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A commitment to reinvent
our food system, together

A commitment to sustainability

By 2050, our planet’s agricultural system will need to support
10 billion people. Transitioning to plant-based protein
alternatives is seen as one of the most impactful way to save
resources by bringing protein to the population without
requiring a resource and time-intensive animal conversion.

To make this solution viable, it is essential that plant-based
alternatives cater to the variety of tastes and dishes around
the world, while taking advantage of local crops and
ingredients available.

Embracing Asia’s culinary diversity

Located in Singapore, at the heart of Southeast Asia, our
Innovation Center for plant-based food is able to draw from
the vibrant population diversity to develop new innovative
products in Asia, for Asian population, using protein-rich
ingredients available in the region.

The Innovation Center is also a platform for Singapore to
achieve a unique food security challenge, as the city-state
aims to locally produce 30% of its food by 2030.

A collaborative project

Inventing and scaling a new generation of plant-based
alternative is an intense challenge that will require all
parties from the food-value chain to collaborate to
accelerate innovation.

In that spirit, Biihler decided to partner with Swiss flavoring
leader, Givaudan, to set up this facility. Users of the Innovation
Center will for the first time be able to access experts from
both companies, as well as use lab and production equipment,
all at one place.

Full expertise and support for the development of

dry and wet plant-based meat alternative products.

Pre-mixing Pre-conditioning

Dry textrudates

Asia's first pilot-plant dedicated to

alternative meat

Accelerating innovation

The Protein Innovation Center features a food-grade
pilot-plant production line, a flavour lab, a test kitchen, as well
as two storages for raw ingredients and final products.

The facility is supported by experts from both Givaudan
and Buhler, who will support to accelerate your product
development.

Ensuring scalability of your product

Plant-based food alternatives will only achieve the desired
impact on the environment if their production can be scaled
for mass-market adoption. Our pilot-plant has been uniquely
designed with that factor in mind. With its pilot-plant capacity
extruder and cooling-die, we ensure both wet and dry
products created at the Innovation Center could be replicated
on larger industrial lines.

Available at our facility

Raw x2 micro-differencial dosing scales for protein and pre-mix.
material x2 liquid addition systems for oil and flavour solution.

Localization Localization of products with novel ingredients.

Twin-Screw PiloTwin™ (BCTM-30/32D) 30-50 kg/hour

Extrusion with control system PolyControl (BCTB-3).
Aeration Improve the bite, mouth-feel and colour of the product

! through gas injection, while enabling better marination
technology

from the micro-porous structure of the product.

Cooling die Cooling die PolyCool50 for wet textrudate extrusion.

Cutting Downstream cutting and shaping.

Packaging  Packaging area and finished good storage available.

Cutting Packing

Pre-extrusion
flavoring

Extrusion Cooling

Wet textrudates

Cutting Seasoning Forming Freezing

Singapore.

Protein Innovation Centre.
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Raw ingredients
including protein
concentrate or isolate

O Supported by Bihler experts

Extrusion and cooling parameters
allow to achieve the desired texture

() Supported by Givaudan experts

Flavoring and seasoning
of the final product prior to forming

Experiment at our kitchen
with the support of
Givaudan's chef

Wet or dry
products

ready to scale
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Team of in-house experts
with over 50 years of combined experience

Flexible product development options
to achieve your desired objective
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Enhanced product development
with final recipe

Melita Brainta Eric Ngo

PIC Specialist Technologist

Feasibility trial
with undefined recipes

Product development

with existing recipes Lab-scale research translation into pilot and

full-scale commercial operation, high and low
moisture extrusion processes, planning and

High and low moisture extrusion
processes, development and improvement

Customer Objective - Develop proof of concept - Existing recipe improvement - Samples for sensory evaluation of products, Over 20 years of experience

- Design recipes with

Knowledge & Expertise -

combination of protein sources
Novel ingredients exploration
Trial concepts

Support in basic texturisation,
minor run optimizations and
flavorings

Process and mixture
adaptations for fast prototyping

and optimization

Launch of brand extensions
Enhanced flavour development
and technical solutions

Thorough Extruder/Extrusion
knowledge

Analytical, creation and sensory
expertise to create winning
products

and consumer testing

- Final recipe and product -
textured, structured and
flavored

- Quick prototyping
- On-site cooking / tasting with
in-house chef

execution of trials.

Laveena Vaz
Regional Product Manager

Flavour experience, Product technology
development and localization, Chef and

developing food manufacturing processes.

JiaLi

Application Specialist

Pre and Post extrusion Specialist,
testing and validation, overall support.

and proof of concept

| culinary experience.

Facility Offers - Minimum batch runs - Option to try multiple - One batch, large scale
- Multiple Trials recipes/batches production
- Application and
culinary validation

How to plan a trial with us Global network supporting transition to sustainable proteins

1. Get in touch 2. Planin advance 3. Join us for your trial

Minneapolis, US

Extruder at University of lllinois und NC

State Food Innovation lab

lllinois, US

University of lllinois

Minneapolis, US "?: DIL

Food Application Center | Zurich, Switzerland &
University of Minnesota \.. ETHziirich 1

- Getintouch with us to discuss your needs - Make sure you ship your material 1-2 - Join us physically at the Protein

and costs with one of our experts. months in advance to allow for customs Innovation Center in Singapore.

clearance. - We are also fully equipped to host you Quackenbriick, Germany

virtually from the Protein Innovation

- Decide on the objectives of the trial and
any special equipment needed. - Different raw materials are available at the
PIC. Center if you prefer not to travel.

- Any final special requests must also be San Fransisco, US
made at least 1month before the trial. MISTA
Monterrey, Mexico ()
Tecnoldgico de Monterrey ¢
TECInstituto de Invetigaciones

Uzwil, Switzerland
Extrusion Application Center

.I) Wuxi, China
Partnership with Jiangnan University, Wuxi
Application center in Wuxi

Mexico City, Mexico .
Tropical Food Innovation | Singapore
Lablnstituto de Investigaciones Protein Innovation Centre, Singapore,
Campinas, Brazil collaboration with
Tropical Food Innovation Lab with 6 Givcudan
Givaudan, Cargill and ITAL
Santiago de Chile, Chile P
Universidad de Santiago de Chile ¥

Minimum raw material needed
(product development)

Typical trial length Feasibility trial for novel ingredients

2-3 days 20-50 kg/day 70 kg/day

‘ University collaboration

. Lab and Application Center
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Biihler and Givaudan
Protein Innovation Center (PIC)

Biihler Protein Innovation Center
Located at

Givaudan Singapore Pte Ltd
1Woodlands Ave 8,

Singapore 738972

Biihler Southeast Asia §
and Oceania 5

U)I
Regional office %
Biihler Asia Pte. Ltd. o'
73 Bukit Timah Rd, 8
#04-01Rex House, Singapore 229832 g

Telephone
Australia: +613 9872 7900
Bangladesh: +880 2 8878066
Cambodia: +855 23 985 282
Indonesia: +62 212977 9392
Malaysia: +60 3 5870 2038
Myanmar: +95 9 954 947555
Philippines: +63 2 844 7500
Singapore: +65 6826 6900
Taiwan: +886 3 550 7373
Thailand: +66 2 712 2600-1
Vietnam: +84 272 3769 045

Email
pic.singapore@buhlergroup.com
buhlergroup.com





