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ABSTRACT

Aim: There are many uses for silver nanoparticles in the field of biomedicine due to their
exceptional properties. A major application of silver nanoparticles is the increase of antibiotics
that are clinically helpful against microbes and drug-resistant bacteria. However, environmentally
friendly methods for their synthesis must be developed. Objectives: Current study, the major
objective of this research is concentrated on to suggest an easy and well-organized biosynthesis
of silver nanoparticles by confirmed antioxidant, anti-inflammatory and anti-diabetic activities.
The ATSNPs (Afrohybanthus travancoricus silver nanoparticles) was biosynthesized with A.
travancoricus plant like capping and reducing agent. Materials and Methods: The ATSNPs
aqueous extract were mixed by water extract of TmM AgNO, solution led to appearance of
greenish brown to dark brown colour indicates the synthesis of SNPs. The silver nanoparticles
were characterized by UV-visible spectroscopy, FT-IR, SEM, XRD, and EDX analysis. Antioxidant
assay was tested through DPPH and ABTS* assays, anti-inflammatory assay through albumin
denaturation and antidiabetic assay by a-amylase and a-glucosidase activities. Results: A colour
change of solution from dark brown to light brown, absorption peak of ATSNPs as 290 to 300
nm in UV-vis spectroscopy. ATSNPs showed 6 intense peaks in FTIR analysis and functional
groups like phenols, alcohols, 1° amines, alkynes, aliphatic amines, aromatics, and alkyl halides
were identified. In XRD analysis showed 5 intense peaks at 20.8°, 30.3°, 40.1°, 40.9°, 60°. The EDX
analysis the presence of Ag at 3 kev and SEM analysis showed the size of ATSNPs ranges between
88 um — 242 pm. Antioxidant activity was observed the dose dependent manner in both
assays. Anti-inflammatory activity of ATSNPs proved maximum inhibition through egg albumin
denaturation. Antidiabetic activity exhibits maximum inhibition percentage of a-amylase and
a- glucosidase at 10 pg/mL. The lowest IC, value was noted in a amylase (170 pg/mL) and a
glucosidase (134 pg/mL). Conclusion: The obtained results recommended that using ATSNPs,
it is likely to represented silver nanoparticles with controlled characteristics and important
pharmacological activities.

Keywords: Afrohybanthus travancoricus, Green synthesis, Silver nanoparticles, Antioxidant,
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Due to its distinctive and alluring physicochemical properties,
nanotechnology is one of the most fascinating and difficult
research areas in pharmacology, water treatment, modern
materials science, and biomedical engineering.'*) Metal
nanoparticleshaveawide range of uses, including their antioxidant
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potency, anti-microbial activity against human pathogens, and
use in food products, anti-inflammatory properties in cosmetics,
and cancer treatment and diagnosis.

The preparation of silver nanoparticles has been studied
using a variety of methods recently, including chemical and
electrochemical ones (SNPs). However, most methods have
problems with the purification stage because the by-products
or chemicals used are dangerous and require a lot of energy to
prepare.’! To make nanoparticles, a variety of materials are
employed, including metals, silicates, non-oxide ceramics, metal
oxide ceramics, and metals.
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The reduction of nanoparticles using chemical, photochemical,
or electrochemical processes is currently the most popular
technique.'® Researchers frequently face difficulties in managed
the size and shape of nanoparticles and achieving uniform.
Utilizing biological truths, like micro-organisms or plant extracts
the synthesis practice, eco-friendly methods have been developed
to overcome the challenges.”’ One of the biggest advantages
of using plant materials for nanoparticle synthesis is that it
eliminates the need for labor-intensive procedures like compound
decontamination steps and maintaining microbial cell cultures.!®!
The majority of the environmentally friendly methods reported
have a number of problems, including stability, crystal growth,
and particle aggregation.

Due to their well-known health advantages, silver utensils
have been a standard item in the average household since the
beginning of time. Due to the altered physical and chemical
characteristics of silver and other metal nanoparticles, which
can fight bacteria, they have been successfully and widely used
in many industries, particularly in medicine.”’ Among different
kinds of metals, SNPs have demonstrated a high potential for use
in the pharmaceutical industry."” According to reports, SNPs
have been used to make anti-infection creams and ointments
for burns and wounds."! Additionally, they can be used as
optical components, such as fluorescent probes and sensors for
bioimaging.'"! This characteristic results from the distinctive
optical, electrical, and catalytic characteristics of SNPs. Due
to SNPs distinctive application characteristics, including
their anti-fungal,”™  anti-inflammatory,!""
anti-angiogenesis, ! anti-platelet," and other
activities, biomedicine has made extensive use of them."”? Because
they are incredibly effective at stopping and killing bacteria,
silver-based medicine products have actually been used for a very
long time to prevent and treat a variety of diseases and infections.
As a result, one of the most active research areas in recent years
has been the production of silver nanoparticles. An emerging
field of nanoscience research is the biosynthesis of nanoparticles.
Compared to physical and chemical methods, these strategies
have many benefits, such as being more affordable, requiring less
energy, being more environmentally friendly, and being easier
to use.™ Plant-derived metal nanoparticles have completely
changed the field of nanotechnology. Metal nanoparticles are

anti-bacterial,
anti-viral,

synthesized environmentally friendly through the components
of plant extracts. The chemical components help form stable
nanoparticles by acting as a capping agent as well as a powerful
reducing agent.!"!

Afrohybanthus travancoricus (Bedd.) Flicker is a member of the
Violaceae family (Violet family). It consists of 150 species that
are found into tropical, subtropical regions of the world, and are
frequently seen in mountainous areas.”?”! Travancore Green violet
is a shrub that grows up to 1.75 m tall and has branches that are
erect, round below, angled above, woody, and hairless. Leaves are
alternate, nearly stalkless, linear-lance shaped, saw-toothed along
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margins, tapering at tip, 1-9 x 0.5-2.5 cm, hairless; stipules are
subulate, glandular-finely velvet-hairy. Flowers are produced in
leaf axils on flower stalks that are 1-2 cm long and 2-bracteoled
towards the tip. Sepals are nearly equal in size, finely pointed,
and recurved. Petals are pink and variable, with the lower petal
being long-clawed and pouch-shaped. Others are sickle-shaped,
with hairs on the upper two spurs. There are 5 stamens, with
the anthers closest to the large petal having a round gibbous
spur at the base. The ovary is 1-celled, with numerous ovules
and a clavate, incurved style. Fruit is a capsule with 6-9 striped
white seeds. The Travancore Green violet is only found in the
Southern Western Ghats. Flowering season: July-September. The
plant is used to treat inflammation, dysuria, urinary infections,
diarrhoea, leucorrhea, and male infertility. It is also employed
as an anti-malarial, aphrodisiac, demulcent, tonic, diuretic,
and anti-convulsant.”!! The plant is used to treat a variety of
conditions, including breast tone, asthma, epilepsy, painful
dysentery, vomiting, burning sensation, and blood issues.*
According to our knowledge and a review of the literature, no
report is available on the biosynthesis with silver nanoparticles
and characterization of UV, FTIR, XRD, SEM, and EDX analysis,
A. travancoricus exhibits in vitro antioxidant, anti-inflammatory,
and anti-diabetic properties.

MATERIALS AND METHODS

Collection of Plant Material and Authentication

Botanical Survey of India, Coimbatore, identified A. travancoricus
leaves collected in the Mothiramalai, Kanyakumari district, Tamil
Nadu, during the month of July-September, 2021. Mothiramalai,
Kanyakumari district, Tamil Nadu, and India, Altitude is 105.15
m, Latitude are 8.5016504 and Longitude are 77.2992115. The
leaves of A. travancoricus were then thoroughly washed three
times with water, followed by a final time with distilled water.
These leaves were then air dried before being ground into a fine
powder with a pestle and mortar. Until extraction, a separate
container was used to store the powdered material.

Preparation of A. travancoricus leaf extract

100 mL of double-distilled water and 10 g of plant powder were
weighed, combined, and then boiled for 15 min. Extract was
created after the material was filtered through Whatman No. 1
filter paper. For upcoming research, the prepared extract was
stored at 4°C.

Silver nanoparticles synthesis using A. travancoricus
leaf extract

The source of the silver wasa 1 mM silver nitrate (AgNO,) solution
in double distilled water. The silver nitrate and leaf extract were
combined into a 9:1 ratio. The reaction the heated mixture below
its boiling point and continuously stirred with a magnetic stirrer
at 800 rpm. Within 24 hr in a dark room, the mixture had turned
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reddish brown. Before being characterised, the nanoparticles
were kept in an environment that was cool, dry, and dark.

ATSNPs nanoparticles’ characterization
Analysis using UV-visible spectroscopy

Using the Perkin-Elmer UV-vis Spectrometer Lambda-35, it
is possible to observe how silver nanoparticles in the solution
were being reduced. The solution was scanned at 480 nm/min
in wavelength ranges from 100 to 400 nm at various reaction
rates. The Spectrophotometer had “UV Win lab” software for
recording and analyzing data. The baseline of the spectrometer
was adjusted using a blank reference. A. travancoricus Silver
Nanoparticles (ATSNPs) UV-vis absorption spectra and the
resulting information were recorded in graphical form. The
reaction solution was incubated for 24 hr to examine how time
affected the formation of AgNPs.

Fourier Transform Infrared (FTIR) Measurement

In order to investigate and forecast any physicochemical
interactions between various constituents in a formulation,
FTIR measurements were carried out in the dried biomass of the
extract treated with AgNO, in order to identify the compound
responsible for the synthesis of ATSNPs. FTIR measurements
were made on the synthesised SNPs 24 hr after the reaction
began. The spectra were collected using samples that contained
KBr pellets and an FTIR PERKIN ELMER instrument with a
wavelength range of 4000 to 400 nm. The outcomes included
comparisons of the functional peak shifts.

Analysis of X-ray Diffraction measurement (XRD)

The X-ray Diffraction (XRD) analysis was finished using RICA
KU ULTIMA. The crystalline structure of the bio-synthesised
silver nanoparticles was investigated using an X-ray powder
diffracts metre and the X-ray diffraction technique. Using this
technique, silver nanoparticles made by biological processes are
examined for their crystalline structure. The silver nanoparticle
dispersion was spread on a glass slide, and the ethanol solution
was then allowed to evaporate, resulting in a thin film of silver
and copper nanoparticles. With a 10-80 operating range and a
20/min scanning speed, this thin film was subjected to X-ray
diffraction.

Analysis of Scanning Electron Microscopy (SEM)

Utilizing the QUANTO 250 scanning electron microscope,
ATSNPs were examined using Scanning Electron Microscopy
(SEM). Simply dropping the sample onto a copper grid that had
been coated in carbon resulted in thin films. After blotting paper
was used to remove excess solution from the films, the films on
the SEM grid were given 5 min to dry under a mercury lamp.
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Energy Dispersive X-ray (EDX) Analysis

Silver elements were located and their presence was verified using
EDX analysis. The configuration of the synthesised nanoparticles
was then looked at after a very small amount of the sample
ATSNPs were drop coated onto carbon film.®!

Activity of Antioxidant

DPPH (2, 2-diphenyl-1-picrylhydrazyl) Radical
Scavenging method

The ATSNPs leaf extract was tested at various concentrations
(100, 200, 300, 400, and 500 pg/mL) for its capacity to scavenge
DPPH radicals.”! A mixture of the test samples (between 100 and
500 mL), 0.8 mL of Tris-HClI buffer (pH 7.4), and 1 mL of DPPH
was used (500 mM ethanol). The mixture was vigorously shaken
before being set aside for 30 min. A UV-vis Spectrophotometer
set to 517 nm was used to measure the solution’s absorbance
(UV-160A; Shimadzu Co.). The potential for radical scavenging
was expressed as the concentration at which 50% of the DPPH
radicals are scavenged, which is known as the IC, value. Using
the following equation, the DPPH radical’s scavenging activity
was determined. Percentage inhibition is equal to (Acontrol-A
sample) x 100. A control is the blank absorbance in cases where
a sample is the DPPH solution’s absorbance. Ascorbic acid, a
synthetic antioxidant, served as a good control.

ABTS+ (2, 2’-azino-bis (3-ethylbenzothiazoline-6
-sulfonic acid) Assay

Siddhuraju and Manian measured antioxidant activity using an
improved ABTS+ method.?! 2.45 mM potassium persulfate and
7 mM ABTS* were combined to create the radical, which was
then left to sit at room temperature and in the dark for 12 to 16 hr.
After that, ethanol was added to the solution to dilute it and create
734 nm absorbance. The diluted ABTS* solution and 10 mL of
the ATSNPs sample were combined. After a 30 min incubation
period, the absorbance was measured at 734 nm.

Activity of Anti-inflammatory
Albumin denaturation inhibition

Plant extract have been tested for their ability to reduce
inflammation using the inhibition of albumin denaturation
technique.?>?”)

Chemical Reagents

1) 5% Bovine serum albumin.
2) 1N HCl.
3) Phosphate buffer saline.

Procedure

5% bovine serum albumin and distilled water made up the
reaction mixture (0.5 mL). 1 N HCI was used to raise the pH
to 6.3. Various concentrations of plant extract were added to
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the reaction mixture and heated for 5 min at 57°C after 20 min
of incubation at 37°C. After the samples had cooled, 2.5 mL of
phosphate buffer saline was added. Turbidity was determined
spectrophotometrically at 600 nm. The formula below was used
to calculate the percentage inhibition of protein denaturation:

S control S sample

Abs

Percentage inhibition = x100

control

Antidiabetic activity
a-Amylase inhibition assay!®®
Chemical Reagents

1. 0.02 M Sodium phosphate buffer (pH 6.9).
2.0.006 M NaCl.

3. 1% Starch.

4. Dinitro salicylic acid.

Methods

500 uL of 0.02 M sodium phosphate bufter (pH 6.9 with 0.006 M
NaCl) and the porcine pancreatic a-amylase enzyme (EC 3.2.1.1)
were combined, and the mixture was then incubated at 25°C
for 10 min. The reaction mixture was then given 500 uL of a 1%
starch solution in a 0.02 M sodium phosphate bufter (pH 6.9 with
0.006 M NaCl). After being incubated for 10 min at 25°C, the
reaction mixture was then given a dose of Dinitrosalicylic Acid
(DNSA). By incubating in boiling water and allowing to cool to
room temperature, the reaction was stopped. A spectrophotometer
was used to measure the absorbance at 540 nm after 10 mL of
distilled water had been added.

Abs
Percentage inhibition =

control Ssample

Abs

x100

control

The IC, value is the amount of sample extract that must be used
in order to inhibit 50% of a-amylase activity during an assay.

a-Glucosidase inhibition assay!®
Chemical Reagents

1. a-glucosidase (0.5 mg/mL).
2. 0.1 M phosphate bufter (pH 6.9).
3. 5M p-nitrophenyl-a-D-glucopyranoside.

Procedure

200-1000 mg/mL of plant extract and 0.5 mg/mL of a-glucosidase
in 100 mL of 0.1 M phosphate buffer were incubated for 10 min
at 25°C (pH 6.9). The mixture was then combined with 50 puL
of a 0.1 M phosphate buffer (pH 6.9) solution containing 5 M
p-nitrophenyl-D-glucopyranoside before being allowed to cool
to room temperature. Reaction mixtures were incubated for
5 min at 25°C, and then their absorbance at 405 nm was measured
using a spectrophotometer. Without including the sample, all
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other reagents and enzymes were combined to serve as controls,
and the percentage of inhibition was calculated by contrasting it
with the controls. To calculate the percentage of a-glucosidase
inhibitory activity, use the following formulas:

Scontrol B ssample

Abs

Percentage inhibition = %100

control

The IC, value is defined as the concentration of sample required
to inhibit 50% of a-glucosidase activity under assay conditions.

RESULTS AND DISCUSSION

Synthesis of silver nanoparticles

In this study, we used a green approach to synthesis ATSNPs
leaf aqueous extract. The constituents of ATSNPs leaf aqueous
extract reduced AgNO, with temperatures ranging from 60°C to
80°C and continuous stirring. SNPs were formed when the colour
changed from light yellow to dark brown. Other researchers who
used plant extracts as a reducing agent reported similar findings."*"!
Figure 1 depicts the biological method used to synthesise silver
nanoparticles by reducing AgNO, solution with plant extract.
The brown colour in Figure 1 denoted the biological synthesis
of silver nanoparticles. This result is similar with previous
research,”!! which asserts that some secondary metabolites, such
as polyphenols, alkaloids, terpenoids, proteins, and so on, have
the ability to reduce silver ions when they are present in plant
extracts.’” The A. travancoricus Silver Nanoparticles (ATSNPs)
were then created, centrifuged for 5 min at 4000 rpm, then poured
into a petri dish and dried at 40°C on a hot plate. The powder is
scratched with a clean blade before being stored in an eppendorft
tube for further analysis.

Figure 1: Synthesis of silver nanoparticles.

(A) 5mM AgNO, solution, (B) Plant extract and 5 um silver solution initial
stage, (C) Bio-synthesized A. travancoricus silver nanoparticles.

Analysis of UV-visible spectroscopy

The synthesized SNPs were mainly recognized by their UV-vis
absorption spectrum, which is one of the most widely used
techniques for analysing NPs. We evaluated the properties of
the silver nanoparticles generated biologically using UV-visible
spectroscopy. The peak between 290 and 350 nm (Figure 2)
showed that silver ions were reduced, supporting the formation
of silver nanoparticles produced through biological synthesis."*
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Figure 2: UV-visible spectroscopy analysis of ATSNPs.
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Figure 3: FT-IR peaks of ATSNPs.

This result coincidence with Ceropegia juncea,’ and Pogostemon
speciosus.*!

FT-IR analysis

To determine the functional groups that are present in the
ATSNPs, its FT-IR spectrum was analysed (Figure 3). Figure 3
displays to identify the various functional groups, FTIR spectrum
is used that served as capping agents. 4000-400 cm™ is the typical
IR absorption range. ATSNPs revealed 10 distinct peaks. The
following measurements are in cm: 3277.06 cm™, 1602.32 cm™,
1403.86 cm™, 1021.05 cm’;, 615.80 cm’™!, 496.13 cm™, 484.44 cm™,
472.49 cm™,458.73 cm™, and 407.12 cm™! (Figure 3). Alkyl halides,
alcohols, phenols, alkenes, alkanes, aliphatic amines, alkynes,
alkanes, and aromatics are the functional groups, according to
studies by Singh et al.*®! (Table 1). Based on the findings of the
FT-IR analysis, a broad peak at 3277.06 cm™, which is associated
with O-H stretch alcohols and phenols, indicates a potent
hydrogen bonding interaction between silver and the O-H
groups. Peak at 1021.05 cm™, which is in good agreement with the
other reports, is related to C-N stretching and bending vibrations
in amines from proteins, respectively.””? Similar studies were
reported in Ceropegia juncea,® and Pogostemon speciosus.** The
synthesized nanoparticles’ FTIR spectra, which concur with our
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Figure 4: XRD analysis of ATSNPs.

Table 1: FT-IR analysis of ATSNPs.

SI.  Frequency Bond Functional

No. Range Group

1.  3277.06 cm™ O-H stretch, Alcohols,
H-bonded phenols

2. 1602.32 cm” -C=C- stretch Alkenes

3 1403.86 cm™ C-H bend Alkanes

4 1021.05 cm™  C-N stretch aliphatic amines

5 615.80 cm”  -C=C-H:C-Hbend Alkynes

6 496.13 cm”  C-Br stretch Alkyl halides

7 484.44cm”’ -C=C-H:C-Hbend Alkynes

8 47249 cm?  C-Hrock Alkanes

9 458.73 cm?  C-H “oop” Aromatics

10 407.12cm*  C-Br stretch Alkyl halides

EDX results, did not display a stretching band related to the Nitro
Bond (N-O) at around 1280 cm™, indicating that there were no
nitrate traces that could be detected (where N was not observed).
This demonstrates that the successful formation of AgNPs is due
to the phytomolecules (secondary metabolites), which may serve
as both reducing and capping agents.

XRD analysis

The primary objective of the X-ray diffractometer experiment
was to examine the crystalline makeup of the bio-synthesised
ATSNPs and the 20 values of the peaks with a range of 0° to
80°. The ATSNPs exhibit monocrystallinity, as can be seen in
Figure 4. The XRD shows peaks at 20.8°, 30.3°, 40.1°, 40.9°, and
60°, with 20.8° being the highest. These peaks can be indexed to
the (111), (200), (220), and (622) planes, demonstrating the high
degree of crystallinity of the ATSNPs. It is noteworthy that these
four characteristic peaks represent the upper limit for highly
pure SNPs.’>¥ This demonstrates that SNPs were successfully
synthesised and establishes their crystalline nature.”™ SNPs
that were made greenly using additional plant extracts showed
comparable diffraction patterns.©*"
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Figure 5: SEM analysis of ATSNPs.

SEM analysis

SEM images of the ATSNPs are shown in Figure 5. SEM analysis
of ATSNPs revealed the size and shape of the synthesised
nanoparticles. The synthesised nanoparticles range in size from 88
nm to 242 nm (Figure 5). Similar results were also observed from
Ajuga bracteosa and Cinnamomum tamala SNPs.** Tt is possible
that the clustering of nanoparticles is caused by the interaction
of concentrated nanoparticles with the organic components of
Bixa orellana seed extracts used in biosynthesis.*! This could be
as a result of the ATSNPs’ varied amounts and types of capping
agents. The size of silver nanoparticles below 100 nm shows a
wide range of applications for the synthesised nanomaterials, such
as drug delivery, photochemical dye degradation, anti-cancer,
antimicrobial, anti-inflammatory, antioxidant, and antidiabetic
activities. Except for a few large aggregates, SEM images also
showed crystalline and quasi-spherical shapes. The synthesized
AgNPs in the colloidal solution may have a uniform spherical

shape.[*?

Analysis of EDX

The surface elemental composition of the biosynthesized
nanomaterials was analysed using EDX spectroscopy. Typically,
the SPR makes silver’s optical absorption peak appear at 3 keV."”!
The silver atoms were the strongest signal, according to EDX
analysis of the elemental composition (Figure 6). The analysis’s
findings suggested that the nanostructures were made entirely
of silver. The silver nanoparticles created by ATSNPs amply
demonstrate their nature as nanoparticles and support their
environmentaly friendly synthesis. The nanoparticles’ silver
atoms generated a potent EDX signal. Similar findings were
reported in Brassica oleracea leaves extract of the SNPs,* and Ag
was detected in the EDAX spectrum.*
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Figure 6: EDAX analysis of ATSNPs.

Table 2: DPPH assay of ATSNPs.

SI.  Nameof 10 25 50 100 150 IC,

No. theassay wpg/ pg/ pg/ pg/  pg/  pg/

mL mL mL mL mL mL

1 DPPH 11.0 187 265 415 582 125
assay

2 Ascorbic 31.94 41.69 51.09 61.15 6533 115
acid

Antioxidant activity
DPPH assay

Antioxidants, which can be natural or synthetic, are essential
for preventing or delaying the cell damage brought on by
oxidants.’”*!  Carbon nanotubes,
nanoparticles, as well as other kinds of nanomaterials, have all
been reported to possess antioxidant properties.[* The ATSNPs
were reacted to the DPPH’s colour changing from dark purple
to light purple. At higher concentrations, the percentage of
inhibition was observed (Figure 7 and Table 2). At 150 ug/mL
concentration, ATSNPs displayed the highest DPPH scavenging
inhibition at 58.2%. SNPs in the stem bark extract of Diospyros
montana yielded a similar report.*”! The second-highest
inhibition 41.5%, at a concentration of 100 ug/mL. At 10 pg/mL
concentration, the lowest percentage of inhibition was found to
be 11.0% (Table 2). With a lowest IC,  value of 125 ug/mL when
compared to the ascorbic acid standard of 115 ug/mL, ATSNPs
has the potential to scavenge DPPH. With an IC_| value of 30.04
pg/mL in earlier studies, SNPs in Erythrina suberosa leaf extract
demonstrated good DPPH activity."®!

metal and metal oxide

ABTS* assay

The percentage inhibition of free radicals was used to assess
the ATSNPs’ ability to scavenge ABTS* radicals. ATSNPs were
found to have the highest ABTS* radical scavenging percentage,
with 52.6% at a concentration of 150 ug/mL (Figure 8 and
Table 3). The lowest IC_ value for ATSNPs was 143 pg/mL,
which is roughly equivalent to the ascorbic acid concentration
of 125 pug/mL. ATSNPs were found to have the second-highest
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Figure 8: ABTS* assay of ATSNPs.
Table 3: ABTS* assay of ATSNPs
Sl. Nameof 10 25 50 100 150 IC50
No. theassay pg/ pg/ pg/ pg/  pg/  pg/
mL mL mL mL mL mL
1 ABTS* 10.6 163 220 37.2 52.6 143
assay
2 Ascorbic  35.14 41.09 53.18 64.37 69.48 125
acid

percentage inhibition (37.2%) at a concentration of 100 pg/mL.
Recent research using various plant extract and green synthesis of
SNPs revealed significant ABTS* activities.*! Standard ascorbic
acid has an IC_ value of 125 pug/mL (Table 3). An earlier study
found that SNPs in Cassia angustifolia flower extract had an IC_|
value of 78.10 pg/mL."*!

In vitro Anti-inflammatory activity
Albumin denaturation assay

Protein denaturation is one of the well-known causes of
inflammatory and arthritic diseases.™”! According to reports, the
production of autoantigens in some types of arthritic diseases
may be caused by the in vivo denaturation of tissue proteins.®!
The anti-inflammatory activity of the extract was examined by
testing the nanoparticles’ capacity to prevent protein denaturation
through inhibition of the egg albumin denaturation assay. Table 4
lists the concentrations of the ATSNPs that were most effective at
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Table 4: Albumin denaturation assay of ATSNPs.

Sl. Concentration Percentage inhibition
No.  Mg/mL Albumin Aspirin
denaturation
1 10 11.6 30.49
2 25 20.2 44.22
3 50 31.4 56.15
4 100 50.0 64.53
5 150 68.7 83.38

IC,, value of ATSNPs = 101 pg/mL; IC | value of Aspirin = 42 pg/mL.

100
=
S 80
=
= 60
£
- 40 ATSNPs
s

4 B Aspirin
0 T T :
10 25 50 100 150
Concentrations

Figure 9: Albumin denaturation assay of ATSNPs.

preventing heat-induced albumin denaturation. When calculating
the percentage of inhibition, ATSNP concentrations between
10 and 150 pg/mL were used. From lowest concentration
(10 pg/mL) to highest concentration (150 pg/mL) of ATSNPs,
respectively, the percentage inhibition ranged from 11.6, 20.2,
31.4, 50.0, and 68.7 (Figure 9). In a related study, zinc oxide
nanoparticles made from grape seed extract displayed the
highest absorbance value at a concentration of 50 pL.*? The
50% inhibition (IC, ) concentration of ATSNPs was observed at
101 pg/mL, whereas' the IC, value for the control drug aspirin
was 42 pg/mL. We can infer from a study that silver, when
compared to any anti-inflammatory drug, can produce powerful
anti-inflammatory activity.®

In vitro Antidiabetic activity
a-Amylase activity

The synthesized compounds came in five different concentrations
(10, 25, 50, 100, and 150 ug/mL, respectively) ATSNPs
dose-dependent antidiabetic activity increased in percentage
inhibitory activity against the a-amylase enzyme, with inhibition
percentages of 9.0%, 14.8%, 21.2%, 32.5%, and 44.8% (Table 5).
SNPs were produced using Tephrosia tinctoria stem extract and
Calophyllum tomentosum leaf extract, and the outcomes showed
activity to inhibit a-Amylase. Studying the silver nanoparticles
from Allium cepa for their in vitro anti-diabetic properties
revealed that the particles have higher levels of a-amylase
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Table 5: a-Amylase activity of ATSNPs.

SI.  Name ofthe 10 25 50pg/ 100 150 IC
No. assay Mg/  pg/ mL ug/  pg/  pg/
mL mL mL mL mL
1 a - Amylase 9.0 148 212 325 448 170
activity
2 Acarbose 33.19 45.76 5834 67.75 88.12 125
Table 6: a-Glycosidase activity of ATSNPs.
SIl. Nameofthe 10 25 50 100 150 IC,,
No. assay Mg/ ug/ pg/ ug/ pg/  pg/
mL mL mL mL mL mL
1  a-Glycosidase 10.7 17.2 24.8 40.1 544 134
activity
2 Acarbose 31.37 47.26 59.26 64.38 82.47 127
100
80
= 60
2
.*é 40 u ATSNPs
:-E 20 - u Acarbose
L
2 0
B 10 25 50 100 150
Concentrations

Figure 10: a-Amylase activity of ATSNPs.

and a-glucosidase activities.” The IC, value for this assay is
170 pg/mL (Table 5), and the best rate of inhibition was
observed at 150 pg/mL, followed by 100 pug/mL (Figure 10).
Vishnu and Murugesan,® used silver nanoparticles made from
Halymenia poryphyroides and came to similar conclusions.
With an increase in percentage a-amylase inhibitory activity,
these dose-dependent
in vitro antidiabetes effectiveness. Similar a-amylase inhibition

nanoparticles showed remarkable

activity was also seen in the silver nanoparticles made from other
medicinal plants.®
a-Glycosidase activity

By catalyzing the
disaccharides into monosaccharides, a-glucosidase is another

conversion of oligosaccharides and
important enzyme in the metabolism of carbohydrates.®"!
Studies have shown that inhibiting a-glucosidase can prevent
the digestion and absorption of carbohydrates, which lowers
blood sugar levels.”” The enzyme activity of the ATSNPs extract
a-Glucosidase was tested in the current study. The extract results
are shown in Table 6, which demonstrates that as concentration
increases; a-Glucosidase enzyme activity is also inhibited more
frequently. At a concentration of 150 pug/mL of ATSNPs extract,
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Figure 11: a-Glycosidase activity of ATSNPs.

the observed inhibition percentage was 54.4. When compared
to the control substance acarbose, the extract has the highest
percentage of inhibition activity at a concentration of 150 pug/mL,
with a value of 82.47 (Figure 11). Acarbose served as the control
and had an IC,  value of 127 pg/mL, while-glycosidase inhibition
activity had an IC,  value of 134 pug/mL (Table 6). Similar results
were also seen with the green silver nanoparticles derived from
other medicinal plants.©®

CONCLUSION

The current study demonstrates the quick, easy, and affordable
synthesis of SNPs in an eco-friendly manner using the aqueous leaf
extract of the medicinal plant A. travancoricus. There is no report
onthesynthesis of nanoparticles using A. travancoricus, despite the
fact that researchers in this field have conducted numerous studies
on a variety of medicinal plants. In order to assess its potential
for use in in vitro biomedical applications, an effort was made
to synthesise SNPs through A. travancoricus-mediated synthesis.
Biosynthesized AgNPs demonstrated notable antioxidant,
anti-inflammatory, and antidiabetic effects. The successful
formation of spherical and crystalline SNPs was confirmed by
several physico-chemical characterization techniques, which also
provided proof that the phytochemicals in the extract functioned
as reducing and capping agents in the green synthesis of SNPs.
SNPs also demonstrated potent antioxidant, anti-inflammatory,
and antidiabetic properties in the biological analysis. Additional
investigation is necessary to confirm the precise mechanism of
action of this product in animal and human samples before it
can be suggested as a pharmacological agent for the treatment of
oxidative stress, inflammation, and diabetes.
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