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Agrifood waste and by-products
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Aim:

Development of a comprehensive platform suitable for objective and cost
effective testing of the impact of various food(ingredient) co-consumption on the
digestion of macronutrients.

Test facility for the development
A platform supporting and quality assessment of

nutritional research. functional foods and food
ingredients




Digestion simulation

INFOGEST method:
* Invitro model simulating digestion of the
mouth, stomach, and small intestine.

* Widespread static method based on
international consensus.
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In vitro digestion modeling = infogest model

1-5 g / ml homogenized food + 5 mL saliva simulant (pH = 7)

* inorganic constituents in the specified proportions: KCI, KH,PO,, NaHCO;,
MgCl,(H,0),, (NH,),CO;, CaCl,

* 150 U/mL a-amylase in water

10 mL pre - digestion from mouth + 10 mL gastric juice simulant (pH = 3)

* inorganic constituents in the specified proportions: KCI, KH,PO,, NaHCO,,
MgCl,(H,0),, NaCl, (NH,),CO, ,CaCl,, HCl

e 2000 U/mL porcine pepsin / or rabbit gastric enzyme extract (RGE): 60 U/mL gastric
lipase and 2000 U/mL pepsin

<
.
4

20 ml gastric digestion + 20 mL small intestinal fluid simulant (pH = 7)

* inorganic constituents in the specified proportions: KCI, KH,PO,, NaHCO,,
MgCl,(H,0),, NaCl, CaCl,,

* 20 mM bile solution

* 100 U/mL porcine pancreatin

— Not included in the INFOGEST model



In vitro digestion simulation
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Digestion simulation

INFOGEST method:
* Invitro model simulating digestion of the
mouth, stomach, and small intestine.

* Widespread static method based on
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Protein digestibility

Report of an
FAOQ Expert Consultation

1) Total IVPD
2) Digestible Indispensible Amino Acid Score, DIAAS

3) Protein Digestibility Corrected Amino Acid Score, PDCAAS

UHPLC-UV Quantitive analysis of: His, lle, Leu, Lys,

SAA (Met + Cys), AAA (Phe + Tyr) Thr, Trp, Val

Lipid digestibility
1) Total IVLD
2) Fatty acid-specific digestibility

GC-FID Quantitive analysis 36 fatty acids
Rapidly digestible starch, RDS
Starch digestibility _ _
Slowly digestible starch, SDS
2) In vitro glycemic response curve

Enzyme kit
HPLC-RID sugar determiantion



Lipid digestibility testing — example of grape seed powder
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Test lipid substrate: baked beef

Judit Tormasi, LaszIé Abrankd, Impact of Grape Seed Powder and Black Tea Brew on Lipid Digestion-An In Vitro Co-Digestion Study with Real Foods, Nutrients, 2023 20;15(10):2395
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Lipid digestibility testing — example of grape seed powder

available
product
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Starch digestibility testing — example of sour cherry juice
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Unfiltered sour cherry
test juice
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Judit Tormasi, Eszter Benes, Laszlé Abrankd
Sour cherry (Prunus cerasus) juice decreases starch bioaccessibility of white bread. (poster) 4th
International Conference on Food Bioactives & Health, 18-21 September, 2023 Prauge, Czechia



Summary

Agrifood waste valorisation = one possibility:

targeting extraction/isolation of ‘valuable’ constituents
to use as functional food ingredients.
to beneficially impact macronutrient digestibility.
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In Vitro Digestion Method for Food

Oral phase

Techno-functional additives
(improving foaming, gelling, water holding capacity)

Gastric Phase

\

Intestinal Phase

Natural preservatives
(shelf life improvment)

Natural colourant/colour stabiliser

Sensory testing
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In vitro investigation of the bioaccessibility of food components
in digestion simulation model
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