
Sensory, Nutritional, and 
Functional Properties 



Learning Objectives

• Characterizing the sensory properties of high quality 
dairy products and potential causes of undesirable 
changes 

• Key nutritional aspects of milk and milk products

• Functional attributes important to food manufacturers 
and consumers



Sensory Properties of 
Milk

KEEPING THE FLAVOR 



What Does Properly Handled Raw Milk Taste Like?

•After lab pasteurization, fresh milk should have a sweet 
taste and odor with a smooth aftertaste. Not flat, salty 
oxidized, rancid, bitter or fruity.

•  Milkfat coats the tongue and lingers along with holding 
other flavors on the tongue.

• Lactose adds a slightly sweet taste, about 1/3 the 
sweetness of cane sugar.

•All these flavors are delicate, and rapidly dissipate once 
warmed.



Prevention Steps of Flavor Loss or Defects
•Careful examination of raw milk or condensed milk coming in. 

•Inspection and monitoring of cleaning and sanitization of trailers, raw 
plant silos, lines and valves. Replace rubber goods and se6als and 
rebuild valves on a periodic basis. Chemicals being supplied should also 
be checked for any contaminants by adding them to get typical residual 
levels in milk and seeing if they develop off odors or flavors.

•Package cold as possible. 

•Maintain sanitation in the cooler, and trailers. Make sure trailer 
refrigeration units are in good shape, trailers are kept clean and 
periodically washed



Sensory Evaluation of Fluid Dairy Products
The ABC of Sensory Evaluation:

Absorbed/Transmitted- feed, barny, cowy, unclean, lacks freshness, stale, 
refrigerator or cooler odors.

Bacterial- Acid bitter, malty, lacks freshness, unclean fruity/fermented, putrid and 
rancid.

Chemical- cowy(ketosis), salty, rancid, bitter, oxidized, sunlight, foreign, 
astringent, medicinal, flat, cooked. 6



Determining if Consumer Complaints are 
Plant Sourced or Farm Sourced

Farm Source: 

The first source to check out is the raw milk, lab pasteurize a sample from each load on 
receipt and check for off flavors or odors. 

Save a second lab pasteurized sample and check it for off flavors or odors after 48 
hours at 40F. Some off odors or flavors may take time to develop. If an off odor or 
flavor is detected at this point then the source should be investigated at the farm. 

Plant Source: 

Take periodic samples of the packaged milk made from the farm loads above, and hold 
them for 48 hours at 40F. If the defect is found in the packaged product then the source 
may be in the plant.



Psychrotrophic Spoilage of 
Pasteurized Fluid Milk



Dairy Flavor Wheel – 
descriptive flavor profiling 
with trained panels



Milk has 
13 “essential 
nutrients”

National Dairy Council

“Essential Nutrients”
Body needs to function 
and grow normally but 
cannot make on its own 
in sufficient quantities



Its not just about grams of protein/serving.   
What is protein quality? 

Total protein content

Amino acid profile

Bioavailability/digestibility

A measure of a food’s ability to deliver amino acids 

Schweitzer, 2019)



Why does protein quality matter? 

Milk proteins deliver the 
amino acid nutrients that 
match human requirements 
better than plant proteins.

Delivering nutrient 
requirements

Measurable 
physiological  effects

Reduced stunting, 
reduced frailty 

Milk proteins: essential 
amino acids

Growth, body 
composition 

Health and wellbeing
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Protein Quality 
Measurement:

Digestible Indispensible 
Amino Acid Score (DIASS)



Emerging Health & Wellness 
Benefits of Milk and Milk Components

• Dairy May Benefit Your Gut Health

• Get the nutrients you need for normal immune function.

• Help to sleep better? In general, protein is more satiating than the same 
amount of carbohydrate or fat. This can contribute to feeling more 
satisfied, which could possibly help you sleep a little better.

• Child Development – Cognition, Bone Health, Growth, Brain 
Development

•  Bioactive Peptides for disease prevention:  cancer prevention, enhanced 
immune function, reducing risk of cardiovascular disease, diabetes,

https://www.usdairy.com/news-articles/is-dairy-good-for-the-immune-system
https://www.usdairy.com/news-articles/benefits-of-milk-before-bed


there is no convincing or even probable evidence that the 
A1 b-casein of cow milk has any adverse effect in humans.
European Journal of Clinical Nutrition (2005) 59, 623–631. doi:10.1038/sj.ejcn.1602104

A2 Milk



Lactose Intolerance Impacts 
Many Black, Asian, and 
Mexican Americans. The 
estimated prevalence of 
lactose intolerance in 
African Americans is 80%.

 There can be many barriers 
to healthy eating which is 
why providing education 
about potential solutions 
such as lactose-free and 
low-lactose dairy options is 
important to empower 
people with lactose 
intolerance to make the 
best choices for their 
health. 

Lactose Intolerance



When standardizing for country size, the global prevalence estimate of lactose 
malabsorption was 68% (95% CI 64-72)

•. 2017 Oct;2(10):738-746. doi: 10.1016/S2468-1253(17)30154-1. Epub 2017 Jul 7.

Country, regional, and global estimates for lactose malabsorption in adults: a systematic review and meta-analysis
Christian Løvold Storhaug 1, Svein Kjetil Fosse 1, Lars T Fadnes 2

https://pubmed.ncbi.nlm.nih.gov/?term=Storhaug+CL&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/?term=Storhaug+CL&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/?term=Storhaug+CL&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/28690131/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Fosse+SK&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/?term=Fosse+SK&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/?term=Fosse+SK&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/28690131/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Fadnes+LT&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/?term=Fadnes+LT&cauthor_id=28690131
https://pubmed.ncbi.nlm.nih.gov/28690131/#full-view-affiliation-2


Lactose Free, Low Lactose, Lactase Options



What do we mean by functional properties?

• The functional properties of the ingredients are those properties, which provide specific 

function in the final products. Functional properties determine the overall behavior of 

ingredients in foods during processing, applications, storage and consumption. 

• The functional properties of dairy ingredient typically dependent upon:

• Type and composition of ingredients  (e.g. WPC/WPI/MPC/caseinates)

• Processing conditions- Primary processing (during ingredient making) and secondary 

processing (during formulations)

• Formulations/ Final product (e.g. beverage, soup, sauces, ice cream, bakery)

•   The functional properties of dairy ingredients may be defined in relation

      to their performance as ingredients in final product or formulated foods. 



Functional Properties of Dairy Ingredients

20

Nutrition

Emulsification

Sensory
Properties

Solubility
Dispersibility

Aeration

Viscosity

Heat
Stability



15 g protein

Functional 
properties

Meltability

Texture, 
viscosity, 

gelling

Flavor

Heat stability, 
emulsification 

Consumer is looking for specific attributes 
(e.g. texture, melt, taste) in the final products



Examples of different functionalities 
offered by milk components/ingredients

Whey Proteins
• Whipping/foaming
• Solubility over wide range of pH (Acidic 

and neutral pH)
• Heat denaturation
• Gelation

Caseins
• Foaming
• Water binding (e.g. sodium caseinates)
• Fat emulsification
• Solubility at neutral pH 
• Color/opacity

Lactose/Permeate
• Browning/ color development
• Flavor development
• Free flowing agent
• Sodium/salt reduction
• Low sweetening powder

Milk Fat
• Unique, rich, pleasant flavor in cooking 

applications
• Creamy mouthfeel
• Gloss, appearance

Various component of milk can offer different functionality 
Depending on application, different dairy ingredients rich in particular milk 

component can be selected to provide specific functional properties



Formulation 
parameters

Ingredient 
functionality

Processing 
Parameters

Final
Product

Final product is a results of  three way interactions
Protein concentration,
pH, type and amount of 
Added minerals/ ionic 
strength, presence of other 
components (e.g. sugar, fat)

Severity of heat 
treatment
(UHT/retort), direct/ 
Indirect heat treatment,
Homogenization

Protein of type, 
composition, 
Structure, 
amount of minerals



What have we learned?

• Characterizing the sensory properties of high quality dairy products and 
potential causes of undesirable changes 
• Sweet, clean, milk taste
• Undesirable flavors from bacterial growth, oxidation, enzymatic activity

• Key nutritional aspects of milk and milk products
• 13 essential nutrients, protein quality,  emerging health and wellness properties

• Functional attributes important to food manufacturers and consumers
• Performance in food formulations of milk proteins, milkfat, lactose, minerals



Sensory, Nutritional, and 
Functional Properties 

Thanks for your attention!

Questions?   Comments?
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