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Learning objectives

Describe the shift from a nutrient-based approach to food-based dietary 
guidance. 

Explore how the structure and combination of nutrients in milk and dairy 
foods, known as the dairy matrix, makes them effective at delivering 
nutrients. 

Recognize the impact of dairy foods on health outcomes across the life 
span and on chronic disease risk. 

Identify ways the food matrix concept can enhance public health by 
supporting more holistic, culturally relevant, food-based nutrition 
interventions. 



Most Americans Do 
Not Meet Dietary 
Recommendations

Adherence of the U.S. 
Population to the Dietary 
Guidelines Across Life 
Stages, as Measured by 
Average Total Healthy 
Eating Index-2015 Scores



Source: Bringham Heart and Science



Source: FAO’s State of Food Security and Nutrition in the World 2020 

Shifting Dietary Patterns



Shifting from Isolated Nutrients to 
the Food Matrix
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Food Matrix
food ma·trix

https://agclass.nal.usda.gov/mtwdk.exe?k=glossary&l=60&w=6026&s=5&t=2 

Carbohydrates

noun

The nutrient and non-nutrient 
components of foods and their 

molecular relationships, i.e. 
chemical bonds, to each other.

-USDA
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Nutrient Contribution of Dairy Foods

13 essential nutrients
Calcium
Iodine

Riboflavin
Vitamin B12

Pantothenic Acid

Protein
Potassium
Vitamin D

Phosphorous
Vitamin A

Niacin
Selenium

Zinc 

8 essential nutrients
Calcium
Protein
Niacin

Riboflavin
Phosphorus
Vitamin B12

Selenium
Iodine

9 essential nutrients
Calcium
Protein

Phosphorus
Vitamin B12
Riboflavin

Pantothenic acid
Zinc

Selenium
Iodine



Nutrition Data sourced and calculated from FoodData Central: 1077

Liquid MatrixDairy Foods’ Matrix 
is Unique: Whole is 
Greater than the 
Sum of its Parts

Milk is a good or excellent source of 13 
essential nutrients. 

+

+

+

+

FDA’s Daily Value (DV) for potassium of 4700 mg is based on a 2005 DRI 

recommendation. In 2019, NASEM updated the DRI to 3400 mg. Based on 

the 2019 DRI, a serving of milk provides 10% of the DRI. FDA rule-making is 
needed to update this value for the purpose of food labeling.

• Protein
• Fat
• Carbohydrates
• Bioactives
• Vitamins 
• Minerals



Gel Matrix

Solid Matrix

Milk Matrix Transformation: 
Fermentation           Yogurt and Cheese

Greek Yogurt - Food Data Central: 171304
Cheddar Cheese - Food Data Central: 170899

Short chain 
fatty acids

Bioactive 
Peptides

Source: National Dairy Council



“Bioactives are 
constituents in foods, 
other than those to meet 
basic nutritional needs, 
that are responsible for a 
change in human health.”

-Office of Disease Prevention & Health Promotion, National 
Institutes of Health

Milk Bioactives

NIH, Office of Dietary Supplements. Federal Register Vol. 69 No. 179 FR Dec 04–20892, Sept. 16, 2004 

Bioactive 
Peptides

Bioactive 
Fatty 
Acids

Bioactive 
Carbohydrates



Potential Bioactive Lipids
Emerging Research

Lipid Classes Within the Milk Fat 
Globular Membrane (MFGM)

• Short, medium and long 
chain fatty acids

• Naturally occurring trans fatty 
acids

• Branched chain fatty acids
• Polar Lipids

• Phospholipids
• Sphingolipids 

Active Research Areas
• Supportive of weight 

management
• Mechanistic role in reducing risk 

for type 2 diabetes

• Anti-inflammatory properties

• Mechanistic role in health-
promoting metabolic and blood 
lipid effects 

• MFGM lipids and potential anti-
pathogenic activity in the gut

Image: Mead Johnson Nutrition

Milk Fat Globular Membrane

MILK FAT GLOBULE MEMBRANE

Glycosylated 
Proteins 

Sphingomyelin

Glycophospholipids 
(PE, PC, PI, PS)

Butryophilin 

Glycolipids
(cerebrosides, gangliosides) 

National Dairy Council. SCIENCE BRIEF: The Complexity of Milk. 2019. 



Functional Health Benefits of Dairy

• Immunity

• Cognition

• Disease prevention

• Sleep

• Inflammation



Cognition

• Dairy provides nutrients like 
protein, B12, iodine and 
choline, essential for brain 
development in early 
childhood and beyond.

• Drinking 3 servings of cow's 
milk a day, may improve 
brain health in older adults.

Choi IY, et al.  P, et al. Front Nutr. 2022.
Schwarzenberg SJ, et al.  Pediatrics. 2018.

https://pubmed.ncbi.nlm.nih.gov/36046132/
https://pubmed.ncbi.nlm.nih.gov/36046132/
https://pubmed.ncbi.nlm.nih.gov/36046132/
https://pubmed.ncbi.nlm.nih.gov/36046132/
https://pubmed.ncbi.nlm.nih.gov/36046132/
https://pubmed.ncbi.nlm.nih.gov/29358479/
https://pubmed.ncbi.nlm.nih.gov/29358479/


Sleep

• Dairy foods provide nutrients 
that promote sleep.

• Fermented dairy foods, like 
yogurt and kefir are linked with 
better sleep, potentially by 
contributing to improvements 
in the gut microbiome.

Komada Y, et al. Int J Environ Res Public Health. 2020.
Yu L, et al. Microbiol Res. 2020.

https://pubmed.ncbi.nlm.nih.gov/33339284/
https://pubmed.ncbi.nlm.nih.gov/33339284/
https://www.sciencedirect.com/science/article/pii/S0944501319312212
https://www.sciencedirect.com/science/article/pii/S0944501319312212
https://www.sciencedirect.com/science/article/pii/S0944501319312212


Immunity

• Six of milk’s thirteen 
essential nutrients, 
protein, vitamin A, vitamin 
D, zinc, selenium and 
vitamin B12 work together 
to contribute to healthy 
immune function.

Calder PC.  Nutrients. 2020.

https://pubmed.ncbi.nlm.nih.gov/32340216/
https://pubmed.ncbi.nlm.nih.gov/32340216/


Inflammation

• Systemic inflammation can 
contribute to:
• Cardiovascular disease

• Type 2 diabetes

• Immune function

• Inclusion of dairy foods in the 
diet is associated with lower 
levels of inflammation.

Furman D, et al.  Nat Med. 2019.
Nieman KM, et al..  J Am Coll Nutr. 2021.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7147972/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7147972/
https://pubmed.ncbi.nlm.nih.gov/32870744/
https://pubmed.ncbi.nlm.nih.gov/32870744/
https://pubmed.ncbi.nlm.nih.gov/32870744/
https://pubmed.ncbi.nlm.nih.gov/32870744/


Disease Prevention and Management

• Eating 3 servings of dairy 
foods a day is associated 
with a lower risk of:
• Overweight and obesity

• Cardiovascular disease

• Type 2 diabetes

• Stroke

Feng Y,, et al. Adv Nutr.2022.
Deng C, et al. Public Health Nutrition.2018.

https://pubmed.ncbi.nlm.nih.gov/36047956/
https://pubmed.ncbi.nlm.nih.gov/29143697/


Association between dairy intake and 
multiple health outcomes

Akyil S, et al. Eur J Clin Nutr 2025

https://doi.org/10.1038/s41430-025-01639-5
https://doi.org/10.1038/s41430-025-01639-5
https://doi.org/10.1038/s41430-025-01639-5
https://doi.org/10.1038/s41430-025-01639-5
https://doi.org/10.1038/s41430-025-01639-5
https://doi.org/10.1038/s41430-025-01639-5


Qualified Health 
Claim for Yogurt + 
Reduced Risk of 
Type 2 Diabetes

“Eating yogurt regularly, at least 2 
cups (3 servings) per week, may 
reduce the risk of type 2 diabetes 
according to limited scientific 
evidence.”

FDA March 2024

https://www.fda.gov/food/hfp-constituent-updates/fda-announces-qualified-health-claim-yogurt-and-reduced-risk-type-2-diabetes


Birth Through 24 Months 

Children and 

Adolescents

Women Who 

Are Pregnant or 

Lactating

Adults, Including Older Adults

Dairy Supports Health at Every 
Life Stage

Source: National Dairy Council



Dairy Foods Fit Within 
Diverse and Cultural 
Eating Patterns 



Dairy and Digestive Symptoms: 
Management options

• Lactose-free dairy milk
• Natural cheeses such as cheddar and Parmesan
• A1 vs. A2 milks
• Fermented dairy foods like yogurt and kefir

Li A et al. Foods. 2023                     

Food Sci Biotechnol. 2023.

doi:10.3390/foods12132553
doi:10.3390/foods12132553
doi:10.3390/foods12132553
10.1007/s10068-023-01428-5
10.1007/s10068-023-01428-5
10.1007/s10068-023-01428-5


Milk Matrix Transformation:
Fermented Dairy Foods

• Yogurt
• Cultured Buttermilk
• Sour Cream
• Kefir
• Koumiss
• Labneh (pictured)



Dairy Myth Busting

1 Myth: Drinking milk causes mucus.

2 Myth: Hormones in milk are a concern for humans. 

3 Myth: Dairy causes acne. 

J Amer Coll Nutr. 2005.
Am J Clin Dermatol. 2021

US Dairy. 2025. 

10.1080/07315724.2005.10719503
10.1080/07315724.2005.10719503
10.1080/07315724.2005.10719503
10.1007/s40257-020-00542-y
10.1007/s40257-020-00542-y
https://www.usdairy.com/news-articles/should-i-be-concerned-about-hormones-in-milk
https://www.usdairy.com/news-articles/should-i-be-concerned-about-hormones-in-milk


Dairy as Part of Recommended 
Eating Patterns

Dairy adds to the nutrients, flavor and texture in plant-forward plates.

Mediterranean Diet DASH Diet

2 ½ servings/day 2-3 servings/day



In Summary… 

• Nutrition science continues to evolve 

• Foods are more than the sum of their nutrients

• The dairy food matrix and its unique 
combination of nutrients and bioactives may 
help explain:

• why dairy foods are associated with 
functional health benefits and multiple 
positive health outcomes 

• Dairy foods fit into healthy, culturally relevant 
eating patterns
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