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Biopolymers
| —
Natural Synthetic
Binpol;ymers Biopolymers
Ce*]lulnse
Starch v
Gelatin Polylactic acid
Polycaprolactone
Polyvinyl alcohol

|

Based on repeating
units

v
Protein

Nucleic Acid
Keratin
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Biopolymers Advantages Disadvantages
—— Biologically renewable, biodegradable, Less stable, low melting point, high
atura

, biocompatible, non-toxic, bioadhesive surface tension, structurally more

Biopolymers . . .
material, biofuctional. complex.

Synthetic Biocompatibility, higher reproducibility, Toxic, non-biodegradable, expensive

Biopolymers better mechanical, and chemical stability synthesis procedure.
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* Microcapsules

* Micro/Nano Sphere
» Hydrogel
e Liposome

« Delivery
agrochemicals

» Biosorbents

» Superabsorbents

L youligw 3y)

« Implants

« Skin tissue
* Biosensors
« Membranes

Applications of
biopolymers

o2

 Edible films

» Coatings

« Emulsifiers

» Biodegradable
materials

» Oral care
* Skin care
» Mucous membrane care
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PROTEIN
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-Dextran — -Polyhydroxy
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Advanced Stretegies of

® Starch, Cellulose, Alginic/hyaluronic
Biopolymer Extraction acid, Dextran, Chitin Lignin, Chitosan,
Alginate, and Carboxymethyl Cellulose

Carbohydrate

CChemical aidded extractlon)

Keratin-based biopolymer, Collagen and
( Microbial-assisted gelatin Protein. 2

production

Enzymes-mediated
production Biopolyols, Polyurethane

Treasures from food waste

Lipids
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Biopolymers  Properties Applications
Carboxymethyl- Coating, Confectionary
cellulose Emulsifying agent Salad dressing
Hemicellulose Binding agent Pet foods
Pectins Adhesive Icings and glazes
Starch Stabilizer Ice cream, salad dressing
Xanthan gum Foam stabilizer Beer
Pullulan Film formation Protective coating
Alginate Gelling agent Confectionary milk-based desserts, jellies
Guar gum Thickening agent Jams, syrups, and pie fillings
Gum karaya  Syneresis inhibitor Frozen foods, cheeses
Agar Swelling agent Processed meat products
Gellan Inhibitor Frozen foods, sugar syrups
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Inoculum

1— Substrate
MNutrients
— " I
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Steam

Waste

Alcohol recovery

Distillatien

@% |

Pasteurization

Waste
Air
Biomass

Cells remaval

Precipitation tank

Washing tank —

Packing Transport
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UPSTREAM PROCESSING———FERMENTATION BIOPROCESS——DOWNSTREAM PROCESSING

/[ Liquid medium ]—[ Fermentator H Separation of cellular product,

purification,concentration

— l

W,

Bio-products j
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Microorganism and inoculum preparation >

Sterilization of the medium >
Making starter culture >
Main fermentation >

Qé Centrifugation >
Sedimentation >

Drying >

<Final producD
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Up Stream
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Xanthomonas campestris pv.

Xanthomonas pelargonii

Xanthomonas arboricola pv.




Up Stream

Xanthomonas campestris awusilS)lgSao §lp wblizo gld liuwugw 83U ljxo

(3dgs @S) 3L gl s padi gloj  dlgo S lg)Sao Jus
o X.campestris pv. e
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campestri LRELP-1
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Main Stream

Media
preparation

Media

sterilization

Bioprocess
control "
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Down Stream
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Down Stream
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Down Stream
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Down Stream
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