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Starch: An Overview
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ABSTRACT:

One of the most naturally occurring powders or
polymers is known as starch which has been till
now shown its huge field of application in almost
every field of work. Food & beverage industries,
cosmetics industries, and pharmaceutical industries
use starch as one of the most usable products.
Starch is obtained mainly in two different forms
conventional method i.e. starch obtained directly
from plants such as maize, pea, and wheat, and
non-conventional method i.e. starch obtained by
extracting from different botanical species such as
banana, mango, and jackfruit. Nowadays modern
days pharmaceutical sectorsfocuses on targeting
drug delivery systemsand shows a keen interest in
starch. This review mainly focuses on the origin,
application, and characterization of starch.
Keywords: starch, conventional method, non-
conventional method, applications,
characterizations.

l. INTRODUCTION:

All living things depend on the conversion
of carbon and energy; that implies that regardless
of whether an organism consumes autotrophic or
heterotrophic food, its fundamental metabolism
revolves around carbs. The fact that
polysaccharides are the most prevalent polymers in
the biosphere is therefore not surprising. Starch is
the most prevalent storage carbohydrate on Earth in
terms of quantity, and it is mostly produced by
plants and some cyanobacteria(1,2). While most
other species create water-soluble glycogen as a
form of storage carbohydrate, starch is accumulated
as water-insoluble particles or starch granules (3).
Both polymers share the same biological properties
and chemical makeup of glucose units connected
by 1,4 and 1,6 glycosidic linkages. The great value
of starch in many applications is due to the physical
characteristics of starch, which differ significantly
from those of glycogen (4). Due to its abundance,
affordability, non-toxic qualities, and
biodegradability for many food and non-food

businesses, starch is a flexible biomaterial of
particular interest. As a result, it is utilized in a
variety of dairy and pastry products, soups and
sauces, coatings, and meat products. In addition,
the need for starch as a renewable resource is rising
in non-food businesses(5).

DIFFERENT SOURCES OF STARCH:
ORIGIN OF STARCH:

Around AD 77-79, Pliny the Elder's
Natural History contained the first account of
starch extraction (6).In the past around 30000 years
ago in Europe,starch grains of rhizome of, Typhus
cattails, and Bulrushes cattails, were used as flour
groundunder the stones(7).Persians and Indiansuse
starch as a thickening agent when making sweet
dishes. Whereas the Romanians used starch as a
cosmetic product and thickening agent in sauces(8).
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B. NON- CONVENTIONAL SOURCES:
Apart  from  conventional  sources
nowadays starches are now can be derived from
several sources. Each of these starches shows its
physiochemical characteristics, which can be used
in different fields according to its applications (9).
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USES OF STARCH IN DAILY LIVES:

Starch is such a product that it has been
used in everyday daily lives from edible products to
pharmaceutical products, and cosmetics. For
example, starches derived from riceproved itself as
a most desirable product because of its smallest
size and shape hence used in all kinds of
applications.Apart from these starchesshow a great
area of interest in the field of the pharmaceutical
field (10)

USES OF STARCH IN THE

PHARMACEUTICAL FIELD:

a. Diluents: Starch is added to solid formulations,
such as granules, pills, and capsules, as a
diluent and to give them bulk. These
formulations include a minimal amount of the
active component (11). They have been used to
plan  normalized colorant and potent
pharmaceutical pulverizes, as well as to assist
in mixing and handling. Local starches are
insoluble diluents with a few desirable
characteristics, such as a lack of potentially
dangerous interactions with the majority of
common APIs and excipients, a lack of
physiological and pharmacological tests, and
dependable physicochemical and practical
qualities (12). Although local starch is not very
high, some diluents will depend on things like
the relative emphasis, plan approach, API
characteristics, and other excipients that will
be utilized(13).

b. Disintegrants: Starch is the dissolving agent
most frequently utilized in the manufacturing
of branded and generic medication tablets and
capsules. Because starch is a hydrophilic
material, it absorbs water, causes swelling, and
breaks the tablet up into tiny pieces so that the
medication may be released(14). Within the
range of 3-25% weight/weight of the granules
or tablets, local starch is used as a disintegrant;
a typical fixation is 15% weight/weight. Ideal
disintegrant action is achieved during granule
formation when half of the starch is employed
as an endo-disintegrant in the granule mixture
and the other half is simply incorporated as an
exo-disintegrant into the dried granules(15).

c. Binders: Using the wet granulation process,
starch is dispersed in water and when heat is
applied, starch gel is generated. This gel may
be utilized in tablets and capsules as a binding
agent to the other excipients, keeping them

together to form granules. The main benefits of
wet granulation with starch as a binder are
component homogeneity, improved
compaction, improved powder density and
flow, less dust, adjusted medication release,
and the necessary tablet and granule shape. Out
of all the recognized and authorized starches,
maize starch is the most frequently utilized in
granule and tablet formulation technologies.
However, recent research has indicated that
innovative or modified starches can function as
binders and might potentially take the place of
corn starch(16,17).

Glidants: In the formulation of traditional
capsules and tablets, starch, a hydrophilic
glidant, can be added at a concentration of 2—
10% w/w to improve the flow of powder and
granules and to lessen inter-particulate
friction(18). A variety of starches, such as corn
starch, are usually utilized as glidants in the
formation of capsules and tablets. Starches
derived from yam, cassava, and fonio have
also demonstrated potential as glidants in
tablet formulation. The characteristics of starch
as a glidant that are assessed in pharmaceutical
powders and granules include flow rate, angle
of repose, and flow factor(19).

Lubricants: To reduce the interfacial friction
between the tablet's surface and the die walls,
which is necessary for ejection and to keep the
granules and tablets from adhering to the
punch, lubricants are excipients that are
commonly added in small amounts to powders
and granules during the formulation of tablets
and capsules(20). Starch makes about 2-10%
of the weight of the powder and granules. As
starch might modify the flow and compaction
of the combined powder, sufficient testing
must be done to determine an ideal
concentration before using it as a lubricant in
the formulation of tablets and capsules.
Frequently utilized as a lubricant, maize starch
BP has two functions: it increases the flow of
powder and keeps tablets and granules from
adhering to die walls(21).

Novel applications: Starch has been employed
as a drug carrier for regulated drug delivery,
which is a unique application. Due to its
mucoadhesive qualities, starch—which are
made up of amylose and amylopectin—can be
employed as a coating or film-forming
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polymer, making it suitable for target delivery
and regulating the release of medication from
the body(22). Research has shown that maize
starch can be a useful film coat for tablets,
delaying the rate of dissolution and allowing
for regulated drug release. The starch coating
can also be incorporated into nanoparticles and
the matrix system to deliver the drug to
targeted locations such as the colon, lungs, and
cancer cells.Starch can be mixed with other
polymers including chitosan, sodium alginate,
and PVP to enhance its film-forming
properties(23). Drug delivery via microspheres
has become possible due to the usage of starch
as a coating polymer. The characteristics of
starch as microspheres in the cross-linking
effect are that the particle size increases with
an increase in cross-linking time, increasing
the concentration of drug loading; the swelling
ratio of the particles was determined by the
type of cross-linker, not by the length of cross-
linking. The protein-drug matrix targeting drug
delivery method, which targets the colon with
medication, can also employ starch cross-
linking(24). When compared to conventional
or native starch, the resistant starch exhibits a
similar drug release and is thought to be

resistant to the intestinal wall's amylase
enzyme. However, it does not create
nanoparticles, therefore the drug release is
faster. Reducing the branch suggests a perfect
starting point for ligand conjugation when
designing an oral colon-specific
nanoparticulate drug carrier(25,26).A variety
of techniques, including recrystallization,
enzymolysis, acid hydrolysis, cross-linking

microemulsion, ultra-sonication, and
nanoprecipitation, can be used to create starch
nanoparticles. For the transdermal

administration of drugs including testosterone,
flufenamic acid, and caffeine, starch-based
nanoparticles have been used(27). Starch
nanoparticles may be used in transdermal drug
delivery applications, according on
information on skin penetration for the three
drugs. When these nanoparticles' elucidation
and delivery characteristics were taken into
account, they demonstrated high epitome
effectiveness for the three tried drugs
(flufenamic acid, caffeine, and testosterone);
similarly, a nearly straight delivery profile was
observed for hydrophobic drugs with an
invalid starting burst impact(28-30).

DIFFERENT CHARACTERIZATION PROCESSES OF STARCH:
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1.  CONCLUSIONS:

In our daily lives, starch is a substance we
utilize practically everywhere. Powdered starch is a
naturally occurring substance that may be produced
through both traditional and unconventional
methods. Currently, a variety of botanical materials
are used as an unconventional source for starch
manufacturing. Because of these qualities, starch
has a wide range of applications in both household
and commercial sectors, including the food and
beverage, cosmetic, and pharmaceutical industries.
Thanks to nanotechnology, starch is now used in
targeted and controlled-release drugs. This
indicates that starch was utilized thirty thousand
years ago and that the future will be just as a
shining star.
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