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Presentation Overview

= Qverview of U-Protein

= Who Is involved

= Case Study x 2
= What next?
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Background

= U-Protein - Unlocking Protein Resource Opportunity To Evolve
Irelands Nutrition

= DAFM funded - 5 years (Nov 2020 - Oct 2025)

= Objective - to re-engineer Ireland’s agro-ecological system through
greater diversification and biotransformation of protein resources, to
deliver sustainability, bio-circularity and quality nutrition.
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Overview
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Consortium & Expertise

Dietary interventions
Nutrient Regulation 5 Teagasc centres
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Agricultural, environmental & natural
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Criteria for Selection of “Crops”

= Grow In lreland

= Potential for Extraction

= Potential for Residual Biomass Optimisation
= Protein Quality and Safety

= Good Sensory Properties Potential
= Potential for Circularity

Note: Crops = Grassland; Cereals; Legumes; Niche Crops & Marine



Dairy Analogy
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“Crops” Selected

Crops Grasses
= Faba Beans -13 Varieties = Mixed species sward
= Peas -3 winter and 10 spring = Selected Foliage

= Lupin -5 varieties
= QOca

= Mashua

Sea weed
= Porphyra sp. (Nori)
= Ulva sp. (Ulva lactuca — sea lettuce)

= Chondrus crispus (lrish mosss)

holarast
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Case Study 1 - Fava Beans

= 13 Varieties available

= 7 Varieties prioritised

= Grow in Ireland Lynx & Tundra

= Low anti-nutrient vicine / convicine
= Protein Extracted via 2 processes (1 x standard, 1 x patentable)
= Protein levels achieved up to 85% Protein
= Extraction Yield 71.4%

= Process optimised and will be used for other crops
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Fava Beans

= Residual Biomass sent to Task 4

= Compiling microbial biobank for

biotransformation

= 2 strains identified for production of lactic acid

from fava bean residual biomass

OH

OH
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Case Study 2 - Oca and Mashua

= (Qca is an Andean tuber that is the second most

widely cultivated tuber after potato

= Mashua is also an Andean tuber crop fourth most

widely cultivated after potato in the Andean region
= Suited to growth conditions in Ireland ~/

= Good protein profile ./
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Mashua / Oca Process

Mashua
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Freeze

dried

Mashua
Residue

Mashua whole Oca whole




Analysis of dried powders for protein content

Gel protein analysis

Mashua Juice Mashua residue Mashua whole
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Oca Juice Ocaresidue Oca whole

= Each blue line representing an

individual protein
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What next? 6

Extracted protein analysed for its amino acid

profile & peptides

A
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Protein functionality

—

Food formulation

& Lpoiinch
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In-vitro digestion;

@ Goatmik I |24
@ Mik protein concentrate I NG (.20
@ Cowmik I 116
& Whole mik powder I 1.1 6
@ Pork I 114
& Whole egg, boiled I .13
© Beof I .12
@ Sheep milk I 1.09
@ Cosein I 1.07
@ Chickenbrecst I | 05
@ Whey protein concentrate I | (7
@ Skimmed milk protein I 1 05
@ Tiopia (fsh) I |00
@ Whey profeinisolate I | 00
@ Soya flour I (.59
@ Soya profeinisolate I (.54
& Qat protein concentrate  INEG—— (.57
& Peas NN (.65
@ Pea protein concentrate I N (..

B Whole Food
B Isolated Protein

= Digestible Indispensable Amino Acid Score (DIASS) 2 tomons

& Rats

Animal products

= [INFOGEST models

Human trials to evaluate the human metabolic

@ Cookedrice

¥ Cookedkidney beans
¥ Cooked peas

% Cooked rolled oafs
& Rye

& Barey

N & Wheat
& Roasted peanufs

i Rice profein concenfrate
& Sorghume

& Com based breakfast cereal

Non-animal products

responses to the consumption of extracted

protein

I 0.50
I 0.57
—
I 0.54
[— 048
—0.47
[ 045
[ 0.43
I 037
I .29

1001

Whole proteinfoods are often more than their
_ 4 constituent amino acids, containing other non-
protein nutritive components to facilitate nutrient-

, ™y nutrient interactions, modulate nutrient behavior,
and/or act directly as anabolic signaling molecules.

REFERENCE: Evrd=!cl (2019). Food-fist MORE INFO: ) v}
Approach e Enhance the Reguiaton A by Adam virgi @

" of Post-sxercse Skeletal Muscle Designed by Adam Virgile
Lean more here: [ 1
ap|

! Profein Synthesis and Remodeing
Sports Medicine, 49(1), pp.59-68. https://blog.shakebot.co/ @shakebotapp




What next?
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New novel protein products
Digestibility score

Biomass transformation

products
Land use models

LCA /Kg Protein
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U-PROTEIN Contacts

Project Co-ordinator Mark Fenelon

Principle Investigator Ewen Mullins

Lead Co-Lead
Task 1 Thia Hennessey (UCC) Lilian O’ Sullivan (Teagasc)
Task 2 Deirdre Hennessey (Teagasc) Sheila Alves (Teagasc)
Task 3 Eoin Murphy (Teagasc) Brijesh Tiwari (Teagasc)
Task 4 Olivia McAuliffe (Teagasc) Vincent O’ Flaherty (NUIG)
Task 5 Andre Brodkorb (Teagasc) Brian Green (QUB)
Task 6 Ruth Hamill (Teagasc) Seamus O’Mahony (UCC)
Task 7 Sinead Fitzsimons (Teagasc) Mark Fenelon (Teagasc)

mark.fenelon@teagasc.ie
ewen.mullins@teagasc.ie
sinead.fitzsimons@teagasc.ie
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