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Background knowledge
Oat proteins – general knowledge
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Unique among cereal proteins

Concentration in grains: 

15% to 20% (Mirmoghtadaie et al, 2008)

Good balance of amino acids

Rarely applied in beverage food 

http://www.easyvigour.net.nz/diettoxin/poats.jpeg
http://www.oatmillers.com/images/oatflourbig.jpg
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Background knowledge
Oat globulins – Physicochemical properties

Solubility profile of oat globulin 
(Loponen et al., 2007)

Differential scanning calorimetric (DSC) 
thermograms of albumins and globulins 
from oats (Ma and Harwalkar, 1984)

Native oat globulin:

Predominant in oat

Poor water solubility

Compact structure

Hard to heat denaturize
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Background knowledge
Existing commercial products:

Yes, you can:
“Shake before drinking”

No, you may not:
• Package it in transparent bottles
• Further process it

4
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Background knowledge
A Novel Enzyme: Protein-glutaminase
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Protein Solubility a Structure Emulsifying property References
Maize α-zein Increased More flexible Improved Yong et al, 2004

Wheat gluten Increased More flexible Improved Yong et al, 2006

Skim milk protein Increased - b Improved Miwa et al, 2010

Protein-glutaminase deamidation of food proteins

a, solubility at neutral pH;       b, not reported



www.helsinki.fi/yliopisto 15.7.2012 6

Aims of this study
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(1) Improve the functionality of oat proteins; 

(2) Test the performance of protein-glutaminase on oat proteins;

(3) Study the relationship between the structural, physicochemical

and functional properties of the modified oat proteins.

(1) Improve the functionality of oat proteins; 

(2) Test the performance of protein-glutaminase on oat proteins;

(3) Study the relationship between the structural, physicochemical

and functional properties of the modified oat proteins.
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Research methods
Deamidation degree and enzyme kinetics test

• Deamidation on oat protein

Protein - glutaminase

Oat protein
(             )

+

PG deamidation
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• Homogenization

by microfluidizer at 600bar for 10 min

Microfluidizer

Rapid adsorption
Stabilization

Research methods
Preparation of emulsion

Microfluidizer
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Protein secondary structure:

Compact       “unzipped”
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Conformational 
flexibility 

Results
Protein structure – FT-IR analysis results
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Water solubility of native and 
deamidated oat proteins:

S

I

S

I

Results
Protein solubility test results
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Results
Emulsion stability

Native      DD = 15%      DD = 42%       DD = 59%

Mechanisms of emulsion stability / instabilities:
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Results
Microphotograph – Effects of deamidation degree (DD)

Native

DD = 42%

DD = 15%

DD = 59%
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Particle size distribution of the 
emulsions stabilized by native 
and deamidated oat proteins:

Results
Emulsion quality – emulsion droplet size distribution
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Improvement of 
emulsifying ability
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Discussion 

Protein-glutaminase deamidation on oat proteins 
caused its:
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Conclusion:
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• Protein-glutaminase:

• Worked efficiently with the oat proteins

• Did not hydrolyze the oat proteins

• - Deamidation improved the structural flexibility of the oat proteins

• - Deamidation improved the solubility of the oat proteins at neutral conditions

• - Deamidation improved the emulsifying ability of the oat proteins

• Is potential for applications and further investigations
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