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75 EMPLOYEES
1/3 UNIVERSITY GRADUATES

PREMISIS: TOTAL 3900M?

LABORATORY AREA APPROX. 2/3
PILOT PLANT AREA APPROX. 1/3

BUSINESS OBJECTIVE

R&D OF SUSTAINABLE MATERIALS FROM
BEET, POTATO, CORN, WHEAT, FRUIT
TO FINAL PRODUCTS IN THE AREA OF

CARBOHYDRATES
PROTEINS

FIBER

FRUIT PREPARATIONS
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s <° Accredited Testing Unit for
Yield and Quality Evaluation
of Sugar Beets

R&D
Management
R&D Field
SUGAR
Sugar Technology Starch Food/Non-Food Microbiology Fruit Preparations
Process Optimisation Product Development Fermentation 1st Transformation
Cost optimisation New Applications qPCR-analytics 2" Transformation
Natural Antibacterials Application Technique Bioethanol Aseptic Processes
Sugar Beet Quality Analytics (Mycotoxins) Process Optimisation Line Design
Sugar Analytics Pilot Plant Stations Strain Collection Decontamination
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Laboratory
Development & testing of recipes
Analysis of products
Testing of new technologies &

modification in small scale

Pilot trials
Scale-up of laboratory recipes

Production of samples

Production
Creation of production instructions

Attendance of production trials
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BMCANIN  SROCESS OPTIMIZATION

Improvement of current processes for

starch separation & modification
Slurry- & paste modifications
Spray drying
Drum drying
Extrusion
Bioplastics
Pilot plant for starch separation

New kinds of starch raw materials

Development of new technologies
Spray cooking: baby & children food
Physical modification of starch (Clean Label)

Enzymatically modified starches (EMS)
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STARCH IN

BIOPLASTICS




Starch
 native or modified
* e.g. corn starch

Plasticiser(s) Additives
« H-bonding interactions * as required
* e.g. glycerol  e.g. processing aids

Destructuring
& plasticizing

(e.g. extrusion)

Thermoplastic starch
« amorphous or semi-crystalline
« melts when subjected to heat &
shear forces
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Extrusion

Finished Product

Blowing
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SEM Microscopy:

Compatibility,
morphology

Rheology:
Melt viscosity,
flow behavior

HP-SEC: DSC:
Glass transition, melting,
gelatinization

Molar mass distribution

HPLC, HPIC, GC-FID: FTIR:
Analysis of modification Analysis of modification
Composition of additives Composition of additives
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Thank you for
your attentlon!

\«

martin.kozich@a rana.com

WwWww.adgrana- r arch



http://www.agrana-research.com/
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This presentation is being provided to you solely for your information and may not be reproduced or further distributed to
any other person or published, in whole or in part, for any purpose. This presentation comprises the written
materials/slides for a presentation concerning AGRANA Research & Innovation Center GmbH and/or AGRANA
Beteiligungs-AG (“Company”) and its business.

This presentation does not constitute or form part of any offer or invitation to sell or issue, or any solicitation of any offer
to purchase or subscribe for, any shares in the Company, nor shall it or any part of it form the basis of, or be relied on in
connection with, any contract or investment decision.

This presentation includes forward-looking statements, i.e. statements that are not historical facts, including statements
about the Company's beliefs and expectations and the Company's targets for future performance are forward-looking
statements. These statements are based on current plans, estimates and projections, and therefore investors should not
place undue reliance on them. Forward-looking statements speak only as of the date they are made, and the Company
undertakes no obligation to update publicly any of them in light of new information or future events.

Although care has been taken to ensure that the facts stated in the presentation are accurate, and that the opinions
expressed are fair and reasonable, the contents of this presentation have not been verified by the Company no
representation or warranty, express or implied, is given by or on behalf of the Company any of its respective directors, or
any other person as to the accuracy or completeness of the information or opinions contained in this presentation. Neither
the Company nor any of its respective members, organs, representatives or employees or any other person accepts any
liability whatsoever for any loss howsoever arising from any use of this presentation or its contents or otherwise arising in
connection therewith.
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