
PCCRC Project Progress Report 

PROJECT: Developing Alternative Product Forms for Pollock Roe 
PIs: Q. Fong, C. Sannito, & B. Smith 
 

Synopsis: 

Pollock roe samples were purchased from Alaska Pacific Seafoods. Roe was collected during the 2017 
Gulf of Alaska “A  season”. In the Fall of 2017, Brennan Smith with the University of Idaho received 
several boxes of pollock roe to conduct preliminary product development investigations. Application of 
roe as a seasoned entre topping, as a dried snack, and into a dressing was investigated. All experiments 
were inherently non-reproducible. Upon further investigation, blocks of lower grading roe used for 
experiments were of varying maturity, and quality. Some blocks of roe had large 1-2 inch green stained 
areas throughout. Preliminary analysis of roe physical properties demonstrated a high level of variability 
between immature, mature, and bile contaminated roe. To ensure project progression, the 
physicochemical properties of mature non-bile contaminated roe was investigated to quickly provide 
information on ideal application. Ultimately, mature non-bile contaminated roe has an exceptionally 
high emulsion capacity and is well suited for application into dressings and sauces.  For this reason, 
Brennan Smith will be working with a chef to develop a dressing or sauce. Mature non-bile 
contaminated roe will be used for these experiments.  

Conclusion: 

Block to block variability of frozen roe influences end-use and application potential. To move the project 
forward, roe skeins will be segregated into more homogenous samples of mature non-bile contaminated 
roe. Development of new products will begin January 2018.  

Enclosed is an abstract of this work as submitted to IFT. 
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Pollock roe is commercially important; as it contributes ~31% of the commercial value of 
pollock products, but occupies only 5% of the fish weight.  In recent years, the market size of the 
processed pollock roe has decreased due to decreasing prices.   Since little is known about the 
functionality of pollock roe, characterization of its functional properties is essential to finding 
potential applications in food formulations. Hence, the objective of this study was to determine 
functional properties of the pollock roe through rheological and physicochemical measurements. 
Pollock roe rheological properties were determined by flow sweep and frequency sweep 
measurements. Zeta potential of the roe was measured at different pHs (2-12) and roe protein 
concentration of 0.05% (w/v). Protein solubility was determined by adjusting pH of the freeze-
dried pollock roe powder between 2-12. Emulsion stability of the roe was determined by 
measuring creaming index at different oil:water ratios ranging from 5:95 to 65:35 (w/w). 
According to rheological results, increasing temperature from 5 to 25 °C decreased viscosity and 
dynamic moduli values, indicating less intermolecular connectivity and network extension at 
higher temperature. Zeta potential values significantly decreased from + 35.6 to -45.4 as pH 
increased from 2 to 12, showing that the fish roe functional properties are pH-dependent. 
Solubility of the roe protein was found to be the highest at pH 2 and 12 and the lowest at pH 5. 
Emulsion stability increased as the volume of the oil phase increased due to increased packing 
density of oil droplets and formation of a weak gel-like network. Pollock roe has the ability to 
form stable emulsions with high levels of lipids.  This coupled with pH solubility data indicates 
low grade pollock roe has tremendous potential for application into shelf-stable emulsion-based 
food systems, like acidified dressings and sauces.   


