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KEY FINDING:

Spent hops and spent brewer’s yeast contain valuable compounds that require further 
product market investigation and optimization of extraction for commercialization

Abstract
Alpha and beta acids and compounds found in hops (Humulus lupus) for beer 
production still exist in beer brewing byproducts (spent hops and spent brewer’s 
yeast) and can be extracted using new and existing methods. These acids and 
compounds can be used in brewing as well as nutraceutical and cosmetic 
production of higher value products than beer. But, market desire and end 
customers of these products, as well as extraction process financial feasibility have 
yet to be determined.

Motivation
• Hops add bitter complexity, aromas, flavor, foam stability, and shelf life to beer. 
• A negligible amount of the hops original weight actually ends up in beer, 

• Maximum extraction efficiency of alpha and beta acids of only 30%
• Some of these acids lost to adsorption onto yeast cells during fermentation.

• Large amount of compound rich byproduct created, normally wasted after use.
• Hops require significant water and energy resources to grow and process with 

high financial and environmental costs. 
• Ensuring the complete usage of these valuable compounds is desirable.

Valuable Compounds
• Iso-alpha-acids (IAA) provide bitter flavors for beer and are extracted from hops 

as alpha acids which are then isomerized during boiling. 
• High value acids (HVA) found in hops such as xanthohumol have shown anti-

inflammation, and potentially anti-carcinogenic activity, making them have 
potential value in cosmetic and nutraceutical industries. 

• Several known methods to extract IAAs and HVAs from brewing byproducts –
including solvent extraction, supercritical CO2 extraction, ultrasound assisted 
extraction, and microwave assisted extraction, amongst others.

Obstacles
• Extraction methods normally require 

significant power usage for filtration and 
drying processes, additional solvents, 
upfront capital and operational costs. 

• Recovered IAA application in beer brewing 
requires customer sensory acceptance of 
new products and having production 
costs competitive with hops.

• HVA application in nutraceutical and 
cosmetic industries are only emerging 
markets and are very dependent on the 
efficacy of these compounds 
(bioavailability, etc.) in products as well 
as the end user’s desire for them

Needed Future Work
• Techno-economic analysis of extraction 

and isolation processes to determine 
feasibility and cost comparison

• Market research and consumer studies to 
gauge true desire and acceptance of 
products made with reclaimed IAAs and 
HVAs from beer byproducts
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