A WHY FILTER MILK &

" WHEY?

Milk Composition Overview
- & Market Drivers
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.y Milk
= 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
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In raw milk @ 37°C

Fat Globules
O/W emulsion, 1019/ml|

Interface Milkfat globule membrane

d= 0.1 =10 micron

Casein Micelles
Colloidal dispersion, 10'4/ml
d = 20-400 nanometers

2/3 of total calcium as calcium
phosphate and calcium citrate

Globular (whey/serum) proteins
Colloidal solution, 107/ml
d = 3-6 nanometers
Lactose
solution
Minerals
Solution -
1/3 calcium (ions)



Range of Membrane Separations in the Dairy
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Value of Filtration Processes

Macro- and Micro- molecular
sieving

« Concentratfion with no
or minimal heating

 Selective
concentration Som e TR ety
(fractionation/isolation) e Vi

 Purification



Value of Filtration in Dairy Processing

Dairy/Food Processors
Value added new ingredients and
products
Manufacturing efficiencies (yields,
productivity, composition conftrol)
Expansion

Consumer & End Users
New/improved functional & nutritional
atfributes
Consumer friendly processing
Filtration = purity

Whey protein concentrates and
isolates
Milk protein concentrates and
isolates
Micellar casein
Lactose, permeate
Minerals
Ultra filtERkSRid
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WHY FILTER MILK & WHEY?

Whey and milk protein
concentration, isolation
Lactose production

Fat removal
Ash/minerals reduction

NUTRITION

Tele e i - Milk standardization
“ Solids concentration

" Product/ingredients specifications

Recovery from process streams
Waste sireams management and
treatment
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Market Drivers & Consumer Trends

» GLP]

= Weight
Management

» Healthy aging

" Lactose
iIntolerance

How many people use

injectable weight loss
drugs?

208 million |

/3 million |

What percentage of

consumers avoid
lactose?

CALIFORNIA DAIRY
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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

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



Market Drivers & Consumer Trends

Perceived health benefits of % of American trying to
protein consume more proteins

75%

71%

70%
70%
67%

65%
Energy and o 59%
endurance

55%
Overall
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Market Drivers & Consumer Trends

/'I For the third straight year a "*high protein”
all diet is the most common eating pattern
that Americans are following.

= For the first time, “good source of protein”
—= Isthe most common criteria that
Americans use to define a healthy food.

8 in 10 Americans are unaware or unsure of the amount of |
protein they should consume daily.

20% say they know how many grams of protein they should consume each day.

Grams of protein per serving is the most often used
piece of protein information on food packaging.
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Market Drivers & Consumer Trends

Taste and price are the top factors that Americans consider

when choosing sources of protein.

When asked which factors Americans consider when choosing protein sources, taste

(66%), price (59%), and healthfulness (49%) rank highest, followed by convenience (38%),
animal-based (23%), plant-based (18%), and environmental sustainability (18%).
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Calories
consumed to get
10 g of protein
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Sector Highlight: UF Milk as an Ingredient in
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dark classic french
chocolate  chocolate  EPTHIIEY

highprotein milk shake high protein milk shake high protein milk shake

PIONEER

PASTURES"

LACTOSE FREE LACTOSE FREE LACTOSE FREE

vvvv
PER SERVI

1g sugar

1g sugar
100 calories 100 calories
LACTOSE FREE ot 100 calories S
AR ot ERe
=

1g sugar

2g net carbs
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Thank you!

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

BUTTERMAKING & MILK FAT
FUNDAMENTALS
SEPT 24 & caLPory

Cal Poly SLO Dairy Products Technology
Center, San Luis Obispo, CA

1day, lectures and hands}-on in pilot plant,
covering butter production, practical
techniques, chemistry, and regulations.

EXPLORING COOKING AND
ACID-SET CHEESES

OCT 7-8 & CaLPoLy
Cal Poly SLO Dairy Products Technology
Center, San Luis Obispo, CA

Hands on cheesemaking techniques and
culinary applications of paneer, labneh,
and fresh/cultured acid-set cheeses.

THARP AND YOUNG
“ON ICE CREAM”

BR IR
Chapman University, Orange, CA
Technical workshop for all things ice
cream and frozen novelty technologies,
including ingredient selection, production,
chemistry, quality, and market insights.

CALIFORNIA DAIRY
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READY-TO-DRINK COFFEE
BEVERAGES WITH MILK

, CHAPMAN
“IT L1 AL, AV AV UNIVERSITY

Chapman University, Orange, CA
Comprehensive course on coffee RTD
products including market trends, flavors,
ingredients, formulation, processing, and
shelf life & stability considerations.
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DAIRY 101: TECHNOLOGY &
SANITATION
MAR 2026 Wiaswat

Petaluma Area, CA

1 day course with lectures and tastings
covering dairy technologies, regulations,
sanitation best practices, and QC. Free to
CA processors and suppliers.
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ADVANCED DAIRY UNIT
OPERATION
APR 8-9 2026 & caLPory

Cal Poly SLO Dairy Products Technology
Center, San Luis Obispo, CA

Course covering the fundamentals of fluid
dairy processing & membrane technology,
with pilot plant demonstrations.

FROZEN DAIRY DESSERT
INNOVATIONS
MAY 20-21 2026 ®caLpoy

Cal Poly SLO Dairy Products Technology
Center, San Luis Obispo, CA

Formulations, hands-on demos, best
practices, and pilot plant prototyping of
innovative & novel ice cream formulations.

NEED ANOTHER SHORT COURSE?

CDIC organizes trainings & workshops throughout
the year to meet industry’s needs. We welcome
suggestions and recommendations for future
courses & topics. Contact CDIC for more info:
vlagrange @cmab.net or twagoner@cmab.net
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DAIRY MAMAGEMENT INC.
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