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ABOUT THE STUDY

Biomolecules, biological
macromolecules, are large organic molecules that are essential for
life. They are composed primarily of Carbon (C), Hydrogen
(H), Oxygen (O), Nitrogen (N), and, to a lesser extent, other
elements such as Sulphur (S) and Phosphorus (P). These
molecules come in various shapes, sizes, and functions, but they
all share the common characteristic of being involved in
biological processes.

also  known as molecules or

Biomolecules can be classified into four

major categories

Carbohydrates: Carbon, hydrogen, and oxygen atoms make
up the chemical molecules known as carbohydrates. They serve
as a primary source of energy for living organisms and
provide structural support in the form of cellulose (plant cell
walls) (insect exoskeletons). Examples of
carbohydrates include glucose, sucrose, and starch [1-3].

and chitin
Lipids: These are hydrophobic molecules that are primarily
composed of carbon and hydrogen atoms. They include fats, oils,
phospholipids, and steroids. Lipids serve various functions,
including energy storage, insulation, and forming the lipid
bilayer in cell membranes [4-6].

Proteins: These are large, complex molecules made up of amino
acids linked together in long chains. They play numerous critical
roles in the body, including serving as enzymes (catalysts
for biochemical reactions), structural components (collagen in
skin and bones), and transporters (hemoglobin in blood).

Nucleic acids: These acids are polymers of nucleotides and
DNA  (Deoxyribonucleic  acid) RNA
(Ribonucleic acid). DNA stores genetic information, while RNA
plays a crucial role in protein synthesis. Nucleic acids are

include and

essential for the inheritance and expression of genetic traits.

Monosaccharides: These are the simplest carbohydrates and
consist of single sugar molecules. Examples include glucose,
fructose, and galactose. Glucose, in particular, is a key player
in cellular respiration, where it provides energy for cells

(7,8].

These made up of two connected
monosaccharide molecules. Sucrose (table sugar) is a well-known
disaccharide formed by the combination of glucose and fructose.

Lactose, found in milk, is another example composed of glucose

Disaccharides: are

and galactose.

made up of
numerous monosaccharide units. They serve as energy storage
molecules (starch in plants and glycogen in animals) and
structural components (cellulose in plant cell walls).

Polysaccharides: These are large molecules

DNA (Deoxyribonucleic Acid): It is the genetic material found
in the nucleus of cells. It is made up of two extended chains
of nucleotides that have been folded into a double helix. There
are four nitrogenous bases found in DNA: Adenine (A), Thymine
(T), Cytosine (C), and Guanine (G). The sequence of these
bases encodes genetic information and determines an organism's
traits.

RNA (Ribonucleic Acid): It is a versatile molecule that plays
multiple roles in the cell. RNA can be divided into three different
categories: messenger RNA (mRNA), transfer RNA (tRNA), and
ribosomal RNA (rRNA). mRNA carries genetic information from
DNA to the ribosome, where proteins are synthesized. tRNA
helps translate the genetic code by matching amino acids to
mRNA codons, while rfRNA is a structural component of
ribosomes, where protein synthesis occurs.

The future of biomolecules

As our understanding of biomolecules and their roles in biology
deepens, so does our ability to manipulate and utilize them for
purposes. Here are a few exciting directions in
biomolecule research:

various

Synthetic biology: Scientists are engineering biomolecules to
create new biological systems or modify existing ones for practical
applications. This industry has
innovative medications, biodegradable materials, and biofuels.
Biomolecules are the foundation of life on Earth, driving the
structure, function, and regulation of all living organisms. From
the energy provided by carbohydrates to the information
encoded in nucleic acids and the versatile functions of proteins,
these molecules are the building blocks that make life possible.

the potential to provide
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The study of biomolecules is not only essential for
understanding biology but also for advancing healthcare,
biotechnology, and the search for solutions to some of the
most pressing challenges. As our knowledge of
biomolecules continues to expand, so does our capacity to
harness their potential for the benefit of humanity and the

environment [9-12].
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