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Understanding Gluten Functionality
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Sources of Funding

A Mathematics of Information Technology and Complex System
(MITACS) Internship Program

- Developing an analytical tool to classify wheat gluten
protein quality for breeding programs

- MITACS = $15 000
- DowAgroSciences $15 000
AThe Ontario Wheat Producers

- Discriminating gluten protein quality during early stages of
wheat breeding: Developing a torgdmased technique

- $73 000
A BrabendeiGmbH and Co.
- Sponsored 2 month internship and loaned equipment
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http://www.brabender.com/5.0.html

Research Objective

A Develop a technique to classify wheat gluten
protein quality using small sample sizes

- Torque based method using Gluten Peak Tester
(GPT)

- Flour samples of <10 grams

- Will allow for protein discrimination at earlier
stages of breeding (2and 39 generation)




Goals

A Determine optimal test parameters for GPT
I sample size, protein/water ratio, temperature, spindle RPM

A Understand how different flour samples affect GPT
measurements

I hard, soft, durum wheat, whole grain

A Understand how different solvents affect gluten
aggregation
I Salt solutions, dilute alcohol, dilute acid

A Understand how varying gliadin and glutenin ratios
effect gluten aggregation




Relevance to Industry

A No simple and fast methods to evaluate protein quality for
end use applications using small sample sizes (<10 grams)

A GPT allows for simple and quick sample preparation, results i
under 10 minutes

A Will directly benefit wheat breeders as a screening tool to
classify protein quality early in a breeding progrart (# 3¢
generation of crossing)

A Grain millerswill be able to monitor the protein quality in the
flour they are producing

A Baking industry wilbe able to monitor the quality of flour
they are being supplied thereby ensuring consistency of their
end product




Gluten Peak Tester
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GPT Curve
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Gluten fFractions
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Wheat Proteins and Their Solubility
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Method of Isolation

[ Standardized milling procedure ]

( Bussard 2009 (11.4% RP)

“corear IR

Bussard 2009 (6.06% DFM; 12.6% RP) |

Standardized flour defatting
Pentane/Ethanol (95/5 v/v)

Defatted Flour

I. Extraction solutn:
buffered salt solution
(0,4 M NaCl, pH 7,6) (Utx)
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SDS-PAGE
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Ill. Extraction solution: DTE s
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Added Albumin/Globulin
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Added Glutenin
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Added Glutenin and Albumin/Globulin
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Added Gliadin and Albumin/Globulin
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Added Gliadin, Glutenin and Albumin/Globulin
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Conclusion

A Defatted flour shows similar pattern as Un defatted ( by-SDS
Page)

A 50% Propanol is more effective than 60% Ethanol in Extractic
(by HPLC)

A German wheat contain higher amount of Gliadin to Glutenin
Ration(by HPLC)

AAl bumin and Globulin doesn’
GPT)

AGlutenin doesn’'t demonstrat

A Gliadin can be counted for the most effective compound to
change torgque value (by GPT)




Effect Gliadin/Glutenin Ratio on PMT and Torque
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33% Gliadin / 67% Glutenin
Eastern Hard (9%)/Eastern Soft (7%)
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32% Gliadin/68% Glutenin

Western Hard (12%)/Eastern Soft (7%)
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Amino Acids and Functional Group
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Gluten Background

A Gluten: Consist mainly of endosperm storage proteins of
wheat

A Classification is proposed by Osborn based on proteins
solubility and there is no general agreement on definition or
nomenclature of gluten proteins

A Albumin and globulin :Are soluble in water or salt solution

A Prolamins: Are soluble in neutral aqueous alcohol solution
under mild condition; e.g., gliadin

A Glutelins: Are mainly insoluble in alcohol but maybe soluble ir
solution containing acids, alkali, denaturants, reducing agent;
e.g., glutenin




