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Uric acid is directly linked to gout, arthritis, neurological, cardiovascular, and
kidney-related disorders. It is a byproduct obtained from the breakdown of
purines and a significant indicator of hyperuricemia observed in both urine and
blood. In the absence of any enzyme, it's quite difficult to develop a novel, cost-
effective, and clinical method for uric acid detection. Herein, we report a very
simple, low-cost, and non-enzymatic method for the selective identification and
quantification of uric acid using green synthesized silver nanoparticles (Ag NPs).
The desired Ag NPs were synthesized by the hydrothermal method using Erythrina
suberosa sawdust as a deagglomeration agent and Psidium guajava extract as a
reductant. The synthesis of the sensing platform, i.e., sawdust-deposited Ag NPs,
was confirmed through different techniques such as UV-Vis spectrophotometer,
FTIR, XRD, EDX, and scanning electron microscopy (SEM). Sawdust can offer a
good, environmentally friendly, and cost-effective strategy to overcome the
problem of agglomeration in nanoparticles. The enzyme mimic, with the help
of H,0O,, oxidizes the colorless 3,3',5,5'-tetramethylbenzidine (TMB) to oxidized
TMB with a blue-green color. The addition of uric acid reduces the oxidized TMB
to a colorless product, resulting in a colorimetric change. For quality
improvement, different reaction parameters, including pH, time, TMB, and NPs
concentration, were optimized. Our proposed sensor responds in linear ranges of
0.04-0.360 pM, with a limit of quantification of 0.01 uM and a limit of detection of
0.004 pM. The suggested enzyme mimic detected uric acid in blood samples, with
particular specificity in the presence of competitive analytes.
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1 Introduction

Uric acid (UA) is a significant indicator of human health associated
with a number of diseases, including renal failure, heart disorders,
kidney stones, arthritis, and gout (Tripathi et al., 2020). Uric acid
formation arises as a consequence of the breakdown of the two
indigenous purines and a foreign nucleotide pool (Chaudhary et al.,
2013). Besides this, several other reasons, including both acute and
chronic ones, might lead to elevated serum uric acid levels. For
instance, high alcohol consumption and a diet that contains purines
or proteins cause high levels of uric acid. Alternately, circumstances
resulting in a decline in the rate of glomerular filtration, an increase in
total tube absorption, or a decrease in uric acid excretion can lead to
persistent hyperuricemia (Choi et al.,, 2005). Owing to its role as a
biomarker of numerous diseases, it is important to monitor its
concentration in an eco-friendly and cost-effective manner.

Uric acid determination has previously been reported through
advanced techniques including enzyme-based (Jiang et al., 2007),
chemiluminescence (Zhang et al., 2011), liquid chromatography
(Zuo et al., 2011), electrochemiluminescence, etc (Tao et al., 2012).
However, due to their high cost and complicated procedures, these
approaches are only useful in laboratories with abundant resources
and state-of-the-art facilities. The problems associated with enzymes
like low shelf life, high cost, difficult handling, and sensitivity to
temperature make it necessary to search for viable alternatives like
nanozymes (Wu et al., 2020a; Wu et al., 2021). Today, scientists are
showing a keen interest in developing non-enzymatic sensing
platforms for various biomarkers (Wu et al, 2017; Wu et al,
2020b). Compared to the methods listed above, the colorimetric
biosensor method for UA detection is a very quick, easy,
inexpensive, highly selective, and sensitive approach and should
be highly recommended. Additionally, colorimetric sensors provide
the added advantage of visual monitoring of the progress of a
reaction through the unaided eye (Nishan et al, 2021la).
Researchers are demonstrating a keen interest in nanomaterial-
based sensing platforms (Asad et al., 2022; Nishan et al., 2023).

There have been several types of nanoparticles employed in
biosensors, including metals, oxides, semiconductors, and
composite nanoparticles. Despite the fact that these nanoparticles
have distinct functions in various sensing systems, a lot of the
physical characteristics of nanostructures are significantly distinct
from those of bulk materials and are capable of distinctive
applications (Garg and Kumar, 2011). Different elements, such as
gold nanoparticles and reduced graphene oxide (Mazzara et al.,
2021), and iron oxide nanoparticles (Cai et al., 2019), were recently
employed to detect uric acid with peculiar specificity. To do this, new
nanoparticles have to be adapted; nevertheless, they have recently
been tested for agglomeration, uptake, and interaction with a range
of living cells using a high-resolution system (Groll et al., 1996).
Presently, Ag NPs have a significant role in the fabrication of
nanobiosensors due to their excellent conductivity, tunable
properties, low cost, easy synthesis, and accessibility (Nishan
et al,, 2021b). On the other side, sawdust is a cheap and widely
available resource that can be used as a possible deagglomeration
agent for nanoparticles and offers key benefits (Sevilla et al., 2007).
The synthesis of silver nanoparticles can be mediated by the use of
certain plant extracts. These extracts, owing to the presence of good
reducing agents, provide a safe, easy, and free of toxic chemicals
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route for synthesis. The Psidium guajava plant has been reported for
its medicinal value and is cultivated in different parts of the world.
Its leaf extract has been reported to have ascorbic acid, enzymes,
proteins, polysaccharides, polyphenols, flavonoids, etc. These
agents, owing to their strong reducing potential, can help in the
synthesis of silver nanoparticles by interaction with silver ions
(Wang et al., 2016).

Sawdust is produced in large quantities as a byproduct of the
wood processing industry. It is treated as waste or burned, adding to
the increase in carbon emissions. However, we designed this work to
capitalize on its abundant and low-cost availability, its porous
structure, and its large specific surface area (Pariyar et al., 2020).
Moreover, the presence of rich organic matter in the form of cellulose,
hemicellulose, lignin, etc. provides it with a large number of functional
groups, including hydroxyl and carboxyl groups (Kalavathy et al.,
2005). Previously, erythrina subersoa leaf extract was used in the
synthesis of Ag NPs by Mohanta et al. (2017). The synthesized
nanoparticles were used for their cytotoxic, antimicrobial, and
antioxidant potential. In the present work, we used erythrina
subersoa sawdust as a deagglomeration strategy, whereas Psidium
guajava plant extract is being used as a reductant. Moreover, we used
our fabricated platform for colorimetric detection instead of bioassays.

In this study, we synthesized Erythrina suberosa-deposited silver
nanoparticles (Ag NPs) from Psidium guajava leaf extract. A
hydrothermal procedure was used for the colorimetric sensing of
uric acid for the first time. During the synthesis process, Erythrina
suberosa sawdust was used to enhance the sensing capabilities of Ag
NPs. A novel, quick, highly sensitive, and specific uric acid detection
method was used to oxidize 3,3',5,5' -tetramethylbenzidine (TMB) in
the presence of hydrogen peroxide. In order to obtain the best efficiency
of the proposed biosensor, a variety of reaction parameters, comprising
(a) the amount of nanoparticles; (b) pH; (c) TMB level; and (d)
incubation time, have been optimized. The suggested biosensor was
assessed for peculiar selectivity and sensitivity under the influence of the
above-mentioned optimal factors.

2 Experimental
2.1 Chemicals and reagents

All the required chemicals, including sodium hydroxide
(NaOH)  (297.0%),  3,3',5,5'-tetramethylbenzidine ~ (TMB),
hydrochloric acid (HCI) (90%), and uric acid (UA) (CsH4N,Os,
98%), were obtained from Sigma Aldrich United States. The PBS
solutions with different pH levels were purchased from BioWorld.
All these chemicals were used directly out of the bottle in their purest
form. Deionized water from an ElgaPurelab was used to prepare
solutions. Throughout the experimental procedure, high-quality
glassware and ultra-pure deionized water were used.

2.2 Instrumentation

For the FTIR spectrum data analysis of the synthesized Ag NPs,
the characteristic peaks of Ag NPs were identified through the FTIR
spectrum with 256 scans per sample at 4 cm™' resolution (Agilent
Technologies of Danbury FTIR spectrometer). The selected range to
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FIGURE 1

UV-Vis spectrum of the as-synthesized Ag NPs with the surface Plasmon resonance around 393 nm
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FIGURE 2

FTIR spectrum of the synthesized sawdust-deposited Ag NPs with characteristic bands present in the platform.

get the samples’ FTIR spectra was 4,000-400 cm™'. A scanning
electron microscope equipped with an energy-dispersive X-ray
(EDX) system was used for the size, morphology, and elemental
analyses of the prepared nanoparticles. SEM technology was used to

determine the dimensions and shape of the suggested Ag NPs (SEM-

Frontiers in Materials

EDX) with a TESCAN VEGA (LMU) (Oxford Instruments). While
the crystalline structure and different states of the synthesized Ag
NPs were examined by diffraction of an X-ray XRD-6100 system
(Bruker Smart Apex CCD) equipped with monochromatic Cu- Ka
radiation (A = 0.15418 nm). The UV-Vis spectra of the Ag NPs and
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FIGURE 3

XRD analysis of the synthesized sawdust-deposited Ag NPs shows the fabrication of Ag with an orthorhombic phase.

TABLE 1 EDX analysis of the synthesized sawdust-deposited Ag NPs.

Element Weight % Atomic %
C 45.30 56.64

o 4425 41.54

al 0.92 039

K 0.41 0.16

Ag 9.12 0.06

Total 100.00 100.00

samples used for experimentation were recorded using an
ultraviolet-visible spectrophotometer (Shimadzu, UV, 1800; Japan).

2.3 Preparation of extract and Ag NPs
synthesis

To prepare the extract, we first gathered the green leaves of Psidium
guajava and then cleaned them with distilled water. Then it was incubated
in a dust-free, exposed-to-sunlight environment for 4 days. This was
followed by heat drying before being blended into a fine powder. The
liquid extract was produced by mixing 20 mg of leaf powder with about
300 mL of water. The beaker was spun for 3 h at 1,100 rpm and 60°C with
continuous stirring using a magnetic stirrer. It followed that filtration was
done using filter paper, and then the extract was stored in bottles. About
50 mL of extract solution, dropwise, was mixed with an equal amount of
AgNO; solution (50 mL) and put on a heated plate at 50°C and
1,100 rpm for 1 h. Along with 1 g of Erythrina suberosa sawdust, add
it while stirring. Solid Ag NPs were obtained by centrifugation of the
synthesized solution of Ag NPs for 15 min at 4,500 rpm.
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2.4 Detection of uric acid using colorimetric
approach

The detection analysis of Uric Acid in the presence of the proposed
Ag NPs biosensor was done by oxidizing 3,3',55'-
tetramethylbenzidine (TMB) dye with hydrogen peroxide. Briefly,
an Eppendorf tube containing 2 mg of NPs, 0.5 mL of PBS (pH 4),
02mL of TMB (40 mM), and 0.2mL of H,O, were used for
colorimetric sensing. About 0.360 uM uric acid was added and
incubated for 3-5min at optimized conditions to detect and
visualize the colorimetric changes. The spectra of absorption for the
final solution were obtained through a UV-Vis spectrophotometer.

3 Results and discussion
3.1 Characterization

In order to validate the system of the proposed Ag NP-based uric
acid biosensor, the following key characterization techniques
were used.

3.1.1 UV-vis spectral analysis

UV-visible spectroscopy is one of the most commonly employed
methods used to describe the structural features of nanoparticles. A
UV-Vis spectroscopy of Ag NPs was recorded, as shown in Figure 1.
The band at 393 nm corresponds to the literature-reported peak and
supports the synthesis of Ag NPs (Rashid et al, 2013). In metal
nanoparticles such as silver, the conduction band and valence band lie
very close to each other, allowing electrons to move freely. These free
electrons give rise to a SPR absorption band (Noginov et al., 2006),
which occurs due to the collective oscillation of electrons in silver
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EDX analysis of the synthesized sawdust-deposited Ag NPs indicates the presence several of elements, including Ag, in the fabricated platform.
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SEM analysis of the synthesized sawdust-deposited Ag NPs with different magnification images (A—D). The images indicate the role of sawdust in the

homogenous dispersion of Ag NPs.

nanoparticles in resonance with the light wave. This absorption
strongly depends on the particle size, dielectric medium, and
chemical surroundings. Small spherical nanoparticles (<20 nm)
exhibit a single surface plasmon band (He et al., 2002).

3.1.2 FTIR analysis

The FTIR spectrum was recorded as shown in Figure 2. In the
spectrum, various bands are seen at various locations. The spectrum
demonstrated wide bands of absorption at 3,392.17 cm™, which
corresponds to the amine groups present in our mimic enzyme. The
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band around 1,630.52 cm ™" indicates the presence of a double bond
(C=C) in the aromatic rings. The band absorption at 1,063.55 cm™
corresponds to the C-O linkages present in the carboxylic and
hydroxyl groups. The band around 480 cm™ indicates the
presence of an interaction of silver with oxygen present in our
synthesized mimic enzyme (Asad et al., 2022).

3.1.3 XRD analysis
The XRD pattern of Ag NPs is shown in Figure 3. It illustrates two
diffraction peaks with miller indices of 111 and 200, as shown in the
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Uric Acid Detection: (A) Represent UV-Vis spectroscopic and colorimetric detection of uric acid. (B) shows the negative control reaction; curve A
corresponds to the blank solution; curve B corresponds to the sawdust reaction in which sawdust was used instead of Ag NPs; and curve C corresponds
to the main reaction with uric acid. Reaction conditions were: (A) NPs amount [2 mg, PBS 500 pL (pH 4), TMB 200 uL (40 mM), H,O, 200 pL, uric acid
200 pL (0.360 pM), (B) sawdust 2 mg, PBS 500 pL (pH 4), TMB 200 pL (40 mM), H,O, 200 pL, uric acid 200 pL (0.360 pM)l.
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FIGURE 7

Optimization of Ag NPs amount [Cond. PBS 500 pL (pH 4), TMB 200 pL (40 mM), H,O, 200 uL, uric acid 200 pL (0.360 uM)].

XRD pattern of synthetic Ag NPs, which are centered at 2 = 38 and
44, respectively. The diffraction peaks in the XRD pattern of the
synthesized Ag NPs (JCPDS No. 14-0644) confirm the creation
of Ag with an orthorhombic phase. The mean size of particles

Frontiers in Materials

was calculated using the Scherrer formula based on the
orthorhombic phase of the Ag NPs using the most powerful
peak. The average crystal-size of orthorhombic-phase Ag NPs
was found to be about 8 nm (Nishan et al., 2020).
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TMB optimization [Cond. NPs amount 4 mg, PBS 500 pL (pH 4), H,O, 200 pL, uric acid 200 pL (0.360 pM)].
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(A) In the presence of different uric acid amounts under optimum conditions, colorimetric uric acid detection (B) is calibrated on a graph between

different uric acid levels and absorbance.

3.1.4 EDX analysis

Through EDX assessment, the chemical composition of the
sawdust-deposited Ag NPs was examined, as shown in Table 1;
Figure 4. This proved that, along with other elements, Ag was also
found in the prepared platform. The weight contents of Ag, O, C, K, and

Frontiers in Materials

Cl were determined by EDX analysis to be 9.12, 44.25, 45.30, 0.41, and

09

0.92, respectively. Carbon and oxygen are visible due to their former
exposition in the atmosphere. In an earlier study, Gardea-Torresdey
etal. (2003) obtained the formation of individual spherical-shaped silver
nanoparticles in the range 2.5-4 keV by using Alfalfa.
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TABLE 2 Comparison of colorimetric biosensor for uric acid with some recently reported studies.

Materials used Method applied Limit of detection (uM) Linear range (uM) References
1 CuS NPs Colorimetric 0.1 1-1,000 Xue et al. (2018)
2 Fe304@MnO2 NS Colorimetric 0.27 1-70 Yang et al. (2022)
3 Au NPs Colorimetric 0.04 0.1-30 Li et al. (2021)
4 MIL-53(Fe) Colorimetric 13 4.5-60 Lu et al. (2015)
5 MoS2 Colorimetric 0.3 0.5-100 Wang et al. (2019)
6 uPADs modified with chitosan Colorimetric 37 130-380 Gabriel et al. (2016)
7 PtNPs Colorimetric 42 +5 1,000-8,000 Ali et al. (2019)
8 Cu20@Ag nanocomposites Colorimetric 0.4 0.5-100 Wang et al. (2020)
9 Pt/CeO2 nanocomposites Colorimetric 0.08 0.5-30 Liu et al. (2019)
10 PAR/aPGE electrochemical sensing 0.03 0.09-110 Liv (2023)
11 pTRT/aPGE Electrocatalytic 0.10 0.34-60 and 70-140 Liv et al. (2023)
12 Sawdust-deposited Ag NPs Colorimetric 0.004 0.04-0.360 This work

Absorbance

FIGURE 12

The response of the proposed sensor to different possible interfering compounds having the same concentration of 0.360 uM. (A) Hydrogen
peroxide (B) Glucose (C) Lead (D) Nitrile (E) Ascorbic acid (F) Uric acid. All the experiments were conducted in triplicate and the data were presented as the
standard error of the mean.

3.1.5 SEM analysis on the surface of the sawdust. Here, the sawdust helps in the
The surface structure of the synthesized sawdust-deposited Ag ~ deagglomeration of the Ag NPs, which is helpful in enhancing
NPs was studied through scanning electron microscopy (SEM), as  their activity as a biosensing platform for the detection of uric
shown in Figures 5A-D. As indicated by the images taken at different  acid. The lattice-like structure with a high surface area, as can be
magnifications, the synthesized Ag NPs are homogenously distributed ~ seen from the images, shows the beneficial effect of sawdust.
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FIGURE 13

The proposed sensor response with different physiological solutions at optimized experimental conditions [Cond. NPs amount 4 mg, PBS 500 pL
(pH 4), TMB 200 pL (40 mM), H,O, 200 pL, uric acid physiological solution 200 uL (0.162, 0.201, and 0.243 uM).

3.2 Colorimetric uric acid detection

Uric acid (UA) was detected by quick and precise colorimetric

sensing of the proposed Erthrina suberosa-deposited silver
nanoparticles, as shown in Figure 6. The adsorption of hydrogen
peroxide on the surface of NPs results in the production of OH
radicals, which are subsequently connected to the oxidation of TMB
to create blue-green compounds. The blue-green result was further
reduced to colorless when uric acid was introduced to the process. The
production of OH radicals from the adsorption of peroxide from
hydrogen on the surface of NPs contributes to the oxidation of
TMB and the development of blue-green molecules. The solution
transformed from a blue-green substance to a light, clear substance
that could be seen with the unaided eye when uric acid was added. A
UV-Vis spectrophotometer can also be used to detect the colorimetric
change. We also used a negative control with Eryhtrina suberosa
sawdust instead of Ag NPs to make sure the colorimetric shift was
only caused by NPs, as shown in Figure 6A. No color change was
noticed when hydrogen peroxide and uric acid were combined, proving
that only the proposed Ag NPs biosensor can detect uric acid, as shown

in Figure 6B.

3.3 Proposed mechanism

The proposed mimic enzyme, in the presence of H,0,, acts as an
oxidizing agent and oxidizes TMB into a blue-green product. The Ag
NPs deposited on the sawdust were enriched by the electron transfer
from TMB. As a result, our synthesized mimic enzyme transferred
electrons to H,O, and broke them down to OH-free radicals and
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water. The OH radical thus formed results in the oxidation of TMB,
and a blue-green color is formed. As we add uric acid to this system,
it converts the oxidized TMB back to its reduced form (colorless). At
the same time, the uric acid oxidizes to allantoin, as shown in
Scheme 1.

3.4 Optimization of key parameters

3.4.1 Effect of nanoparticles loading
For the first the
nanoparticles concentration was optimized and found to be

best colorimetric sensing reaction,
around 4 mg of NPs, as indicated in Figure 7. Briefly, various
NP concentrations were added to the respective test tubes,
the No further
inconsistency was noticed in the colorimetric reaction, even

keeping other parameters consistent.
when the amount of NPs was raised or decreased. Therefore,
4 mg was chosen as the optimal dose and employed in further
tests, as shown in Figure 7. While in the case-reported literature,
Nishan et al. (2022), reported that 40 pL of IL-capped NiNPs was

optimum for the colorimetric detection of uric acid.

3.4.2 Optimization of TMB

After NPs optimization, we also optimized the best TMB
concentration, which was used in different concentrations so as
to get the best colorimetric response. We prepared TMB solutions of
different concentrations, ranging from 25 to 55 mM. The colors
turned light translucent when uric acid was introduced, and the
sensor responded best when TMB was used at a 40 mM
concentration, as shown in Figure 8. At doses lower or higher
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than 40 mM, the colorimetric reaction was not as fine-tuned.
Therefore, the best optimum TMB concentration was determined
to be 40 mM and was used in the remaining biosensing reactions.
Irrespective of its previously reported 0.8 mM concentration (Pan
et al,, 2018), in our current finding, the TMB solution shows the
optimal result at a 40 mM concentration. The main possible reason
for these differences may be the nature, composition, and oxidizing
power of the different nanostructures.

3.4.3 Optimization of pH

The pH of the solution being used has an important effect on the
biosensor system. It either improves or decreases the biosensor’s
efficiency. As shown in Figure 9, the impact of pH on the biosensor
was investigated using different pH 3-11 PBS solutions. At pH 4, there
were significant effects, while very little colorimetric change occurred at
pH 5-6. Higher pH (7-11) or lower than pH 3 demonstrate no
colorimetric changes. Thus, it indicates that pH 4 provides the best
colorimetric response and that pH 4 was determined to be the optimum
pH for the proposed biosensor, as shown in Figure 9. Our group
reported 7.5 as the optimum pH for colorimetric detection of uric acid
(Nishan et al., 2022). However, the reaction takes place at pH 4 in a
typical enzymatic situation (Lu et al., 2015).

3.4.4 Optimization of time

Time is one of the most influential factors in numerous biochemical
reactions. Therefore, the effect of time on the sensor was investigated at
different time periods ranging from 1-6 min. After 4 min of incubation,
the process had consumed all of the Ag NPs, and nothing further had
changed. Therefore, 4 min was chosen as the perfect time frame for the
suggested biosensor as shown in Figure 10. In the reported literature,
Chen et al. (2012), reported that 30 min was optimum for the proposed
reaction, which was much higher than our proposed reaction.

3.4.5 Colorimetric and spectrophotometric
detection of uric acid

After individual parameter optimization, the prepared Ag NPs
were used under optimal experimental conditions to measure
different levels of uric acid. The quantitative assessment of uric
acid has been performed with a very precise yet sensitive
colorimetric response. This was based on the relationship
between uric acid concentration and its intensity of absorption at
652 nm. The uric acid detection ability of the newly designed sensor
has been assessed using a variety of uric acid concentrations.
Figure 11 suggests how colorimetric biosensors react with
different uric acid levels. The sensor sensitivity and peak
intensity were high at lower uric acid concentrations; however, as
the uric acid concentration increased, they linearly decreased.
Overall uric acid detection in this method has an R* value of
0.998 and a linear range of 0.04-0.360 uM. The limit of detection
(LOD) has been determined to be 0.004 uM, whereas the limit of
quantification, or LOQ, was found to be 0.01 uM. When compared
to other previously explained detection methods, the proposed
colorimetric technique has the advantages of a low limit of
detection, cost-effectiveness, and direct eye observation. This
shows that our sensor is able to sense UA sensitively. As given in
Table 2, comparing our research with the previously reported
our current

colorimetric methods for wuric acid detection,

biosensors have a good linear range and limit of detection.

Frontiers in Materials

12

10.3389/fmats.2023.1298873

3.5 Selectivity study of the proposed sensor

The proposed sensor’s productivity with a variety of biomedical
applications for clinical diagnosis is greatly influenced by
interference tests. Human serum provides significant obstacles to
numerous analytical methods for uric acid detection because it
contains a large variety of potentially interfering species. These
difficulties are primarily related to the selectivity of the sensor
rather than just the detection range and sensitivity of biosensors.
The proposed method allowed for the selective detection of uric acid
while accounting for competing biomolecules and ions in serum
(Nishan et al., 2021c). Multiple coexisting substances were used to
test the selectivity and specificity of the proposed AgNPs biosensor,
including hydrogen peroxide, glucose, ascorbic acid, nitrile, lead,
and uric acid. When compared with uric acid, lead, hydrogen
peroxide, glucose, ascorbic acid, nitrile, and ascorbic acid all have
relatively high absorption values, as shown in Figure 12. However,
adding uric acid greatly decreases its absorption value at 652 nm,
even in the presence of these interfering species, which failed to
result in an apparent decrease in absorbance. The results show that
sawdust-deposited Ag NPs biosensors have a high selectivity and
good sensitivity for uric acid detection. According to the findings,
the presence of these interfering compounds does not interfere with
the ability to detect uric acid. As a result, the proposed biosensor has
a lot of promise for testing uric acid detection in real-life specimens.

3.6 Real samples analysis

The proposed biosensor was used to detect uric acid in the real
body’s fluids. We used it to detect and quantify uric acid
concentration in physiologic solution at levels of 0.162, 0.201,
and 0.243 pM. Figure 13 data indicates that the absorbance peak
rises as the physiological solution’s uric acid level increases. It shows
that the proposed sensor has the ability to detect uric acid in
physiologic fluid. Furthermore, this method removes the need for
sample preparation and allows rapid identification of uric acid in
physiological solutions. This technique could offer a new angle for
developing a cheap, simple, and highly accurate uric acid biosensor
that is highly probable too.

4 Conclusion

In conclusion, Ag NPs were synthesized by using Psidium
guajava extract and deposited on Erythrina suberosa sawdust via
the hydrothermal method for the colorimetric detection of uric acid.
All the characterization confirmed the synthesis of the sawdust-
deposited Ag NPs. Leaf extract, owing to the presence of bioactive
substances, demonstrated a good reduction potential to quickly
synthesize silver nanoparticles when they interact with silver
ions. Sawdust containing phenols and lignocelluloses can assist in
metal reduction and provide surface area. The synthesized sawdust-
deposited Ag NPs showed oxidase-like activity, which helped in the
non-enzymatic detection of uric acid in serum samples. The
presence of a silver lattice in Ag NPs increases its catalytic
activity and results in a considerably greater surface area. In the
absence of any enzyme, uric acid in blood samples may be identified
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through an easy method with excellent sensitivity, specificity,
accuracy, excellent linearity across a wide range, and a low limit
of detection using these biosensors.
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