Valorization of side-&
by-streams from dairy
production

Arla Foods Ingredients

Charlotte Sgrensen

5t February 2024



Together we-discover and deliver pow ful
for a-stronger tomorrow
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1,500+ colleagues

6.8 bn kg whey intake
290 mKG milk intake
760 mMEUR revenue

e Dairy ingredient manufacture
e Business to business relations

* Engagement with global science partners
e Collaborative activities
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Ingredients business

Business units and key capabilities Health & performance
Medical, health and

high-end sports nutrition

(A /e
Pediatric + O
<

High-quality =
ingredients for the
infant segment .
00
(.~> Highly specialised and
¢ Key capabilities functional milk proteins,
permeate and lactose for

value-add and/or cost
efficiency in food applications

* Application
science
* Nutrition science
* Customer Qq
centricity L-2]
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Global partnerships

=Partnering with NGOs, universi ' ies and organisations
with children and young wo
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Ingredients

ScalinglUo Business UG

ENGAGE ¢ INSPIRE ¢ INVEST VALORISE

A Circular Bioeconomy for the Kenyan Dairy Sector

1 PARTNERSHIPS rla Foods

FOR THE GOALS

A collaborative research project




Collaborative models for affordable nutrition

Driving transformative change and sustainable impact

Utilisation of dairy
by-streams
Food waste reduction
Re-purpose into
affordable nutritious
dairy products
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Better nutrition for
more people

New value-adding
products for local
food producers

New markets for
global ingredient
players

arla foods ingredients
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TURNING WHEY INTO NEW BUSINESS A

From waste to new opportunities

VALUE

@ Transpatation fuels
Heat and pwer
PROCESS

STRAINING | & m WHEY

PROCESS —_—

v |

ACID

CREAM CHEESE WHEY >
‘ PETITE SUISSE
GREEK YOGHURT
N 7““{.-3 COTAGGE CHEESE WASTE
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Medicine and fine chemicals ®
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APPLICATIONS BASED ON DAIRY SIDE STREAMS

Cheese whey

Applications

Nutrilac®
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Whey2Value

Greening the dairy sector in Pakistan

Pakistan’s seven largest cheese producers produce about

145 million litres of whey water a year. About 30% of this whey
water is disposed of.

How to valorise dairy waste streams to reduce environmental
impact and support sustainable business and improved health ?

arla foods ingredients
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Finding the “sweet spot” ,.-
— the foundation for scale up | A )
GAIN Nordic partnership model AN \/

"SWEET SPOT” using competencies of diverse partners
is essential to find solutions that will honour all constrains

Sustainable from an
environmental, economic
and social perspective

Preferable — tasty,
cultural acceptable
and convenient

Sca“ng UD Business

ENGAGE IMSPIRE  INVEST

Healthy — with adequate c
nutritional content and Proteln

safe to consume biSCUitS

Reliable — building on
solutions/technologies tha
provide stable supply and
functionin a locally
feasible way

Protein

Affordable — for people living for fruit bar

a few dollars a day

arla foods ingredients
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Recipe
Nutritious refreshing whey drink

Hutrilac® FO-7875 550008
Sugar. sucrose. white 50002
Sucralose Splanda Powder 0.003%
Tri-Sodium citrate dihydrate 01002
Flavour. strawberry 540540 T. Firmenich 0.200%
Craam. 38 % fat 19002
Pectim Grindsted AMD 922 04502
Colowr Carmine CC-1000-WS CLo0Ess
Swaat-/ Acid Whey (0.502 Protein) SOL00O%E
Viater. tap 348395
Mutritive values (calculated) perl00g
Energy 52.97 kecal
Protsin Z004q
Fat 1004g
Carbohydrates 7986¢
Calcium - arla foods ingredients
Lactose 23649 powering nutrition together &




Process parameters

UHT with up-stream homogenisation

. 0
®e Mix
e ‘o

v’ Dissolve dry ingredients in liquids
v' Add flavour and colour

v Mixing time 15 min

v' Hydration for min 30 min

v’ pH adjustment to pH 4.2

11 08 July 2024 91013061-04

v’ Preheat: 65°C

v' Homogenisation at 150/50 bar

v’ Heat to: 95°C (tubular heat exchanger)
Holding time 60 seconds

v’ Cooling section 1: 40°C
v’ Cooling section 2: 20°C
v’ Cooling section 3: 10°C
v’ Aseptic filling

v’ Hot filling

arla foods ingredients
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Shelf-life - product stability

VISCOSITY

Acid whey drink 1 week
100
80
80
70 2 months
4@ . at ambient
g :D u2 mon ths Storage
10
Al Hnm
5C 20C
2 months
at hot
storage
(400)
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How to handle your whey by-streams

5™

Acid whey storage tank Sieve

e

Acid whey Cooling treatment on Heat treatment on

cold storage plate heat exchanger plate heat exchanger Storage |n S||O tankS mUSt nOt exceed 2'3 dayS

Check list when handling the bi product whey

The Handling of whey is similar to raw milk
Heat treatment is executed at 72-74 °C in 15-20 seconds

The whey must be cooled to below 6°C, Immediately after

collecting the whey

Acid whey from cottage cheese needs to be separated using a

Standard production process

sieve/decanter before heat treatment
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: Bio-resources
:System boundaries

Secondary resources

Markét

Medicine and fine chemicals | f) .
Food, feed and ingredients R a

Chemicals and materials A
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All information is proprietary and confidential to Arla Foods Ingredients Group P/S and may not be disclosed or exploited without prior
consent. The information is not intended for end consumers. The information is reliable to the best of our knowledge and serves as a
source of information only. Statements included do not constitute permission to use any patent or license rights. Recipient(s) must
evaluate products for its own specific purpose, including freedom-to-operate, compliance with the applicable regulatory authority and
relevant food legislation. No warranties, expressed or implied, are made.
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