L- 41 Definition of Biotechnology

Introduction
Biotechnology is the
Industrial use of
micro-organism and
living animal and plant cells
to produce products.
Biotechnology encompasses the manufacture of
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L- 41 Definition of Biotechnology

Introduction
Biotechnology encompasses the manufacture of :

+ Antibiotics,
+ \accines,

+ Vitamins and
+ Plastics.
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L- 41 Definition of Biotechnology

Introduction
Pollution control,
toxic waste disposal
using bacteria,
production of new fuels and

all possible things through "biotechnology”.

0
Q
L
(@)
Z
S
=
>
0
O
>_
=
£
7
Q
L
o
c
S
L~
>
0
o
)
=




L- 41 Definition of Biotechnology

Biotechnology can be defined by number of ways:-

“Biotechnology is the application of
* biochemistry,

* Biology,

* microbiology and

+ chemical engineering to

industrial process and products and
on environment”.
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L- 41 Definition of Biotechnology

“Biotechnology is the integrated use of
biochemistry,
microbiology and
engineering sciences
In order to achieve

MYcsvtu Notes
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L- 41 Definition of Biotechnology

S0 we can say

“Biotechnology is a multidisciplinary science, which
includes

microbiology,

chemistry,

biochemistry,

chemical engineering and genetics”.
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L- 41 Definition of Biotechnology

It has many application and significant contributions in
different fields like

food,

agriculture,

energy production and
pollution control.

It has multidisciplinary nature.
Fig. shows its multidisciplinary nature.
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L-42 Current Status of Biotechnology
in Environmental protection

Biotechnological applications to environment protection of
Industrial pollution management is very important.

*Biodegradation is the ultimate fate of a material that enters
the environment.

* The current philosophy on the issue of degradation is that
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L-42 Current Status of Biotechnology
in Environmental protection

It is not an ideal option.
It represents waste of material.

It is valuable only if waste are hazardous and permanent
elimination is sought.

Products of degradation should come in use if possible.
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L-42 Current Status of Biotechnology
in Environmental protection

. Bio-energy (biogas, ethanol, hydrogen gas) generation
from treatment of liquid/solid wastes.

. Heavy metal recovery from various industrial effluent.
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L-42 Current Status of Biotechnology
in Environmental protection

Effluent treatment for variety of industries.

Waste gas treatment and deodorization
removal of phenol,

mercaptans,

hydrocarbons,

hydrogen sulfide.
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L-42 Current Status of Biotechnology
in Environmental protection

Biomass/food/mushroom production from wastes using
appropriate biological agents.

Modification of process or new processes /products to
prevent pollution. (In tanning/paper/plastic industries
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L-42 Current Status of Biotechnology
in Environmental protection

(In tanning/paper/plastic industries).

Added value processes involving the conversion of wastes
Into useful products

(production of animal feed from waste of food processing
plants etc.).
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L-42 Current Status of Biotechnology
in Environmental protection

Role of Biotechnology in Environmental Protection:
Biotechnology can offer
* cheap, compact and
- effective process
* instead of bulky,
expensive and space wasting ones.
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L-42 Current Status of Biotechnology
in Environmental protection

Its philosophy is linked with
conservation and bye-products recovery,

and it is not stimulated by market pressures.

Its initial cost is high, the treatment may be less costly
overall.
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L-42 Current Status of Biotechnology
in Environmental protection

and

laboratory and field successes have not translated in to
applications.
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L-42 Current Status of Biotechnology
in Environmental protection

Biotechnology can If

* legal, economic,

Issues are successfully tackled.
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L-42 Current Status of Biotechnology
in Environmental protection

* ADbioprocess is any
which involves the

° ( upon which @
microorganism acts) into
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L-42 Current Status of Biotechnology
in Environmental protection

° some ¢

(i.e. biomass, metabolite or transformation products of a
starting material),

. or
* by material (e.qg. ) derived from them.
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L-42 Current Status of Biotechnology
in Environmental protection

* Most biotechnological process can be represented as:
Process

Engineering

 ——
in any biotechnological process:-
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L-42 Current Status of Biotechnology
in Environmental protection

1)

i) Bio reaction and

i)

or feed stock or substrate into ¢
form

which is
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L-42 Current Status of Biotechnology

in Environmental protection
In this following steps are added-

sieving,

1)
This is done in ‘bioreactor’, where desired
biotransformation take place.
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L-42 Current Status of Biotechnology
in Environmental protection

The commonly used operation in bio reaction are :

. metabolite biosynthesis,
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L-42 Current Status of Biotechnology
in Environmental protection

The material produced in the bioreactors is

The commonly used operation in downstream processing
are —
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L-42 Current Status of Biotechnology
in Environmental protection

The commonly used operations are —

Sedimentation,

evaporation,
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L-42 Current Status of Biotechnology
in Environmental protection

Step-1 Step-2 S
p

re- ° °
ey Bioreaction <
Materials Treatment g
5
Step-3 %

DOWHStream - Products

Processing

Fig.2 The Bioprocess Stages




| -43 Biofuels & Biofertilizers

The bio fuels are biologically produced fuel.  Production
of biofuels involve

to use source of
energy such as

biomass and sun light into
dense and
This process constitute the
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1.

| -43 Biofuels & Biofertilizers

Bio fuels are mostly
which is

renewable,

easily available.
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| -43 Biofuels & Biofertilizers
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| -43 Biofuels & Biofertilizers

1. and usually near to th
site of use.

* 2. Very large requirement of substrate, this requires large are
of land.
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| -43 Biofuels & Biofertilizers

During photosynthesis
which is stored and used as fuel.
Biomass is nothing but

which are used as a source of energy.
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| -43 Biofuels & Biofertilizers

Land crops such as
Aquatic plant such as
water weeds and algae.

Wastes such as

crop residues such as
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| -43 Biofuels & Biofertilizers

of using bio-masses as a fuel are —
i) Biomass is and it can be

ii) Fuel from biomass has

i) It
iv) in the atmosphere.
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| -43 Biofuels & Biofertilizers

is produced by

- is a gaseous bio fuel which is
produced by the
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| -43 Biofuels & Biofertilizers

Constituent of Biogas %
’ =
. co, 30 E
o
° =
. It is used for %




| -43 Biofuels & Biofertilizers

#+ Is a diesel like liquid obtained from
like
¢ liquids accumulated in plants and algae

# or from produced by some
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| -43 Biofuels & Biofertilizers

It is obtained from starch and sugar crops.
It is used as fuel

Rap seed oil has similar physical and chemical properties lik
diesel and hence

www.mycsvtunotes.in - MYcsvtu Notes



| -43 Biofuels & Biofertilizers

of using rap seed oil as a biofuel -

It is non-toxic.

Its contribution to green house effect is less than that of
diesel.
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| -43 Biofuels & Biofertilizers

— It has following steps:
* Production of by crushing of rap seeds.

* So that diester is formed.
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| -43 Biofuels & Biofertilizers

4.

* These are called

» These burn same as any other fuel like oil.
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| -43 Biofuels & Biofertilizers

as a bio fuel are:-

Algae can be and waste lands also.

for the growth of algae.

It to atmospheric pollution.
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| -43 Biofuels & Biofertilizers

4 Inthe
4 using

# hydrogen can be produced from water
# by a process known as

-+ Advantage of using hydrogen as a bio-fuel are —
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| -43 Biofuels & Biofertilizers

as a bio-fuel are
B Compared to coal and gasoline, it has

B On combustion, it

B It can be used in
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| -43 Biofuels & Biofertilizers

Hydrocarbons can be produced from ¢

Cultivation of this type
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| -43 Biofuels & Biofertilizers

- Methane is produced by

MYcsvtu Notes
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| -43 Biofuels & Biofertilizers

as a source of energy:-

9

which grows very rapidly on the surface of Ponds.

It is sun dried , crushed and
in

presence of at high
temperature.
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| -43 Biofuels & Biofertilizers

leads to the

which is recovered by distillation.
Butandiol has a ¢

so it can be used
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| -43 Biofuels & Biofertilizers

» Bio-fertilizers are microbial inoculants of
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| -43 Biofuels & Biofertilizers

with plants means

MYcsvtu Notes

- Bio-fertilizers are

C
7p]
(O]
)
(@]
C
>
L~
>
7]
(@]
>
£




| -43 Biofuels & Biofertilizers

are:-
Disease resistance and
Tolerance to adverse soil and

These of the soil.
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| -43 Biofuels & Biofertilizers

of using bio-fertilizers are:-

* These

* the total needs of crop for high yield
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| -43 Biofuels & Biofertilizers

are given below:-
of bacteria are

capable of forming in
most leguminous plants like
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| -43 Biofuels & Biofertilizers

These and not only
but

also

Different types of Rhizobia are used:

R.

R. Pahsiaoli,
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| -43 Biofuels & Biofertilizers

¢

when applied to soil fix atmospheric nitrogen and make i
available for like

They also synthesize growth promoting
helpful for plants.
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| -43 Biofuels & Biofertilizers

¢ are
photosynthetic organism which fix N, .
¢ Blue green algae produce

MYcsvtu Notes

in

specialized structures called
¢ These algae can
¢ They give growth promoting substance to soil.
¢ They provide partial
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| -43 Biofuels & Biofertilizers
(4)

They convert insoluble inorganic phosphates into
soluble organic phosphate,
which can be utilized by crop plants.
¢ Some example of phosphate solubilizers are
Thiobacillus,
bacillus etc.
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| -43 Biofuels & Biofertilizers

(5) Mycorrhiza:
Mycorrhiza is a symbiotic association of fungi with roots of
plants

so that the nutrients absorbed from the soil by the fungus
are

released to the host cells and in turn,
the fungus takes its nutrient requirement from the host.
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| -43 Biofuels & Biofertilizers

» Some Functions of Mycorrhiza-

» They convert non available phosphate in to an available
form.

Produce growth promoting substance and
Protect crop against soil pathogens.

Produce growth promoting substance

They are used in many corps including pulses
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| -43 Biofuels & Biofertilizers

Is a ‘farming’ practice in which
Into the soll a
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|_-44 Biosurfactants &. ..

» Surfactants have the
* The molecules are IN nature i.e.
* These have both * and ° parts

in the same molecule.
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|_-44 Biosurfactants &. ..

of surfactants are —
Detergency,

surfactants are
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|_-44 Biosurfactants &. ..

Blo-surfactants and their generators are
summarized below-
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Monoglycerides Mycobacterium

Acinetobacter




|_-44 Biosurfactants &. ..

They have and
molecule.

The parts may be
which is to the

ester or amide linkage.

parts in the sa
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|_-44 Biosurfactants &. ..

The ‘hydrophilic part’ can be
of glyco lipid bio-
surfactants and

the of lipopeptide bio-
surfactants.
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|_-44 Biosurfactants &. ..

o
o
=@ A wide variety of possible structure and
o
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|_-44 Biosurfactants &. ..

Bio-surfactants are used in number of
Industries such as

agriculture,
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petroleum etc.




|_-44 Biosurfactants &. ..

Important enzymes which are be used In
detergents because these are

= safe to use and are

= able to perform their function in presence of
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|_-44 Biosurfactants &. ..

In
detergents are given below
removal of protein in blood
stains, milk, grass etc.
Cellulases | Used for washing cotton fabrics. Thus

washed fabrics look like a new fabric.
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Biosensors are combinations of

MYcsvtu Notes

*
* and
*
which produced by

specific biochemical reactions to be

and
recorded.
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BIOSENSORS)

consisting of
+ an in intimate contact with
r

+ which can
+ into a
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BIOSENSORS)

(@)
(b) Industrial process control
and
(d) Detection of and

e)
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BIOSENSORS)

(b) Safety




BIOSENSORS)
The device should be

If it has to be used within the body,
it should be

It should be
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Product Transducers

4 v

d 0Oy Chemical Electrode
3 i) substance Semiconductor | :
5 H.eat Photon counter :> E.lectrllsc
0) Light Sound detector wh
5 Sound Plezoelectric device.
0 )_ Mass change :

Substrate Biological material

Fig.  (8) Schematic of a biosensor. (b) Biosensor Principles.



Principle of biosensor

Transducer

heat

light

sound

—_—

substrate



BIOSENSORS)

Main and Their are
Given Below-

Through the

the
And any co reactants diffuse.

The membrane also
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BIOSENSORS)

The

ks like
enzyme,
and

heat, gas,

Is formed.
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BIOSENSORS)
Or we can say that the

> of a biosensor i

» specially
and

» Interacts with it and produce
> some
» detectable by the




BIOSENSORS)
€ The product Is detected at the

MYcsvtu Notes
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BIOSENSORS)

Classification of Biosensors:-
the biosensors can be classified into-

b)
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Classification of Biosensors:-

3.0ptic/Optoelectronic Biosensors:-

6. Whole Cell Biosensors:-
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BIOSENSORS)

It of th
solution and

of
the substrate in solution,
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BIOSENSORS)

the biological reactions
Many reactions
which are

are used to

ions
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BIOSENSORS)

Here is produced when

potential is applied between two electrodes,
the being proportional to
the
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BIOSENSORS)

A brief summery of electrochemical type biosensors are given below-

H+ —> Glass ——> Ag/AgCl
/ membrane
Potential
—" NH; —> Gas

Permeable — Glass - Ag/AgCl
membrane membrane
Substrate - Enzyme » CO02—>

T~ H202 ——  0O2/H202
\ Permeable Ptcathode Current
02

— —

“Electrochemical type Biosensors”
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BIOSENSORS)

These are versatile and modern
biosensors.
Based on the measurement of

reflectance and
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BIOSENSORS)

- The transducer Is piezoelectric active
Response
- out put depends on the

crystals
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BIOSENSORS)

¢ These are based on measuring the

o’ ©6

*
MYcsvtu Notes

X may be used in biosensor
configurations based on
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L -44 Biosurf.. & Biosensors

BIOSENSORS)

— Biosensor

Analyte Enzyme label | Transducer |Sensitivi
In conjugate

MYcsvtu Notes
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BIOSENSORS)

These utilize

Instead of discrete enzyme.
These have and
often of

substrate.
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BIOSENSORS)

Biosensors.

Flow Device:-

There are four types of
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BIOSENSORS)

There are four types.

Their design can be
or
a device having the size of
a
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BIOSENSORS)

1
s
B Robustness, c
r by unskilled persons, :
E small size, 2
B fast speed and an :
I
+* In

diabetics.




BIOSENSORS)

These are usually

MYcsvtu Notes
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BIOSENSORS)

For glucose measurement in diabetic
clinics.
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BIOSENSORS)

These are used for of
continuous processes.

production in
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BIOSENSORS)

“*  some incorporated

“»  have been but
the of

I and

I
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BIOSENSORS)

of Biosensors:-

and Health Care:—
Improve the care-

are-

such as
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BIOSENSORS)

such as
care etc.

Example.

(such as
potassium) for general health care,

determination in urine
(renal functions).
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L -44 Biosurf.. & Biosensors

BIOSENSORS)

(urine, spirits and beer
improved production and quality
control).

MYcsvtu Notes

(contamination and

£
-
Q
=
o
c
=
s
0
O
)
-

toxins).

(viral and fungal
diagnosis).




BIOSENSORS)

(protein, fat, antibiotic,
hormones).

b.
(fertility and infectious disease
monitoring).
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BIOSENSORS)

+ Blosensors give
+ which allow
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BIOSENSORS)
i

materials and

and rejection of below standard raw

of stored products and raw materials.

with the process stream.
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BIOSENSORS)

to combat the increasing number of pollutants

In the ground water systems and hence into
drinking water.

EX.

To detect fatigue by measuring levels of lactic acid
and ammonia in sweat.
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|_-45 Biochips & Bioreactors

are ¢ that would

blend and
the in

a‘
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|_-45 Biochips & Bioreactors

Bio-chip production requires

. to
achieve the proper

necessary for reliable operation.
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or Bio-molecul
computers:
o IN @ much

* It Is expected that a single biochip could hold

0 Information than
* acurrent
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Heat production would be minimum.

Biochips are expected to be capable of

in a network rather
than

MYcsvtu Notes
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Compared to silicon chips,

biochips are expected to

more

and
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. The bio-logical nature of bio-chips might

o allow their uses

. To
. To regulate heart beat.
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An apparatus in which
out is called as °

The main components of typical bio-reactor are:

Provision for
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regulation of reaction condition.

. Provision at the top for

o and

. Inlet at the bottom for 2

. and <

e and 7
%




Mainly five types of bio-reactors are used:-

Continuous - Flow stirred tank reactor
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They are used with free
enzymes.

In them
can be
used.
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How ever
can be a problem.




B This can be used with free or
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They are like type
additional characters

. With following

over long term operation.
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L-45 Biochips & Bioreactors

In them, l
are

packed in a column down which the
substrate flow passes.

Pros:
I and
B
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—Cons:
They are particularly susceptible to

or
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substrate stream Is
passed In an
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B.

Pros:

. Insoluble and high viscosity subtracts can be used
. and

Cons:

. to maintain a fluidized bed.
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L_-46 Pollution prevention in Tannery Ind..

Biotechnology works for both

Biotechnological options have proved to be not only effective
to...
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L_-46 Pollution prevention in Tannery Ind..

have proved to be not only effective
to...

Improve environment credentials of

* but
better quality of the products,

. and
other resources have been achieved.
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L_-46 Pollution prevention in Tannery Ind..

Some industrial sectors, which have adopted bio-
technological processes as an effective solution to prevent
pollution are —

Pesticide industry.
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L_-46 Pollution prevention in Tannery Ind..

Biotechnology can play a significant role in
tannery industry,

B Dboth and
B alsoin
E  un-hairing can be done with the help of

enzymes,
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L_-46 Pollution prevention in Tannery Ind..

1. Tannery Industry:-

<
etc. g
Z
T can E
. >
cut down processes like =

<

ry will remain least disturbed.
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L_-46 Pollution prevention in Tannery Ind..

I for and

B it can and surfactants.

MYcsvtu Notes

B from wastes as bye — products

c
0
Q
)
o
c
=
L~
S
7
O
)
S




L_-46 Pollution prevention in Tannery Ind..

E Fungi can be used for from tannery effluent
and

E to present in tannery effluents.
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Biotechnology has many contributions to offer to
the modern pulp and paper industry.

are being applied at various stages.

www.mycsvtunotes.in - MYcsvtu Notes



Some major applications areas are-

&+ used to

4+ degrade and reduce of
cellulose pulp.

+

* use of enzyme xylanase o
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+
+

+

+

+

Instead of chemical
bleaching.

liquors.

of pulp mill waste liquors with the help of fungal
biomass, or
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+

and help its recycling.

derivatives by white rot fungu:

i.e.

to unhook ink from paper
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Advantages with biotechnological
applications.

7 :
% reduced pollution problems,

)
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The tremendous diversity in chemistry of pesticides
makes

their

Manufacturing pesticides that are
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*

-

-

manufacturing and using biopesticides
which will have
and

and
ultimately aiming for

by
use

are all part of clean technology programs.
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I

[ -4& Pollution greveritior i Pesticide [ricl

But till we get succeed in
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Q and
Q are required
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There are various reports of
use of enzymes like

phosphatase,
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|_-48 Pollution prevention in Pesticide Ind.

Organisms like

B
B
B Aspergillus niger
can of
B

Though applications are limited today,
the potential of Biotechnology is proven.
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L_-49 Pollution prevention in
Food & Allied Industries.

Wastes from this industries have

high BOD & COD,
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L_-49 Pollution prevention in
Food & Allied Industries.

@ BOD and COD reduction is usually
done
& along with in thelle

@ form of

& Many new efficient

@ reactors are available and



L_-49 Pollution prevention in
Food & Allied Industries.

9 to other [
< is also possible. &
Solid wastes is a problem in 2

9
? :
<@ meatand z
9 z
%

processing industries.




L-49 Pollution prevention in
Food & Allied Industries.

@ and
@ recovery of some useful products is common for
Q@

@ which have
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