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Ou r  goa l is  to: accelerate the global reduction of CO2

emissions within the processing industry

W ho is  Lyr a s?
Lyras is  a Danish company located in Aalborg, Denmark. 
The company was founded in 2017 based on several years 
of r igorous research and development. Lyras was founded 
on an ambition to prove that microbial inactivation in milk 
could be done efficiently using UV-light instead of 
pasteurization.
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The information contained in these documents is  
confidential, privileged and only for the 
information of the intended recipient and may 
not be used, published or redistr ibuted without 
the prior written consent of Lyras A/S.

The opinions expressed are in good faith and 
while every care has been taken in preparing 
these documents, Lyras A/S makes no 
representations and gives no warranties of 
whatever nature in respect of these documents, 
including but not limited to the accuracy or 
completeness of any information, facts and/or 
opinions contained therein. 
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01 |  What is raslysation?
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Raslysation is a sustainable alternative to conventional 
pasteurization. By using UV-light instead of heat the 
technology will efficiently disinfecting liquids and drastically 
lower energy use.

GERMICIDAL UV-C LAMP COILFILTER 
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W H AT IS R ASLYSATION ? 



D N A STRUCTURE

BEFORE
D N A STRUCTURE

AFTER UV-light

Cr o s s -l i n k a ge be t w e e n  
t w o p y r i m i d i n e b a s e s

Alters m eta bolis m and replica tion 

Thereby ca us ing cell death
T T

T
T

W H AT IS R ASLYSATION ? 
Inactivation of microorganisms
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W H AT IS R ASLYSATION ? 
UVT is an important factor in ensuring the right product treatment
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02 |  Optimizing raslysation for whey
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• High energy and water consumption
• Changes to protein structure –

denaturation and aggregation
• Maillard reactions
• Oxidation 

• Low energy and water consumption
• No thermal effects 
• Mild treatment of whey proteins 

• Traditionally heat treatment is  used to control the microbiology  
• Non thermal treatments are interesting in the production of high-quality whey products

H EAT TR EATM EN T: DRAWBACKS R ASLYSATION : ADVANTAGES

W H Y IS IT IN TER ESTIN G TO LOOK  
AT W H EY TR EATM EN T?
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OPTIM IZIN G R ASLYSATION  FOR  W H EY
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Each microorganism will 
have a specific inactivation curve
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03 |  Whey trials at production facility
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TR IALS AT PR ODU CTION  FACILITY

• Comparing raslysation and pasteurization of whey
• Microbiological reductions
• Effect on whey proteins – three-dimensional structure and photooxidation

• Compare raw whey from different milk treatments 
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EXPER IM EN TAL SETU P
* Triplicate sampling, 6 production days

Milk treatment: B  + P

*
*

*

Milk treatment: R  + P

*
*

*
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M icr obiologica l a na lyses R a w  
CFU/mL

Pa steu r ized
CFU/mL

R a slysed
CFU/mL

Aerobic plate count >300000 13 16

Coliforms 1549 <10 <10

Enterobacteriaceae 3684 <10 <10

Thermophilic Plate Count 248 <10 <10

Thermoduric 155 51 35

Yeast 19 <10 <10

Anaerobic Sulphite Reducing B acteria 131 <10 <10

R ESU LTS: WHEY MICROB IOLOGY

CO N CLU SIO N : Only aerobic plate count and thermoduric show counts 
above detection limit → No statistical difference between UV and P.

W EB IN AR

R ASLYSATIO N

W H EY
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2 4 6

Sample day

Aerobic plate count
Milk treatment: R+P

Pasteurized

Raslysed
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R ESU LTS: WHEY MICROB IOLOGY
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EN ER GY CON SU M PTION : WHEY

Pa steu r iza t ion
Assumed energy consumption of 10-
12 kWh/m 3

R a slysa t ion
Depending on the microbial reduction 
requirements, 1-3 kWh/m3
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W H EY PR OTEIN  STR U CTU R E 
Denaturation/aggregation

→ Change the nutritional, functional and biochemical properties

Oxidation
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(Hipper, 2022)

(Patel and Patel, 2015)



W H EY PR OTEIN  STR U CTU R E AN ALYSED
B Y TECH N O LOGICAL IN STITU TE 

Protein oxidation
• Mass spectrometry (LC-MS/MS) → identifying modified peptides 
• Tryptophan fluorescence spectroscopy → measure loss of fluorescence due to oxidation
• Thiol quantification assay → thiol content

Protein aggregation/denaturation
• Protein solubility test → large aggregates
• Small-angle X-ray scattering (SAXS) → medium sized but soluble aggregates
• Gel filtration chromatography → soluble aggregates
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W H EY PR OTEIN  STR U CTU R E

Collectively, none of the methods used in this assignment show consistent differences 
between pasteurized and UV-treated whey. Based on the present data, we are not able to 
show a significant difference between whey from bactofugated+pasteurized milk and 
whey from raslysed+pasteurized milk or between pasteurized and raslysed whey.

Conclus ion from  technologica l inst itute
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CON CLU SION

• Based on the applied analyses there is no difference betw een
• Whey from the two milk treatments
• Raslysed whey and pasteurized whey

• No difference in
• Microbial reductions
• Oxidation
• Aggregation

 Milk has been pasteurized → whey already affected by heat
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04 |  Native whey proteins
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• Raslysation of heat sensitive whey proteins reduce the microbial content
• The proteins are preserved in the natural state without heat damage
• improve bioavailability of the proteins

• Native lactoferrin  no denaturation after raslysation
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05 |  Going further
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Conta ct  us

Phone Number

+45 3939 3535

Email Address

conta ct@ lyra s .dk

Website

w w w.lyra s .com
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