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Sources of Funding 
ÅMathematics of Information Technology and Complex Systems 

(MITACS) Internship Program 

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

- MITACS = $15 000 

- Dow AgroSciences = $15 000 

ÅThe Ontario Wheat Producers’ Marketing Board 

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

- $73 000 

ÅBrabender GmbH and Co. 

- Sponsored 2 month internship and loaned equipment 

http://www.brabender.com/5.0.html


Research Objective 

ÅDevelop 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 (2nd and 3rd generation) 

 



Goals 
ÅDetermine optimal test parameters for GPT  

ïsample size, protein/water ratio, temperature, spindle RPM 
 

ÅUnderstand how different flour samples affect GPT 
measurements 

ïhard, soft, durum wheat, whole grain 
 

ÅUnderstand how different solvents affect gluten 
aggregation 

ïSalt solutions, dilute alcohol, dilute acid 
 

ÅUnderstand how varying gliadin and glutenin ratios 
effect gluten aggregation 

 



Relevance to Industry 
ÅNo simple and fast methods to evaluate protein quality for 

end use applications using small sample sizes (<10 grams) 

ÅGPT allows for simple and quick sample preparation, results in 
under 10 minutes 

ÅWill directly benefit wheat breeders as a screening tool to 
classify protein quality early in a breeding program (2nd or 3rd 
generation of crossing) 

ÅGrain millers will be able to monitor the protein quality in the 
flour they are producing 

ÅBaking industry will be able to monitor the quality of flour 
they are being supplied thereby ensuring consistency of their 
end product 
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GPT Curve 
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Gluten Fractions 



Wheat Proteins and Their Solubility 



Method of Isolation 



10% SDS Page/Reduced 

D
e

-f
at

 F
lo

u
r 

1
0

u
l 

D
e

-f
at

 G
lu

te
n

 1
0

u
l 

G
lu

te
n

in
 1

0
u

l 

200kd 

116kd 

68kd 

43kd 

29kd 

20kd 

14kd 
6.5kd 



Added Albumin/Globulin 
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Added Gliadin 
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Added Glutenin 

0

5

10

15

20

25

30

35

40

0 2 4 6 8 10

Dekan+Glu

Dekan

T
o
rq

u
e
(B

u
) 

Time (min) 



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 
ÅDefatted flour shows similar pattern as Un defatted ( by SDS-

Page) 

Å50% Propanol is more effective than 60% Ethanol in Extraction 
(by HPLC) 

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

ÅAlbumin and Globulin doesn’t show considrable effect ( by 
GPT) 

ÅGlutenin doesn’t demonstrate effect on torque (by GPT) 

ÅGliadin can be counted for the most effective compound to 
change torque value (by GPT)   

 



Effect Gliadin/Glutenin Ratio on PMT and Torque 

= significant  

   difference 

3 g Sample, 4g Water,  

3000 rpm, 30°C  

= Control 

PMT = 88 

Torque  = 58 

(20% glia, 80% glu) 



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 



Thank You! 



 

Gluten Wash2.ivr



Gluten Background 

ÅGluten: Consist mainly of endosperm storage proteins of 
wheat 

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

ÅAlbumin and globulin :Are soluble in water or salt solution 

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

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

 


