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Proteins 8 g/I
HMOs 5 to 15 g/I°

Lipids 40 g/I

- 3" most abundant component in human milk
o - Family of complex carbohydrates

- Hot topic in new sciences
- > 15000 hits (Google scholar 2018-2020)
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HMOs (human milk oligosaccharides):

- Clear benefits
- Impossible to economically produce through
conventional chemistry

— Market Pull
—> microbes can do!
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MICROBIAL FERMENTATION (E. coli)

. M-at etytglucosamine

—> Spin off company: @'nb'ose
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HMOs are a market reality
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Recached ~ CHF 600 m of sales
acrose 40 markets in the
first year of launch

US, Hong Kong, Singapore, Mexico, Columbia, Saudi,

UAE, Oman, Kuwait, Bahrain, Vietnam, South Africa, Spain, Portugal, Poland, Greece, Hong Kong, Mexico, France, Saudi, UAE, Oman, Bahrain,

Kuwait, South Africa, US, Vietnam, ...

Russia, ...
Dietary Supplements containing HMOs
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52%

19%

12%

7%

6%

4%

Household detergents

Others (paints & inks, oilfield
chemicals, textiles,...)

Personal Care

Industrial cleaners

Food processing

Agricultural chemicals
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SURFace ACTive AgeNT

Amphiphillic
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Water Oil

SURFACTANT

‘.. Micelle

Hydrophillic head
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NON biobased surfactants
<5 % biomass derived

PARTLY biobased surfactants
+/- 40 % biomass derived

FULLY biobased surfactants
> 95 % biomass derived
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Table sugar

Agricultural waste

Etc.

Paper waste

>95% Vegetable oil

Biomass
derived

Animal waste

Food waste
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Table sugar

Agricultural waste

https://www.waste2func.eu/
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Paper waste

>95% Vegetable oil

Biomass
derived

Animal waste

Food waste
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Biomass?

Renewable (new) carbon

FULLY
Biobased

Plant and animal derivates

> 959% Biomass ) )
Excludes fossils raw materials

Assessed by '4C analysis



02- Biological production of biosurfactants NI GHENT UNIVERSITY

GLOBAL CAMPUS
AN Plant
extraction

Biocatalysis
(Enzymatically)

FULLY
Biobased
>95 %
biomass

Biological

production Microbial
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FULLY
Biobased
>95 %
biomass

Biological

production Microbial
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biomass
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Meet our workhorse:

Starmerella
bombicola
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CH,OH

Starmerella
bombicola
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NON
biobased surfactants

PARTLY
biobased surfactants

FULLY
biobased surfactants

Microbial biobased
surfactants: < 0.1 %
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Solution: Integrated Bio process Design to bring |IB to market

Process development o Genetic
(& sample generation) ( ) Engineering \!
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Solution: Integrated Bio process Design to bring |IB to market

Process development (-) Genetic

(& sample generation) Engineering
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Pure Microbial Variation
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Cheap biosurfactants Cheap
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Solution: Integrated Bio process Design to bring |IB to market

Engineering A
.
.
MIHS

biosurfactants
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Increasing uniformity:

. 100 %
<€— Battery of new S. bombicola
strains
o)
Lactonic SLs o < ;o ‘1' 100% ;
- - . i’c‘,"\/o \/°Y\/\N=\/V\/\)KOH
AAA e Acidic SLs
AAA B



(6]

02 IBD approach: strain engineering C,6|N|3|O GHENT

MICROBES AT WORK UNIVERSITY

=]

Increasing variety |, &

9 o i o
2 HO - HO
o o] " HO
Bt H
M
e
Lactonic sophorolipid Acidic sopharolipid Acidic glucolipid

]

HaC —{3

o
HyG 4,<) a
HO
HO
HO
HO HO o O o
o HO!
HO
OH
/
e

Alkyl sophoroside

OH
HO /i :0
HC o
x\:g;/’
HOr
HO
H
wo
1]
Bola sophorolipid Bola sophoroside

Alcohol glucoside




(6]
{ OINBIO g
UNIVERSITY

02 Microbial biosurfactants: a market push story

BIOSURFACTANTS

— 2"9 Spin off company (July 29t 2021): Amphf.Star

Integrated process design —Market Push
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COMPANY PRODUCTS & SOLUTIONS RESPONSIBILITY INVESTOR RELATIONS MEDIA CAREER
Corporate Governance Share Sustainable Investment (SRI) Presentations Reports IR News

@ UnileverGlobal d
Annual Shareholders' Meeting Bonds & Rating Contact & Service

= Investor Relations
Ourcompanyv Newsv Brandsv Planet&Society v Suppli

Evonik builds world's first Tim Lange

- - -
Home > News » Pressreleases > Unilever to eliminate fossil fuels in cleaning products by 2030 in d u strl a I =SCa I e P rod u Ct.o n P I a nt Head of Investor Relations
. = Phone: +49 201 177-3150
for rhamnolipids -
Evonik is i ing a three-digit milli 0 sum in the construction of a new production
plant for bio-based and fully biodegradable rhamnolipids. I

Unileverto eliminate fossil fuels in
cleaning products by 2030

Published: 02/09/2020 [U] Average read time: 5 minutes
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Stepan §

Products & Markets  Innovation ~ Sustainability =~ You & Stepan  Investors  News & Events

HOME / NEWS & EVENTS / NEWS / STEPAN COMPANY COMPLETES ACQUISITION OF NATSURFACT® BUSINESS FROM LOGOS TECHNOLOGIES

London/Rotterdam - Unilever, a leading manufacturer of cleaning and  Stepan Company Completes Acquisition of NatSurFact® Business from
SecKlesentings laundry products, today announces it will source 100% of the carbon  Logos Technologies

March 27, 2020
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BASF strengthens its position in bio-
surfactants for Personal Care, Home Care and

Industrial Formulators with two distinct Dow Signs Exclusive Agreement with Locus
partnerships Performance Ingredients to Expand

Biosurfactant Offerings in the Global Home Care
BASF establishes a strategic alliance, including an equity stake, with Allied  Bjrgit \\/esche and Personal Care Markets

Carbon Solutions Co.,Ltd (ACS) Japan, a commercial provider of )

Corporate Home > News > Press Releases > Dow Signs Exclusive Agreement with Locus

+49 621 60-42286

surfactants from biomass 4 Send email

BASF enters a strategic technology cooperation with Holiferm Ltd, UK, to

develan a stata-af-the-art nradiiction nracess for hiasurfactant nradiicts
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