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• Starch
• Protein
• Fibre (polysaccharide)
• Vitamins/ minerals
… and more

1. Composition and protein characterisation

2. Imaging the material at relevant pH values

3. Moving forward with acceptability

Red = protein; Blue = β-glucan

The pH scale (food edition) Key takeaway: 
We have characterised an oat protein rich material 

with exciting tuneable properties

pH 2 pH 4 pH 7 pH 10

of GHG 
emissions are 

caused by 
animal 

agriculture

of all stale crops are 
fed to farm animals. 

£3 billion worth of feed 
and £15 billion worth 
of meat, fish and eggs 

in the UK are imported4

of antibiotics 
in the US are 

given to 
livestock

of Earth’s 
arable land is 

used for animal 
agriculture

1. Mitigate 
climate change

2. Increase 
food security

3. Fight 
antibiotic 

resistance

4. Help restore 
biodiversity

5. Improve 
animal welfare

Diseases from 
meat demand + 
unsustainable 

meat production

9 kcal of food are 
required to 

produce 1 kcal of 
chicken

6. Reduce food 
waste

Why alternative proteins?3 The role of my research

SDS-PAGE: protein 
identification

Circular dichroism 
spectroscopy: 

protein structure

In 2024, global warming 
values exceeded 1.5 °C 

for a full year1

Need to reduce GHG 
emissions by 43% by 

2030 and to net zero by 
20502

This is the climate tipping 
point (irreversible damage 

to Earth’s ecosystem)

… but how do we reach this target?
Look to nature and science! 

Alternative proteins 
(plant-based, fermented or 

cultivated) 

Beyond porridge: unlocking the potential 
of oats5

Research Question: 
How does a naturally present polysaccharide 

(β-glucan) affect oat protein properties 
without energy intensive fractionation?
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Component Concentration (mg/mL)
Protein 4.4 ± 0.1
β-glucan 0.59 ± 0.03

✓Identified major 
protein in oats and 
its components 

✓Structure behaviour 
matched previous 
oat protein data

✓Some loss of 
structure in acidic 
conditions

260

3.5

kDa

(1)

(2)

(3)

✓Used dyes to observe each component

✓Interacting protein and β-glucan 
(especially at pH 10)

✓Floc microstructure changes with pH – 
any influence on mouthfeel?

How can we quantify mouthfeel (texture) in the lab?6

Tribology (friction)Rheology 
(viscosity/ thickness)

QCM-D (adsorption onto surfaces)

Source: Biolin Scientific

3D printed tongue7

Real tongue surface7
As food is 
ingested, 

contact with 
tongue and 

palate is 
crucial

Good for 
initial 

perception 
of thickness

Water (low viscosity)
vs.

Honey (high viscosity)

How food interacts with 
tongue mimicking surfaces 

(+ with saliva)

• Film thickness
• Film properties

• Proteins are essential macronutrients 
and are highly satiating 

• However, plant proteins are often 
described as ‘rough’ and ‘gritty’ in texture

• Need to better understand structure and 
how it affects performance 
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