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• Spoilage and safety are serious concerns
• Plant-based ingredients often contain unwanted micro-organisms

• They may survive processing or grow in the finished product

• This has health (pathogens), economic & sustainability (spoilage)
impact

• Type & level of unwanted micro-organisms

• Risk assessment using new predictive calculation tool → experience in NIZO
booth

• Define route to mitigate risks based on extensive experience and database

• Test mitigation of risk by using high throughput test systems -> see next slide

• Validation of mitigation strategy by challenge test

• Make alt dairy safe, increase shelf life and reduce spoilage
• Avoid costly recalls and damage to your brand

Heat inactivation 
of different 
microbial 
contaminants
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• Vegan products rapidly gain market share

• Taste is often an issue
• Plant-based ingredients often contain unwanted (taste) molecules
• Microorganisms have enzymes that allow to reduce them

• Optimized approach to select the most suitable microorganism(s) and
processing conditions to improve sensory properties of plant-based products

• Large variety between strains → selecting the right ones

• Knowledge based selection based on genotypes and phenotypes

• Upscaling and food applications

• Make plant-protein taste more neutral (off-flavour removal)

• Process is fast (< 1h) and applicable to ingredients and products
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Mushroom flavour

Reduction of mushroom like volatiles
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Beany flavour

Typical Beany flavour = hexanal

→ Biopurifaction: 

• Hexanal reduction to hexanol

• Due to higher odor threshold no 
sensory perception of hexanol
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Fatty flavour

Reduction of fatty flavor volatiles
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• Transition from animal- to plant-derived proteins brings new sensory challenges

• Astringency (dry, unpleasant mouthfeel) is often an issue associated with plant proteins

• Need for understanding the origin of this sensation to define effective mitigation strategies

• Identify astringency causing compounds in product or ingredient

• Determine origin from these compounds, from ingredients to processing steps

• Define science-based road map to improve mouth feel with processing,
formulation and/or masking technologies

• Test selected strategy in model foods, and validate in end product application

• Make plant-protein based product taste pleasant: smooth, creamy 
perception

• Increase consumer acceptance
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Insights into composition and activity enable informed decisions 
for product development to achieve target properties. 

• Plant-based ingredients are often rich in fibres and polyphenols

• Association with beneficial effects on health

• But also potential undesired properties, such as astringency and taste

• Optimized advanced analytical methods to measure e.g. polyphenol
composition, such as targeted UHPLC-MS/MS

• Combine in vitro models to mimic human gastrointestinal digestion,
absorption, gut microbiota metabolism and host responses -> see example

• Applying in-depth plant protein-polyphenol interaction knowledge
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• Releasing active 
(indigestible) 
compounds

• Nutrient 
bioavailability 

• Mimic absorption of 
compounds in GI tract

• Remove molecules 
that normally would 
not reach the colon

• Colon epithelium (Caco-2)
• Gut barrier integrity 

(TEER)
• Macrophage immune 

(THP1)
• Host response (cytokines 

and/or RNAseq) 

• Short Chain Fatty Acids 
• pH
• Microbiota profiling   
• qPCR quantitative 

assessment
• Neuroactive 

metabolites
• Bioinformatics

• Developed at University 
of Twente (UT)

• Will be offered via 
NIZO-UT partnership

• Stem cells used to 
recreate human organs

• Complement cell line 
models & clinical 
studies 

•

•

•
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Integrated approach 

Confidentiality

Connected in FoodValley
and other eco-systems

5m€ recent investment on food-
grade scaling up facilities for 
dairy and meat analogues  

Expansion for Biotechnology 
Fermentation upscaling facility, 
including Precision Fermentation 
up to 10,000 l – Coming soon 

75-year experience

Leading experts

Knowledge and 
innovations through 
consortia

Higher chance of success

Excellent track record 

Excellent project management

Speed

Expertise in sustainable 
processing & upscaling, 
microbiology & fermentation, 
protein functionality, sensory 
and health.

The largest open-access food 
grade pilot plant in Europe & 
food application center

80+ specialized labs 
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