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S UM M A RY  
There is a large bank of information and literature available on the effects of different feeding 
systems including use of concentrates, varying grass swards and levels of supplementation on the 
nutritional profile and quality of milk and dairy products. This project has carried out a 
comprehensive review of existing literature of the potential advantages and disadvantages of 
pasture-based feeding systems in subsequent milk and dairy products, relative to their nutritional 
profile and product quality, to establish a scientific basis whereby the dairy industry could better 
market the uniqueness of Irish milk 

Milk is a highly nutritious food that contains an array of macro and micro components, 
scientifically proven to be beneficial to human health. While the composition of milk is influenced 
by a variety of factors, such as genetics, health, lactation stage etc., the animal’s diet remains a 
key mechanism by which its nutrition and processing characteristics can be altered. This desk 
study has outlined the benefits of pasture feeding, which is predominant in Ireland, which has 
been clearly demonstrated to have a positive impact on the nutrient profile of milk, increasing the 
content of some beneficial nutrients such as Omega-3 polyunsaturated fatty acids, vaccenic acid, 
and conjugated linoleic acid (CLA), while reducing the levels of Omega-6 fatty acids and palmitic 
acid. 
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Research Programme 

Food Institutional Research Measure 

TRL Scale 

TRL 5: Technology validated in relevant environment 

NRPE Priority area 

Food for Health 

Total DAFM Award 

€61,510.00 

Total Project Expenditure 

€59,172.75 

Rationale for undertaking the Research 

Ireland’s temperate climate, combined with plentiful rainfall, provides ideal conditions for a low-input, pasture based; sustainable and carbon-efficient farming 

system. This somewhat unique seasonal pasture system has become an important marketing strategy used by Irish manufacturers and state agencies such as 

Bord Bia, to promote dairy products on the international market. Such marketing has been successful as it stimulates consumer perception that milk from 

cows fed on pasture comes from a more natural environment, with improved nutritional properties compared to that of cows fed on a TMR system. As 

consumers become more aware of the benefits of a healthy and balanced diet, and the increased demand for the use of “Pasture based” labelling of products 

and regulation around this, a comprehensive review of the existing literature was necessary to provide a foundation for such claims and perceptions 

surrounding pasture derived products nutritional superiority. These resultant alterations to the nutritional profile of “Grass-Fed” milk resonate with consumers 

that desire healthy, “natural”, and sustainable dairy products. The review published by this project provides a comprehensive comparison of the impact that 

pasture and non-pasture feeding systems have on bovine milk composition from a nutritional and functional (processability) perspective, highlighting factors 

that will be of interest to dairy farmers, processors, and consumers 

Methodology 

A comprehensive review of the effects of cows feeding systems on the nutritional and chemical composition and sensory quality of dairy products has been 

completed during this desk study. The effect of different cow feeding systems on milk composition has been fully reviewed based on the available literature. A 

focus on the prevalence of TMR feeding systems at the global level has been fully investigated relative to milk yield, and its impact on nutritional properties. In 

tandem similar focus has been applied to pasture derived milks relative to their improved nutritional quality over milk produced via TMR systems.   

In particular the benefits of conjugated linoleic acid (CLA), vacenic acid and omega 3 fatty acids, and reduced content of Omega 6 fatty acids and palmitic acid 

have been extensively discussed relative to the fat fraction. While the impact of the protein content/quality of the milk which is highly dependent on energy 

supply by the feed, however the composition of which is more affected by animal breed and genetics so has featured to a lesser extent relative to the 

literature reviewed.   

Additionally, the impact of cow feeding system on:  

1) micronutrients and lactose content  

2) sensory characteristics and volatile organic compounds and  

3) potential methods for the verification of pasture or “Grass-Fed” dairy products, have been extensively reviewed. 

Project Results 

Several factors dictate the feeding system used on dairy farms for milk production in different regions of the world, including weather, land availability, and the 

dairy cows’ energy requirements. In Ireland, a pasture-based feeding system prevails due to fertile soils, a temperate climate and abundant rainfall that favour 

the growth of grass. This pasture feeding supports the competitive stance of Ireland as well as other countries/dairy farmers adopting a pasture-based feeding 

system among dairy producers. The overall composition and quality of the diet offered through pasture or TMR feeding systems varies considerably and these 

differences have a significant effect on the composition and quality of milk. Milk derived from cows fed pasture-based diets, is reported to have a higher fat 

and protein content with improved nutritional status (higher PUFA concentrations and better n-6:n-3 ratio) compared to milk that is derived from a TMR 

feeding system. Although TMR diets might provide improved ruminal conditions to enhance milk fat and protein yields, TMR can also produce milks with 

higher concentrations of SFA. Furthermore, pasture feeding has been demonstrated to increase milk concentrations of a variety of beneficial nutrients 

including vaccenic acid, CLA, ß-carotene, and α-linolenic acid. Such changes affect the nutritional composition and the sensory characteristics of dairy products 

produced from milk. In conclusion cow feeding systems has also been demonstrated to impact the functional characteristics, colour and textural properties of 

milk. The impact of feeding system on the composition of bovine milk and processability has been an active area of research, with that a variety of potential 

biomarkers of pasture feeding have been identified. 

 



 

Summary of Project Findings 

The project has established a comprehensive review of the literature available in the domain to provide a scientific basis for the Irish dairy industry to underpin 

the advantages of pasture-based milk production, focused on its impact on the physicochemical and organoleptic properties of the subsequent dairy products.   

This project has reviewed the current state of the art (SOA) regarding pasture-based dairy and forms the seminal document in terms of the published review 

which can be used by the Irish dairy industry to promote the benefits and uniqueness of milk and dairy production in Ireland based on our grass-based system  

The published critical review can be used to complement existing marketing strategies. 

Summary of Staff Outputs 

Research Output Male Female Total Number 

Post Doctorates 1 0 1 

 

Summary of Academic Outputs 

Research Outputs Total Number Details 

Publications in Peer Reviewed 

Scientific Journals 

1 This project culminated with the publishing of a review in open access journal MDPI Foods 

titled "The “Grass-Fed” Milk Story: Understanding the Impact of Pasture Feeding on the 

Composition and Quality of Bovine Milk". To date the review has been well received with 

>1700 views and downloads online. 

 

Intellectual Property 

No IP has been generated 

Potential Impact related to Policy, Practice and Other Impacts 

Impact Details 

Industry The project and the results arising thereof provide a compilation of the scientific literature that supports the benefits of 

grass-fed milk systems. 

The Irish dairy industry will benefit from the published review which can be used complimentary to current grass-fed 

marketing strategies being employed by Glanbia (truly grass fed) and other dairy processors. The project will help in 

providing a sound scientific basis to underpin marketing claims surrounding grass fed milk products. 

 
 

Dissemination Activities 

Activity Details 

Other The primary dissemination activity/output from this project was the publication of a comprehensive review of the 

scientific data supporting the nutritional advantages of grass-fed milk compared to that produced from indoor system  

Additionally, Tom F O'Callaghan was an invited speaker at the American Dairy Science Association Annual Conference 

(26th of June 2019) presenting a talk entitled "Impact of cow feeding system on the composition and quality of milk 

and dairy products" 

 

Knowledge Transfer Activities 

 

Identify knowledge outputs 

generated during this 

project. 

This project has compiled the current state of the art in the scientific domain to provide a solid science-based 

platform to underpin the grass-fed milk position that has been adopted by the Irish industry as a strategic 

marketing tool 
Identify any knowledge 

transfer activities executed 

within the project. 

In addition to the published critical review, Dr Tom O'Callaghan has contributed to Glanbia's Truly Grassfed marketing 

campaign by participating in the video "MEET THE EXPERT: THE BENEFITS OF PASTURE BASED DAIRY". 

Additionally, the review paper has been made available to all Irish dairy industry partners. A Teagasc Technology 

Update is also in preparation. 

List any impacts resulting 

from the knowledge 

transferred during the 

project. 

Currently impacts from the findings of this research may not be evident at this stage, however, the success of 

the grass-fed brand for Ireland is underpinned by this project and other activities running in parallel in Teagasc 

 

 



 
 

Leveraging Metrics 

 

Type of Funding Resource Funding € Summary 

None €0.00 N/A 

 

Future Strategies 

A second publication focused on the A2 milk story has been drafted by the contract researcher employed on the project. This second critical review regarding 

Irish milk is under review. 

Project Publications 
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