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Black ginger
(Kaempferia parvifiora)
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Microalgae contribution to Bio-Circular-Green Economy

Microalgae-based zero-waste biorefinery

Valuable products
Treated
. - ‘m *nt /= Pig]’mnts 1/9,6\4
o Rt e ALY Techno-economic

- a V - >
50 e analysis
. L5 Protein ),

L]
el # O@
[ ]
.. Microalgal ——* Carbohydrate
L] . .
viive biomass > Lipids /
> PUFA ~
Wastewater —» Exopolysaccharides Environmental

analysis
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Lignocellulosic
biomass

s Cellulose: (30-45%)
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Hemicellulose: (20-40%)

m Lignin: (10-25%)
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BIO WASTES BIOMATERIALS APPLICATIONS

Drug Delivery |
; Cosmetics
Al’l Ima I Wa Ste COllagen Tissue ensineering
Leather industries
Wastewater treatment
Crustacean Chitin & Cell immobilization
wastes Chitosan Bio-catalysis
Drug & Gene delivery
Fish scales Protein purification
hell < S Hvdmvapat Drug delivery
eggshells, -ite Biocatalysis
seashells Tissue engineering

Vegetable I

Waste Food

Medical

{ Silica & * Adhesive fystems _
" ili . * Dental filling materials
Silicates * Glass-ionomer cements

> -

@
O
g
o
=3
(o]

Cosmetics
Aerospace and Automotive




fiounisinn
. G
o
-_r .
. g
- USH1sssn?
EB - | esons
: om FaTwon WAyl
< '. : £ : _,,. e ,i: -

nagns

1Wnu1evosouAns

i““““.ﬁ
« gsiwayulwsiunasugiioBomw S
« a§wRwauRaASYIY Ay Ka:duondou
« ons=AvayulwsinelAiuit§ins:Aunna
* WuessgIwssu ANULacAfBguSinA and  aouliwlnnu dnamweoadou Oionssufies  dadundou
« Humsivusvuaurldyny Auiuldvslom Triariwinau ooudu  Womsiww  Usshid WAy

N : nanNWESIRS U



1




