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1.) PROJECT ACTIVITIES COMPLETED DURING THE REPORTING PERIOD. (Describe project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 

Progress was achieved in several fronts. 

A national survey of ethanol plants was developed to determine the current level of interest in 

value addition from corn fractions from the ethanol plants.  This survey has been distributed 

electronically through collaboration with Dr. Kurt Rosentrater, Distillers Grains Technology 

Council. Findings from this survey will be presented at the next meeting of the DGTC in Omaha, 

Nebraska. 

 

https://app.smartsheet.com/b/form/6e60b41ba82a4f289d8e81f90e7b2607 

 

The survey contains over 30 question and will be helpful in developing information that can be 

actionable in relation to research needs and resource development.  
 

 

 

2.) IDENTIFY ANY SIGNIFICANT FINDINGS AND RESULTS OF THE PROJECT TO DATE.  

 

Graduate Research Assistant Brady Bury made significant progress in the use of specialized extraction 

and refluxing apparatus for selective solvent washing of DDG to recover phenolic substances.  Total 

Phenolic Content and Carotenoid Content are used as quality control parameters to determine optimal 

wash steps and sequences.  Phenolic compounds are measured under one umbrella term, TPC%.  

Carotenes content was measured using an official spectroscopic method describe by AACCI.  Oil based 

compounds were fractionated to determine the fate of valuable compounds in oil and non-oil eluates 

siphoned from the apparatus. 

 

Defatted and un-defatted DDG from the same ethanol plant were evaluated to enable interpretations based 

on a single standard starting material. 

     

 

https://app.smartsheet.com/b/form/6e60b41ba82a4f289d8e81f90e7b2607


Tables 1 and 2 provide relative proportions of Total phenolic Compounds in raw and processed 

DDG.  Absolute Ethanol and Hexanes bring about slightly different recoveries of TPC.  Raw 

DDGS samples, in general, yielded higher TPC levels. Hexane proved to be more effective in 

recovering TPC constituents.  Ethanol was effective solvent in extended duration extractions in 

relation to TPC measured in the residue.  

 

Carotenes recovery from unwashed and ethanol washed DDG and DDGS showed significant 

reduction in Carotenes in the residues a result as result of ethanol extractions (Table 3).  

 

The effects of defatted starting materials on starting and ending TPC and Carotenes content are 

currently being studied. 

 

The oil fraction in DDG may serve as a carrier and concentrator of TPC and Carotenes.  The 

influence of DDGS subjected to supercritical CO2 extraction are being studied as well.  

 

   

Table 1. TPC of unwashed freeze-dried DDG and DDGS (mg/100g). 

 

Sample TPC 

Raw DDG  412.23 

  

Raw DDGS  487.21 

 

Table 2. TPC of washed freeze-dried FDDG and FDDGS (mg/100g). 

 

Sample TPC 

Ethanol washed FDDG  306.79 

  

Ethanol washed FDDGS  221.38 

  

Hexane washed FDDG  359.43 

  

Hexane washed FDDGS  342.20 
 

Table 3. Carotenes content ethanol-washed freeze-dried FDDG and FDDGS (mg/lbs). 

 

Sample Carotenoid Content 

Unwashed DDG 13.25 

Unwashed DDGS 14.81 

Sequentially Ethanol Washed FDDG 8.73 

Sequentially Ethanol Washed FDDGS 7.98 



 
 

 

3.) CHALLENGES ENCOUNTERED. (Describe any challenges that you encountered related to project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 

No challenges have been encountered relative to goals, objectives and deliverables. 

 

4.) FINANCIAL INFORMATION (Describe any budget challenges and provide specific reasons for 

deviations from the projected project spending.) 

 

No budget challenges are anticipated. 

 

 

5.) EDUCATION AND OUTREACH ACTIVITES. (Describe any conferences, workshops, field days, 

etc attended, number of contacts at each event, and/or publications developed to disseminate project 

results.) 

 

A research article on extruded corn DDG and chickpea was published in the Journal of Food Science and 

Nutrition.  

 
1. Krishnan, P., Singha, P., Singh, S. K., Muthukumarappan, K. (August 22, 2018). 

Physicochemical and nutritional properties of extrudates from food grade distiller’s dried 

grains, garbanzo flour and corn grits. Food Science and Nutrition, Vol 6. Issue 7: 1917-

1926. First published August 22, 2018.  https://doi.org/10.1002/fsn3.769 

 

2. X. Li, C. Wang, and P. Krishnan. 2019. Effects of corn distillers dried grains on dough 

properties and quality of Chinese steamed bread. 2019. Journal of Food Science and 

Nutrition. Approved pending minor corrections. 
 

Graduate students Kara Konst and Tanvee Deshpande successfully completed their MS projects relating 

to Corn DDG. 

 

New graduate students Lily Schimke and Anjana Adhikari will explore the use of DDG in meat-based 

products.   

 

An automated Total Dietary Fiber Analyzer, acquired through national and federal funding, is being used 

to characterize food grade DDH for fiber fractions useful in food and health promotion.  

 

Research posters on Corn and DDG are being presented in the Grains and Cereals Conference in Denver 

November 2-5, 2019. 

  

https://doi.org/10.1002/fsn3.769


  
 

Fig. 1.  Poster on food quality characteristics of FDDG.  



 
 

Figure 2.  Graduate Research Assistant Brady Bury operating apparatus for extraction and 

recovery of pigments from corn products. 

 

 

 

 

 


