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Aim of the project .
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The aim of this project is to fractionate and utilize a
concentrated by-product (okara) from the soy milk production.

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




Introduction — Okara / soy milk production

2kg Soybeans

~80%
Carbohydrates
(insoluble DF)  ~50% db
Proteins ~30% db
ASC-30 SoyCow Lipids ~15% db
~18kg Soymilk Isoflavones ~0.1% db




Introduction — PDPS .
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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

scope and knowledge
0 Framing 1
; gondsur?;er w?nts generate alternatives
roduct function
3 Input/output l
4 5 P analyse performance of alternatives
5 Mechanism and operational window
6 Multiproduct integration evaluate and select
/ Equipment selection or design 1
8 Multi product-equipment integration
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Application — PDPS for separation processes in food .
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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

Chemical process (separation tasks)
Building food structure (mixing, preserving)

Decomposing food structure (separation tasks)

I 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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Introduction:

Oikara k= produced In krge amount: during sosmilk production Fle. 10 K has a
mtshare contert arounsd 50%. and |15 considersd a3 an Industrial by-product. We
wam to ulllze this byproduct by lsolaing the Isoflavones presemt In e
materl. [soflones are pobyphenolic componants concldered to have Certain

eith benetis. - 1
Product-driven process symhests [PDPS) ks a recentty estabiished method to " !
faclitate e rapid ceveiopment of feasbe process aemalies Aoy =

conCeptual process declan In the 1ood INUEtTy. Amongst others, # CONSIOErS M8 f J et et of ool prociociion
rode of the microctructure of food products (&g meyormazel. dotmar Hike =ara!
alm of this profect ks t develop a sustalnable, cost effective, and mild process 1o onavones

ckara. This will be done by using and axtending the FOPS methodology for
food matrix plays an Important role for separation.

Methodology:
TR T T 0w nbrest of e food ndustry o tranclte concephusl design
Frasming meitodoiogles from e chemical sactor Inbo the food sector lead to the
deveiopment of the POPS approoch, which I baced on the systene
' engireerry srategy. B Bpands on A previousy developed Approacn of . .
nisrarchical Gecomiposstion, and ks levels can be S22n IR Flg. 2. WA ach C t t- | k k |
Multiproduct rdegraton kel a umiber of actifiles (sch as gererafion. analysls, and evaluation of on ac L ena-Jan OWIa Wur-n
Equipmeant selection or design afematives! are perormed. The separafion of lzofavores from okara Is
WLl proddit- BQuGRIT e et 1 o study the appicablity of FOPS 10 saparation processes In food.
Fil. T Lavak: of tha FOPE mmilleoding - Sayger= 70001

BT PPy

Results:
* Ceparation processes kead to impurtes and encertantes in d

e conmpaositions of the sreams. L |

mh ncreased marber of In- and ouiput structures and e

tack networks (sl see Fg. 3 !
Fink. § Compaziion of s (% d./
* Speciic chalenges for okara In fhe process deslgn are very
o starting amaunts of |saflsonss, and s high swellng
capachy isee fibre content Tab 1) 4108 FETY WO EOA L4BED 213 & 001

* Iwoivement of experimental expenience IS necestary at an earker stage compansd to the POPS for a stuchured product.
Experiental sxploration of e bask behaicar of e Tood malrs and conponents. within the matrt: il greally support
the dectslonmaking process and refirement of fundomental tasks within the PDFS methodoiogy.

Conclusion:

Since the need for 3 more sustalmsble wse of resgerces raphdly Increases, POPS Is now also wsed o upgrade a
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