
Measuring Starch Damage as a Mill 
Optimization Technique

Shawn Thiele
Milling Operations Manager

IGP Institute
Department of Grain Science and Industry

Kansas State University

Special thanks to Kyle McCormack and Mark Fowler for developing the test protocol, collecting, and running samples!



Testing Objective

The objective of this project was to determine the optimal 
grinding pressure for each reduction passage in the Hal Ross 

flour mill using the amount of starch damage as the indicator.

• Look at different grinding practices and their effect on flour 
starch damage and quantity.

– Determine optimum grinding pressure on reduction rolls



Starch Damage

• Starch damage is described as the physical rupture or breakage 
of starch granules.

• Contributors to starch damage

– Genetics (hard wheat, soft wheat, durum wheat)

– Protein content

– Grinding forces in the mill



Genetic Differences in Starch



Damaged Starch

• Why is this important to Millers?
– Flour Consistency

• consistent starch damage = consistent water absorption for bakers

• Damaged starch is probably the most important quality attribute of flour that 
typically is not listed on a flour contract.

– Water absorption
• Increased starch damage = increased water absorption for bakers

– Rate of fermentation
• Sugars become available easier to the yeast speeding up fermentation

– Possibility to optimize reduction rolls? 





Hal Ross Flour Mill Equipment Allocation

• 1 MT/HR Wheat Swing Mill

• Metric Measurements

– Roll Surface 38.33 mm/100kg/24 hr

– Sifter Surface 0.213 m2/100kg/24 hr

• US Measurements

– Roll Surface 0.9125 in/CWT/ 24 hr

– Sifter Surface 1.37 ft2/ CWT/ 24 hr



Data collection

Data was collected during a full day mill run with the same wheat (HRW)

• First collected a baseline ash curve after the mill warmed up with 
reduction rolls set at an operator determined optimum setting.

• Then decreased the grinding pressure on all reduction rolls and 
collected three ash curves on the soft grind.

• Next increased the grinding pressure on all reduction rolls and 
collected three ash curves on the hard grind.

• Lastly, reset the mill to baseline settings and collected an additional 
ash curve for the operator determined optimum setting.



• Increased gap one (1) hour from 
optimum setting 1 full rotation

• 4M and 5M were only adjusted 30 
minutes

• One hour equals .16mm

– 0.0063 inches

• Allow mill to reach equilibrium

• Collect the sample set

Decreased Pressure (Light Grind)



Increased Pressure (Hard Grind)

• Decreased gap one (1) hour from optimum setting 1 full 
rotation

• 4M and 5M were only adjusted 30 minutes

• One hour equals .16mm

– 0.0063 Inches

• Allow mill to reach equilibrium

• Collect the sample set



Sample Set

• The complete sample set consists of 16 individual flour streams

– 15 individual flour streams

• Collected at patent flour screw

– Straight grade flour sample

• Collected below rebolt sifter



Measuring Starch Damage

• Starch damage can be measured by 
enzymatic digestion.

• Amperometric measurement of iodine 
absorption.

– SDmatic rapid measurement of iodine absorption

SDmatic was discounted by Chopin Technologies for Milling Practices to Improve Flour 
Quality Short Course at IGP Institute and to help with this project research



• AACC Method 76.31

• Approximately 25 Minutes for 
first sample

• 10-12 minutes for each 
additional sample

• Reagents
– Boric Acid Powder

– Potassium Iodide Powder

– Sodium Thiosulfate

– Distilled Water

SDmatic



AACC Starch Damage by Flour Stream
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UCD Starch Damage by Flour Stream
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Flour Produced



Average Ash Curve
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Flour Produced
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Conclusions

• No significant gain in flour production from baseline to hard grind, just 
increased amount of starch damage.

• The possibility to optimize midds rolls using a combination of flour 
release and starch damage does exist.

• Starch damage and ash results were correlated, especially towards the 
tail end of the mill, however, they don’t have a direct effect on one 
another.

• Measuring starch damage on reduction rolls could ensure a more 
consistent grind between shifts and help monitor excess grinding 
pressure.

• Next steps would be to measure energy usage compared to flour 
released and starch damage to determine savings.



Questions


