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Led by University College Dublin in collaboration with Aberystwyth University, 
Swansea University and Teagasc Ireland, Healthy Oats is a research project 

promoting the development of oats as a healthy food product and a climate-
resistant crop in Wales and Ireland.  

 
It surveys consumer attitudes to oat products in current and future climate 

scenarios, helping industry develop new products, to demonstrate their health 
benefits, and to evaluate how policy can promote sustainable oat product 

production. 

 
€2.18m EU Funds 

HEALTHY OATS



A brief history of Oats
• Traces of wild oat grains on a stone pestle in a cave in southern Italy; 

~32000 years ago well before the domestication of oats.

Oats starch grains
(A–E) A. barbata
(F and G) A. fatua
(H and I) A. sterilis

Lippi et al 2015



A brief history of Oats

Wild oat (Avena sterilis) from a granary in a 
Neolithic village in Jordan valley. (~ 11,500 
years ago)

120,000 wild oat grains found in the granary 
suggests that inhabitants sowed wild oat before 
the domestication of oats.

Weiss et al, 2006



• The common oat (Avena sativa) spread as a weed impurity of wheat and 
barley from near East into Europe (4000-5000 years ago, Bronze Age)

• The ‘weedy’ oat adapted well to the cool and humid climate and long day 
length in Europe and early farmers domesticated it into robust land races.

• Oat was a perfect feed for working horses in agriculture.

• Since then Oat became a major crop in NW-Europe for feed, food and 
drinks.

A brief history of Oats



A brief history of Oats

Since the 1960s there has been a reduction in Oat production due to farm mechanisation and 
preference for wheat and barley  



Oats Improvement 

Most of the breeding efforts in Oats have been on 
1. Increasing Yield 
2. Resistance to pests and diseases

Milling and Nutritional Quality – least attention in Oat breeding

• Milling components measured in breeding programs: Groats to hull ratio, Ease of dehulling 
and percent of thin seed

• Marginal gains on antioxidants including tocotrienols, tocopherols and avenanthramides

• Major attention to oats beta-glucan in large part due to the 1997 FDA Health Claim for 
coronary heart disease.



Why Healthy Oats?
• Oats are a traditional crop in Irish and Welsh farming systems, with demand increasing 

significantly due to their health benefits.

• There is a need to diversify food production, particularly through crops that do not have a 
damaging effect upon the environment. 

• The climate in both Ireland and Wales is suited to oat growing but production levels are low 
compared with other cereals.

• There is a need to develop Oat crops that are resistant to diseases and changes in the climate. 

• Processing techniques to support increased, efficient production of healthy and nutritious 
cereal products as well as other high value innovative products are to be improved.

• SMEs in both regions have relatively little engagement with R&I compared with the UK and 
other EU regions 



Healthy Oats - Objectives
• Develop practical management and low input climate resilient methods leading to 

improvement of the Agricultural sector and human health.

• Improve the long-term feasibility of oats by developing new nutritionally enhanced varieties 
resistant to changes in the climate . 

• Develop and produce innovative eco-engineering solutions that accrue economic benefits to 
the rural communities within the Ireland-Wales area.

• Develop new products and industrial procedures and processing techniques based on optimal, 
sustainable and nutritious oats, satisfying the market demand for plant protein products.

• Enhance the income diversity in rural communities to reduce their dependence on livestock 
farming and maximise secondary socioeconomic and ecological benefits through innovation in 
the food supply system. 



Healthy Oats - Network
Healthy Oats will strengthen territorial innovation in oat product development 

through the collaboration of complementary Welsh and Irish expertise 

Promising oat genotypes 
and 

Oat product development 

Irish Expertise  
(disease and nutritional screening) 

Welsh Expertise  
(germplasm evaluation) 

Welsh and Irish Industry 
needs 

Welsh and Irish consumer 
behaviour and health studiesIrish expertise  (Value-

added Oat products) 



1. Biodiversity selection for adaptation to 
climate change

Lead Partner: Aberystwyth University

Specific tasks:

• Controlled Environment assessment for resilience

• Germplasm assessment and selection – nutritional qualities

• Field selection in multiple environments

• Performance under low vs high input systems 



2. Consumer-centric Concept Innovation: Concept 
Generation/ Prototype testing 

Lead Partner: University College Dublin

Specific tasks:

• Desk study

• Consumer expectation

• Focus group

• Sensory analysis

• Satiety and post prandial sugar analysis



3. Advances that support new product development

Lead Partner: University College Dublin

Specific tasks:

• Establish the processing conditions for the New Oat Varieties (NOV), 
to ensure physicochemical properties that will maximise their 
functionality, nutritional value and health benefits in food products.
• Assess the techno-functionality of the processed new oat varieties.
• Establish formulation and processing protocols to manufacture 

prototype food products containing NOV.



Thank you for your attention



WP2 Biodiversity selection of Oats for 
Climate Change:

Environment resilience, disease 
resistance and nutritional quality

Catherine Howarth

10/03/2022 1



10/03/2022 2

Healthy Oats – overview of work packages



Specific tasks:
Task 2.1. Controlled Environment assessment for resilience
Task 2.2. Germplasm assessment and selection – nutritional qualities
Task 2.3. Field selection in multiple environments
Task 2.4. Performance under low vs high input systems 

Deliverables:
D2.1 Nutritional assessment of germplasm
D2.2 Selection of germplasm based on controlled environment and 
field performance
D2.3 Delivery of the final Healthy Oats database (Crop components)
D2.4 Trained crop scientists

10/03/2022 3

Healthy Oats – outline of work package 2
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Social geography/ history-
where were oats grown 
traditionally? Can this inform 
the future?

Tithe map c. 1837

Living Wales landcover

Collaboration with Richard Lucas 
Geography department, AU



Tasks 2.1 
and 2.2. 

Initial assessments are making use of 2 genotyped germplasm 
populations:

UCD, 190  heritage and modern varieties

IBERS, 384 heritage, worldwide and modern varieties

Aim: to select optimal varieties with resilience to abiotic and 
biotic stresses as well as high grain quality for subsequent 
analysis in multi-locational trials.

Methods: Field trials and controlled environment phenotyping,
Post harvest assessments of milling and nutritional quality





S80PotatoMarvellous Sir Douglas HaigVictoryRecord

ArgentinaCompactGiant YellowEmrys Goldfinder ManodBountiful

Red Rustproof LennonDyfedHen Gardie The YielderGlamisFirth

Radnorshire 
Sprig



Molecular characterisation of oat genetic 
diversity

Winter 
Oats

Red Oats European Spring 
Oats

North American 
Spring Oats

Heritage 
lines

Isidro-Sánchez J,  et al. Plant Genome. 
2020;e20023.
https://doi.org/10.1002/tpg2.20023

(a)

(a) IBERS population
(b) UCD population



Phenotyping

10/03/2022 9

• Field trials: 
• Aberystwyth
• Carlow
• Dublin

• Phenomics: Aberystwyth
• Seedling emergence
• Drought stress
• Mildew resistance

• Glasshouse:  Dublin
• Mildew resistance
• Mycotoxin accumulation



Image-based phenotyping

• Phenomics  = Sensor-based 
measurement (or phenotyping)
• Mechanized Indoor platforms or mobile 

devices (iPhone/UAV/satellite) for data 
collection
• Established at IBERS, Aberystwyth 

University in 2012
• Aims at systematic phenotyping of 

diversity populations in both crops and 
model species

http://www.plant-phenomics.ac.uk/en/



Effect of water limitation (15%, 25% or 40% soil moisture) imposed at different 
growth stages in the spring oat Canyon compared to the well watered control

GS22, GS39, GS51, GS55 Control         GS22, GS39, GS51, GS55 Control       GS22, GS39, GS51, GS55, Control 

15% 25% 40%
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Drought stress (25% soil water content) imposed when main 
stem panicle first showing (GS51)
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Oat Seedling Emergence  
Genotypes

1         2         3          4          5 

Other possible Treatments:

Compaction
Bio-stimulants
Bio-protectants
Bio-herbicides

time

Sow into 
Pre-conditioned trays

% 
Soil water

Genotypes
1         2         3          4          5 

1050

35

25

75

Score emergence

UCD population screened 
in Aberystwyth



Using μCT scanning to study cereal grain quality traits

Traditional methods to extract and measure 
spike and seed traits are time consuming and 
with the loss of positional information.

CT scanning allows the automated, 
non-destructive extraction of 
morphological spike and grain traits 
as well as positional information.

BBSRC funded National Capability Grant 
in Crop Phenotyping BB/J004464/1



Field and Farm scale Monitoring of Oat performance

vs remote sensing 

RGB & VARI (24th March 2017)Jason Brook & Andy Hardy: Frontiers in plant Science 2021

Traditional field walking



Main fungal diseases of oats

Powdery mildew
Blumeria graminis f. 
sp. Avenae

Crown Rust
Puccinia coronata
f.sp. avenae



• Glasshouse trials will be carried out at Lyons 
and Aberystwyth
• Seedlings will be inoculated with geographic 

and cultivar-specific isolates
• Currently have 2 candidate powdery mildew 

isolates (Lyons, Summerhill, Waterford).
• Aim to establish the relationship between 

identified mildew resistance and R gene 
durability. 

Powdery mildew  resistance



Mean disease severity scores of heritage oats infected with Bga at seedling stage (GS-13) under glasshouse conditions. Seedling plants were inoculated with a
single spore isolate of Bga (Lyons, Kildare) and scored 28 dpi. Three leaves on the main tiller of each of two plants were assessed for percent leaf area infected with
Bga. Three independent experiments were performed. Means with the same letter to the susceptible and resistant controls, Barra and Elison respectively, are not
significantly different to controls; determined by Tukey test (p≤0.05). Error bars represent confidence intervals.

Powdery Mildew disease scores of heritage oats: glasshouse 
screen

%
 L

ea
f a

re
a 

in
fe

ct
ed

 w
ith

 B
ga



Field Powdery Mildew Infection: Heritage Lines, Dublin

0

5

10

15

20

25

30

35

40

GLA
SNEVIN

 TRIU
MPH

Glasn
evin M

ajor

Potato

Tempo

Avesta

Ayr A
lly

Ayr L
ine

BO54/3
3/1

4

Black
 riv

al N
SG

C USA

Black
 sp

rin
g

Caffr
eys N

o 1

Fre
ddy

Glasn
evin Bonsta

r

Glasn
evin su

cce
ss 

No 3

IRL0
29AVE0

029

Irla
nde

Sandy

Stomorm
ont Ir

is

Storm
ont a

rro
w

TRIU
MPH

Tyrone 1994

Tyrone Tawny

VICTOR

W
exfo

rd
 Tawny

%
 L

ea
f A

re
a 

In
fe

ct
ed

August 13: Powdery Mildew Infection Levels
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Crown Rust Infection Levels: Heritage Lines, 
Ireland
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Fusarium langsethiae

• This Fungi was formally described as a new species in 
2004

• It is mainly found in central and northern Europe

• It has a preference to oats

• Disease symptoms: 
- No symptoms and no impact on yield quantity

• Economic impact:
- Mycotoxin contamination (Type A trichothecenes T-2 

and HT-2 toxins) T-2 toxin

F. langsethiae growing on DPA



Trial 1

Trial 2

Trial 3

Field trials have revealed accessions with consistent low T2 +HT2



190 oat cultivars including some recommended lines growing under glasshouse conditions

Collect samples after maturation (harvest time)

Infect plants by spraying 
F. langsethiae spores at 
anthesis stage

Quantify T-2_HT-2 toxins Genomic data of the 
190 cultivars

GWAS analysis

Screening for resistance against F. langsethiae



Task 2.2. Germplasm assessment and selection – nutritional 
qualities 
• IBERS germplasm collection grown in Aberystwyth screened for 

milling quality (kernel content, hullability), thousand grain 
weight, protein, oil, β-glucan and Avenanthramide content, 52 
selected for multiplication and further analysis

• UCD population multiplied in Dublin and Carlow

• Grain from 2021 trials in Ireland and Wales currently being 
analysed



Winter survival



Milling quality
• Specific weight

• Measure of density/packing

• Kernel content
• Percentage groat in relation to whole grain

• Hullability
• The ease with which the husk is removed

• Thousand grain weight

Development of rapid non-invasive tools to 
measure milling quality in oats



Grain quality analysis, Aberystwyth
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Task 2.3. Field selection in multiple environments 

• A comparison of spring and autumn sowing of the IBERS germplasm 
collection at Aberystwyth has been conducted. Winter survival, spring 
growth, flowering time, disease resistance, lodging, height and yield 
have been determined and compared between the two sowing dates. 

• UCD population phenotyped (flowering time, disease resistance, 
lodging, height and yield) in Dublin and Carlow

• Milling quality and grain composition will be assessed over winter.



Variety trial Dublin-
Agronomics

• Sowing date-27th April

• Fertility- 90kg N/ha, 25 kg/ha P, 60kg 
K/ha

• Herbicide- Cameo Max + Hurler 

• No fungicides

• Previous Crop- Spring Barley



Irish Heritage Lines: Yield and Lodging
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Variety trial, Aberystwyth 2021

• 52 heritage lines plus some modern 
lines have been multiplied in larger 
plots to provide seed for multi-
locational trials. 
• These were phenotyped for 

emergence, flowering time, mildew 
resistance, maturity, height, lodging 
and yield.
• Milling quality and grain 

composition will be assessed over 
winter.



Range in grain yield and specific weight 
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Lodging
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Multi-locational trials planned for spring 2022 and 2023
• Common set of genotypes

• Selected based on
• Disease resistance
• Agronomic performance (yield, lodging etc.)
• Milling quality
• Grain nutritional composition
• Origin

• Controls relevant to Ireland and Wales
• Common phenotyping protocol
• Further trials planned comparing 
performance under low vs high input 
systems (Task 2.4)



Trials at additional 
environments 

• Replicated trials of 3 varieties were 
established at 2 sites at the Upland 
Research Centre Pwllpeiran in 
spring 2021. These were sampled 
at two harvesting dates, the data 
will be collated during the next 
reporting period. 
• 3 varieties  sown this autumn at the 

2 upland sites and plans being 
made for a spring sowing in 2022.



Regenerating 
oat genetic 
diversity



Issues being addressed in Healthy Oats

• What is the basis for variation in agronomic traits (emergence, flowering 
time, grain traits, roots)

• How do crops (oats) respond to stress (cold, flooding, drought, soil 
compaction, etc) and what can be done to alleviate this 
(biostimulants/genetics)?

• Can we identify varieties with desirable responses?   Screening pre-
breeding material, developing better methods for screening (i.e. AI to 
extract more, better information from sensor data?)



Why Pre-Breeding?

• Reduction of biodiversity: Uniform modern varieties are 
replacing the diverse local cultivars and landraces in 
traditional agro-ecosystems
• Limited breeding progress due to lack of diversity
• Genetic uniformity: increase vulnerability to stresses
• Effects of climate change: search for new genes/ traits 

for better adaptation
• New pests and pathogens: search for new sources of 

resistance
• Emphasis on yield: has nutritional quality been 

compromised



Meeting the needs of the supply chain
Farmer Miller Consumer
Yield Kernel content Beta glucan content
Maturity Hullability Oil
Disease resistance Specific weight Taste
Lodging resistance Thousand grain 

weight
Convenience

Marketability Grain shape Safe
Screenings



How Industry might benefit

• Identification of genetic variants associated with resilience to flooding/drought/ 
disease resistance

• Identification of genetic variants associated with grain quality traits – milling 
quality, size, shape, uniformity and metabolite content

• Technology – AI applications to image analysis & remote sensing

• Technology – novel bioactive compounds with effects on crop/weed growth
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Healthy Oats:

Work Package 3.  

Professor Richard Bracken, Swansea University
Dr. Amalia Scannell and Dr. Puja Rauniyer, UCD



Healthy 
Oats:

Work 
Package 3.  

The activities of the operation consist of five work 
packages (WP): 

WP1, Operation management 

WP2 Biodiversity selection for adaptation to climate 
change 

WP3 Consumer-centric Concept Innovation: 
Concept Generation/ Prototype testing 

WP4 Advances that support new product 
development 

WP5 Dissemination and communication plan 



Healthy 
Oats.

AGENDA  

Work Package 3

Aims and Objectives

Oats and Health Benefits

Consumer-centric Trends and Preferences

New and Emerging Trends

Online Survey

Focus Groups

Product Testing



Consumer-centric 
Concept innovation:

1. Desk study  Market research on Consumer trends.

2. Consumer Needs Analysis (Online survey and 
focus groups of key consumer demographics)

3. Prototype acceptance ( Focus groups )

4. Consumer testing of final products



Lsztity (1998) Food Reviews International, 14:1, 99-119, DOI:10.1080/87559129809541150

Gross chemical composition of Oats is characterised by high CHO/primary starch 
content, good protein, non-starch/dietary fibre, with vitamin and mineral content



Relevance of Oats to 
Metabolic conditions

1. Medium to High CHO content
2. Low-medium glycaemic index (GI; e.g. 

GI 50-60 units - rolled oats, oat bran)
3. β-glucan influences BG, satiety & 

weight management
4. Gut hormone release and DPP4 

inhibition
5. Amino Acids  - muscle tissue mass, 

EAAs, satiety..incretin hormone effects
6. Lipids – fuel, new glucose (glycerol) , 

membrane function, hormone 
synthesis, Absorption of Vit A(vision)D 
(bone density), E(antioxidant), K(blood 
clotting), insulation.



Bioactive Compounds

• Beta-glucan

• Antioxidant compounds 
• Tocols
• Phenolic compounds
• Sterols
• Phytic Acid



• Cardiovascular Diseases
• Atherosclerosis
• Diabetes
• Obesity
• Coeliac Disease
• Cancer
• Immunomodulation
• Antioxidant Capacity
• Gut Health
• Inflammation
• Antimicrobial 
• Dermatological Disorders



Oat Production

Food and Agriculture Organization (FAO). FAO Statistical Programme of Work 2020–2021; FAO: Rome, Italy, 2020.

Global oats market is expected to grow from $5.62 billion in 2020 to $6.16 billion in 2021 at a compound annual growth rate 
(CAGR) of 9.5%. [https://www.researchandmarkets.com/reports/5504451/oats-global-market-report-2021-covid-19-growth]





v Healthy Eating: 7 out of 10 Irish people want help to eat healthily and 4 out of 10 said that they believe in 
consuming balanced diet (Bord Bia, 2021)

vFood with health benefits: over 80% Irish consumers are looking for high fibre foods while 88% are looking for 
protein as a major part of their diet (Bord Bia, 2021)

vAlmost 40% consumers get takeaway once a week (Bord Bia, 2021)

vPrice as a driving factor as 60% of consumers look at price first (Bord Bia, 2021) 

vOrigin of food and quality symbols are important factors for Irish consumers (Bord Bia, 2021) 

v 77% Irish consumers look for food that are easy to prepare while 69% want food options that are quick to 
cook (Bord Bia, 2020)

v29% of Irish consumers accept that their food should be convenient to cook considering conveniency of food 
as one of the important factor (Bord Bia, 2020)

Key consumer trends in Ireland  



v 18% of consumers who once followed vegan/vegetarian diet claimed to have stopped it due to lack of 
convenient food (Bord Bia, 2020)

vGoing green: Irish consumers are increasingly becoming aware of their environment with increasing number 
from 56% in 2007 to 61% at present (Bord Bia, 2021)

vNearly half of the Irish consumers look for environmental friendly packaging options while choosing 
brands(Bord Bia, 2021) 

vEvery 9 out of 10 Irish consumers look for healthy diet while 73% consider healthy eating to control their lives 
and 79% take good diet for mental health (Bord Bia PERIscope, 2015

vChildhood obesity a concern for Irish parents with 52% showing major concern for it (Bord Bia PERIscope, 
2015)

v23% of Irish consumers regularly buy dairy free products and 2 in 5 Irish consumers have bought dairy free 
products at least once as per Bord Bia Research 2020 (due to large population being coeliac and lactose 
intolerance; 50,000 coeliacs and 400,000 gluten intolerant) (Coeliac Society of Ireland)

Key consumer trends in Ireland  



The rising popularity and preference for healthy meals are expected to fuel the 
growth of the oats market in the coming years.

Product innovations are gaining significant popularity in the oats market.

Oat companies are focused on developing innovative products to meet 
customer demand and strengthen their position. 

Oats companies can capitalize on the rising popularity of plant-based diet and 
attract vegans, vegetarians, pescatarians, flexitarians, and anyone attempting to 
eat less meat or looking for tasty and varied protein substitutes. 

Possibilities for Future NPD 



Possibilities for Future NPD 

Increased use of oat ingredients, 
especially rolled oats, oats and oat 
flour was observed in food and drink 
NPD in 5 year period (2015- 2019). 

Growing trend was observed for using 
oats as a heroic ingredient in new food 
and drinks development. Beyond 
cereals, sweet biscuits, snack bars and 
plant-based drinks, oat-themed 
innovation was found in categories 
such as bread/bread products, savoury 
biscuits, yogurt and snacks.

Jarocka. (2020). Leverage the appeal of oats in new categories. Available at : https://www.mintel.com

https://www.mintel.com/


https://www.farmersjournal.ie/gap-in-the-market-for-oat-drinks-626487

Oat drink market is on RISE 

Plant drinks market = $2.2bn by 2024

Oat drink sales (doubled) to $94.3m 
(in past 12 months)

20% each year to 2024

https://www.farmersjournal.ie/gap-in-the-market-for-oat-drinks-626487


Since vegan chocolate is trending, the 
interest in oat milk from brands with 
focus on plant-based is likely to elevate.

The share of Global chocolate 
confectionery that launched its products 
with vegan claim, made an increase 
from 3% to 5% between year 2015 and 
2019. 

Considering only chocolate tablets, the 
pace of ‘the vegan revolution’ was 
quicker-an  elevation from 7% to 12% 
over the same period. 

Oat milk carves itself a niche in vegan chocolate

ChocOat Wild Blueberry Oat Milk 
Chocolate (US)

Katjes Chocjes Original Vegan 
Chocolate with Oat Drink 

(Germany)

Source:Mintel Reports



Trends & Emerging Science: Gaps and Suggestions



2. Consumer Needs Analysis (Online survey and focus groups of key consumer demographics)

3. Focus Groups

4. Consumer Testing Prototype Oat Products

Work Package Tasks To Do in 2022-2023

Teagasc

UCD

Aberystwyth University

Swansea University 

Your Oat Product



Glycaemic responses to Different Oat varieties
in healthy human individuals

Prof. R.M. Bracken and Dr Catherine Howarth 

Aim
To compare glycaemic responses following ingestion of two different oat varieties in healthy
individuals during an oral glucose tolerance test (OGTT).

Objectives
To determine blood glucose, and perceptual changes to ingestion of two different oat
varieties

4. Consumer Testing of Oat Products



Detailed energetic and compositional analysis of oat variety

Β-glucan Percent content

TC-11 3.35%

TC-60 4.83%



Blood Glucose Responses
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* Indicates Peak BG concentrations were 
lower under TC-60 vs. TC-11 (P<0.001)

Similar BG concentrations under 
TC-11 and TC-60 (NS)

*
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Less ΔBG from Rest to Peak 
concentrations under TC-60 
vs. TC-11 (P≤0.05).

Less ΔBG from Peak to lowest 
BG concentrations under TC-
60 vs TC-11 (P≤0.05).
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Conclusions 
vOat and oat-based food products have a great potential in today’s market.

vOat-themed innovation was found in categories such as bread/bread 
products, savoury biscuits, yogurt and snacks but not fully explored.

vConsumers are more focused on health and wellness post-pandemic.

vConsumers are getting more aware of their impact on the environment and 
look for sustainable food options.

vConsumers are more inclined towards functional food to meet their needs.
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1. Introduction to Research Team

Professor Dolores O’Riordan

> 25 years experience 
in UCD

Post PhD – 6 years in 
industry

Research focus-Dairy 
foods

Ingredient and 
processing 

Relationship between 
food structure –
bioavailability of 
nutrients, health 

attributes and sensory 
properties



• PhD in Food Science, Technology and Management - Polytechnic University of Valencia

• Product development: new plant-based products and functional ingredients.

• Formulation design: citrus fruits, by-products and different food materials e.g. gums, fibres,

• Optimization of processes

• Physicochemical, functional, and sensory characterisation of food

Dr. Andrea Silva Espinoza

1. Introduction to Research Team



Current Research

Our aim is to help 
improve global 
health through 
innovation in food.



1. Background and Introduction to 
Research Team

Our research
helps industry 
to…

INNOVATE INCREASE 
COMPETITIVENESS

DIFFERENTIATE 
PRODUCTS



RESEARCH EXPERTISE

Bioactive ingredients 
generated through:

Fractionation

Hydrolysis

Fermentation

In silico

In vitro, ex vivo and in vivo 
models

• Anti-inflammatory
• Glycemic control
• Cardiovascular function
• Appetite control
• Immunity and infection
• Barrier function
• Microbiome
• Muscle growth and 

repair

Sensory analysis 
(descriptive, 
consumer, analytical)

Physico-chemical 
properties in foods

In vitro digestion

Food grade 
protective matrices

Digestive health

Metabolic health

Cardiovascular 
health

Maternal and infant 
health

Sports performance

Healthy ageing

Macro and micro 
nutrient content

Peptidomics

Metabolomics

Genomics

Transcriptomics

Bioinformatics

Toxicity

GENERATION
DETAILED 

CHARACTERISATION
PRE-CLINICAL 

TRIALS
TASTE AND 
FUNCTION

FOOD 
INTERVENTION 

TRIALS



OUR HEALTH PLATFORMS

HEALTHY 
AGEING

METABOLIC 
HEALTH

DIGESTIVE 
HEALTH

SPORTS & 
PHYSICAL 

PERFORMANCE

CARDIOVASCULAR 
HEALTH

• Muscle & 
Bone Health

• Appetite 
Modulation

• Gut & 
Immune 
function

• Glycemic 
Management

• Weight 
Management

• Microbiome

• Maternal 
and infant

• IBS/ IBD

• Recovery

• Endurance

• Immune 
Function

• Vascular flow

• Blood Lipids

• Lipid 
metabolism



Our research
helps industry 
to…

SCIENCE TO MARKET
Focusing on research with high 
Technology Readiness Levels (TRLs), 
working with industry partners to 
bring products to market that enhance 
health across all life stages.



Our research
helps industry 
to…

SCIENCE TO MARKET
Our dedicated commercialisation 
platform focuses on research with high 
Technology Readiness Levels (TRLs), 
working with industry partners to 
bring products to market that enhance 
health across all life stages.

KEY 
SUCCESS 
STORIES

Active ageing 
solution 

Infant formula 
ingredient

Blood glucose 
ingredient 



Oat based ingredients to confer 

sustained energy release for 
sports performance.



Beta glucans 

Comparison of oats 
versus seaweed

Separation
Purification
Characterisation

Immune response



Nutritional profile
Shelf-life analysis & stability 
Sensory enhancement



Research programme
Advances in New Oats Product Development-WP4 



2. Research activities proposed WP4

WP 4 Objectives 

To create the know-how and 
understanding required for the 
participating companies to 
create value-added oat 
products for the health and 
well-being market.



Work package 4 overview

Task 4.1 Task 4.2 Deliverables

• Establish the 
processing 
conditions for the 
new oat varieties 
(NOV), to ensure 
physico-chemical 
properties that 
will maximise their 
functionality, 

Analysis of:  
• nutrients 
• stability
• microstructure

• Assess the techno-
functionality of the 
processed NOV e.g. 
solubility, heat 
stability, water 
binding properties, 
rheological 
properties.
• Assess the stability 

of the NOV during 
storage.
• Compare the 

properties of the 
NOV to control oat 
samples.

• Establish formulation 
and processing 
protocols to 
manufacture 
prototype food 
products containing 
NOV.
• Foods will be 

informed by WP3 and 
regulatory landscape 
e.g. shelf-stable 
ready-to-drink 
beverages, snack bars 
and dairy products 
e.g. yoghurts. 

• D4.1 Database detailing 
processing and techno-
functionality characteristics of 
new oat varieties: M34 

• D4.2 Formulation and 
processing protocols for 
prototype food products: M36 

• D4.3 Delivery of the final 
Healthy Oats database (food 
processing and technology 
characteristics):M35 

• D4.4 Skilled personnel trained 
in oat science and technology: 
M 36

Task 4.3



3. Background to research and 
progress to date



v Steam/radiator/cooling air system (90-
120 min.):
o Live steam: increasing moisture up to

16%.
o Steam heated radiators (indirect

heat): T up to ~100ºC.
o Cooling air: drying

ü To inactivate oat enzyme systems: Lipase, 
lipoxygenase, peroxidaseàRancidity

ü To develop nutty, browned, toasted-oat flavour, and 
aroma characteristic (carbonyl and amine 
compounds).







EFFECT OF HEATING/TOASTING ON FLAVOUR

NUTTY, BROWNED, TOASTED-OAT FLAVOUR, AND AROMA CHARACTERISTIC:

GROATS OAT 

FLAKES COOKED 

OAT FLAKES

+ HEAT 
TREATMENTS

Kilning
Flaking
Cooking

DEVELOPMENT OF VOLATILE FLAVOUR COMPOUNDSü Maillard 
reaction

ü Lipid oxidation Furanones 
Thiazoles 
Pyrazines 
Pyridines

(McGorrin, 2019)



EFFECT OF STORAGE/HANDLING ON FLAVOUR

§ Grain damage 
§ Mishandling
§ Bad storage conditions

TRIACYLGLICEROLS
or

PHOSPHOLIPIDS

POLYUNSATURATED FATTY 
ACIDS

Free Fatty Acids
(FFA) 8% max.1

Hydroperoxides

Secondary oxidation
products

HYDROLISIS

OXIDATION

RANCIDITY

5-20 ºC
60-65% RH 2

~ 13% moisture in 
grain

1 Schrickel et al. (1992)..
2 Ganssmann W., Vorwerck K. (1995). 

STORAGE

SUSCEPTIBLE OF DEVELOPMENT OF 
BITTER OFF FLAVOURS AND RANCIDITY 



EFFECT OF PROCESSING ON TEXTURE/FUNCTIONALITY

GENETIC

ENVIRONMENTAL

BIOLOGICAL/CHEMICAL 
CONTAMINANTS

STARCH

AMOUNT, 
DISTRIBUTION 
AND QUALITY

CELL WALL

PROTEINS

LIPIDS

BETA-GLUCAN

Processing and Storage

Factors
Components





Work to date

• Set up standard methods to assess composition and physico-
chemical properties of oat products.

• Used commercial oat samples to date – flakes and bran

Composition/Chemical Physical properties
Macro elements – fat , protein, starch, moisture Size Distribution

Fibre – total-soluble and insoluble Rheology
Beta Glucans Solubility
Fatty Acid profile Water sorption
Flavour molecules Emulsifying properties
Phenolics Texture analysis

Starch pasting



Work to date

PROPERTY METHOD STATUS

Moisture Gravimetric method using Air-Oven Method 
Methods of Analysis  American Association of Cereal Chemists (AACC) 
Method 44-15.02

Set up

Starch
Total Starch content

Amylose/amylopectin ratio

Megazyme Total Starch Assay Kit (AA/AMG)
AOAC Method 996.11. Starch (total) in cereal products.
Megazyme amylose and amylopectin assay kit
(Yun & Matheson, 1990; Wood, 2009)

Set up

Protein
Crude protein 

determination
Improved Kjeldahl’s method. Crude Protein
AACC Method 46-16.01
AOAC Official Method 979.09 Protein in Grains

Set up



Work to date

PROPERTY METHOD STATUS

Lipid
Total Lipid content Previous Acid hydrolysis (HCl) + Soxtec

AACC 30-10.01 Crude Fat in Flour, Bread, and Baked Cereal Products 
Not Containing Fruit
AOAC 2003.06-2006, Crude Fat in Feeds,Cereal Grains,and Forages
Molteberg et al., 1995

Set up

Beta-glucan Rapid enzymatic procedure 
AACC Method 32-23.01 beta-Glucan Content of Barley and Oats
AOAC Official method 995.16 beta-D-glucan in Barley and oats
McCleary mixed linkage b-glucan kit (McCleary and Codd, 1991)

Set up

Total Phenolic compounds Folin-Ciocalteu method 
(Singleton and Rossi, 1965)

Set up



Work to date

PROPERTY METHOD STATUS

Water retention capacity
Flour

Rolled oats

Centrifugal force
AACC Official Method 56-11: Solvent retention capacity by flour
Sieving
AACC Official Method 56-40.01: Water Hydration (Absorption) of 
Rolled Oats

Set up

Set up



4. Next steps

• Complete methodology set up and validate same

• Meet with industry

• Establish key processing parameters for industry – access to pilot plants

• Establish key functionalities

• Liaise with Dr Amalia Scannell re consumer insight



Healthy Oats – Industry Day Workshop

Contact details:
dolores.oriordan@ucd.ie
andrea.silva-espinoza@ucd.ie


