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Cooperation 
HAS-FTB
Joined forces since Sept 2019



• Facilitating long lasting Higher education  and research programmes with focus on Food 
and Tech

• Building an expertise centre for MSE+  in the field of mild preservation and – separation
• Objective: Preventing food loss and reducing  food and energy ‘waste’ through a.o.

valorisation of side streams

Focus Sustainable Processing



https://www.acsfprocessing.com/

https://www.acsfprocessing.com/


Technologies 
explained

Preservation :  RMF / HPP / Fermentation / Cold Plasma 

Separation: ATFD / Membranes / PEF

Bodec - Tech hall 



More Sustainable Production Processes

Mild Preservation:
Radio Magnetic Freezing (RMF)
High Pressure Processing (HPP)
Fermentation
Pulsed Electric Fields (PEF) 

Mild Separation:
Agitated Thin Film Drying (ATFD)
Membranes
Pulsed Electric Fields (PEF)



Radio Magnetic
Freezing (RMF)
A mild preservation technology



RMF



• RMF : Advantages
Improved quality of frozen products (colour, taste, freshness)
Improved shelflife
After thawing it can be processed as fresh (less driploss)

Technology development - results

• RMF : Energy savings
Faster freezing and less ice crystal formation
10-20% energy savings RMF batch vs continue IQF
Validation needed once RMF continu unit is ready built.



HPP prevents costly waste

Healthy, nutrient-rich foods & beverages

Longer expiration dates

Reduced energy requirements

HPP inactivates foodborne pathogens

Green light for clean labels

Market Drivers and SustainabilityHigh Pressure Processing (HPP)
a mild preservation technology



Shelf Life Comparison (Refrigerated Products)
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Slides with kind permission of Jasper van Altena, Pascal Processing
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HPP a proven technology in securing food safety

Food producers reporting
microbiology related issues 
more than tripled in the NL 
from 2012 to 2015

The Dutch Food Authority (NVWA) 
demands listeria control

HPP treats packed 
products, eliminating risk 
of post process 
contamination!

The FDA (USA) recognizes 
HPP as a suitable Post –
lethal treatment for 
Listeria monocytogenes 
since 2014 



Fermentation
A mild preservation technology



• Feasibility aroma development from side streams 
- literature study aroma components & - pathways 

- Screening lactic acid bacteria and moulds

- Screening plant based  side streams pea, potato peel  / brewer’s grain  / soy
• Production of natural sweetener from fruit peels.
• Pre-treatment of white cabbage cores – up to 20% side stream. Can it 

be used in ‘sauerkraut’ production?
• Food from Food programme

Fermentation

https://www.foodtechbrainport.com/video-s

https://www.foodtechbrainport.com/video-s


Cold Plasma 
Technology
A mild preservation technology



Wat is cold atmospheric plasma?
• Occurs when a neutral gas is ionised in an electric field
• sustainable: water, electricity and air
• Reactive components formed 
• Lightning Energy

Solid Liquid Gas Plasma









Plasma activated vapour (PAV)

H2O 

Reaction products PAV:
- Hydrogen peroxide H2O2

- Singlet Oxygen 1O2

- Hydroxyl radical ˙OH
- Atomic Oxygen O
- Ozone O3
- ……



Mechanism of inactivation

Microbial inactivation through PAW technology (Zhao et al., 2020)

Reactive Oxygen and Nitrogen species (RONS) increase 
the Oxidation-Reduction Potential (ORP) and lowers the 
pH (Increase acidity) leading to microbe inactivation.



Research Questions
• “What is the influence of PAV & PAW 

technology on product -properties and 
shelflife of strawberries and blueberries?” 

• ‘’What steps need to be taken to get the 
PAV & PAV –technology approved for the 
food industry?’’



Agitated Thin Film Drying 
Technology (ATFD)

A mild separation technology



Air drying and limitations
Air is the default drying gas

• Availability, safety (except for dust explosions), ease of use
• Wet bulb temperature effect (especially for foods)
• Allows for dryer types which minimise sticking phase problems

• Spray dryer 
• Pneumatic dryer

The main challenges in drying in general 
• The energy demand
• Powder quality aspects like solubility, colour and shape

Air makes it challenging to
• To optimise it’s energy efficiency
• To build compact dryers



Energy demand
• The energy use of air drying accounts for 10-25% of overall 

industrial energy consumption in the developed world 1)

• Spraydrying: efficiency often below η = 50%
• This will be a challenge in the coming years
1) Mujumdar AS. Guide to industrial drying principles, equipment and new developments. The 
International Workshop and Symposium on Industrial Drying, Mumbai, India; 2004. 



Working principle ATFD

Rotor: turbulentie; deeltjesgrootte; radiale beweging

clearance: geen wandcontact; turbulentie(boeggolf)

SoV: Steam under vacuum – same enthalpie advantages but 
lower temperature

blades: hinged due to resistance sticky zone

Condense: returns to SoV unit

With kind permission of Frank de Boeff, Bodec



• Vegetable & Animal Proteins
• Hydrolysed Proteins
• Dairy Products
• Modified Starches
• Salts/Lactates
• Oligosaccharides / Sugars
• Fruit/Vegetable pastes & juices

Applications tested

success
44%

more work needed
39%

no success
17%

based on 69 different products

Success rate for different products

With kind permission of Frank de Boeff, Bodec



• Low heat load - vacuum
• Low Energy Consumption
• Small Footprint & Modular (Compact design)
• CAPEX Benefit (installation & building)
• Short CIP cycle

• Mild Product Treatment – better taste; less degradation
• Good Product Characteristics – fine powder to agglomerated, density
• Closed System – ATEX; no emissions

Benefits AgitatedThinFilmDrying

Payback
time
30%*

*compared to 2500 kg/h Spray Dryer

30-50%  
Energy 

reduction*

2000-
5000 ton 

CO2      
savings*

30-50%
Lower
CAPEX*

Contact 
droger

Point of attention

With kind permission of Frank de Boeff, Bodec



Membrane
Technology
A mild separation technology



Screening products & membranes



How does it work?
• Microfiltration (MF): Only fat and micro-organisms 

are retained. All smaller substances pass through 
membrane

• Ultrafiltration (UF): Also proteins and larger carbs 
are retained

• Nano Filtration (NF): Sugars don’t pass either
• Reversed Osmosis (RO): All retained. Water passes



• Concentration of vegetable juice: RO better than NF (less loss of 
soluble components)

• Dry matter achieved 15-20%. Higher concentration through 
Osmotic Distillation?

• Purification of pigments: different performance commercial 
membranes (some gave higher flux  and low fouling). 

• DoE: Insights in process parameters like impact of cross-flow 
velocity and Transmembrane Pressure on  flux  and fouling. 

• Optimisation studies: 
• 1. Valuable pigment was concentrated up to 10 times volumetric,
• 2. Purification  processes mapped. 
• 35 times purer than original juice. 
• Start material of influence
• Process efficiencies identified. 

Technology development - results
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Pulsed Electric 
Fields (PEF)
A mild preservation technique & pivotal 
unit operation in mild separation



Role of PEF in mild separation
• Commercially limited applied for 

pasteurisation,  only few fruit juices
• Increasing applications for several non-

preservation purposes:
• Increasing drying processes 
• Improving extraction processes: sugar, oil ..
• Improved french fries quality at lower fat 

levels

Ref: Toepfl – PEF School 2017



Pulsed Electric Field (PEF)
Working principle

• High voltage: 10-40 kV/cm
• Continuous process for liquids
• Product needs to be  homogeneous 

in conductivity
• Simple equipment, design is complex
• Cold process, little temperature rise
• Electroporation: pores created in 

membrane
• Vegetative bacteria and some 

enzymes denature 
• Pasteurisation possible (no spore 

inactivation)

38



PEF 
in the potato industry

39

Elea, 
2018



• "Proverka's mission is to fully utilize vegetable (side) streams with the ultimate mission: 0% waste. 
We believe that there are still many untapped opportunities. To bring these to the surface and 
develop them further, the proposed network and the cooperation between parties therein, is 
indispensable." Gerbrand van Veldhuizen, Director at VRG

Succes stories with partners

Products: Juices, blends, fibers, 
ingredients
Contributes to: Total use, no waste



• Doreen Westphal is the owner of Botanic Bites and within the project Food From Food she has 
developed several products based on vegetable side streams with the aim of a longer shelf life but 
also product development through fermentation.

Succes stories with partners

- Products: Vegetarian sausage, can keep it 
outside the refrigerator, fermented vegetables.
- Features: Clean label
- Contributes to: Preventing food waste

Food From Food | Valorisation of vegetable side streams
https://www.foodfromfood.eu/

https://www.foodfromfood.eu/


Recent Developments in mild preservation
and separation technologies
Questions / Discussion
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