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Starting point 2011: The Human digestion — in a test tube

Oral phase:

Stomach:

Pancreas

Intestinal Phase:

Stomach

Duodenum

Small Intestine
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U Our goals for the use of in vitro digestion

Protein declaration in EU is based on quantity, but...

Limiting
essential
amino acid

LYS = Lysin / MET = Methionin
ILE = Isoleucin / LEU = Leucin / PHE = Phenylalanin
THR =Threonin/TRP = Tryptophan / VAL = Valin

www.sge-ssn.ch/protein-2022.
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...protein sources are compared based on quality (DIAAS, FAO 2013)
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U 2014-2019: INFOGEST - International harmonized protocol

c Step 4

-% * Perform enzyme activity and bile assays 1 3\\.\\ s W ' s s

§ * Prepare SSF, SGF and SIF stock solutions 2 \\I

g * Perform pH-test adjustment experiment 4 ’, FOQ D
. . c

o Mix Food with SSF (1:1, (wt/wt)) 7-12 a

& «Include CaCl, (1.5 mM in SSF) 13

[}

=" Add salivary amylase, if necessary (75 U/mL) 14
O * Incubate while mixing (2 min, 37 °C, pH7) 15, 16

Call 2019 — July 10, 2019 — Project 1906

& « Mix oral bolus with SGF (1:1 (vol/vol)) 17,18
‘S * Include CaCl, (0.15 mM in SGF) 19 . . . .
2 « Add pepsin, ;astric lipase (2,000, 60 U/mL) 20, 21 P rOtel n q Ual Ity Of ed I ble InseCtS

* Incubate while mixing (2 h, 37 °C, pH 3.0)  22-24

Charlotte Egger and Reto Portmann, Agroscope
Philipp Egli, Insekterei GmbH

« Mix gastric chyme with SIF (1:1 (volivol)) 25, 26
£ « Include bile (10 mM bile salts) 27

hase|| Gastri

In vitro digestion protocol
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T * Include CaCl, (0.6 MM in SIF)
E * Add pancreatin (trypsin activity 100 U/mL) . U)
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© 2022: In vitro digestibility and DIAAS workflow: validation
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© 2023: In vitro digestibility and DIAAS of mealworm and
cricket in comparison to chicken meat
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ORIGINAL RESEARCH article

Front. Nutr., 03 July 2023 This article is part of the Research
Sec. Nutrition and Food Science Technology Topic

Volume 10 - 2023 | Food of the Future: Insects
https://doi.org/10.3389/fnut.2023.1150581 View all 5 Articles

Mealworm larvae (Tenebrio molitor) and
crickets (Acheta domesticus) show high
total protein /n vitro digestibility and can
provide good-to-excellent protein quality
as determined by in vitro DIAAS

Laila Hammer*23 Diego Moretti? Lych'bu Abbiihl-Eng? Pabiraa Kandiah*
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U 2020 - 20257 - Standardization of method whithin IDF and ISO
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Milk and milk products - In vitro digestion protocol for the
analysis of protein digestibility and in vitro digestible
indispensable amino acid score (DIAAS)




¥ Summary

A validated and standardized in vitro workflow for protein digestibility and
protein quality assessment (DIAAS)

— Helps as screening tool in the development of new products
— |s needed to compare protein quality of traditional and novel sources

— Can be used to support product claims for protein sources
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Thank you for your attention

Lotti Egger, Raquel Sousa, Laila Hammer, and Reto Portmann

charlotte.egger@agroscope.admin.ch
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www.agroscope.admin.ch
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