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“Drink your peas!” – Benefits of supplementing cow milk with plant protein 
 

New research in the Journal of Dairy Science® presents opportunities for innovative nutritional 

dairy products. 

 

Philadelphia, December 15, 2021 – Scientists from the Department of Food Science and 

Technology at The Ohio State University (Columbus, Ohio, USA) have developed a novel method of 

supplementing cow milk with vegetable protein using readily available current dairy processing 

equipment. A new report in the January 2022 issue of the Journal of Dairy Science® presents the study, 

which may open opportunities to create new functional, multisourced dairy products that could help 

bolster declining fluid milk sales in the United States. 

 

Approximately 80% of the protein in cow milk takes the form of casein, which naturally binds together to 

form large spherical molecules suspended in the water component of milk. However, protein does not 

readily dissolve in water; one end of the casein protein is attracted to water (hydrophilic) and the other is 

repelled by it (hydrophobic). When the proteins join together, the exterior of the resulting large molecule, 

called the casein micelle, is made up of the water-attracted end of the protein, while the core of the casein 

micelle is the water-repellant side. This structure allows casein micelles to carry most of the vitamins and 

minerals, such as calcium -- which, like proteins, do not dissolve easily in water -- that make milk such a 

nutritious part of the diet. 

 

“Our research team used these unique features of casein micelles to turn them into transporters of 

additional protein from a plant-derived source, in this case, peas,” mentions first author Abigail Krentz, 

MS. The casein micelle has been used similarly before, to add extra vitamins and minerals to milk, as well 

as to enrich the nutritional content of low-fat foods. 
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Lead investigator Rafael Jiménez-Flores, PhD, observes, “Plant-based proteins, such as those in peas, 

can be challenging to use in foods because of their low solubility and undesirable off-flavors. Pea protein, 

in particular, can be a challenge to use in food systems because of its low solubility and undesirable 

bitterness.”  

 

Why peas, then? Jiménez-Flores explains, “Pea protein has become popular due to its balanced amino 

acid composition and branched-chain amino acids that assist in muscle development. Pea protein is a 

nonallergenic, gluten-free, and cost-effective plant protein.” Pea protein also has a high percentage of 

hydrophobic proteins (65% to 80%), which the researchers determined made it a good model to represent 

plant-based proteins. 

 

 
Caption: Scientists from The Ohio State University (Columbus, Ohio, USA) developed a new method of incorporating 

plant-based protein into cow milk, using current standard dairy processing equipment (Credit: iStock.com/LSOphoto). 

 

In order to turn casein micelles into transporters of extra nutrients, the micelle has to be broken open, the 

nutrients incorporated, and the micelle structure reassembled. Past research has accomplished this using 

ultra-high pressure and other specialized techniques, but this study achieved its results using readily 

available dairy processing equipment that could be easily reproduced in any dairy facility. 

 

As the dairy industry struggles to maintain consumer attention in the midst of declining fluid milk sales, 

the demand for plant-based protein is growing due to consumers’ desires for healthy high-protein 

products that are also environmentally conscious. This research combines these goals and offers 

potential for innovations with other plant-based proteins or nutraceuticals with low solubility, allowing the 

dairy industry to provide highly nutritious new products that also meet evolving consumer preferences. 



 

--- 

 

Notes for editors 

The article is “Use of casein micelles to improve the solubility of hydrophobic pea proteins in aqueous 

solutions via low-temperature homogenization,” by Abigail Krentz, Israel García-Cano, Joana Ortega-

Anaya, and Rafael Jiménez-Flores (https://doi.org/10.3168/jds.2021-20902). It appears online ahead of 

the Journal of Dairy Science, volume 105, issue 1 (January 2022), published by Fass Inc. and Elsevier. 

 

The article is openly available at https://www.journalofdairyscience.org/article/S0022-0302(21)00963-

2/fulltext. 

 

Full text of the article is also available to credentialed journalists upon request. Contact Eileen Leahy at 

+1 732 238 3628 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to interview the authors 

should contact the corresponding author, Rafael Jiménez-Flores, The Ohio State University, Columbus, 

Ohio, USA, at jimenez-flores.1@osu.edu. 

 

About the Journal of Dairy Science 

The Journal of Dairy Science® (JDS), an official journal of the American Dairy Science Association®, is 

co-published by Elsevier and Fass Inc. for the American Dairy Science Association. It is the leading 

general dairy research journal in the world. JDS readers represent education, industry, and government 

agencies in more than 70 countries, with interests in biochemistry, breeding, economics, engineering, 

environment, food science, genetics, microbiology, nutrition, pathology, physiology, processing, public 

health, quality assurance, and sanitation. JDS has a 2020 Journal Impact Factor of 4.034 and five-year 

Journal Impact Factor of 4.354 according to Journal Citation Reports (Source: Clarivate 2021). 
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About the American Dairy Science Association (ADSA) 

The American Dairy Science Association (ADSA) is an international organization of educators, scientists, 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 

members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 

 

About Fass Inc. 

Since 1998, Fass has provided shared management services to not-for-profit scientific organizations. 

With combined membership rosters of more than 10,000 professionals in animal agriculture and other 

sciences, Fass offers clients services in accounting, membership management, convention and meeting 

planning, information technology, and scientific publication support. The Fass publications department 

provides journal management, peer-review support, copyediting, and composition for this journal; the staff 

includes five BELS-certified (www.bels.org) technical editors and experienced composition staff. 

www.fass.org 
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About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 

performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our 

iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion 

& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and 

diversity in science, research and healthcare in developing countries and around the world.  

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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