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Microbes

Microbes are tiny living organisms that
cannot be seen with the naked eye




Microbes

Microscope



Do all microbes make us sick?

Salmonella typhi
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Microbes In Human Welfare



Curd

Lactobacillus bacteria




Process of Curd Formation

Milk
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Process of Curd Formation




Lactic Acid Fermentation Products

Flavored

Dosa/ldli Buttermilk/
Lassi




Swiss Cheese




Swiss Cheese
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Bread Making
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Yeast in Delicious Goodies




Food Preservation

Grapes Crushing Storing of wine



Food Preservation




Sap is collected

Sugar palm tree
Leaf base is cut



Blue Cheese

Penicillium roqueforti

Roquefort cheese



Camembert Cheese

Camembert Cheese

Penicillium
camemberti
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Microbes in Industry Products

Fermentors — Large vessels to grow microbes for industrial use

Fermentation Plant — Many fermentors form fermentation plant
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Microbes in Industry Products

@ Fermented Beverages
Antibiotics
@ Chemicals







Fermented Beverages

— Beer
Wine
Brandy
Rum
Saccharomyces
Cerevisiae — Whiskey

(Brewer’s Yeast)



Fermented Beverages

Fermentor Alcohol
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Fermented Beverages

Distillation

Separation and removal of
alcohol from other components
from alcoholic beverages




Fermented Beverages

Non-Distilled

.

Beer

Wine

s Brandy

— Rum

— Whiskey






Antibiotics

Anti bio
against life



Antibiotics




The Discovery of
Penicillin
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The moulds
are killing
the bacteria

The moulds —

produce
some
chemicals
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Antibiotics

\ Penicillium notatum Penicillium &




Emnst Boris Chain

Antibiotics

&

Sir Howard Walter
Florey




PENICILLIN




Antibiotics

Won Nobel Price in 1945

Sir Alexander Fleming
(1881-1955)

Ernst Boris Chain
(1906-1979)

Sir Howard Walter Florey
(1698-1968)




Antibiotics

Cephalosporium Bacillus Streptomyces

acremonium b riseus
subtilis g

Cephalosporin . Streptomycin

Micromonospora
purpurea
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Gentamicin



Antibiotics

Whooping cough
(kali khansi)

Diphtheria
(gal ghotu)

Leprosy
(kusht rog)







Chemicals, Enzymes and Bioactive Molecules

Chemicals

Any material
with a definite
chemical
composition

o
Enzymes

Substances
which act as
biological
catalysts

Bioactive
molecules

Molecules are
which are
produced as a
result of microbial
activities
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Citric Acid

Aspergillus niger
(fungus)

Detergent Preservative
manufacturing

Leather Flavoring

tanning



Chemicals, Enzymes and Bioactive Molecules
Organic Acids

> Acetic Acid

Acetobacter aceti
(a bacterium)

v

Industrial Cancer Foods
solvent treatment



Chemicals, Enzymes and Bioactive Molecules
Organic Acids

> Butyric Acid
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Clostridium butylicum
(a bacterium)
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Food and Pharmaceuticals Perfume
flavoring



Chemicals, Enzymes and Bioactive Molecules
Organic Acids

» Lactic Acid

Lactobacillus
(a bacterium)

A 4

Cosmetic Pharmaceuticals Food
Industry Industry
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Chemicals, Enzymes and Bioactive Molecules
Alcohol

Saccharomyces

cerevisiae
(yeast) Ethanol Industry

Cosmetic
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Chemicals, Enzymes and Bioactive Molecules
Enzymes
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Pectinase,
Protease

Streptokinase
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Chemicals, Enzymes and Bioactive Molecules
Enzymes

Detergent
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Chemicals, Enzymes and Bioactive Molecules £
Enzymes
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Homemade Juice

Pectinase,
Protease
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Clarified Bottled Juice
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Pectinase, Protease — Enzyme which

cleaves pectin and peptide bonds
respectively, clarifying the juice
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Chemicals, Enzymes and Bioactive Molecules
Enzymes
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Streptokinase

Streptococcus
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Chemicals, Enzymes and Bioactive Molecules |
Enzymes

Removes blood clots from patients who have undergone
myocardial infarction
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Streptokinase
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Chemicals, Enzymes and Bioactive Molecules
Bioactive molecules

—— cyclosporin A

Trich d- 5
richoaerma Immunosuppressive @l—
polysporumn agent

(fungus)



: . : 0
Chemicals, Enzymes and Bioactive Molecules £
Bioactive molecules

Statins

Monascus
purpureus (fungus)

v

Blood cholesterol
lowering agents







