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“TECHNOLOGY is always a two-edged sword.
It will bring many benefits, but also
many disasters.”
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- Bioeconomy -

* The set of economic activities relating to
the invention, development, production
and use of biological products and
processes.

* Improve health outcomes, boost the
productivity of agriculture and industrial

processes and enhance environment
sustainability.

http://awsensors.com/tag/bioeconomy-definition/

natural resources

climate change

public health

Non-food

Bioeconomy

N

- /
energy securi -
. Y ». Biomass

food security

sustainable production

economic and social development



The use of enzymes in industrial processes
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Household items

Enzyme + Substrate Enzyme-Substrate Enzyme + Products
Complex
Active site ubstrates
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Enzyme Enzyme-substrate Enzyme Product
complex (unchanged)
E+S E+P

@ Food & Beverage

Credit by : http://ib.bioninja.com.au/_Media/industrial-uses-of-enzymes_med.jpeg
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Opportunities and Forecast, 2014-2020

https://www.allied marketresearch.com/enzyrrjés—market

World Enzymes Market By Applicaton
Food and Beverages

Household Care

Bioenergy

Pharmaceutical and Biotechnology |

Feed
Others

FOOD AND BEVERAGES application
is projected as one of the most
- lucrative segments

World Enzymes Market By Types

e Carbohydrase
s Protease

’:- « Polymerase and Nuclease

e« Lipase

j.{; e Others

CARBOHYDRASES ENZYMES segment

held a dominant position in 2014 and

- would continue to maintain the lead

over the forecast perlod.

.....................................
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- The World Enzymes Market is Expected to Reach
$5 4 Bu!llon, Worldwide, by 2020

Growing ata CAGR of 7. 8% during 2015 - 2020

World Enzymes Market By Geography /

North America =
Europe i
Asia-Pacific
e LAMEA

ASIA-PACIFIC region would exhibit
the highest CAGR of 10.3% during
2015-2020.
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Development of
industrial enzymes

W’ V. Enzyme applications

|. Microbial screening
technology

Core
technologies

V. Formulation
technology

Il. Strain development and
modification

lll. Enzyme production
technology
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We are a biotechnology company
specializing in the research, development
and manufacture of high-performance
enzyme feed additives that help poultry
and swine producers optimize animal
nutrition. Our team of trusted enzyme
experts utilizes their extensive knowledge
in biotechnology to transform the natural
power of enzymes into safe, economical
and sustainable animal nutrition solutions.
We conduct research and development,
applying rigorous scientific methodology
and thorough data analysis to fuel the
discovery, design and production of
eed additives, enzymes,

tional characteristics

Asia Star Trade Co., Ltd.
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Global Eco-Fiber Market

Global eco fiber market is

expected to reach USD 93.27
billion by 2025, at CAGR of 12.1%

____, bio-based alternatives including

*  Bamboo
e Hemp

* linen

* Tencel

in clothing sector is anticipated to be a key
driving factor for the growth in upcoming years

Key players
Novo- Sigma-
zymes  Aldrich

Reach  Genecor
Biotec.

Top Countries of Pineapple Production

Costa Rica
Brazil
Philippines

India
Thailand

i M

105,000 million tons in 2017
up 23% from volumes in 2015 & 2016

Export > 1 million tons/year (17%)
> 800 million US

]RETTiz_yme

. Rettizyme = Multi-enzyme
containing xylanase and
pectinase activities

Applyin retting process for
production of eco-
innovative plant fibers

Environmental friendliness
Cost saving

Energy saving

Time saving

User friendly

Chemical reduction/replacement
Y ST

ENERGY
SAVING

Source: Global Industry analysts, Inc. 6150 Hellyer Ave., San Jose, CA 95138, USA, Phone: 408-528-9966



Retting process of plant tibers

Bio-technology

/RETTizyme

Crystalline
array of Cellulose

molecules in  Individual  microfibril
micelle molecules \/ o

nnnnnn

Xylanase - Endo-14-B-xylanase
o + B-xylosidase

» Feruloyl esterase
& * o-arabinofuranosidase

\?
Polysaccarides
Cellulose (other than

molecule - N
‘;f;'m":zselel)ulose Pectinase polygalaturonase
Lignin « Pectin esterase

Pectin * Rhamnogalacturonase
» Pectin acetylesterase

Fiber
treatment

| Wa|ter | | Chemical | | Retti|zyme

TTTT TRk S ~ «  Environmental friendly < Environmental toxic  friendly
Retting * Longtime «  Shorttime «  Short time
* Dew i *  Uncontrollable of fiber quality *  High fiber quality
 Water ! | |
» Chemical i ; : _ .
Cellulose fiber ! - Fiber properties
____________________ : Scientific « Contamination — pectin lignin etc. . Tensile strength
i measurement| . Water adsorption . Brightness
! * Dyeing

e— \
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“The Asia-Pacific region was the fastest-
growing market for silk, in terms of

value and volume, in 2015 and this
trend is expected to continue till 2021.”
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Market Value of Sericin
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Anti- Moisturizing Anti-
wrinkles whitening UV light
COSMETICS

2D, 3D scaffolds, supplement
in culture medium

' Wound H Stem  Bone TE
healing |

ceIITE OtherTE >

Films, bioconjugates, beads,
micro- and nanoparticles,
gels, smart materials

@ DELIVERY SYSTEMS g

Drug Cell
delivery delivery

1. PHARMACEUTICALS j&g& - Q

1 7

2 Anti-
coagulase

< cell +Cross-linking

Anti-

oxidant \§

@ Drug, growth factor
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Roxizyme

Superoxide dismutase for cosmetic industry




Chemicals in cosmetics and alternative products A

The average woman
WEARS

913

CHEMICALS
on the average day

The most toxic chemicals

« Formaldehyde
o SLS  Parabens
 Petroleum, Paraffin oil

- Synthetic fragrance
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- “Global organic personal care

market is expected to reach at
more than S7.8 billion by 2025 "

‘-
M B e
N d "“S A
Market size da a
($ million) ‘\4 ”

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Approximate growth
of 8-10% per year
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
rrrrrrr B Skin care Cosmetics B Oral care Others Sources:
https://bodyunburdened.com

The US Food and Drug Administration (FDA), 2016
http://www.grandviewresearch.com/industry-analysis/organic-personal-care-market
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Superoxide dismutase in global market  sioTec” Sl

SOD $76.37 M /il S102.57 M 32%

(Superoxide dismutase) in 20] 6 |n 2022

Others

Only few

SOD manufacturers

Medical “— 5%
in global market

Biological preservation 15%

.

/—o Cosmetics

Skin protection
Anfi-aging

Mostly are exiracted from

Food o~

6 D2
Key player: SIGMA-ALDRICH"
(5,500 THB/mg)
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Superoxide dismutase in sioTec! SRAYL,

skin aging Widely use in cosmetic additives
I such as SOD mask, SOD skin care
e | Sunscreen products or SOD powder
=
as oxidative
enzyme Estee Lauder

Advanced Night Repair

protect skin from

. . ionizing radiation
Anti-inflammatory

) ffi‘f;i KIEHL'S
FACIAL Facial Fuel . J
sl  Heavy Lifting Firming

AAAAAAAAAAA
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Reversa )
Antioxidant Booster Serum v

Damage from ROS
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* 1ATIMTITNINaNTENUBLATYENGS (GIl project) ENeUImsndanasLaL
Tsunsudde (CPM) anme.

* lassnsatiuayusinsiasiulavesssnawinnssunelndlugnamnssudvung
(Research gap fund) d@tinsuddnnsensiineirmansuazmalulad (au. m.)
* yuadvayuranuauivedauesialnamulugsu NSTDA investors” day 2011
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(Biodiversity)

WALUlagRAZUINNTSY

AITMURATNRATENINIRIUT I (Technology and Innovation)

(Cultural diversity)




