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Introduction
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• According to USDA, 5360 million bushels of corn were processed 
through dry milling to produce ethanol in 2020, generating 
protein-rich distillers’ dried grains with solubles (DDGS) as the 
major coproduct.

• High phenolic content 
• The highest total phenolic content (up to 1.5%, dry basis) among 

common whole grains
• especially in bran and germ

• High protein content
• About 30% protein (dry basis)
• specific protein hydrolysates produced from corn proteins exerted 

significant antioxidant properties
• Enzymatic hydrolysis can release functional peptides and domains, 

which significantly improved their functionality and antioxidant 
capacity

CGM DDGS



Materials and Methods

3

• Yield, degree of hydrolysis, and peptide content
• Antioxidant activities: Total phenolic content (TPC), DPPH radical 

scavenging activity (DPPH), Fe2+ chelating capacity
• Amino acid composition & phenolic composition
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• Phenolic extracted by 50% acetone had the highest TPC 
(67.54 mg GAE./g), followed by that extracted by 50% 
methanol (63.34 mg GAE./g).

• Phenolic compounds from DDGS showed higher DPPH 
scavenging activity than peptides.

• Peptide antioxidants had better Fe2+ chelating capacity than 
phenolic antioxidants

 Total phenolic content (Fig. A); DPPH scavenging activity (Fig. B); and Fe2+ chelating activity (Fig. C). 
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 Peroxide values of emulsions with phenolic antioxidants (Fig. D), and peptide antioxidants(Fig. E).

• POV of samples on day 15

• Emulsions containing 
phenolic, or peptide 
antioxidants showed slower 
oxidation trend with lower 
POV value during 15 days 
incubation comparing to the 
control

• From left to right: Control, with phenolic extracted by 50% acetone ( 1 and 2.5 mg/mLwith phenolic extracted by 50% ethanol( 1 and 2.5 mg/mL), with peptides from acetone-
extracted DDGS ( 1 and 2.5 mg/mL), with peptides from methanol-extracted DDGS ( 1 and 2.5 mg/mL), with commercial rosemary extracts ( 1 and 2.5 mg/mL), with 1mg/mL BHT.
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 Phenolic and peptide antioxidants produced from corn DDGS showed 
antioxidant potentials based on several chemical assays including TPC, 
DPPH and metal chelating. 

 Our study also provided evidences that the antioxidants from corn 
DDGS can enhance oxidation stability in emulsions by effectively 
retarding the oxidation. 

 Overall, the phenolic and peptide antioxidants showed great potential 
as naturally derived antioxidants.
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