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Grape pomace contains high levels of stilbenes



Increased stilbene synthesis gene expression in fall/winter





Several grape pomace polyphenols are 
thought to have health benefits

Polyphenol Cancer Diabetes Aging

Resveratrol √ √ √

Polydatin √ √

Delphinidin √ √

Kaempferol √ √

Quercetin √ √ √



Quercetin is a senolytic
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Increase in research on ‘polyphenols’ published in 
PubMed indexed journals





How to ‘extract’ value from waste pomace?



How to ‘extract’ value from waste pomace?

• Extract polyphenols in edible form

• Low solubility in water

• Avoid costly organic solvents

• Minimize investment in infrastructure





Beta-cyclodextrin:
• Very water soluble (up to 1.8% mass/volume) in water
• Hydrophobic core accepts hydrophobic molecules like polyphenols



Beta-cyclodextrin:
• Edible (Generally Recognized as Safe; GRAS)

• Digested by bacteria in large intestine

• Cargo molecules protected during transit in upper GI tract



Ultrasonic cavitation



vs

Sonication method development



Folin & Ciocalteu’s Phenol 
Reagent (FCR) assay

Oxygen Radical Absorbance 
Capacity (ORAC) assay

Probe and bath sonication equally capable of extracting 
(apparent) polyphenols



Grape collection:

1. Cabernet Franc and Vidal grapes collected in:

November, December, January of 2015, 2016, 2017

2. Pressed and pomace stored in -80°C freezer for up to 
three years until processing



Extraction Method:

1. Pomace thawed and food-processed to mince
2. Washed to remove water-soluble molecules
3. Centrifuged to pellet material (supernatant 
discarded)
4. Ultrasound-assisted extraction into a 1.5% aqueous 
solution of beta-cyclodextrin



Extraction Method:

5. Centrifuged and remaining solid material discarded
6. Freeze-dry product
7.  Send to ‘The Metabolomic Innovation Centre (TMIC)’ 
at University of Alberta for analysis



Limited polyphenolics 
profile in white wine 
grape extracts



Reasonable yield of polyphenols 
from red wine grapes



http://phenol-explorer.eu/

http://phenol-explorer.eu/


Time of year changes the 
polyphenol profile of 
Cabernet Franc pomace 
extracts

Averages ± SEM of 3 years











Conclusions:

Ultrasound-assisted extraction of red wine grape pomace 
into an aqueous BCD solution produces an edible product 
with appreciable polyphenol yield

Some polyphenols present at levels comparable to red wine

Key polyphenols of interest (e.g. resveratrol, polydatin, 
quercetin) are present in winter-harvested Cabernet Franc 
grapes through to at least January



Next steps (Funded by recent FedDev grant 
awarded to Brock):
1. Increase efficiency of sonication-assisted extraction using 
high-volume temperature-controlled flow-through probe 
sonication



Next steps (Funded by recent FedDev grant 
awarded to Brock):
2. Perform metabolomics here at CCOVI using new mass spec 
instruments
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