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• Biotechnology, the term, is a combination of two words ‘bio’ and
‘technology’, — ‘bio’ means biological systems or processes, and
‘technology’ refers to methods, systems, and devices used to make
useful products from these biological systems.

• Thus, biotechnology refers to the different technologies that make use of living
cells and/ or biological molecules to generate useful products for the benefit of
mankind



DEFINITIONS
• Any technique that uses living organisms or substances from those organisms

to make or modify a product, to improve plants or animals or to develop
microorganisms for specific uses

• The integration of natural science and organisms, cells, parts thereof, and
molecular analogues for products and services (European Federation of
Biotechnology)

• Use of living organisms in systems and processes for the manufacture of useful
products; it may involve algae, bacteria, fungi, yeast, cells of higher plants
and animals or subsystems of any of these or isolated components from living
matter (Gibbs and Greenhalgh,1983)



HISTORICAL PERSPECTIVES

• Ancient biotechnology had taken root as early as in the Paleolithic era,
around 10,000 years ago, when early farmers began to cultivate crops such
as wheat and barley

• However, the most classical example of biotechnology in the medieval
times is the use of fermentation technology for production of bread, cheese,
wine and beer.



• Any use of biological organisms or processes in industrial, medical, 
agricultural and environmental engineering

• In this way, we can trace the history of biotechnology from the beginning 
of scientific agriculture and fermentation at the end of the 19th century

• By the last decades of the 20th century, biotech became a major 
component of the R&D of most developed nations





• The Chinese were also using fermentation technology by 4000 B.C., for
production of their traditional food items, such as soy sauces and
fermented vegetables

• Vinegar production was known to the Egyptians by 2000 B.C., by
preserving crushed dates for a longer time

• Beer making may have begun as early as between 6000 and 5000
B.C. using cereal grains such as sorghum, corn, rice, millet, and wheat

• Wine was probably made by accident, when grape juice was
contaminated with yeast and other microbes. Between 1850s and
1860s, Louis Pasteur established that yeast and other microbes were
responsible for fermentation



EARLY BIOTECHNOLOGY
• The word ‘biotechnology’ was coined by Karl Ereky (1878–1952), in Hungary in

1919, to describe general processes of converting raw materials into useful
products, such as on industrial farms

• In Britain, Chaim Weizmann (1874–1952) developed bacterial fermentation 
processes for producing organic chemicals such as acetone and cordite 
propellants. During WWII, he worked on synthetic rubber and high-octane gas

• World War II: Penicillin production

• In 1928, Alexander Fleming (1881 –1955) accidentally discovered the
properties of the penicillium fungus, but determined that it would not be
possible to use it in medicine

• In 1940, a team of researchers at Oxford University found a way to purify
penicillin and keep it stable

• Pfizer, which had made fortunes using fermenting processes to produce citric
acid in the 1920s, turned its attention to penicillin.



• Nineteenth century witnessed an increase in the production scale of
fermentation based products such as glycerol, acetone, butanol, lactic
acid, citric acid, etc.

• Industrial fermentation was established during World War I because of
Germany’s requirement for large amounts of glycerol for explosives.

• World War II was the catalyst which led to the invention of the modern
fermenter (vessels used for fermentation), also called bioreactor for mass
production of antibiotic penicillin.

• Today, many chemicals such as antibiotics, amino acids, hormones,
pigments and even enzymes are produced with extreme precision in
controlled environments of industrial bioreactors



• The foundation of modern biotechnology were laid down with the
advancements in science and technology during the eighteenth and
nineteenth centuries.

• Thus with the advent of the first compound microscope, made by Dutch
spectacle-maker Zacharias Janssen in 1590, which could magnify
about 3×-9×, enabled humans to ‘see’ things that were not perceived
by naked eye

• Modern biotechnology is based on the rDNA technology that has
revolutionized biotechnology by allowing scientists to cut and join
different pieces of DNA, and place the new recombinant (Chimeric/
hybrid)

• Since the advent of rDNA technology, biotechnology has become
more advanced and led to advancements in medicine, agriculture,
animal science and environmental science













• The development of biotechnology can be divided into broad stages or 
categories, including: • Ancient biotechnology (8000–4000 BC): Early history 
as related to food and shelter; includes domestication of animals. • Classical 
biotechnology (2000 BC; 1800–1900 AD): Built on ancient biotechnology; 
fermentation promotes food production and medicine. • 1900–1953: 
Genetics. • 1953–1976: DNA research, science explodes. • Modern 
biotechnology (1977): Manipulates genetic information in organisms; genetic 
engineering; various technologies enable us to improve crop yield and food 
quality in agriculture and to produce a broader array of products in 
industries.











BRANCHES OF BIOTECHNOLOGY

• • Red biotechnology: This area includes medical procedures such as
utilizing organisms for the production of novel drugs or employing stem
cells to replace/regenerate injured tissues and possibly regenerate whole
organs. It could simply be called medical biotechnology

• • Green biotechnology: Green biotechnology applies to agriculture
and involves such processes as the development of pest-resistant grains
and the accelerated evolution of disease-resistant animals.

• • Blue biotechnology: Blue biotechnology, rarely mentioned,
encompasses processes in the marine and aquatic environments, such as
controlling the proliferation of noxious water-borne organisms.

• • White biotechnology: White (also called gray) biotechnology
involves industrial processes such as the production of new chemicals or
the development of new fuels for vehicles





SCOPE/APPLICATIONS OF MODERN BIOTECHNOLOGY

• Modern biotechnology, which is based on rDNA technology, exhibits a wide 
range of applications

• The broad application areas of biotechnology include pharmaceutical and 
therapeutic research, disease diagnostics, crop improvement, vegetable oil, 
biofuels, and development of environmental friendly products (for example 
biodegradable plastics).

• Thus, the applications of modern biotechnology mainly focus on the 
following major areas:

• 1. Medicine and health care 

• 2. Crop production and agriculture 

• 3. Food processing

• 4. Environmental protection 
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