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What is Microbiology ?
• Micro — Too small to be seen with the naked eye.

• Bio — Life

• Ology — Study of

1. Bacteria — Bacteriology

2. Protozoa — Protozoology

3. Algae — Phycology

4. Parasites — Parasitology

5. Fungi — Mycology

6. Virus — Virology

Organisms included in the study of microbiology 



Use of Microbes —
1.Bacteria are Primary decomposers – recycle the nutrients back 

into the environment.

2.Microbes produce various food products — cheese, pickles, 
sauerkraut, green olives, yogurt, soy sauce, bread, beer,  alcohol.

Three domains — Bacteria

— Archaea 

— Eukarya

Protists

Fungi

Plants

Animals

Classification of micro-organisms :—
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Microbial  cytology

• Microbial cytology is the study of microscopic
and submicroscopic details of microorganisms.

• Microbial cytology is analyzed under a
microscope.

• The main purpose of microbial cytology is to see
the structure of the cells, and how they form
and operate.



Microbial  Genetics

• Microbial genetics is a subject area within microbiology and
genetic engineering. It studies the genetics of very small organisms ;
bacteria, archaea, viruses and some protozoa and fungi.

• Microbes are suited for biochemical and genetics studies and have
made huge contributions to these fields of science such as the
demonstration that DNA is the genetic material, that the gene has
a simple linear structure, that the genetic code is a triplet code.

• Genetically engineered bacteria can produce pharmaceuticals such
as insulin, human growth hormone, and blood clotting factors.

• Microbes synthesize a variety of enzymes for industrial applications,
such as fermented foods, laboratory test reagents, dairy products
(such as renin), and even in clothing (such as Trichoderma fungus
whose enzyme is used to give jeans a stone washed appearance)

https://en.wikipedia.org/wiki/Trichoderma


Microbial  Genetics
• Another bacterium which has greatly contributed to the field of

genetics is Thermus aquaticus, which can tolerates high
temperatures. From this microbe scientists isolated the enzyme Taq
polymerase, which is now used in the powerful experimental
technique, Polymerase Chain Reaction (PCR).

Taq polymerase 
which is used in 
Polymerase Chain 
Reaction(PCR)

https://en.wikipedia.org/wiki/Thermus_aquaticus


Molecular Microbiology

• Molecular microbiology techniques are currently being used in the
development of new genetically engineered vaccines, in
bioremediation, biotechnology, food microbiology, probiotic
research.

• Gel electrophoresis is used routinely in microbiology to separate
DNA, RNA, or protein molecules using an electric field.

• Southern blotting, Northern blotting, Western blotting and Eastern
blotting are molecular techniques for detecting the presence of
microbial DNA sequences (Southern), RNA sequences (northern),
protein molecules (western) or protein modifications (Eastern).



• Role of Microbes in Food Processing

• Food is the important basic substance for human being which
provides the nutrients for survival. Microorganisms are very tiny in
size. They are not visible to the naked eye. Microorganisms are
present in all type of environmental sources like soil, air, water,
animal body and plant etc.

• Lactobacillus, the bacteria involved in the formation of curd from
the milk and yoghurt is produced by the bacteria, lactobacillus
bulgaricus.

• Saccharomyces cerevisiae is a type of yeast used for making bread
in household as well as food processing industry.

• Antibiotics are important components for human welfare against
infections and diseases. These are manufactured in industries using
bacteria. For example, penicillin is one of the important antibiotic
and it is produced from the bacteria, Penicillium notatum.



PRODUCT COUNTRY MICROORGANISM SUBSTRATE

Bread International Saccharomyces 
cerevisiae, yeast, lactic 
acid

Wheat, rye other grain

Idli India Lactic acid bacteria Rice and black gram 
dhal

Nan India Saccharomyces 
cerevisiae

White wheat flour

Soy souce International Aspergillus oryzaeor  A. 
soyae, Lactobacillus

Soybeans and wheat

Cheese International Lactic acid bacteria Milk

Yoghurt International S. thermophilus, Lb. 
bulgaricus

Milk

sauerkraut International Lactic acid bacteria Cabbage



Pasteurization kills 
unwanted microorganisms

Cutting of curds

Coagulation of milk 
proteins (Curd formation)

Production of processed 
cheeses through pressing , 

addition of secondary 
bacterial culture and aging 

(ripening)

Addition of starter 
bacteria culture

Disposal of liquid whey 
as waste product

Production of 
unprocessed cheeses

The cheese-making process:-



The wine-making process:
Preparation of must 
by stemming and  
crushing of grapes 

(or other fruit)

Fermentation of 
must (crushed fruit) 

or of juice alone 
into wine

Clarification of wine Aging of wine Bottling of wine

Addition of starter culture 
of yeast and bacteria



Conclusion:
-

Microorganism plays a vital role in food processing.
Not only today but from ancient times processing
and preservation of foods by Fermentation
techniques have been done using ancient
technologies. Fermentation techniques not only
increased shelf life and microbial safety of a food ,
but also make some food more tasty and digestible.





Bio Leaching:-

 Bioleaching is the simple and effective technology for metal
extraction from low grade ores and mineral concentrate by the use
of micro organisms.

 Commonly used microorganisms are :-

 Mesophiles

 Moderately thermophilic bacteria

 Extremophiles



Industrial Uses of Bacteria

 Materials processing

 Energy production

 Waste processing and bioremediation

 Corrosion resistance

 Production of drugs

 Manufacture of polymers



Procedure:
-
 Bacteria perform the key reactions of regenerating the major ore

oxidizer, mainly ferric ions. This reactions takes place in the ell
membrane of bacteria.

Process of Bioleaching:-

1. Direct Bioleaching

2. In direct bioleaching



Domain Organisms Nutrition Type Main Leaching 
Agent

Archaea Ferroplasma
acidiphilum

Chemolitho 
autotrophic 

ferric iron 

Bacteria Thiobacillus caldus Chemolitho 
autotrophic 

sulfuric acid 

Archaea Sulfurococcus
mirabilis

mixotrophic ferric iron, sulfuric
ion

Fungi Fusarium sp heterotrophic oxalate, malate,
pyruvate

Bacteria Pseudomonas putida heterotrophic citrate, gluconate

Use full Microorganisms in Bio Leaching:-





Aquatic Microbiology :-



Viruses may control phytoplankton levels:-



Black Smokers:-



Pompeii Worm:-

 Alvinella pompejana, the Pompeii worm, is a species of deep-sea
worm (commonly referred to as "bristle worms"). It is an
extremophile found only at hydrothermal vents in the Pacific
Ocean.

 The Pompeii worm (Alvinella pompejana) can survive an
environment as hot as 80° C



Organism found in water :-

Anemone

Ciliate

Nematodes

Palm worm



Medical Microbiology:-



Penicillin

 The first antibiotic producing organism was discovered by Alexander Fleming in 1929
apparently by accident. He examined a mould, “Penicillium notatum” and named by
substance that it produced penicillin. He found that it was effective against many types
of bacteria.
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