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Effects of Protein and Lipid in Rice Adjunct on Foam Stability and Flavor of Beer

Korkiat Jaion

Abstract

Broken rice from different rice varieties and mixed varieties from local market in Khon Kaen (Chainatl,
KlonglLaungl, LeungPraTew123, KaoDokMalil05, Plai Ngam Prajeen, Supanburi60, mixed KaoJaodang, mixed
KaoDokMali, and mixed types) were used as adjunct for beer production. Moisture, protein, lipid content, and fatty
acid in the broken rice were determined and related with beer properties such as specific gravity, viscosity, color,
soluble protein, foam stability, fatty acids and flavor compounds. The broken rice had significantly different amount
of total protein, total lipid and fatty acids (p<0.05). Supanburi60 had the highest protein content (4.49%), and
LeungPraTew123 and mixed KaoDokMali had the highest lipid contents (0.58%) (p<0.05). The major fatty acids
found in all broken rice sample were long chain fatty acids such as palmitic (C16:0), oleic (C18:1) and linoleic (C18:2)
acid. There were significant differences (p<0.05) in viscosity, color, soluble protein and foam stability of beer samples
produced from these adjuncts but no significant differences (p>0.05) in specific gravity. Most fatty acids found in the
beer samples were short chain fatty acids Total fatty acids in broken rice samples showed significant negative
correlation (p<0.01) with foam stability of the beer samples (r=-0.549), but had significant positive correlation
(p<0.05) with beer color (r=0.436). However, long chain fatty acid, linoceric (C24:0) in the broken rice and short
chain fatty acid, caprylic (C10:0) in the beer influenced foam stability and showed significant negative correlation
(p<0.01) with foam stability (= -0.604 and -0.487, respectively). There were more than 20 flavor compounds in beer
sample determined by GC-MS and significant differences (p<0.05) in quantities were observed. Some of these flavor
compounds affected beer flavor, some affected aroma and some produced off-flavor. Octa-lactone produced an off-
flavor and beer from KlongLaungl had the highest octa-lactone (10.62%). Iso-amylacetate produced an aroma and

beer with mixed types of rice had the highest iso-amylacetate (9.35%).
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