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| BIOMOLECULES AND THEIR APPLICATIONS (QUALITATIVE):
! Carbohydrates (cellulose-based water filters, PHA and PLA as bioplastics), Nucleic acids (DNA Vaccine for
| Rabies and RNA vaccines for Covid19, Forensics - DNA fingerprinting), Proteins (Proteins as food - whey
protein and meat analogs, Plant based proteins), lipids (biodiesel, cleaning agents/detergents), Enzymes

(glucose-oxidase in biosensors, lignolytic enzyme in bio-bleaching).
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BIOMOLECULES

&in the maintenance and metabolic process.
—
m T .
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ENERGY is stored in the COVALENT
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lives because chemical reactions within our
bodies break these bonds
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Industrial Applications of Carbohydrates
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-'I . . Properties of cellulose based water filter

- Cellulose-based ' hat make them an attractive choice for water filtration:
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: Construction of cellulose-based water filters e
dellulose Ma iSelection: The tyjg ose material used in the water filter will depend on the desired properties, such as
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Advantages
Environment friendly: Cellulose-based water filters are made from a renewable resource, cellulose, and are biodegradable,

reducing their impact on the environment compared to synthetic polymer filters.

Cost-effective: Cellulose-based water filters are often more affordable than traditional synthetic polymer filters, making them
accessible to a wider range of consumers and communities.

High porosity: Cellulose-based water filters have a high porosity structure, which allows them to remove impurities efficiently
and contaminants from water.

Versatile: Cellulose-based water filters can be used in various types of filtration systems and can be produced in different sizes
and shapes to fit specific needs.

Good mechanical strength: Cellulose-based water filters have good mechanical strength, allowing them to maintain their
structure and perform effectively over time.

Chemical resistance: Cellulose-based water filters are resistant to most chemicals, including acids and bases, and can be used in
a wide range of water treatment applications.

Large surface area: Cellulose-based water filters have a large surface area, which enhances their filtration capabilities and

reduces the freguency of filter replacement.
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Limitations

Low resistance to high temperature: Cellulose-based water filters have a low resistance to high temperatures and can lose their
structural integrity when exposed to high temperatures.

Low filtration efficiency for certain contaminants: Cellulose-based water filters may not be efficient in removing certain
contaminants, such as heavy metals, from water.

Limited lifespan: Cellulose-based water filters have a limited lifespan and may need replacing more frequently than synthetic
polymer filters.

Difficult to sterilize: Cellulose-based water filters may be difficult to sterilize effectively, increasing the risk of contamination.

May clog easily: Cellulose-based water filters may clog easily when exposed to high levels of contaminants, reducing their
filtration efficiency and requiring frequent replacement.
May affect water taste: Cellulose-based water filters may affect the taste of water by absorbing or releasing certain chemicals or

minerals, reducing the quality of the purified water.
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Properties of PLA
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ﬁ Nucleic Acids
Nucleic aéids are biopolyaa istesing and transferring genetic information in all living organisms.
. .
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Vaccine platforms designed to protect against viral diseases
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Pathogen for which we need a
vaccine. Vaccines train our immune
system to fight this pathogen.
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How Vaccines works
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Vector (carrier)  Splke proteins bulld up.
1 for this splke The body recognises
protein taken from this, produces
commoncoidvirus  antibodies to defend

- Often a weakened
form of the disease is
injected into the body.
(Some vaccines are not injected

but inhaled, such as some types of

the flu vac cine)

' The body thinks the
weak virus is a threat.
It builds up lots of
antibodies
Thisway, thevaccine (or teams of ninjas).

boosts the body's natural
without

derences,
causing lliness

If the disease
attacks the body,
the antibodies are
ready to catch and

destroy them.
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= | - DNA Vaccine o
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i - DNA Vaccme for Rabies
_Bables 1S a pre able viral disg ed_through the bite of a rabid |

The 1 . Viru (la:li\;pus SYS Of 4 Alsyult "m;F
S. |

i g diseas h bies cases oceur-in.wild animal I,]' '

accoons, skunks and fox . [ i I

DNA vaccines
@ Genomic RNA is extracted

@ RNA is converted to DNA representing viral genome §

Genetic sequence is generated from DNA

Genes of antigenic proteins are amplified

Amplified fragment of target gene is cloned
in mammalian expression vector

Plasmid carrying target gene is grown
in large quantities in bacteria

Transgenic plasmid is purified and injected
into the host as vaccine

v

Expression of antigen and induction
of immune response
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: . . DNA vaccings advantages.
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“ RNA Vaccines for Covid19
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F . Importanee of RNA vaccine for Covid-19
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- Advantages
J
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Disadvantages
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“ ﬁ Proteins
Proteins are large; complex ma mssetsmaller building blocks called amino acids..
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Proteins Shape

* A protein’s shape is determined by the order that
amino acids are joined in

* The shape of a protein determines its function
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Functions of Proteins
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Whey Protein
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:I - . Use of whey protein as food .
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¥ Meat analogues of protein

geds designed to mimic meat’s taste, texture, and appearance.
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Examplesgfimeat analogues of protein as food
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-'I : Plant-Based Proteins

Plant-based prot€ins are deriue @es. orains, nuts, and seeds. Used as an alternative to animal-
...
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4 Uses of plant-based proteins
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5 TIPS FOR CREATING A
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4 L Lipids
ipids @ defats, oils, waxes, _and some hormones.
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Lipids as Biodiesel
10diesel is typically produced by trans esterifying vegetable

combustion €ngines:

| |
CH;-0-C-R; CH; - O-C-R;

|
O O
| |
CH -O-C-R, + 3 CH;0H — CH;-O0-C-R,
(Catalyst)
O

|
CHy -0~ € - By

triglyceride methanol mixture of fatty esters glycerol
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Biodiesel from Lipids
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. ﬁ, Workinlgﬂ‘ ;Ciple of lipids as a cleaning agent o
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f - ﬁ Enzymes
 Enzymes are proteins that act as catalysts in biological reactions.
* They speed up the rate of chemical reactions.

 Enzymes are involved in various metabolic processes, digestion, and cellular respiration.
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Properties of Enzymes for Engineering Applications
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_m' _L_ Enzymes

Enzymes are biological polymers that catalyze biochemical reactions
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Biosensors

Bio-element Transducer Amplifier Processor Display

e
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-

REFERENCE

Schematic diagram of Biosensor

The biological recognition element can be an enzyme, antibody, nucleic acid, or other biological molecule that specifically

interacts with the target analyte.

Ll SO

The transducer converts the biological response into an electrical signal that can be quantified and interpreted.
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* In glucose biosensors, GOX is typlcally immobilised on a polymer film.

* The transducer in the biosensor is an electrode or other type of sensor.
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Bio-element Transducer Amplifier Processor Display
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REFERENCE Glucose sensing

Schematic diagram of Biosensor
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T s in bio-bleaching

* Bio-bleaching is a process that uses biological agents, such as enzymes, to remove color and brighten fibers, paper, and

textiles.
It is a sustainable alternative to traditional chemical bleaching methods that use harsh chemicals, such as hydrogen peroxide

and chlorine.

-._.. CJ . |1

Ligno-lytic enzymes play a key role in the degradation and

detoxification of waste.

* The ligno-lytic enzymes are also found in different types of

: .. : P Benefits of ] .~ Reduction -
organisms such as plants, bacteria, insects, and fungi ; 1:'::::-1:::1:1 DEiIs OF e | in chemical
) o hinhleaching e consumplion-
5 o - Y, — il :
* The most important lignin-oxidizing enzymes are lignin / \ ST
“ Improved pulp ™

peroxidases, manganese peroxidases and laccases b i
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* Lignolytic enzymes, such as laccases, peroxidases, are used in bio-bleaching to remove color and brighten fibers, paper, and

textiles.

These enzymes catalyze the oxidation of colored impurities in the fibers, resulting in a brighter and more uniform color.

e J WEADD ~ 77 DA

The ligno-lytic enzymes used in bio-bleaching are typically produced by fungi or bacteria, and are immobilized on a support,

such as a ceramic material polymer film.
* The immobilized enzymes are then added to the fibers, where they catalyze the oxidation of colored impurities, resulting in a

brighter and more uniform color.
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Thank You

] I : ! Tejaswini B M
- - - i, Assistant Professor, K
'r- ——— I : ..—' Dept. of Chemistry,

ATMECE, Mysuru
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