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The Aim and Objectives of the Project
WHY Whey is A CHALLENGE for dairy industry?

Production of 1 kg of cheese gives 9-10 L of whey!
* Whey represents 85-95 % of dairy wastewater

- Total EU whey production estimated at 40x106 t/y

» Whey surpluses in the EU estimated at 13x106 t/y

Typical whey composition cheese milk

- 92 - 94 % water 90 %

+ 3.2 - 6.6 % lactose (causes 100-time higher
pollution potential compared to sewage)

- 0.05 - 0.5 % fats

- 0.5 - 1.4 % whey proteins (20% of milk proteins)

+ 0.3 - 0.8 % minerals

- Vitamins, growth factors

Whey has a very high organic load!

+ COD50-70g0O,/L
+ BOD; 27 - 60 g O,/L (daily load of 1 person
(1 PE = Population equivalent) is 60 g BOD;)
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The Aim and Objectives of the Project

Demographic changes and eating habits drive market demand
and offer producers new opportunities

Increased demand for:
- Protein fortified food

« Nutritional supplements
improving immunity

« Improved Infant formulas

- Fortified cosmetic
products

- Pharmaceuticals based
on whey proteins

Bovine Lactoferrin market size in 2019 over 546 million $
- in 2027 the market is projected to reach nearly 950 million $
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The Aim and Objectives of the Project
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Project Focus

FRACTIONATION

OF LACTOFERRIN

Separation of commercially Increase stability and

interesting whey proteins
by advanced fractionation
methods with high purity
and bioactivity of isolates.

achieve localized release of
lactoferrin using
microencapsulation and
increase its bioactivity by
preparing hydrolysates.
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LACTIC ACID
BACTERIA AND
THEIR
METABOLITES

s

Cultivation of probiotics and
production of their metabolites
(e.g. bacteriocins, B12) in
whey fractions with reduced
protein content.

Demonstration and validation on a
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BIOGAS

Define the final use of the
residual whey according to
the "zero waste" principle,
e.d. in a biogas plant to
produce biogas.

prototype level.
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WHEY
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The most important theoretical knowledge to be
incorporated into education...research

High added
value products

- Individual
bioactive whey

Low value
(waste) resource

cheese whey
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The most important theoretical knowledge to be
incorporated into education...research

1 ¥
|
|

B

Sl Patent App. P-202100089 Procedure for preparation of
starter for acceleration of organic waste fermentation
processes

Milk processing

Defined of caseine
coagulation steps to
maximise LF recovery;
Patent App. in progress

LU Patent App. LU500645 Enteric coated
particles containing lactoferrin.

More than 50 conference contributions.

Sl Patent App. P- 202100196 2
Procedure for increasing
chromatographic extraction
capacity of protein molecules
from complex organic matrixes

More than 14 student theses.

More than 6 scientific research papers.

WO 2020/094731 A1 (Application
PCT/EP2019/080428) Method for
manufacturing highly purified lactoferrin
and lactoperoxidase from milkm colostrum
and acid or sweet whey

(IPR also in India, Brazil, Canada, Russian
F., Japan, South Korea, New zeland,
Aistralia, USA, China

Method for extraction of OPN and GMP;
Patent App. in progress

Sl Patent App. P- 202100230 Process for the treatment of
waste process solutions of chromatographic processes and

| CEFo0od2022, Slovenia pressure - controlled filtration processes

The most important achievement to be incorporated
into practice

Lactoferrin

Developement a

hydrolysis for
better () ermentation of
Cultivation O Analytical and antimicrobial organic waste
probiotics and extraction activity. .
other LAB,

methods for
whey proteins
(LPO, IgG, a-LA,
B-LG, GMP) and
metabolites.

production of

nisin, vitamin
B12, isolation of
kefiran from
kefir grains.

Selective
precipitation of
a-LA; whey
isolate with a
predominance of

ormulation fo!

B-LGand a dietary
Extraction of higher amount supplements
hi of LF. .
O ighly pure and containing
bioactive form of lactoferrin with
lactoferrin. Development of a g'f!sttrot-
cosmetic resistan Concentration of
() coating.

products from
whey fractions
(shampoo, facial
cleansing tonic).

whey fractions
by the osmosis
process.
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Challenges of new process solutions for the further
processing of whey

* The challenges of chromatographic separation of
whey proteins as a new processing solution for the
use of higher value-added whey:

* Achieving high product purity

* Preservation of the (bio)activity of the protein
product

* Achieving a high product yield
* Achieving a high process capacity

* Management of environmental impact (use of
process raw materials)

* Integration of the process with other processes
for complete utilization of the whey
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