ratio of the Chi/NiNPs/
MWCNTs suspension on the GCE surface was
1.0:0.1:0.1 mg and the dropped suspension amount was
5.0 uL.

2.5 Preparation of Real Sample

Three commercial juice samples were purchased from a
local store. The juice samples of 1 mL were diluted to
50 mL with 0.1 M pH 3.0 PBS. The samples were then
taken into the electrochemical cell in volumes of 10 mL
and SVW was used for their analysis. It was determined
that the samples did not include any neotame. Therefore,
prior to the dilution for recovery tests, various concen-
trations of neotame were added to juice samples and
voltammograms were recorded.

3 Result and Discussion
3.1 Characterization of the Modified Electrode

The modifier electrode materials were characterized by
SEM after immobilizing on GCE electrode surfaces.
Figure 1A shows that MWCNTs are distributed homoge-
neously on the GCE surface since there is no aggregation
on the surface. As presented in Figure 1B, chitosan
exhibits a more regular layer by dispersing into the
structure of MWCNTs due to its polymeric fibrous
structure [46] and NiNPs are also distributed homoge-

Chi
NiNPs @&

Functionalized
MWCNTs

Scheme 1. A schematic illustration of the preparation of the proposed platform.
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Fig. 1. SEM images of A) MWCNTs/GCE, B) Chi/NiNPs/
MWCNTs/GCE.

neously within this layer. In addition, EDX results showed
that the major elements in the structure of the composite
forming the Chi/NiNPs/MWCNTs/GCE surface were C,
O, Ni, Au (Figure 2). Here, Au was observed due to the
gold coating of the electrode surface during the SEM-
EDX analysis.

ELECTROANALYSIS

3.2 Electrochemical Behavior of Neo

Figure 3 presents the cyclic voltammogram of 100.0 uM
neotame molecule on the surfaces of bare GCE,
MWCNTs/GCE, NiNPs'MWCNTs/GCE, Chi/NiNPs/
MWCNTs/GCE in 100 mM pH3.0 PBS. No peaks of
neotame were observed on the surface of bare GCE.
However, the GCE surface modified with MWCNTs
exhibited a wide anodic peak at 1.036 V for neotame. In
addition, the voltammetric behavior of neotame was
further enhanced by oxidation peaks at 1.028 V and
1.00 V, respectively on NiNPs-MWCNTs- and Chi/
MWCNTs-modified GCE surface. Finally, a highly devel-
oped and well-defined anodic peak current of neotame
was observed on the GCE surface modified with the Chi/
NiNPs/MWCNTs bionanocomposite. Compared to the
several other electrode systems developed, the Chi/
NiNPs/MWCNTs/GCE surface clearly showed high elec-
trocatalytic activity. Such a large development in the
voltammetric behavior of neotame and the increase in
peak current can be attributed to the appropriate
combination of chitosan, NiNPs, and MWCNTs, which
caused an intense increase on the active surface. This
shows that chitosan, which has an abundant amino group
displays a specific ability as a supportive interface for
metal nanoparticles, and that the proposed platform
provides an important synergistic augmentation in the
electrochemical performance of neotame [47-49]. Fur-
thermore, the lack of any observed peak in the cathodic
area in the voltammetric data on all modified electrode
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Fig. 2. C) EDX analysis of Chi/NINPsy"MWCNTs/GCE.
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surfaces shows that neotame was exposed to irreversible
oxidation.

3.3 The Effect of pH

Figure 4A shows the voltammograms regarding the
oxidation of 100.0 uM neotame in the phosphate buffer in
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Fig. 4. A) CVs of 100.0 uM neotame at Chi/NiNPs/MWCNTs/
GCE in 0.1 MPBS with pH 2.0; 2.5; 3.0; 3.5; 4.0 values. Scan rate:
50mVs~'. B) Variations of peak potential and peak current with
pH.
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various pHs using the Chi/NiNPs/MWCNTs/GCE surface.
Accordingly, pH moved to the negative linearly with the
increase in the pH values of anodic peak currents of
neotame. Since the maximum peak current occurred at
pH 3.0 due to the split of the amide bond into two [23,50],
this value was considered optimal pH and used in all
experiments with neotame. The graph of the peak
potentials (Ep) and peak currents of neotame against the
solution pH is presented in Figure 4B. E(V)=—0.0546pH
+1.1624 (R*=9978) linear equality between the pH (2.0;
2.5; 3.0; 3.5; 4.0) and anodic peak potential of neotame
were calculated and a slope of —54.6 mV/pH was
obtained. Based on the following equality, Chi/NiNPs/
MWCNTs/GCE surface is asserted to be the same as the
number of protons and electrons in neotame oxidation,
which is close to m/n value 1.

59 m

E, =E'— —— pH

pa

where, E,, is anodic peak potential, E’ is formal potential,
m is the number of protons in the electrode reaction, and
n is the number of electrons in the electrode reaction.
Scheme 2 presents a possible oxidation reaction of neo-
tame on Chi/NiNPs/MWCNTs/GCE surface.

3.4 The Effect of the Scan Rate

To investigate the kinetics of the electrode reaction and
determine the current type, the effect of scan rate on the
oxidation of 100.0 pM neotame on the Chi/NiNPs-
MWCNTs/GCE surface was examined with cyclic voltam-
metry between the range of 10~150 mVs™' as presented
in Figure SA. Here, a slight and linear shift was observed
towards positive values due to the changes in the surface
layer on the oxidation of neotame at the increasing scan
rates of the peak current. If the correlation coefficient of
the v'-I graph is in the range of 0.75-1.0 and the slope of
logv-logl graph is around 0.5 [51], the current is regarded
diffusion-controlled [52]. Considering this, the correlation
coefficient (R?) of the v'-I graph presented in Figure 5B
was 0.9995 and the slope of the graph presented in
Figure 5C was 0.6994, which indicates that the current was
realized by a diffusion-controlled process. In addition, the
Laviron equation presented below was used to determine
the number of electrons involved in the oxidation of
neotame.

E,. = E’ +2.303 (RT/anF) log (RTk’/anF)+
2.303 (RT/onF) logv

where, E,, is anodic peak potential, E is standard cell
potential, o is electron transfer coefficient, k° is standard
heterogeneous speed constant, and n is the number of
electrons transferred.

The slope of the graph regarding the E,, of neotame
against the logv (Figure 5D) was calculated as 0.0675. The
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Fig. 5. A) CVs of 100.0 uyM neotame in 0.1 M PBS (pH 3.0) at Chi/NiNPs/MWCNTs/GCE. Scan rates from 10 mVs™ to 150 mVs™'. A
plot of B) peak current versus square root scan rate, C) logarithm of anodic peak currents of neotame versus logarithm of scan rates,

D) anodic peak potentials of neotame versus logarithm of scan rates

electron transfer coefficient for an irreversible reaction,o
is known to be approximately 0.5 [53]. In this case, the
results showed that the neotame went through an
oxidation process with a single electron transfer
(Scheme 2).

3.5 Analytical Performance

Under optimized conditions, SWV was used to determine
neotame at a higher precision on the Chi/NiNPs/
MWCNTs/GCE surface. For this purpose, SWV voltam-
mograms obtained at different concentrations of neotame
are presented in Figure 6A. The calibration graph formed
by the SWV voltammograms is presented in Figure 6B.
The obtained results showed that the neotame with the
equation of Ipa(pA)=0.5415 C(uM)+5.5455 gives a line-
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ar graph between the range of 2 ~50 uM with a correlation
coefficient of 0.5455. The determination limit (LOD) was
calculated as 0.84 uM (3.3(Sb/m)) and the quantification
limit (LOQ) as 2.56 (10(Sb/m). Table1 shows the
analytical parameters of a number of electrodes reported
in the literature for the determination of neotame by the
voltammetric method. When the voltammetric platforms
reported in this studies and the voltammetric platform
proposed in the present study are compared, we can say
that we prepared a very precise electrode surface in
determining the neotame Table 1. Besides, Joint FAO-
WHO Expert Committee Report on Food Additives
(JECFA) identified the daily consumption of neotame as
2 mg/kg body weight/day. Compared to this value, the
amount of neotame that can be determined on the
platform we proposed is lower.
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Fig. 6. A) SWVs of various concentrations of neotame at Chi/
NiNPs/MWCNTSs/GCE in 0.1 MPBS at pH 3.0. Neotame concen-
trations: 0.0 uM; 2.0 uM; 5.0 pM; 10.0 uM; 15.0 uM; 20.0 uM;
25.0 uM; 30.0 uM; 35.0 uM; 40.0 uM; 45.0 uM; 50.0 uM.  Fre-
quency: 22 Hz. Step potential: 100 mV/s. Amplitude: 50 mV/s. B)
A plot of peak currents versus the concentrations of neotame.

3.6 Reproducibility, Repeatability, Stability, and
Selectivity

Reproducibility, repeatability stability, and selectivity are
the main factors in determining the proposed sensor
performance. To this end, 4 different electrodes were
prepared in the same way for reproducibility and
compared the voltammograms using CV. For repeatabil-
ity, the same electrode was prepared each time and cyclic
voltammograms were taken 5 times and compared to each
other. For the measurement of 100.0 UM neotame with 5
repetitions, the relative standard deviation (RSD) values
of the reproducibility and the repeatability of the Chi/
NiNPs/MWCNTs/GCE surface were calculated as 1.18 %
and 1.03 %, respectively (Figure 7A). This showed that
the Chi/NiNPs'MWCNTs/GCE surface has very good
reproducibility and repeatability with very low % RSD
values. In addition, for the long-term stability of the

ELECTROANALYSIS

developed sensor, the Chi/NiNPs/MWCNTSs/GC electrode
was incubated in pH 3.0 PBS for 4 weeks. The cyclic
voltammograms of the incubated electrodes were re-
corded with certain periods and compared to the
voltammograms prior to the incubation as presented in
Figure 7B. The change in the peak current of neotame
was only 5.7 %. This slight decline in peak current showed
that Chi/NiNPs/MWCNTs/GCE has good stability. The
selectivity of the proposed new electrode towards neo-
tame was investigated in the presence of possible types of
interference with 100 times higher concentration than
neotame. For this purpose, interferences such as saccha-
rine, aspartame, acesulfame-K were prepared by adding
to the solutions containing 20 pM, 50 uM and 100 pM
neotame at pH3.0 PBS, and cyclic voltammograms
recorded under optimum conditions were given in Fig-
ure 7C. It can be seen that there is a regular increase in
peak currents of the increased neotame concentrations. In
addition, voltammograms of 100,0 pM neotame solutions
that contain and do not contain interferences having 100
times higher concentrations were recorded in pH 3.0 PBS
and compared with each other (Figure 7D). It was clear
that none of the interference species made any changes (a
decrease of 2.75 %) in the voltammetric signal response of
neotame. Furthermore, experimental results showed that
the interference species has no significant impact on the
peak shape potential and current of neotame, and the
proposed sensor has a high selectiveness.

3.7 Analysis of Real Samples

The applicability of the developed sensor was examined
by applying SWV to fruit juice samples under optimum
conditions. Initially, no neotame was detected in the juice
samples. For this reason, neotame was added to the juice
samples in different concentrations using the standard
addition method, and the square wave voltammetric
quantification of the neotame in fruit juice samples was
directed to the calibration plot. Each concentration of
samples was tested with 5 repetitions as summarized in
Table 2. Good recoveries between 93.52 % and 102.32 %
for the proposed electrode, minor errors between —3.10
and +3.10, and RSD values between 1.03% and 3.92 %
were obtained. These results showed that Chi/NiNPs/
MWCNTs/GCE surface has a high sensitivity, good
confidence, and great potential in detecting neotame,

Table 1. Comparison of the analytical performance of the proposed sensor for neotame detection with other electrodes from the literature.

Electrode configuration Method Linear range/uM Detection limit/uM Ref.
CuNPs-APDC-MWCNTs-3-CD/GCE DPV 30-200 13 [23]
CaE/AuNPs/MWCNTs/GCE DPV 1120-3340 27 [54]
Chi/NiNPs/MWCNTs/GCE SWv 2-50 0.84 This work

Multiwalled carbon nanotubes (MWCNTs); gold nanoparticles (AuNPs); carboxyl esterase enzyme (CaE); differential pulse
voltammetry (DPV); coppernanoparticles (CuNPs); ammonium piperidine dithiocar-bamate (APDC); B-cyclodextrin (B-CD); nickel

nanoparticles (NiNPs); Chitosan (Chi).
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Table 2. Recovery, found, relative standard deviations (RSD) results of neotame added to real samples.

Samples Added(pM) Found (uM) Peak current(pA) RSD (%) Recovery(%) Error (%)
Sample-I 0 Not detected - - - -
2 1.96 6.66 2.56 98.19 -1.80
4 4.05 8.15 1.03 101.34 +1.34
8 7.98 10.95 3.92 99.76 -0.23
Sample-II 0 Not detected - - - -
2 1.93 5.86 1.31 96.89 +3.10
4 4.09 7.25 1.4 102.32 +2.32
8 7.96 9.75 1.27 99.61 +0.38
Sample-III 0 Not detected - - - -
2 1.87 7.9 2.19 93.52 -3.10
4 4.05 9.35 1.09 101.44 +2.32
8 7.98 11.95 2.30 99.75 -0.38

n=>5 RSD (%)= (Standard deviation/The average of the data obtained by repeating 5 times.) x 100. Error (% )=[(found value — added

value)/added value)] x 100.

which is food additives in real food samples, by the
voltammetric method.

4 Conclusion

A nanobiocomposite was prepared by decorating chito-
san, which a natural biopolymer, with carbon nanotubes

www.electroanalysis.wiley-vch.de

© 2021 Wiley-VCH GmbH

and NiNPs. It was found that this nanobiocomposite could
be used as a suitable modifier in the voltammetric method
for the quantification of neotame. Compared to the other
electrodes prepared, the Chi/NiNPs/MWCNTs/GCE elec-
trode surface offered a better electrocatalyst activity with
a well-defined peak at 1.0 V for the oxidation of neotame.
Excellent linearity was achieved between the concentra-
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tions of neotame in the range of 2 uM ~50 uM and the
anodic peak currents. The proposed voltammetric plat-
form was able to determine the neotame with a determi-
nation limit of 0.84 pM, which is much lower than the
voltammetric platforms previously reported in the liter-
ature (Table 1). This nanobiostructured electrode showed
quite high precision, good repeatability, excellent accu-
racy, and good stability, which indicated that neotame can
be used successfully in determining fruit juice samples.
Considering that neotame is commonly used in some
countries while it is banned in many others due to its
harmful effects, the capability of the proposed platform to
determine very low amounts of neotame is very impor-
tant.
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