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Abstract: Nanotechnology is extremely important in the world of science. It serves as a link between bulk substance and the
atomic scale. Nanoparticles (Ns) are materials having a diameter ranging from 1 to 100 nm. Nanospheres can be created using
three different methods: chemical, biological, and physical. Chemicals and solvents used in chemical procedures are toxic to the
biological system and the atmosphere. Advancements in the molecular based study of matter at the nanoscale will assist to
comprehend, analyze, estimate, and develop novel materials. Biological synthesis is comparable to reducing agents in that it is a
bottom-up process. Biological synthesis, on the other hand, uses a natural byproduct to obtain a costly chemical that is used as a
reducing agent in the production of metal and its oxide nanostructures. Plant components (such as carbohydrates, proteins, and
coenzyme) have a remarkable ability to transform metal salts into nanoparticles. Linum usitatissimum was used to make barium
oxide nanoparticles in this study because its polyphenols have strong antioxidant activity and other therapeutic properties. Linum
usitatissimum has steroids, alkaloids phenolic compounds, flavonoids carbohydrates, in its phytochemical makeup. Linum
usitatissimum prepare barium nanoparticles have improved antioxidant, anti-inflammatory, and antibacterial activities.

Keywords: Nano-technology, Co-precipitation, Phytochemicals, Pharmacological Activity

critical and crucial leading role of molecular-based approaches
for the analysis of matter is well understood. Improvements in
these techniques will play a large role in any future
developments in this subject. Quantum and statistical mechanics,
intermolecular interaction, molecular simulation, and molecular
modeling are all used in this research. Advancements in the
molecular based study of matter at the nanoscale will assist to
comprehend, analyze, estimate, and develop novel materials.
Nanotechnology and nanoscience are becoming critical
components of industrial and medical equipment such as
diagnostic biosensors [4], medication delivery mechanisms, and
imaging devices in just these few years. In the food sector,
nanomaterials have been used to dramatically improve
manufacturing, packing, shelf life, and nutritional bioavailability
[5]. Nanostructures, on the other hand, have antibacterial activity
against food-borne microorganisms, and a variety of
nanoparticles are now being employed as food sensors are used
to monitor food quality and safety [5].

Natural Nanoparticles play an essential role in solid/water

1. Introduction

The term nanotechnology is defined as the process to
control the amount of material in the state of atom or
molecule. In nanotechnology, the size of the structure ranges
from 1-1000 nanometers in any of its dimension and the
materials modify and evolve in this size. It improves the
properties by becoming lighter, stronger, faster and long
lasting. Products with high performance are made by using
tools and different technique [1]. It is the type of technology
that has significant effect on all societies and industries at its
latest form. There are different types of nanotechnology. One
of them is green nanotechnology. It is a branch that increases
the sustainability of environment by producing green nano
products [2]. Its function is to eradicate the environmental
and health risks and increases the process of replacement
between original to nano products [3].

In the domains of nanoscience and nanotechnology, the
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partitioning due to a high surface to mass ratio. Pollutants
can be incorporated to the nanoparticle surface, co-
precipitated during the production of natural nanoparticles, or
confined by collection of NPs with contaminants adhered to
their surface. Its length, structure, shape, permeability,
accumulation and collective configuration of nanoparticles
all have an impact on how pollutants respond with them.
When luminophores are treated within the silicate layers,
they are protected from ambient O, and are non-toxic. There
are different ways to synthesize nanoparticles [6]. One of
them is the eco-friendly green synthesis method, from a plant
extract. This method has an advantage because the plants are
easily accessible and less hazardous. The nanoparticles
produced by this method is stable and present in various size
and shapes. There are different levels of phytochemicals in
the plants that differentiate them in their bioreduction
capacity and it affects the morphology and physiochemical
properties of manufactured nanoparticles [7].

The co-precipitation method has gain interest than above
all methods because of its synthesizing way. It is cost-
effective and has low temperature and energy that makes it
inexpensive and produces at large scale with good yield. The
barium oxide nanoparticles have unique optical and structural
properties. The dependence of physical properties is on
microstructure of nanoparticles. These can be grain
boundaries, crystal defects, and surface morphology.
Therefore, the information about microstructure is necessary
to gain the understanding of properties of barium oxide
nanoparticles [8].

Linum usitatissimum contains important fatty acids that aid
in the passage of nerve impulses. Linum usitatissimum oil is
therefore beneficial for numbness and tingling, and avoiding
catastrophic nerve diseases such as parkinson's and
alzheimer's disease. It's a powerful resource for researching
intelligence-related diseases like Menopausal signs, bipolar
disorder, and anxiety. Linum usitatissimum oil is a laxative,
however when they are roasted and converted into Kashaya,
they function as an absorbent and are used to treat
inflammatory bowel syndrome (IBS) with diarrhoea. Linum
usitatissimum is a well-known cardio tonic that helps to keep
the heart in good working order and regulates blood flow [9].

Table 1. Taxonomical Classification of Linum usitatissimum.

Kingdom Plantae

Clade: Tracheophytes
Clade: Angiosperms
Clade: Eudicots

Clade: Rosids

Order: Malpighiales
Family: Linaceae
Genus: Linum

Species: L. usitatissimum

Binomial Name: Linum usitatissimum L

2. Review of Literature
2.1. Nanotechnology

Richard Feynman was the first person who introduced the

concept of modern nanotechnology. He got noble prize in
1965 in physics. He presented a lecture in a meeting at
Caltech and gave the concept of about manipulation of
matter at atomic level. He is considered the father of
modern nanotechnology because his hypotheses were
proven correct. After his work, a scientist named Norio
Taniguchi used his concept and explained the processes of
semiconductor. There are other scientists named as Kroto,
Smalley, and Curl who also uses the concept of Richard
Feynman and discover fullerenes [10]. There is a scientist
named Eric Drexler who wrote a book in 1986. Its title
was —Engines of Creation: The Coming Era of
Nanotechnologyl. He called it molecular nanotechnology.
Advancement in nanotechnology made carbon nanotubes by
Japanese scientist Iijima (Iijima, 1991).

There is everyday impact of nanotechnology on human life
and has diverse potential benefits. Constant exposure of
nanoparticles to human leads to environmental risks and
potential health. It introduces scientific disciplines like
nanotoxicology and nanomedicine. The adverse health
effects of nanoparticles is studied in nanotoxicology.
Nanomedicine includes health risks due to nanomaterials that
are present in medicines and medical devices.
Nanotechnology, which uses nanoparticles, is a fast -
growing field. Nanotechnology has use in safety ranging
from food production to contamination checking.
Contaminants have been removed using nanomaterials.
Nanotechnology is also employed in extraction methods to
adsorbed trace amounts of pesticides, chemicals, heavy
metals, foodborne diseases, and toxins, in relation to sensors
for detection of pesticides, chemical products and heavy
metals [11].

Nanotechnology-based detecting systems have the ability
to offer a number of benefits over traditional laboratory
techniques. Nanoparticles in combination with
electrochemical or optical monitoring modalities provide fast,
accurate and cost-effective approaches for point-of-care
testing that allow for miniaturization and automating. Several
significant milestones toward the development and
implementation of new nanotechnology have been taken in
the recent decade. Nanodevices and nanomaterials, in
combination with suitable ligands, provide unique prospects
for  developing  ultrasensitive  detection = methods.
Nanoparticles, quantum dots, nanotubes, nanowires, and spin
valves are among them. Infectious diseases, protein
biomarkers, chemicals, and heavy metals have all been
detected using Nano sensors like the Giant Magneto Resistor
[12].

Nanoparticles have a long and distinguished history. They
are not just the result of modern study, nor are they limited to
man-made materials. Weathering, volcano eruptions,
wildfires, and microbiological activities all contain naturally
nanoparticles, which comprise both organic and inorganic
substances [13]. Nanoparticles are not always created in
advanced synthesis laboratories, but they have clearly been in
nature for many years and hence have a lengthy history of
use [14]. While the use of clay particles as organic
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nanomaterials does not appear to be very advanced, the 4500-
year-old controlled strengthening of a ceramic matrix with
organic asbestos Nano fibers is more significant. Metal
nanoparticles have the ability to tint glass in a unique way.
For a long period, gold has been used to give glass a vibrant
red tint [15]. The Lycurgus Cup in the British Museum is one
of the finest examples of ruby glass. The Romans created it
in the fourth century, and it looks green in daylight but turns
red when lighted from within [16].

2.1.1. Barium Metal

It is a silvery metal with a soft look. It oxidizes in air and
readily reacts with water. It’s all compounds are toxic but
barium sulfate is insoluble so, it can be swallowed. Its
suspension is prescribed to persons suffering from digestive
disorders. It is distinguished on an X-ray by passing through
the body. Its properties include the optical bandgap energy.
Its applications are catalytic, photocatalytic, and RH
humidity sensing characteristics [17].

2.1.2. History of BaO Nanoparticles

The word —nano is derived from a word that is in Greek
and that word is —dwarf or —very littlel. It has meter of one
thousand millionths that is 9-10 meter. Its study is called
Nanoscience that has structure and molecules in the range
between 1 and 100nm and the technology that uses it is
called nanotechnology. The use of nanoparticles was used in
fourth century by Romans. They gave importance due to their
unique characteristics like catalytic activity, melting point,
wettability, electrical and thermal conductivity. Barium oxide
nanoparticles are of importance because of its high
conductance and has wide band-gap semi-conductor [18].

2.2. Classification of Nanoparticles

2.2.1. Composition

The purity and function of nanoparticle depends on the
elemental and chemical composition of it. The contamination
and reduction of efficiency in the nanoparticle is due to the
presence of wundesired elements. The process of
compositional analysis is carried out by x-ray photoelectron
spectroscopy [19].

2.2.2. Morphology

There are different shapes and surface structures of
nanoparticles that determine its properties. There are various
shapes like flat, spherical, cylindrical, conical, and irregular
shape. The surface is crystalline and amorphous in nature.
There are different methods like SEM, TEM, and electron
microscopy for its analysis [20].

2.2.3. Dimensionality

It is divided into three kinds that is 1D, 2D, and 3D [21].
When there is one billionth of any unit so one dimension
nanoparticle will be formed such as thin films. It is used in
chemistry [23], pharmaceutics [24], engineering and
electronics [25]. Two dimension nanoparticles comes out the
size range of nanometrics and act as building blocks for
nanodevices. Its example is carbon nanotube. They found its

applications in  nanoreactors, nanocontainers, and
sensorphotocatalysts [26]. The major use of three
dimensional nanoparticles is in medical science and research.
It further finds its importance in the field of batteries,
magnetic materials, and catalysis. Its examples are
dendrimers, fullerenes, and quantum dots. The performance
of nanostructures depends on basic parameters [27].

2.3. Properties of Nanoparticles
Some of the necessary properties are the following.

2.3.1. Optical and Electronic Properties

Noble metals of great worth have optical characteristics of
NPs are size dependent, and they feature a prominent UV—
visible extinction band that is absent from the bulk metal's
spectrum. This activation band is known as the localized
surface plasma resonance and occurs when the higher photon
frequency is constant with the overall excitation of the
conduction electrons [28].

2.3.2. Mechanical Properties

Investigators can use NPs' unique mechanical
characteristics to find new applications in a variety of
domains, including tribology, surface engineering,
nanofabrication, and nanomanufacturing. To determine the
actual mechanical properties of NPs, many mechanical
metrics like as elastic modulus, toughness, tensile stress,
adherence, and resistance can be examined. Surface
treatment, coagulation, and lubrication, in addition to these
characteristics [29], help to improve the mechanical
characteristics of NPs. In order to provide useful results in
these sectors, a thorough understanding of the fundamentals
of nanoparticle mechanical characteristics, such as elastic
modulus and hardness, movement law, resistance, and
interfacial bonding, as well as their size-dependent features,
is required [30].

2.3.3. Magnetic Properties

Researchers in a range of sectors, includes heterogeneous
and homogeneous catalysts, pharmacology, magnetic fluids,
storage systems, magnetic resonance tomography, and
pollution control, such as wastewater purification, are
interested in magnetic nanoparticles. According to the
research, NPs operate best when their size is between 10 and
20 nm [31].

2.3.4. Thermal Properties

A well-known characteristic is that nanoparticles have
higher thermal efficiency than solutions in a steady condition.
At room temperature, copper, for example, has a thermal
property 700 percent larger than liquid and 3000 times higher
than motor oil. Oxides, such as alumina, have a good thermal
stability than water. As a conclusion, liquids with scattered
granular particles are expected to have substantially greater
thermal conductivities than ordinary heat exchanger solvents.
Nano fluids are supposed to formerly improve the properties;
heat transfer liquids and fluids containing particulate were
utilized [32].
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Figure 1. Applications of Mechanical Properties.

2.4. Techniques for Nanoparticle Synthesis

There are different synthesis methods for nanoparticles
that are stable. The mutual existence and creation of
nanoparticles is enhanced by its connection with organic
molecules. It forms different dimensional mesostructures like
1D, 2D, and 3D [33].

The synthesis methods of nanoparticles are divided into
two main kinds. They are top down and bottom up [34].

Basic Approaches for Nanoparticles

BulkMaterial

Powder

Nanoparticles

Clusters

Atoms

Bottom-up

Figure 2. Different methods to synthesize nanoparticles.

2.4.1. Top Down Method

It is the breakdown of the bulk material into nanosize scale
particles. It has different types like laser ablation,
nanolithography, = mechanical milling and thermal
decomposition [35].

(i). Laser Ablation

It is the method to produce nanoparticles from solvents.
There is an irradiation of a laser beam on a metal that is
dipped in the liquid solution. This process produces
nanoaprticles [36].

(ii). Mechanical Milling Method

It is mostly used method to produce nanoparticles. There is
an inert atmosphere where different elements are milled and
this method requires the post annealing of the nanoparticles
[37].

(iii). Thermal Decomposition Method

It is an endothermic reaction in which heat causes
chemical degradation. This heat breaks the chemical bonding
in the molecule. The decomposing temperature can be
defined as the rate at which a chemical reaction takes place.
The nanoparticles are the result of meta breakdown at a
certain temperature [38].

(iv). Sputtering

Sputtering is a phenomenon in which nanoparticles are
deposited by ejecting electrons from it. The formation of a
thin layer of nanoparticles is made much easier with
annealing. Heating, film thickness, annealing time, and
substrate all play a role in determining the size and shape of
nanoparticles [39].

2.4.2. Bottom up Method
It is a constructive method that combines atoms to form
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clusters and then to nanoparticles. It includes method like
sol-gel, chemical vapor deposition, pyrolysis, and
biosynthesis [40].

(i). Sol-Gel Method

It is preferred method because it is simple and majority of
nanoparticles are synthesized from it. There is a precursor of
a chemical solution that is for discrete particles. The
precursors that are used are metal oxides and chlorides. There
is shaking stirring and sonication of the precursor into the
liquid solution that results in phase separation. It helps in
recovering of nanoparticles by filtration, centrifugation and
sedimentation and at last drying method is used [41].

(ii). Chemical Vapor Deposition

It is the method to deposit the thin film that is of gaseous
reactant and it is deposited on a substrate. There is a reaction
chamber that has medium temperature in which the
deposition process occurs. There are gas molecules in that
chamber that combines with the substrate and chemical
reaction occurs. There is production of thin film on the
substrate that is recovered later. The nanoparticles formed

during CVD are hard, uniform and strong. The disadvantages
of CVD include the toxicity of byproducts and the
requirement for the equipment [42].

(iii). Pyrolysis

The most commonly employed approach for producing
nanoparticles is pyrolysis. The precursor is heated and burnt
in this technique. A solvent or a vapour could be used as a
precursor. To generate nanoparticles, the precursor is placed
in a high-pressure furnace. When an extreme heat is needed,
a laser or plasma, rather than a blaze, may be used. The
maximum temperature encourages evaporation [43].

2.4.3. Green Method

It is a biological synthesis that protects it from harmful
features. It is carried out at low temperature, pressure and pH.
It is lower of cost. There are different sources like fungi,
bacteria, algae and plant extract. There is bottom up approach
required in green synthesis method. In it the nanoparticles are
produced due to oxidation and reduction method. There is
secretion of biomolecules like proteins, sugars, carbohydrates
and enzymes [44].

The fragmented ccll extract,
whole organism or tissue

N

Biogenic
reduction

Enzymes,
phytochemicals,
proteins, sugars, etc.

Capping

Stabilization

Figure 3. Synthesis of Nanoparticles by Biological Method.

(i). Green Synthesis by Plant Extracts

Numerous synthesized pathways have been used to make
nanoparticles, with physical, chemical, and biosynthetic
methods being the most common. Chemical procedures are
generally excessively expensive and involve the use of
dangerous and poisonous chemicals that pose a variety of
environmental hazard. The biosynthetic pathway is a secure,
biocompatible, and environmentally sustainable green
method of synthesizing nanoparticles for medicinal

applications utilizing plants and microbes. Fungi, algae,
bacteria, and plants, among other things, can be used to carry
out this process. Plant components like leaves, fruits, roots,
stems, and seeds have been utilized to synthesize different
nanoparticles owing to the existence of phytochemicals in
their extract, which function as a stabilizing and reducing
compound. There are various advantages of synthesizing
nanoparticles by plant extracts. There is a single step required
in this method. It is nonpathogenic and economic. It is cost
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effective and eco-friendly and produces a large amount of
metabolites [45].

(ii). Plant Role in Nanoparticle Green Synthesis

The widely approved —green chemistryl approach is
applicable to the nanoparticle synthesis for the production of
clean and sustainable nanoparticles, which involves bacteria,
fungi, plants, actinomycetes, and other organisms, and is
referred to as green synthesis. Synthesizing nanoparticles
employing the organisms mentioned above illustrates a green
alternative for the creation of nanoparticles with novel
features. Unicellular and multicellular organisms are

water

Boil and wash
with distilled

acceptable in these syntheses to respond. Plants are
considered as nature's industrial plants since they are low-
cost and low-maintenance [46]. Because extremely little
amounts of these heavy metals are harmful at quite small
concentrations, plants have shown immense potential in
heavy metal detoxification as well as storage, through which
environmental pollution can be addressed. Biosynthesis of
nanoparticles with plant extract has benefits over other
biological synthesis methods, such as microorganisms,
because it can be accomplished through complex operations
such as keeping microbial colonies [47].

Squeeze it
and filter

Synthesis of nanoparticles
by plants extract

Separate
nanoparticles

Add respective
salt solution

Figure 4. Synthesis of nanoparticles by plant extract.

2.5. Studies on Nanoparticle Green Synthesis

The biologically synthesized silver nanoparticles made
from Clitoria ternatea and Solanum nigrum leaf extract were
found to be effective against nosocomial infections, with
Clitoria ternatea silver nanoparticles obtaining increased
activity than Solanum nigrum silver nanoparticles. The
antibacterial activity of the disc diffusion approach is well
documented. The current study demonstrated a
straightforward, quick, and cost-effective method for
producing silver nanoparticles. Because of these uses,
prepared nanoparticles can be employed as antibacterial and
in healing process, water filtration, and healthcare [48].

Under reasonable circumstances, one-pot biogenic
production of palladium and platinum nanoparticles from
herbal extracts, algae, and fungi is possible. It is possible to
produce and maintain a number of harmless nanoparticles
with various shapes and structural patterns (spheres, rods,
and rings). Varying the pH, temperature, incubation period,
and quantities of plant extract and metal salts can all help to
improve their performance. These biologically active
nanoparticles can be used as nanocatalysts in environmental
cleanup to remove dye from textile factories, as well as in
Suzuki coupling reactions to produce a variety of organic
substances [49].

Acorus calamus was used to successfully generate Barium
ferrite nanoparticles. The magnetoplumbite structure is
created without any contaminants, according to XRD results.

Barium ferrite nanoparticles are between 32 and 35 nm. The
hexagonal particles are clean and have a grain size
distribution of 70 nm. The efficacy of Barium ferrite NPs
against four phytopathogenic plant fungus was verified,
including Fusarium oxysporum, Alternaria alternata,
Colletotrichum gloeosporioides, and Marssonina rosae. The
development of mycelium of harmful plant fungi was
inhibited at all concentrations of Barium ferrite NPs.

Glycyrrhiza glabra extract was used as a controlling agent
in the green production of Barium chromate nanoparticles
with homogeneous size and shape. BaCrO, nanoparticles
have the space group Pnma and are orthorhombic. This
simple, room-temperature, solution-phase method could be
helpful for the creation of intriguing superstructures of other
inorganic materials, though it needs more research into the
formation process of BaCrO,4 nanoparticles [50].

2.6. Factors That Affect the Nanoparticles Biological
Synthesis

Different parameters, such as time of reaction,
concentrations of reactant, temperature and pH can be used to
alter the morphological properties of nanoparticles.

2.6.1. Effect of PH

The pH of a fluid has an impact on how environmentally
friendly technologies create nanoparticles. The pH level
affects the diameter and appearance of produced
nanoparticles, according to researchers. As a result, changing
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the pH of the solution media can affect nanoparticle size.

2.6.2. Effect of Temperature

It is another significant factor that influences nanoparticle
production in all three approaches. The physical procedure
necessitates the maximum temperature (>350°C), whereas
chemical methods necessitate a lower temperature (below
350°C). Green technology nanoparticle production usually
demands temperatures of less than 100°C or ambient
temperature. The kind of nanoparticle generated is on the
reaction temperature of the medium.

2.6.3. Effect of Pressure

The creation of nanoparticles necessitates the use of
pressure. The diameter and shape of the synthesized
nanoparticles are changed with the pressure applied to the
reaction medium. The rates of metal ion reductions using
natural compounds was proven to be significantly quicker at
normal pressure [51].

2.6.4. Effect of Time

The time that reaction medium is incubated has a
significant impact on the quality and kind of nanoparticles
created utilizing green technology. Changes in time can
occur in a variety of ways, including particle aggregation
when there is storage of long term and they may shrink; they
may have a shelf life, and so on, all of which affect their
potential.

2.6.5. Effect of Pore Size

The permeability of nanoparticles generated has a
considerable influence on the quality and use. Molecules
have been fixed on nanoparticle, providing for delivery of
drug and practical diagnostics

2.6.6. Effect of Environment

The kind of the manufactured nanoparticles is affected by
the nearby environment. In many situations, a single
nanoparticle quickly transforms into core-shell nanoparticles
by absorbing components from the environment or reacting
with other materials through oxidation or corrosion. In a
biological process, the created nanoparticles acquire a
coating, trying to make them denser and larger [52].

2.7. Introduction to Linum usitatissimum

Linum usitassimum, a blue flowered common herb in the
Lineaceae family, produces flat seedlings that come in many
different colors from golden yellow to reddish brown. It has a
pleasing appearance and a nutty flavour. Linseed is another
name for flaxseed, and the two names are interchangeable.
Flaxseed is a term describing flax when it is taken into the
body, whereas linseed is used to represent flax when it is
utilized for industrial uses. India, China, the United States,
and Ethiopia are all major flaxseed producers. India is the
largest flaxseed producer in terms of area, responsible for
23.8 percent of the entire, and third in terms of quantity. It is
producing 10.2 percent of the total supply. On commercial
scale, every component of the linseed plant is utilized, either

instantly or afterwards preparation. There is production of
better quality fibres that has strength and is durable. Linum
usitatissimum 1is getting popular as a food products in the
global food system. It is defined as food or its ingredients
that have the potential to give health benefits and supports in
disease prevention [53].

2.7.1. Taxonomy

Linum usitatissimum is a tall, annual herb with corymbose
branching over the stem. As comparison to the type of flax,
which is fiber grown derived from the stem and is longer and
has less branches, the linseed type, which is cultivated for the
oil compounds production of the seed, is a comparatively
plant that is short with many lateral branches. In light soils,
Linum usitatissimum has a small root that is tap like with
threadlike branches that can reach 90-120 cm. Simple, non-
motile, linear- pointed with overall margins, and grown on
stems and branches, fronds are small, sessile, linear-
lanceolate with complete edges. The seed is brown to golden
in appearance, elliptical, convex, 4-6 mm long, and has a
clean, good appearance. Seeds have 35-45 percent oil content
and a 20-25 percent protein content [54].

Oil Recovery (60-70 %)

&
~

Meal(7-9%)

Figure 5. Linum usitatissimum Preparation.

2.7.2. Nutrients Composition of Linum Usitatissimum and
Its Health Benefits
Linum  usitatissimum is renowned for its high
concentration of chemical constituents with unique biological
activity and functional features, such as omega-3
polyunsaturated fatty acids, dissolved dietary fibres, lignans,
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proteins, and carbs. It does, however, include a small amount
of harmful health components such as Cadmium, protease
inhibitors, and cyanogenic substances.

(i). Fatty Acids in Linum usitatissimum and Health

Benefits

Lipids are of 53 percent in flaxseed (about thirty percent)
are -linolenic acid, 17 percent linoleic acid, 19 percent oleic
acid, three percent stearic acid, and five percent palmitic acid,
resulting in an outstanding n-6: n-3 ratio of fatty acid around
0.3:1. Flaxseed omega-3 fatty acids are being studied to see if
they can help prevent infectious diseases and treat illnesses
like ulcers, chronic headaches, mental retardation, eating
disorders, premature delivery, emphysema, psoriasis,
glaucoma, Lyme disease, lupus, and anxiety disorders.

(ii). Linum usitatissimum Proteins and Health Benefits

Linum usitatissimum proteins, as all plants, have qualities
which influence their conduct in a food system by interacting
with different nutrients. For solubility and water oil retention
capacity, these qualities are primarily reliant on their
hydration processes. Flax protein has an amino acid sequence
comparable to soybean protein, which is considered one of
the most nutrient-dense foods. The protein content of
flaxseed grain and flaxseed paste varies depending on
hereditary and environmental factors. The enzyme needed to
convert the decapeptide angiotensin I to the octapeptide
angiotensin II, a vasoconstrictor hormone that causes blood
pressure to rise, was blocked by flaxseed protein hydrolysate
[55].

(iii). Dietary Fibers in Linum usitatissimum and Health
Benefits

Fiber content ranges from 22 to 26 percent, more than
double that of high fiber beans. Your daily fiber need is 20
percent to 25 percent are met by a dry whole flax seed that is
half ounce in weight. Linum usitatissimum has a mixture of
soluble and insoluble dietary fibres in a ratio of 20:80 to
40:60. The main insoluble fiber components are cellulose and
lignin, while the soluble fiber portions are mucilage and
cellulose. Linum usitatissimum dietary fibres were discovered
to have a direct link to health, particularly in terms of body
weight regulation via both hunger suppression and reduced
nutritional absorption. With no effect on hunger, a flax
dietary fiber extract rich in viscous dietary fibres
dramatically enhanced fat excretion and decreased total and
LDL-cholesterol.

(iv). Carbohydrates in Linum usitatissimum and Health
Benefits

Flax has only 1 g of carbs (sugars and starches) per 100
grams. As a result, flax has a minor impact on overall
carbohydrate consumption. It's only for persons who have
specified diseases. The arabinoxylan is mostly made up of
arabinose, xylose and galactose, whereas D-galactose, L-
rhamnose, L-fucose acid and D-galacturonic acid makes
rhamnogalacturonan,. There are substantial differences in
monosaccharide composition, carbohydrate yield, and value

between flaxseed accessions from throughout the globe.

(v). Linum usitatissimum Lignans and Health Benefits

Linum usitatissimum in general the main way of lignan
precursors in the food. Bacteria that ordinarily populate the
human intestine turn lignan precursors to enterolignans,
enterodiol, and enterolactone. Secoisolariciresinol
diglucoside is the primary lignan precursor identified in
flaxseed. Lignans play an essential role in the protection of
hormone-related malignancies, 0steoporosis, and
cardiovascular problems, and they are found in a variety of
foods [56].

2.7.3. Phytochemical Analysis of Linum usitatissimum
The typical textual technique was followed to conduct
preliminary phytochemical assays of diverse extracts.

2.7.4. Pharmacological Activities of Linum usitatissimum

Linum usitatissimum has been the subject of a number of
researches in recent years, all of which it has a broad
spectrum of pharmacological properties, according to
research. The following are some of the significant
pharmacological effects:

(i). Anticancer

It is a term used to describe a category of conditions
characterized by uncontrolled tumor growth that has the
ability to infiltrate or travel to other areas of the system.
Malignant cysts, on the other hand, do not grow. A bump,
unusual blood, a chest infection, decreased appetite, and an
alteration in stool processes are all significant indications and
concerns. While these signs and behaviors may suggest
malignancy, they could also signal something else. People
are affected by about 100 kinds of cancer [57].

(ii). Antidiabetic

Diabetes Mellitus is a disorder of metabolism illustrated by
high blood sugar due to fault in insulin action, insulin
secretion, or both. The persistent high sugar of diabetes leads
to malfunction of special organs of body, particularly the
nerves, kidneys, blood vessels, eyes and heart. Diabetes
Mellitus is a heterogenous syndrome. It is classified into four
types. It is classified due to clinical presentation and cytology
of the disease. The diagnosis of this type of diabetes is
associated with accidentally through a urine glucose test and
an abnormal blood. This type of diabetes takes place
subsequent to the age of 40 years. Gestational diabetes occurs
about the carbohydrate intolerance during pregnancy.

The effects of ethanolic extracts of flaxseed on reactive
hypoglycemia oxygen reacting species formation in
peripheral blood mononuclear cells and pancreatic cells, as
well as pancreatic antioxidant, were investigated in alloxan-
induced rats treated. In both acute and subacute studies, the
serum glucose level was dramatically lowered [58].

(iii). Antimicrobial

An antimicrobial is a substance that suppresses the activity
of bacteria. Anti - microbial drugs are classified by the
bacteria over which they are most effective. Antibiotic and
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antifungals are utilized to treat microbes and fungi,
respectively. They can also be categorized based on their
activity. Microbicides are those that destroy microorganisms,
while bactericidal treatments are those that simply restrict
their development.

The antibacterial effect of ethanol and chloroform extracts
of flaxseeds against five pathogens, including Enterococcus,
Salmonella typhii, Bacillus subtilis, Staphylococcus aureus,
and Escherichia coli, was tested in an experiment conducted.
The results show that extract of chloroform is more efficient
against bacteria than extract of ethanol. Antimicrobial
activity was shown in chloroform extracts against all five
bacteria. Despite the fact that ethanol extract has no
antibacterial action against Escherichia coli [59].

(iv). Anti-Ulcer

An ulcer is a rupture or irregularity in a skin barrier that
prevents the damaged area from functioning normally. It is a
rupture in the integrity of dermis, epithelial, or mucosal layer
created by peeling off of inflammatory dead cells, related to
biology.

Linum usitatissimum oil and mucilage were discovered to
have strong preventive action against ethanol-induced
stomach ulcers in a study. The researchers discovered that
pre-treating rats with flaxseed oil and flaxseed mucilage
lowered the frequency and duration of stomach ulcers caused
by ethanol [60].

3. Conclusion

Linum usitatissimum was used as a reducing agent in the
biological production of barium oxide nanoparticles,
according to the study findings. Because of Linum
usitatissimum antioxidant, anti- inflammatory, and anti-
diabetic capabilities, barium nanoparticles made from it have
improved pharmacological effects. Because of their low cost,
low toxicity, and high magnetic properties, these
nanoparticles can be employed in biomedical applications.
However, the synthesizing methodology adopted is both
environmentally friendly and cost effective. As a result,
employing biological material to synthesize barium oxide
nanoparticles shows to be advantageous in the production of
nanoparticles.
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