
WHY FILTER MILK & 
WHEY?
Milk Composition Overview
& Market Drivers



▪ A complex mixture of lipids, carbohydrates, minerals, 
proteins, water and other components bio-assembled to be 
the sole source of nutrition to the newborn.

▪ Solution
▪ Colloidal suspension
▪ Emulsion

Milk



(Walstra et. al., 2006)

Fat Globules  
O/W emulsion, 1010/ml

Interface Milkfat globule membrane

 d =  0.1 – 10 micron

Casein Micelles 
Colloidal dispersion, 1014/ml

d = 20-400 nanometers

2/3 of total calcium as calcium 

phosphate and calcium citrate

Globular (whey/serum) proteins 
Colloidal solution, 1017/ml

d = 3-6 nanometers

Lactose 

solution

Minerals
Solution –

1/3 calcium (ions)

In raw milk @ 370C



Range of Membrane Separations in the Dairy 
Industry
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Value of Filtration Processes

• Concentration with no 
or minimal heating

• Selective 
concentration 

(fractionation/isolation)
• Purification

Macro- and Micro- molecular 
sieving 



Value of Filtration in Dairy Processing
Dairy/Food Processors 

Value added new ingredients and 
products

Manufacturing efficiencies (yields, 
productivity, composition control)
Expansion

Consumer & End Users

New/improved functional & nutritional 
attributes
Consumer friendly processing

Filtration = purity

▪ Whey protein concentrates and 
isolates

▪ Milk protein concentrates and 
isolates

▪ Micellar casein
▪ Lactose, permeate
▪ Minerals
▪ Ultra filtered milk



WHY FILTER MILK & WHEY?

NUTRITION

PROCESS, STANDARDS

COSTS, SUSTAINABILITY

▪ Whey and milk protein 
concentration, isolation

▪ Lactose production
▪ Fat removal 
▪ Ash/minerals reduction

▪ Milk standardization
▪ Solids concentration
▪ Product/ingredients specifications

▪ Recovery from process streams
▪ Waste streams management and 

treatment



Market Drivers & Consumer Trends

▪ GLP1

▪ Weight 
Management

▪ Healthy aging

▪ Lactose 
intolerance

According to various 

projections, between 25 and 

50 million Americans could 

be taking GLP-1 drugs by 

2030. 

30.7% of adults are 
overweight
42.4% are obese 

Baby boomers make up 
~ 20% of total U.S. 
population as of 2024. 
China 170 million, Europe ~100 million, 

Japan 35 million

What percentage of 
consumers avoid 
lactose? 

41% of younger 
consumers, 31% Hispanic 
consumers avoid lactose



Market Drivers & Consumer Trends
% of American trying to 
consume more proteins

Perceived health benefits of 
protein

Muscle 
health/strength

Weight 
management

Energy and 
endurance

Overall 
well-being
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Market Drivers & Consumer Trends



Market Drivers & Consumer Trends



Sector Highlight: UF Milk as an Ingredient in 
Beverages



Thank you!

ptong@calpoly.edu
vlagrange@cmab.net
twagoner@cmab.net
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