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1)INTRODUCTION:-

Fermentation word is derived from Latin verb "fervere” which means to boil. This
technology has been perceived in different sense by the world of microbiologist and
biochemist. For biochemists, “fermentation is 2 catabolic process leading to
generation of energy”. Whereas, according to Industrial microbiclogist,
“fermentation is the process of mass cultivation of micro-organisms that convert
substrates into valuable products through aerobic or anakrobic route”. A genegal
autline of the process is outlined in figure 1. Fermentation technology has wide
application for the production of products such as organic solvents (acetone,
alcohols), fermented beverages (wine, beer, whisky), and other products like
enzymes, amino acids, vitamins, pharmaceuticals etc. The fermentation processes is
dependent on microbial growth, which in turn is governed by many biochemical and
physical parameters. The maotive of all parameters is to provide the mnst wltal?le
environment for the growth of micro-organisms. This chapter is dedicated to discuss
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1.1Microbial Growth:-

T y =
w: _e ::ns: |m;:urdta nt criterion of a fermentation Process is to achieve good yield of product
I in turn is dependent on the proper microbi
crobial growth. The micra-o
rganism require

Environmental Sciences Environmental Microbiology & Biotechnology Module 21:
Fe;mentaﬂun Technology optimum PH, temperature, OXygen, minerals, energy source and
other raw material conditions to com plete their life cycle under six phases as illustrated in
figure 2 and discussed below. a) Lag phase is the no '

_ microbial growth phase, also known as
acclimatization period, when the newly inoculated micro-organism adapt to their new

environment and hence show no increase in number, b} Acceleration phase: is the period
when microbes start increasing in number c) Log phase: is the period when microbes
demonstrated exponential increase in their number and utilizes most of the raw materials
for their growth. d) Stationary phase is the static stage when microbes does not show any
change in their number and their growth arrest at this point, probably due to the depletion
of energy sources in the media, constraints of space and accumulation of toxic end
products. e) Death phase is the time where microbes show steady decline in their number
due to loss of ability to reproduce and indicate the climax of their growth period. All these
phases of microbial life illustrate a sigmoidal curve, and depending upon the type of product
particular phase is considered for their harvest. For example, the processes where cell
biomass is required, microbes are harvested after exponential growth. Whereas, when
secondary metabolites are the major products, harvest is done after their production in
stationary phase.

1. The microbial growth in a batch fermentation system wheee cue fiive duaon of
microbial culture and sterilized media components is done, It 1s 3 closed system, :"'h"”
no further addition or removal of materials are followed until the all the ﬂlli;;ﬂmm
microbial life cycle are completed and product i¢ S m:mhl:m' npf
is removed and processed under varlous downstream processes. h"“ ";':::Hdm“
fermentation process is fed-batch, where "U’r:'“:":nil::im::: :f::::muu. g
s o e e 2
m

of cell growth
such as ethanol, methanol or acetic acld may be added T:t th::t:,: ::it::-ﬁm !,;nr
i initial growth phase. The m ethod
id their inhibitory effect at i
- :Tumuuar of industrial products is the continuous fam&r:tah:t e
e supply of nutrients and raw materials. To maintaln a
continuous
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acids, single cell protein etc. bolites such as organic acids, amino

2)Fermentation Process :-

Initially,

Louis Pasteur described fermentation as "an an OB o it et
by yeast

like organism to break complex sugars in simpler ones”. But, now
fermentation includes anaerobic as well as aerobic processes that need maintenance
of oxygen deficient or supplemented aseptic conditions. In case of anaerobic
fermentation, no aeration device is needed as the gases generated during the
process enable satisfactory mixing. The environment inside the vessel needs to be
maintained oxygen scarce during the whole process which is maintained by flushing
a mixture of CO2, H2 and N2 in the head space of the fermenter. On the other hand,
large volumes of oxygen approximately 60 times the medium volume are required
for aerobic fermentation processes. Such fermenters need provision of efficient
aeration and uniform mixing of fermenter contents. To accomplish sterilized
conditions along with uniform distribution of media, air, pressure and timely escape
of products, a special vessel known as Fermenter is employed.

3)Fermentation Techniques

Solid State Fermentation Submerged Fermentation

Microorganisms are cultivated on the Microorganisms grow in a liquid medium.
surface of a liquid or solid substrate.

Complicated and rarely used in industry. simple and used in routine..

- pp— g
Protein, Biomass, antibiotics, enzymes an
i ion of Mushroom, Bread, ;
e etc ; sewage treatment are carried out by
R ey submerged fermentation.

4) Application of Fermentation Tech:u!ag:m =

s in fermenter designing and fermentation techno nmrkl e o
Jl"mmm‘:ri::I.isll::nti::-|'| of a number of fermented produ 5 kinds o
Eﬂn:l:l:;zmental Sciences Environmental Microbi
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Fermentation Technology additives are manufa

technology in developing countries. Wild type a
used in the production of following products.

ctured using industrial fermentation
nd recombinant microorganisms are

1. Alcoholic beverages Whisky, ru m, brandy, Beer and wine
2. Milk and Milk Products Cultured milks, yoghurt, cheese

3. Microbial flavors Vanillin, benzaldehyde and lactones
4. Biofuels Ethanol, acetone-butanal '

5. Microbial polysaccharides Dextran, xanthan gum and pullulan

6. Food additives and ingredients L-glutamic acid and L-aspartic acid
7. Vitamins Vitamin A, C, B12, and riboflavin

8. Enzyme Amylase, invertase, Protease

5) Advantages of Fermentation Technology

1. Preservation and enriches food, improves digestibility, and enhances the taste and
flavors of foods. 2. Potential of enhancing food safety by controlling the growth and
multiplication of number of pathogens in foods.

3. Important contribution to human nutrition, par‘tir.uiarllﬁ in developing countries, where
economic problems pose a major barrier to ensuring food safety.

4. Low energy consumption due to the mild operating conditions relatively low capital and
operating costs relative simple technologies.

5. They cause specific and controlled changes to foods by using enzymes.
6. Preservation and detoxification of the food.

7 Waste treatment. B. Health related product. Environmental Sciences Environmental
Microbiology & Biotechnology Module

6) Disadvantages of Fermentation

1
1Hazardous contamination always exists in fermented food.

2The uneven distribution of salt in lactic acid fermentation fish products and contamination
of Aspergillus flavus in traditional starter culture for rice wine and soyabean sauce result in

severe food poisoning incidences.

3IHealth (obesity).

(188073
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