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Aim of the project 

 Main focus:  

• Separation and purification of isoflavones from the okara 

• Development of a sustainable, economic, and mild separation 

process 

• Use and extension of the product-driven process synthesis 

(PDPS) methodology, including a process in which the food 

matrix plays an important role in separation 
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The aim of this project is to fractionate and utilize a 
concentrated by-product (okara) from the soy milk production. 
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+H2O 
~3kg 
Okara 

~18kg Soymilk 

2kg Soybeans 

14kg 
+ steam 

ASC-50 SoyCow 

Introduction – Okara / soy milk production 

Carbohydrates  
(insoluble DF) ~50% db 

Proteins  ~30% db 

Lipids  ~15% db 

Isoflavones ~0.1% db 

Water   ~80% 
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• Process synthesis approaches are well matured for 
chemical products  

• Gap in application for food products  
• Microstructure of more importance 

• Extended for food industry based on hierarchical 
decomposition of problem  

 
 
 

 

Introduction – PDPS 

Level Description 
0 Framing 
1 Consumer wants 
2 Product function 
3 Input/output  
4 Task network 
5 Mechanism and operational window 
6 Multiproduct integration 
7 Equipment selection or design 
8 Multi product-equipment integration  

scope and knowledge 
 

generate alternatives  
 

analyse performance of alternatives 
 

evaluate and select 
 

report 

Bongers and Almeida-Rivera 2009 
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• Application shown for ice-cream, mayonnaise, bouillon  
• Microstructure of end product (output) important 

• Application for separation of isoflavones from okara 
• Microstructure of starting product (input) important 

 
 

 

Application – PDPS for separation processes in food 

Chemical process (separation tasks)  

Building food structure (mixing, preserving) 

Decomposing food structure (separation tasks) 

• Separation process leads to impurities and uncertainties 
in the streams 
• Increased number of task networks 
• More experimental work necessary at an earlier stage 
• Different tasks necessary  extension of the methodology 
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Thank you 
Contact: lena.jankowiak@wur.nl 
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