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Abstract

INTRODUCTION: In this research we report the natural synthesis of silver nanoparticles (AgNPs) using
the Acai berry fruit extract. Silver nanoparticles are usually formed from AgNO3 which is reduced to
colloidal Ag in the presence of a reducing agent. Acai berry (Euterpe oleracea) is a species of palm tree
(Arecaceae ) cultivated mostly for its fruit. MATERIALS AND METHODS: Acai berry fruit was taken
and powdered as an extract; 0.12 ml of the acai berry fruit extract was mixed with 100 ml of AgNO3
solution. With the help of heating mantle, it was heated and collected. Colour change from white to dark
brown confirms the presence of AQNPs. RESULTS: When our extract is compared to a standard drug
of diabetes, our extract exhibited same level of inhibition of the two enzymes: alpha amylase & alpha
glucosidase. As those two enzymes are significantly responsible for the conversion of complex
polysaccharides into glucose and thereby increasing the blood sugar level, inhibition of the two enzymes
is necessary in control of diabetes. With increasing concentration of extract the % of inhibition increases
furthermore. CONCLUSION: We conclude that with the inhibition of two enzymes, blood glucose level
can be maintained and people can get rid of diabetes, hyperglycaemia through plant extract mediated
nanoparticles. The AgNPs produced from Acai berry fruit extract were found to be the best medicine for
the treatment of diabetes.

Keywords: Acai Berry, Alpha Amylase, Alpha Glucosidase, Diabetes, Hyperglycaemia, Silver
Nanoparticles.

INTRODUCTION

Due to its ease of use and environmental friendliness, biological synthesis, also known
as green synthesis, is a natural method of creating silver nanoparticles that has gained
popularity in recent years. The current study's objective was to create Acai berry fruit-
mediated silver nanoparticles and assess their potential anti-diabetic properties.
(Kumaresan et al., 2022). The species is found primarily in swamps, backwaters, and
floodplains in Brazil's eastern Amazon region. Acai palms are tall, thin trees that can
reach heights of over 25 m (82 ft) and have pinnate leaves that can reach lengths of
up to 3 m (9.8 ft). The fruit is little, oblong, and purple in hue. Around the 18th century,
the fruit evolved into a staple food (a food that is frequently consumed) in some or
specific regions. Aga: An Extraordinary Antioxidant-Rich Palm Fruit, no date) was only
recently consumed in urban areas as a health food. This coincided with the rise in
popularity of other Amazonian fruits, not just in Brazil but also in other nations(Prathap
& Lakshmanan, 2022). Alpha amylase inhibitor assay was used to measure the anti-
diabetic efficacy. Among the many other metallic nanoparticles used or related to in
biomedical applications, silver nanoparticles (AgNPs) are one of the most significant
and fascinating nanomaterials.(Vikneshan et al., 2020). In particular, AgNPs are
essential to nanomedicine and other fields of nanoscience and nanotechnology.
(Neelakantan, 2011).AgNPs offer a significant potential for applications in cancer
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diagnostics and anti-diabetic effects, despite the fact that other noble metals have
been used for a variety of purposes. 2021 (Abd-Elsalam)

Recent discoveries have clearly shown that the form, size, and size distribution of silver
nanoparticles, which are always changed by modifying the synthesis processes,
reducing agents, and stabilisers, greatly characterise their electromagnetic, optical,
and catalytic capabilities. (Maaz, 2018)

The nanoparticle needs to be enclosed before being injected into the tissues.(Sathivel
et al., 2008) Trisodium citrate and polyvinylpyrrolidone (PVP) are the most often
employed capping ligands, although many others are also used under various
conditions to manufacture particles with certain sizes, morphologies, and surface
gualities. (2010) Welles. The production of silver nanoparticles can be accomplished
in a variety of methods, one of which is by the use of monosaccharides. (Preethi and
Sekar, 2021)This covers sucrose but not other sugars like glucose, fructose, maltose,
and maltodextrin. In other words, because it typically only requires one step or one
step, it is also a straightforward approach to convert silver ions back to silver
nanoparticles.(Ezhilarasan, 2021)

There have been numerous or numerous ways that have suggested or demonstrated
the significance of these reducing sugars in the creation of silver nanoparticles.
(Kumar, Kumar and Pathak, 2021).Many studies indicated that this method of green
synthesis or biological synthesis, specifically using Cacumen platycladi extract, helped
in the reduction of silver. (Azeem and Sureshbabu, 2018). Bacterial and fungal
synthesis of nanoparticles is easy and practical because bacteria and fungi are much
easy or simpler to handle and can be modified according to the purpose(Krishnan and
Lakshmi, 2013) .This provides a way to develop biomolecules that can synthesize or
produce AgNPs of varying shapes and sizes in high yield, which is at the front of the
current challenges or issues in nanoparticle synthesis(Prathap & Lakshmanan, 2022).
Silver nanoparticles can be created using lactic acid-producing bacteria. Lactobacillus
species and Lactococcus garvieae are bacteria that may be able to convert silver ions
into silver nanoparticles. The interactions or reactions between the silver ions and the
cell's organic molecules result in the formation or synthesis of the nanoparticles inside
the cell. With an average size of 11.2 nm, it was discovered that the bacterium
Lactobacillus fermentum generated or produced the tiniest silver nanoparticles
(Thakur and Devaraj, 2020). Additionally, it was discovered that this bacterium created
nanoparticles with the narrowest size distribution, which were primarily found on the
outside of the cells. Additionally, it was discovered that this bacterium created
nanoparticles with the narrowest size distribution, which were primarily found on the
outside of the cells. Additionally, it was discovered that a rise in pH caused an increase
in both the production rate and quantity of nanoparticles.(Liagat et al., 2022)(Varshan
and Prathap, 2022). Geranium leaves were used to reduce silver ions into silver
nanoparticles. It was discovered that adding geranium leaf extract to silver nitrate
AgNOZ3 solutions could fast decrease the silver ions and create stable nanoparticles
for other reactions.(Padavala and Sukumaran, 2018)(Shehnaz et al., 2023)

In order to create silver nanoparticles with non-spherical geometries and to
functionalize nanoparticles with various substances, such as silica, synthetic methods
for their synthesis can be altered. Greater or greater control can be exerted over the
size-specific properties of silver nanoparticles by producing them in a variety of forms,
sizes, and surface coatings.(Sahu, Sahu and Kukreja, 2014). Ethylene glycol can be
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used as a reducing agent and PVP as a capping agent in a polyol synthesis procedure
to create silver nanocubes. A typical synthesis with these reagents involves with
addition of fresh silver nitrate and PVP to a solution of ethylene glycol heated at 140
°C. A typical synthesis using these reagents entails adding fresh silver nitrate and PVP
to an ethylene glycol solution that has been heated to 140 °C.(Vishaka, Sridevi and
Selvaraj, 2022)

(Bhattacharjee et al., 2022; Remigante et al., 2022; Vijayaraghavan et al., 2022)

MATERIALS AND METHODS

A powdered extract was created from the acai berry fruit. Acai berry fruit weighing
0.875 grammes was combined with 100 cc of purified water. With the use of a
cylindrical measuring tube, 100 ml of distilled water are taken. The berry fruit extract-
containing solution is now transferred to a conical flask and covered with a sheet of
aluminium foil. For the synthesis of silver nanopatrticles through reduction of AQNO3,
0.17 gramme of silver nitrate and 0.17 gramme of AgNO3 were taken. In a different
conical flask, 0.17 g of AgQNO3 was combined with 100 ml of distilled water. 100 ml of
AgNO3 solution were combined with 0.12 ml of the extract.The extract solution, which
had been stored in a conical flask, was now heated for five minutes at 70 degrees
Celsius using a heating mantle. It is thereafter put into a collecting tube. The extract's
colour changing from light to dark brown indicates the presence of silver nanopatrticles.

A-Amylase Inhibition Assay

A-amylase inhibition was accomplished. In a nutshell, the reaction was started by
adding 490, 470, and 450 L buffer to various volumes (10, 30, and 50 ML) of 30 mg/mL
of garlic extract, synthesised silver nanopatrticles, stored (at room temperature at 37°C
and 4°C), and calcined (300, 500, and 700°C) GAgNPs samples, in that order. The
final volume of the reaction solution was 500 micro litres. The reaction vessels then
received the addition of 500 microliters of a-amylase and 1,000 microliters of starch.
The reaction containers were then heated to 100°C in a water bath for 5 minutes. The
next stage is the addition of 500 microliters of NaOH.The transition of the hue from
yellow to orange revealed the presence of a-amylase inhibition. The a-amylase %
inhibition was estimated as

((Ao - Ai)/Ao)x 100, where A, was the absorbance of the standard and A; was the
absorbance of the test samples.

Protein Kinase Inhibitor Assay

With a small modification, the streptomyces strain was employed in the protein kinase
inhibition experiment. Under sterile circumstances, an entire experiment was
conducted.

The kinase assay simply measures the kinase's activity. An enzyme called a kinase
helps transport phosphate from ATP to a particular molecule. They control a variety of
bodily functions. To determine how possible medications would alter kinase activity,
the measurement is used.

Alpha Glucosidase Inhibitor Assay

In comparison to alpha-amylase inhibitors, alpha-glucosidase inhibitors are an
effective class or group of antidiabetic medications capable of reducing postprandial
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hyperglycemia in particular. Postprandial hyperglycemia is a sudden increase in blood
glucose levels following a meal or other meals.

a-glucosidase Inhibitory Activity

The extract and fractions were tested for their ability to inhibit -glucosidase using the
conventional methodology with a few minor adjustments. A reaction mixture of 50 ml
of phosphate buffer (100 mM, pH = 6.8), 10 ml of alpha-glucosidase (1 U/ml), and 20
ml of extract and fractions at various concentrations (0.1, 0.2, 0.3, 0.4, and 0.5 mg/ml)
were placed on a 96-well plate and pre-incubated at 37 °C for 15 minutes. The
substrate was then added to 20 | of P-NPG (5 mM), and the reaction was continued
for 20 more minutes at 37°C. As a control, ignoring the test material was set up in
parallel, and each of these trials was carried out three times. Using the formula, the
results were expressed in terms of percentage inhibition.

Inhibitory activity (%) = (1 = As/Ac) x100

Figure 1: Acai Berry was taken and made into a Powder Form and
0.875 Gram of Acai Berry Fruit Powdered form was taken and

Mixed with 100 ml of Distilled Water

L

Figure 2: 0.17 Gram of Silver Nitrate was taken, 0.17 Gram of AGNO3 was taken
for the Preparation of Silver Nanoparticles through Reduction of AGQNO3
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Figure 3: 0.17 g of AgNO3 was Mixed with 100 ml of Distilled Water and taken
in a Separate Conical Flask

Figure 4: The Extract Solution which was Kept in a Conical Flask was now
Heated with the Help of Heating Mantle for 5 minutes at 70 Degree Celsius

Figure 5: The Presence of Silver Nanoparticles in the Extract can be Confirmed
by the Colour Change from Light to Dark Brown
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Figure 6: Summary of all methods carried out

RESULTS
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The graph shows the correlation between the concentration of produced extract and
the percentage of alpha amylase enzyme inhibition. According to the comparison, our
extract demonstrated a comparable proportion of alpha amylase inhibition to that of a
common diabetes medication With increasing concentration,the proportion of inhibition
grew.
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The graph shows the correlation between the concentration of produced extract and
the percentage of alpha glucosidase enzyme inhibition. According to the comparison,
our extract demonstrated a comparable proportion of alpha amylase inhibition to that
of a common diabetes medication. With increasing concentration, the proportion of
inhibition grew.

DISCUSSIONS

The discussion on the potential of plant-derived inhibitors, particularly those found in
acai berry extract, in managing hyperglycemia in diabetes patients is intriguing.
Traditional anti-diabetic medications like sulfonylureas, biguanides, and others have
been the cornerstone of diabetes management. However, their lack of specificity often
leads to gastrointestinal side effects, compromising patient adherence and quality of
life. This has prompted a search for alternative treatments, including natural remedies
like plant-derived inhibitors.

The inhibition of alpha-amylase and alpha-glucosidase, key enzymes involved in
carbohydrate metabolism, offers a promising avenue for controlling blood glucose
levels. By slowing down the breakdown of starch and glycogen in the intestine, these
inhibitors can delay the absorption of carbohydrates, preventing sudden spikes in
blood sugar levels after meals. Acai berry extract, rich in polyphenols like anthocyanins
and catechins, has shown potential in inhibiting these enzymes, thus presenting a
natural and potentially safer alternative for diabetes management. The specificity of
plant-derived inhibitors targeting mammalian alpha-amylases while sparing plant and
microbial counterparts underscores their potential as effective and selective anti-
diabetic agents. Moreover, the structural flexibility of these inhibitors allows for optimal
binding and potentially broad-spectrum target specificity, enhancing their therapeutic
potential. Furthermore, the benefits of natural herbal medicines extend beyond their
potential efficacy in treating chronic illnesses like diabetes. They often come with fewer
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side effects, greater affordability, and wider availability compared to synthetic
medications. This makes them particularly appealing for long-term management of
conditions like diabetes, where adherence to medication regimens is crucial for
preventing complications. However, despite their promise, further research is needed
to fully understand the efficacy, safety, and optimal dosing of plant-derived inhibitors
like those found in acai berry extract. Clinical trials comparing their effectiveness to
traditional anti-diabetic medications would be valuable in determining their place in
diabetes management protocols. In conclusion, the exploration of plant-derived
inhibitors as potential treatments for hyperglycemia in diabetes patients offers a
promising avenue for improving outcomes and reducing the burden of side effects
associated with traditional medications. Acai berry extract, with its rich polyphenol
content and inhibitory effects on key carbohydrate-metabolizing enzymes, represents
a particularly intriguing candidate worthy of further investigation.

FUTURE SCOPE OF RESEARCH

For silver nanoparticles to have the best anti-diabetic effect, plant extracts and other
reactive product attributes should be optimised and standardised. One of the potential
future directions in the development of silver nanoparticles for anti-diabetic action,
particularly in class mammalia, should be in vivo investigations

CONCLUSIONS

It was discovered that silver nanoparticles function as antidiabetic drugs because they
lower blood sugar levels, raise insulin levels and expression, boost glucokinase activity
and expression, and improve IRA and GLUT2 expression levels. It was discovered
that silver nanoparticles play a crucial part in healing diabetic wounds to lower the
likelihood of limb amputation. The combination of silver nanoparticles and biopolymers
shown higher efficacy, which may expedite wound regeneration by repairing damaged
areas. The percentage of inhibition of silver nanoparticles synthesised from Acai berry
fruit extract is comparable to standard values in all concentrations, suggesting that
they may be employed as an antidiabetic drug in the near future
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