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Abstract

Conventional nanomaterials are used in electrochemical glucose non-enzymatic sensing, but their widespread application
is restricted by high costs and complex preparation procedures. This study explores the use of nickel hydroxide (Ni(OH),),
which was deposited onto the entire surface of a screen-printed gold electrode (SPGE) through one-step electrodeposi-
tion process, serving as an interface material for non-enzymatic glucose sensing. The surface morphology, composition
and electrochemical properties of SPGE/Ni(OH), were investigated using scanning electron microscopy (SEM), energy-
dispersive X-ray spectroscopy (EDX), elemental mapping, cyclic voltammetry (CV) and chronoamperometry (CA). CV
and CA results revealed that SPGE/Ni(OH), exhibited excellent electrocatalytic activity towards glucose. The oxidation
current was directly proportional to glucose concentrations ranging from 10 uM to 200 pM. Furthermore, the glucose
sensor demonstrated a low detection limit of 1.8 uM in a basic solution and exhibited excellent selectivity. With its facile
preparation and reliable performance, this sensor is a promising candidate for the next generation non-enzymatic glucose

diagnostic devices.

Keywords Nickel hydroxide - Non-enzymatic sensor - Glucose detection - Electrodeposition - Screen printed gold
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1 Introduction

Glucose is a vital nutrient in the human body, serving as
a key energy source for biological metabolism. However,
abnormal glucose concentrations in the blood can lead to
acute conditions such as diabetes, obesity and hypertension,
which impose a significant financial burden and reduce
quality of life [1]. If these conditions are not adequately
managed, they can cause complications that pose serious
threats to human health. Therefore, the rapid and accurate
measurement of blood glucose levels is crucial for prevent-
ing and controlling these diseases [2]. Additionally, effec-
tive glucose detection is important in the food industry,
pharmaceutical manufacturing, environmental monitoring
and other fields [3]. Consequently, there is a high demand
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for cost-effective, rapid and reliable methods for quantita-
tively determining glucose concentration, driving ongo-
ing industry interest in developing new sensors for clinical
diagnostics, food industry and biotechnology [4].
Significant efforts have been dedicated to developing
sensitive, selective and reliable methods for detecting blood
glucose. Techniques such as colorimetry, optical methods,
electrochemiluminescence and fluorescent spectroscopy
have been explored, but electrochemical sensors have gar-
nered considerable attention due to their simplicity, low
cost, high sensitivity, straightforward instrumentation, easy
operation and ease of integration [5]. Currently, most com-
mercially available glucose biosensors are based on the cat-
alytic activity of an immobilized enzyme, which provides
high sensitivity and satisfactory selectivity. However, these
enzyme-based glucose sensors often face issues of instabil-
ity, high production costs and complex immobilization pro-
cedures, which can be adversely affected by environmental
conditions. Therefore, the development of electrochemical
non-enzymatic glucose sensors, which typically rely on
the direct oxidation of glucose molecules, is essential and
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regarded as the most effective and advantageous approach
for glucose detection [6—8].

Extensive research has been conducted on non-enzy-
matic glucose sensors utilizing transition metal and metal
oxide nanomaterials [9]. Metal oxides or hydroxides, such
as MnO, [10], CuO [11], Co;0,4 [12] and Ni(OH), [13]
are commonly used as catalytic materials in these sensors.
Among these, Ni(OH),, anon-noble transition metal hydrox-
ide, has demonstrated excellent electrocatalytic activity for
glucose in alkaline media. This is attributed to its good anti-
interference properties, excellent electrochemical stability,
environmental friendliness and low cost. The enzymatic-
free oxidation of glucose is significantly enhanced by the
Ni(OH),/NiOOH redox couple formed on the electrode
surface [14]. Consequently, various synthesis methods have
been employed to prepare Ni(OH),-based modified elec-
trodes for glucose detection, including solution-based syn-
thesis [15], pulsed laser deposition [16], sol-gel synthesis
[17] and electrodeposition [18].

Microfabricated electrodes offer a significant advantage
over traditional electrodes in electrochemical sensing by
paving the way for the development of highly reproducible,
precise and sensitive sensors. Among these, screen-printed
electrodes (SPEs) have gained widespread application in
chemical and biological detection due to their affordability,
ease of fabrication, rapid production and versatility. They
can be manufactured from various materials with adaptable
selectivity, require only small sample volumes of analyte
and generate minimal waste. Consequently, they eliminate
common challenges associated with conventional solid
electrodes, such as surface contamination, passivation and
tedious cleaning procedures [19]. Glucose sensors utiliz-
ing SPEs have recently attracted considerable interest due
to their low cost, ease of use for on-site analysis and abil-
ity to be modified with various materials while requiring
only small sample volumes [20]. Additionally, SPEs offer
rapid response times with high sensitivity and selectivity
[21] making them well-suited for integration into portable
[22] and wearable sensors [23] for clinical diagnostics and
personal healthcare monitoring. Various materials and tech-
nologies have been developed to enhance the efficiency
and performance of SPEs, incorporating different materials
such as carbon, mercury, bismuth and gold. Among these,
the screen-printed gold electrode (SPGE) has emerged as
a promising alternative to conventional carbon electrodes,
driven by advancements in printed electrode production
technologies. Typically, the SPGE consists of gold work-
ing electrode, gold counter electrode and silver reference
electrode, all printed on a ceramic substrate. Compared to
traditional electrodes, SPGEs represent a significant innova-
tion due to their fabrication via mass production techniques.
They are user-friendly and often designed for single-use

applications. Furthermore, SPGEs offer excellent repro-
ducibility in electrochemical analysis, making them highly
valuable for various sensing applications and electrochemi-
cal platforms [24].

The motivation of the present work is to construct Ni
(OH), nanoparticle modified SPGE and the study of its elec-
trochemical applicability in non-enzymatic voltammetric
and amperometric detection of glucose. A facile and cost-
effective technique with excellent electrochemical activity
toward glucose has been implemented which is as effective
as sophisticated sensors. The electrochemical performance
of SPGE/Ni(OH), was investigated by using CV and CA
techniques. The SPGE/Ni(OH), sensor is capable of selec-
tively detecting glucose even in the presence of potential
interfering agents such as ascorbic acid, fructose and malt-
ose. Its hierarchical nanostructure provides a high surface
area and facilitates easy permeability for the diffusion and
electron transfer of glucose, resulting in enhanced sensing
performance.

The Ni(OH), is a promising electrocatalyst in electro-
chemical glucose biosensing applications. However, to the
best of our knowledge, there are no reports in the literature
on the use of electrochemically deposited SPGE/Ni(OH),
based material that can boost the electrocatalytic activity of
non-enzymatic glucose sensing. In this paper, as far as we
know, SPGE/Ni(OH), was first applied to the non-enzymatic
glucose sensor in order to achieve the detection of glucose
by using low-cost materials and energy-saving methods.
SPGE/Ni(OH), was prepared by directly depositing the
nickel hydroxide on a SPGE with a facile electrochemical
method. Moreover, the electrodeposition method has made
a great contribution to the uniform and strong loading of
Ni(OH), on the SPGE substrate, which is beneficial to the
detection performance of the SPGE/Ni(OH), for glucose.
The modification of SPGE with Ni(OH), by electrodepo-
sition is beneficial to enlarge its active surface area and
improve its electrocatalytic performance. Therefore, this
study explores the possibility of employing SPGE/Ni(OH),
for non-enzymatic electrochemical glucose sensing.

2 Experimental
2.1 Materials

The materials used in this research, nickel acetate, sodium
hydroxide, glucose, ascorbic acid, fructose and maltose
were sourced from Sigma-Aldrich Corp. (USA) and met
analytical grade standards. Alkaline solutions were prepared
with NaOH pellets and all solutions were made using deion-
ized water. The experiments were carried out at standard

@ Springer



7112 Journal of Inorganic and Organometallic Polymers and Materials (2025) 35:7110-7128

room temperature. SPGEs were procured from Metrohm
DropSens S.L. (Spain).

2.2 Construction of the Ni(OH), Non-enzymatic
Glucose Sensor

Ni(OH), was deposited onto the SPGE using a potentiostatic
method [25]. 0.1 M nickel acetate (Ni(CH;COO),-4H,0)
solution was freshly prepared for this deposition. Twenty
microliters (20 pL) of this solution was applied to the SPGE
and the electrodeposition was carried out at a constant poten-
tial of -0.9 V for 800 s. For glucose detection, solutions with
concentrations from 1 mM to 10 mM and 10 uM to 200 uM
were prepared in 0.1 M NaOH. As the glucose concentration
increased, the anodic peak current at approximately+0.7 V
also increased, reflecting the interaction between glucose
and Ni(OH), in the alkaline medium. To use the Ni(OH),
sensor, 20 uL of glucose solution in 0.1 M NaOH was drop-
casted onto the electrode. After a 10-second resting period
for hydroxide ions to facilitate Ni(OH), oxidation, CV was
conducted over a potential range of —1.0 V to +1.0 V and
CA was conducted at +0.63 V for 1200 s.

Fig. 1 a SEM image of SPGE/Ni(OH), at 1 um b
SEM image of SPGE/Ni(OH), at 200 nm ¢ EDX
spectrum of Ni(OH),d—f) Elemental mapping of
Ni(OH),d nickel (red) e oxygen (green) f overall

mapping

2.3 Instrumentation

Electrochemical measurements were conducted using a
Metrohm Dropsens pStat-i potentiostat/galvanostat, paired
with SPGEs sourced from Metrohm DropSens in Spain.
These electrodes formed a 3-electrode system comprising
gold working and counter electrodes, a silver quasi-refer-
ence electrode and electrical contacts. The working electrode
featured a diameter of 4 mm. A DRP-DSC connector was
used to link the SPGEs to the potentiostat. CV experiments
were performed at a scan rate of 100 mV/s over a potential
range of —1.0 V to +1.0 V to assess the electrochemical
characteristics of each sample. To analyze the morphology
of Ni(OH),-modified electrodes, a LS10 scanning electron
microscope from Zeiss Evo, Carl Zeiss NTS (Germany) was
employed, equipped with an energy-dispersive X-ray spec-
troscopy detector for elemental analysis.

3 Results and Discussion

SEM images of SPGE/Ni(OH). at varying magnifica-
tions (1 um and 200 nm) are illustrated in Fig. la and b,
respectively. Both figures reveal the agglomerated, rock-
like nanostructures of Ni(OH):, which exhibit a rigid sur-
face morphology with a dispersed nature. Generally, nickel
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hydroxide with irregular shape possess a higher specific
surface area which can provide a high density of active sites
and accordingly promote intimate interaction between the
active material and the surrounding electrolyte [26]. This
morphology is advantageous for enhancing electron trans-
port pathways, thereby improving the glucose oxidation
reaction.

Elemental analysis using EDX and elemental mapping
confirmed the chemical composition of Ni(OH)., identifying
nickel (Ni) and oxygen (O) as its primary elements. These
elements are clearly represented in the EDX spectrum of
Ni(OH): (Fig. 1c), with Ni and O percentages measured at
12.62% and 87.38%, respectively. The uniform distribution
of Ni and O on the Ni(OH): electrode’s surface is depicted
in Figs. 1(d—f) through elemental mapping images, where
red and green colors correspond to Ni and O, respectively.

800

3.1 Voltammetric Characteristics of SPGE/Ni(OH),
Towards Glucose

Cyclic voltammetry (CV) is a valuable and practical tech-
nique for observing electron transfer processes at modified
electrodes. This method was used to evaluate the electro-
catalytic activity and non-enzymatic glucose sensing capa-
bilities of electrodes in an alkaline medium. Figure 2 shows
the CV responses of the bare SPGE and the SPGE/(NiOH),
electrode in the absence and presence of glucose.

The bare SPGE displays no distinct oxidation or reduc-
tion peaks, indicating limited electrochemical reactivity. In
contrast, the SPGE/(NiOH), electrode exhibits clear anodic
and cathodic peaks at +0.12 V and —0.25 V, respectively,
which are associated with the Ni(IT)/Ni(Ill) redox couple
[27]. When glucose is added, the oxidation peak becomes
more pronounced while the reduction peak diminishes, sug-
gesting that Ni(OH), effectively catalyzes glucose oxidation
in the NaOH solution. This result is consistent with previ-
ous studies on glucose detection using NiO-based materi-
als [28]. Furthermore, the anodic peak potential shifts to a
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Fig.2 CV curves of SPGE and Ni(OH), modified SPGEs before and after addition of 2 mM glucose in 0.1 M NaOH solution at the scan rate of
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higher value, likely due to glucose diffusion limitations at
the electrode surface.

The glucose oxidation mechanism facilitated by NiO-
based materials can be outlined by the following reactions:

Ni(OH), + OH™ — NiOOH + HyO + e~ (1)

NiOOH + glucose — Ni(OH), + gluconolactone )
In the CV forward scanning process, the Ni(OH), grown on
the SPGE surface is electrochemically oxidized to NIOOH
in 0.1 M NaOH solution (Eq. (1)). Owing to the transforma-
tion of electrons, the anodic current peak is formed simul-
taneously. Based on Eq. (2), NiOOH then involves in the
oxidation of glucose (C¢H;,0O¢), which generates gluco-
nolactone (C¢H;,O;4) and Ni(OH),. With this reaction, the
cathodic current peak is much lower than the anodic current
peak because the electrons released by glucose oxidation do
not pass through the electrode (Fig. 2) [29].

The anodic peak reflects the electron release associ-
ated with the oxidation of Ni(II) hydroxide (Ni(I[)(OH).)

to nickel oxy-hydroxide (Ni(II)OOH). The cathodic peak
corresponds to the reversible reduction of Ni(III)OOH back
to Ni(II) hydroxide in alkaline media [7]. Upon adding 2
mM glucose, significant changes are observed in both the
anodic and cathodic currents, indicating the electrooxida-
tion of glucose to gluconolactone by Ni(II[)OOH (Eq. (2)).
Simultaneously, Ni(III)OOH is reduced back to Ni(II)
(OH)2, demonstrating effective electrochemical catalysis of
glucose oxidation by the modified electrodes. Additionally,
both the cathodic and anodic peak potentials shift positively,
which is attributed to glucose diffusion limitations during
the catalytic process [13].

Figure 3 represents the CVs of the SPGE/Ni(OH), elec-
trode in 0.1 M NaOH solution at various scan rates. The
data reveal a clear increase in both anodic and cathodic peak
currents with rising scan rates. The inset graph illustrates
a linear relationship between the anodic peak current and
the square root of scan rate over the range of 25-100 mV/s,
with a correlation coefficient of R?=0.9973. This linear-
ity suggests that the electrooxidation of glucose follows
a diffusion-controlled electrochemical process, which is

1000
800 100
1 50 R?=0.9973
8004 3°°
< ] E" 50 .
= 3 w1 ' 100 mV/s
g R 1504 R?=0.9978 .
S 1 2004— 5 4 T T -
O 200 Scan rate'? (mV/s)'? 25 mV/s
0 -
-200

-1,0 -0,5

I
0,0

0,5 1,0

Potential (V)

Fig.3 CVs of the SPGE/Ni(OH), in 0.1 M NaOH with different scan rates. Inset: the relationship between cathodic and anodic peak current with

the scan rate
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advantageous for quantitative analysis in practical applica-
tions [30].

Figure 4 presents the CV curves of the SPGE/Ni(OH):
electrode in 0.1 M NaOH solution with varying glucose
concentrations, ranging from 1 mM to 10 mM, measured
at a scan rate of 100 mV/s. As glucose is progressively
added, there is a significant increase in the anodic peak cur-
rent (Ipa), which indicates effective oxidation of the glucose
molecules. This substantial rise in Ipa highlights the excel-
lent electrocatalytic performance of the SPGE/Ni(OH):
electrode, attributed to the superior catalytic properties of
Ni(OH):. The linear and noticeable increase in Ipa at an
applied potential of approximately+0.63 V suggests that
the SPGE/Ni(OH): electrode is highly sensitive and demon-
strates excellent linearity, making it a promising candidate
for glucose sensing applications [31].

In Fig. 4, the CV curves for the SPGE/Ni(OH), electrode
show that with increasing glucose concentration, the anodic
peak currents progressively increase, while the cathodic
peak currents decrease. Additionally, the oxidation peak

shifts slightly to higher potentials with higher glucose con-
centrations in 0.1 M NaOH. This shift is attributed to the
greater energy required for glucose diffusion on the elec-
trode surface at higher concentrations [32]. These observa-
tions confirm that the SPGE/Ni(OH): electrode demonstrates
excellent catalytic performance for glucose oxidation.

Figure 5 illustrates the calibration curve for the SPGE/
Ni(OH), glucose sensor. The sensor demonstrates an
increased response with rising glucose concentrations, show-
ing a reliable linear range from 1 mM to 10 mM glucose. The
linear regression equation, I(nA)=240.122c(mM)+133.053
with a correlation coefficient (R?) of 0.9924, reflects a strong
linear relationship within this range [33].

In practical scenarios, other organic species present in
human blood can potentially interfere with the non-enzy-
matic electrooxidation of glucose [34]. Therefore, evaluat-
ing the specificity and selectivity of the working electrode
is essential and must be confirmed through interference
testing. Figure 6 displays the cyclic voltammetric response
of the SPGE/Ni(OH), electrode when 1 mM ascorbic acid,

Current (uA)
o
3
1

-1,0 -0,5

T . .
0,0 0,5 1,0

Potential (V)

Fig.4 CV curves of Ni(OH), modified SPGE under various glucose concentration from 1 mM to 10 mM in 0.1 M NaOH solution
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Fig.5 Calibration plot between the anodic peak currents vs. glucose concentration

fructose and maltose are added to glucose solutions. The
results indicate that these interfering substances produce no
significant current response compared to glucose in 0.1 M
NaOH solution. Additionally, a comparative bar chart in
Fig. 7 provides a clear overview of the negligible current
increase caused by these interfering species, demonstrat-
ing that they do not impact glucose electrooxidation on the
SPGE/Ni(OH), electrode. These findings confirm that the
SPGE/Ni(OH): electrode exhibits acceptable selectivity for
glucose detection.

3.2 Amperometric Characteristics of SPGE/Ni(OH),
Towards Glucose

The analytical performance of the sensor was evaluated
by examining its reproducibility, sensitivity, selectivity
and stability. Among these parameters, reproducibility is
particularly critical for assessing both the sensor’s perfor-
mance and the consistency of the manufacturing process.

@ Springer

To evaluate reproducibility, five sensors were tested by con-
ducting chronoamperometry (CA) measurements in 0.1 M
NaOH (Fig. 8). The relative standard deviation (RSD) of
the sensor responses was calculated to be 3.09%, which falls
within the acceptable range for biosensing applications [35].

To evaluate sensor performance, glucose concentrations
ranging from 0.01 mM to 0.2 mM were sequentially intro-
duced into 20 mL of stirred 0.1 M NaOH after every 100 s
while maintaining a constant applied potential of +0.63 V,
as shown in Fig. 9. Following each glucose injection, the
modified electrode exhibited a rapid stepwise increase in
current response, reaching a steady state within 3 s. This
fast stabilization suggests efficient electron transfer kinet-
ics, consistent with the CV results. The steady-state current
increased with higher glucose concentrations, attributed to
glucose oxidation and the formation of hydrogen peroxide
(H20:) at the sensor surface [36]. The corresponding calibra-
tion plot for the CA measurements, shown in Fig. 10, illus-
trates a linear response to glucose concentrations between
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e SPGE/Ni(OH),+10 mM glucose
== SPGE/Ni(OH),+10 mM glucose+ascorbic acid
7 SPGE/Ni(OH),+10 mM glucose+fructose
(=== SPGE/Ni(OH),+10 mM glucose+maltose

Current (uA)
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0,0 0,5 1,0

Potential (V)

Fig. 6 The impact of biomolecules on interference

10 uM and 200 uM. However, at higher concentrations, the
response deviated from linearity, likely due to sensor sur-
face saturation and glucose accumulation [37].

Figure 10 presents the calibration curve for the chro-
noamperometric current response of SPGE/Ni(OH). to
glucose, demonstrating a linear relationship between the
oxidation current and glucose concentration within the
range of 0.01 mM to 0.2 mM. Glucose analysis within this
linear range (10-200 uM) exhibited a high correlation coef-
ficient (R? = 0.9914) and remarkable sensitivity (10.202
pA uM™ cm?), as determined from the linear equation
I(tA)=10.202¢c(uM)+393.283. Furthermore, the limit of
detection (LOD) for glucose in this study was calculated as
1.8 uM using the formula: LOD=3.3 x (standard deviation
of the regression line (6)) / slope (S). These findings under-
score the outstanding performance of the proposed sensor
as a highly sensitive and non-enzymatic electrochemical
glucose sensor.

Selectivity is a crucial factor in evaluating the analytical
performance of non-enzymatic glucose sensors. To assess
the selectivity of the sensor and potential interference from
other substances, ascorbic acid, fructose and maltose were
tested. These substances typically exist in biological sam-
ples at concentrations ranging from 0.1 to 0.2 times that of
glucose [38]. In this study, anti-interference ability of the
sensor was evaluated by adding 10 pM glucose to 0.1 M
NaOH, followed by the sequential introduction of interfer-
ing substances at their physiological concentrations of 1 uM
at specific intervals, as shown in Fig. 11. The oxidation cur-
rent response of glucose remained dominant, while the sig-
nals from interfering agents were minimal, demonstrating
the high selectivity of the sensor for glucose oxidation at a
fixed potential of +0.63 V.

One of the key advantages of non-enzymatic sensors is
their high stability at room temperature compared to enzy-
matic biosensors [36, 38]. To evaluate the stability of the
proposed sensor, its chronoamperometric response was
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Fig. 7 Bar graph depicting the interference effect

measured in the presence of 100 pM glucose in 0.1 M
NaOH, as shown in Fig. 12. After a storage period of
two months, the current response of the electrode for glu-
cose oxidation was re-measured. Remarkably, the SPGE/
Ni(OH): electrode retained approximately 93% of its initial
current response, demonstrating excellent long-term stabil-
ity. The amperometric response of the electrode after two
months was nearly identical to its performance prior to stor-
age. These findings highlight the superior stability of the
developed sensor at room temperature, outperforming many
previously reported sensors [37].

In order to validate the commercial reliability and practi-
cal applicability of the SPGE/Ni(OH): electrode as a glu-
cose sensor, glucose concentrations in real samples were
analyzed using the amperometric method. The sensor’s
response to glucose oxidation was tested with commercially
available fluids, including apricot juice, sourcherry juice,
orange juice, coke and sprite, as shown in Fig. 13. A fluid
solution containing 3 mM glucose was prepared for sensing

@ Springer

purposes, following a previously reported method [39].
Specifically, 1 mL of each fluid (3 mM) was dissolved in
30 mL of 0.1 M NaOH and the amperometric response was
measured at the applied potential for each sample. Among
the tested samples, coke exhibited the highest current
response compared to the other fluids as shown in Fig. 14.
Table 1 summarizes the sugar content of each fluid and the
corresponding current response observed during the sensing
tests. These findings demonstrate that the prepared SPGE/
Ni(OH): electrode is capable of selectively detecting glu-
cose in real samples, underscoring its potential for practical
applications.

To assess the synthesized electrode for non-enzyme glu-
cose sensors, a comparison with other reported electrodes
is summarized in Table 2. The SPGE/Ni(OH), electrode
demonstrates exceptional glucose electrocatalytic activ-
ity, including a broader linear range and a lower detection
limit. Our approach offers a straightforward and cost-effec-
tive method for electrodepositing Ni(OH). onto the SPGE
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Fig. 8 Reproducibility results for chronoamperometry of different sensors in 0.1 M NaOH

network, avoiding the use of high temperatures, toxic nickel
salts and binders.

4 Conclusion

This study introduces a practical and cost-effective one-
step method for synthesizing SPGE/Ni(OH), for use in
electrochemical glucose sensors, eliminating the need for
complex modifications and assemblies. Electrochemical
investigations reveal that the material exhibits excellent
catalytic activity for the enzyme-free electrooxidation of
glucose in alkaline conditions. Electrocatalytic performance
metrics show that SPGE/Ni(OH), has a broad linear range
extending up to 200 uM, a detection limit as low as 1.8 uM
and can selectively identify glucose even in the presence
of interfering substances. The improved electrocatalytic
performance is attributed to efficient electron transfer and
abundant active sites within the material. Given its facile
preparation process and superior electrocatalytic properties,
this approach offers a valuable framework for developing

3

metal hydroxide-based materials for non-enzymatic electro-

chemical sensing.
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Fig. 9 Amperometric response of SPGE/Ni(OH), with step-wise glucose addition in 0.1 M NaOH at a fixed potential of +0.63 V
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Fig. 11 Selectivity analysis of SPGE/Ni(OH), through CA measurement with successive additions of glucose and some interfering species
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Fig. 12 Amperometric curves recorded for 100 uM glucose by SPGE/Ni(OH), after 2 months as compared to the initial
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Fig. 13 Amperometric responses of SPGE/Ni(OH), for glucose in commercially available fluid samples of orange juice, sourcherry juice, apricot
juice, sprite and coke

@ Springer



Journal of Inorganic and Organometallic Polymers and Materials (2025) 35:7110-7128

7125

1600

1400 -

1200

-

o

o

o
1

800

Current (uA)

600

400

200 -

Apricotj. Sourcherry j. Orange j. Coke

Fig. 14 Plot of the current in real samples

Table 1 Sugar concentration values in commercially available fluids
and their corresponding current responses for the SPGE/Ni(OH),

Fluid Available concentration ~ Obtained
(g/mL) response
using SPGE/
Ni(OH), (1A)
Apricot juice 0.064 1189.36
Sourcherry juice 0.060 1099.23
Orange juice 0.058 1040.17
Coke 0.106 1312.67
Sprite 0.09 1249.48

Sprite
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Table 2 Comparison of SPGE/Ni(OH), catalyst performance with other Ni-based glucose sensors

Catalyst Morphology Electrode Chemical Linear range Limitof  Selectivity Refs.
Environment detection
Ni(OH), Nanorod ITO 02MNaOH  0.1-156 mM 70 uM Ascorbic acid, uric acid, [40]
dopamine
Ni(OH), NP/MoSx Thin film Glassy carbon 0.1 M KOH 0.01-1.3 5.8 uM Ascorbic acid, dopamine, uric [41]
electrode mM acid, fructose, galactose
Ni/VCNTs/G Nanotube Graphite foil 0.1 MNaOH  0.05-1.0 30 uM Ascorbic acid, uric acid, galac-  [30]
mM tose, xylose
B-Ni (OH),/NP-Ni Nanopetal Metallic glass 0.2 M NaOH 1-18 mM 0.35uM  Fructose, sucrose, uric acid, [42]
ascorbic acid, NaCl
Ni(OH), Nanosheet Polyurethane 0.1 MNaOH  0.01-2.06 0.32 uM  Ascorbic acid, dopamine, uric [43]
sponge mM acid
Ni/Ni(OH),/MIP Nanoparticle ~ Screen printed 0.1 MNaOH  0.04-2.6 8.2 uM Ascorbic acid, uric acid [44]
carbon mM
electrode
CuO/Ni(OH), Nanosheet Carboncloth 0.1 MNaOH  0.05-8.5 0.31 uM  Ascorbic acid, dopamine, uric [45]
mM acid, NaCl
Ni/Au bilayer Nanowire Glassy carbon 1 M NaOH 0.05-65 mM  10.69 uM  NaCl, ascorbic acid, dopamine,  [46]
electrode uric acid
Ni-MOF/Ni(OH), Nanorod Glassy carbon 0.1 MNaOH  0.001-3.4 0.7 uM Fructose, lactose, sucrose, ascor- [47]
electrode mM bic acid, dopamine, uric acid
Ni(OH), Nanoparticle  Inconel 0.1 MNaOH  0.001-10 2 uM Ascorbic acid, acetaminophen,  [48]
625foam mM sucrose, uric acid
NiO Thin film FTO 0.5mM KOH 25 uM-5 2 uM Ascorbic acid, uric acid, folic [49]
mM acid, KOH
Ni@Ni(OH), Nanosheet Glassy carbon 0.1 M NaOH 1 uM-3.1 9.1 uM NaCl, KCl, urea, sucrose, fruc- [50]
electrode mM tose, ascorbic acid
Ni-Cu alloy Thin film Titanium 0.1 M KOH 0.25-8mM 497 uM  Ascorbic acid, uric acid, oxalic  [51]
substrate acid, fructose, sucrose, NaCl,
KNO,
Ni-Niacin MOF Nanorod Carbon paste 0.1 MNaOH  0.06-28.5 6 uM Fructose, lactose, dopamine, [52]
electrode mM KCl, uric acid, ascorbic acid
Ni(OH), Thin film SPGE 0.1 MNaOH  0.01-0.2 1.8 uM Ascorbic acid, fructose, maltose This
mM work

@ Springer
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