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U.S. MARKET OVERVIEW

A Category in Transition

Retail Fluid & Ultrafiltered Milk
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Retail Drives Three-Quarters of Fluid Milk Sales

Schools,
8.0% \

Foodservice,
15.3%

5.06B

GALLONS OF FLUID MILK SOLD
United States, 2022

Retail, 74.8%

Source: Prime Consulting, 2023. Milk: All Channel Tracking KDAAE o0y wanacement mc



Ultrafiltered Milk Grew 63% Since 2021 as Regular Milk Fell

7%

9 Retail Volume, mil gallons

67.1 70.8

2021 2022 2023 2024 2025 2026
through 7-05

+5.5% +9.9% +22.1% | +14.9% +6.6%

109.1

95.0

77.8

% chgvs.
rior year period

° Retail Volume, mil gallons

3,631.3
3,528.7 3,449.4 3,422.7 3,390.3

1,741.1

2021 2022 2023 2024 2025 2026
through 7-05

0
PChQVS. | 580 | 2206 | -0.8% | -0.9% | -0.6%

prior year period

oY
while remaining milk volume declined by over 240 mil gallons (-7%).

Source: Circana MULO+ with convenience
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At 2.7x the Price, Ultrafiltered Milk Still Grew 118% Since
2021

+118%
Retail Dollars, $mil 2021-25

Consumers continue to pay a
$1,439.8 premium for ultrafiltered milk,
reflecting strong demand for higher

$1,159.6 protein, value-added dairy products.
$9127 NN B @ 000
$846.4 : .
$784.7 Average Price Equivalent Per Gallon
$660.8 2026YTD
Remaining Milk
2021 2022 2023 2024 2025 2026 27X High P.rif;e per_ Gallon
through 7-05 vs. Remaining Milk

% chg vs.

: . +18.7% | +16.2% | +27.1% | +24.2% | +13.2%
prior year period

- j - DMs .
Source: Circana MULO+ with convenience DAIRY MANAGEMENT INC:



Fairlife Leads as New Brands Double Their Share
Share gains in both volume and dollars vs. 2021

&

Fairlife along with new
brands have helped to grow
the ultrafiltered milk segment.

2021:
8.2% Fairlife 94.0%
Volume Share Dollar Share of volume
Latest 52 wks:
Up from Up from Fairlife 91.3%

1.8% in 2021 4.1% in 2021 velime

Source: Circana MULO+ with convenience DA )
Shares based on latest 52 wks ending 7-05-26 DAIRY MANAGEMENT INC: 7



Fairlife Holds 91% Share as Challengers Post Triple-Digit
Growth

Volume
Growth % Volume

Emerging Competitive Landscape (000 gal) Growth

Share of Ultrafiltered Retail Volume TOTAL 0
. Ultrafiltered 7,478 7.1%
Darigold 2.9%
. . H 0
\'l Private Label 2 504 Darigold 1,172 55.1%
. Private Label 2,306  419.5%
Slate 1.5% 8.7%
' Slate 235 15.7%
9 1 . 3% Byrne Dairy 0.5% Total
Share of  Byme 562 @ New
M k t S h Pioneer Pastures 0.4% All Other
ar e ar e Pioneer Pastures 324 229.8%
Feastables 0.39% >I§rands
+2.1% growth 270 Feastables 289 @® New
+2.116 mil gal vs. YA : 0
J Organic Valley 0.2% Organic Valley 211 @  New
Production expansion (2026-28) Dairy Pure 50— 0.2% Dairy Pure 50 103 107.0%
ositions Fairlife for continued growth
> < Barebells ~ 0.1% Barebells 74 @ New
Kemps  0.1% Kemps 60 ® New
Maola 0.02% Maola 20 ® New

Source: Circana MULO+ with convenience
Volume share based on 52 weeks ending 7-05-26
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More Buyers, Buying More Often, Fuel Ultrafiltered Milk
Growth

NEW
BUYERS LOYALTY BUY MORE SHOP MORE
Penetration Repeat Rate Per Buyer Per Buyer
10.7 pts. v Stable 12.2% 10.3%
vs YA vs. YA vs YA vs YA

@ Ultrafiltered milk continues to attract new households while increasing buy rate, supporting
segment growth.

Source: Circana Scan Panel DM: DAIRY MANAGEMENT INC:"
52 Weeks 6-14-2026



Affluent Millennial Families with Kids Drive Ultrafiltered

Milk Growth

@ Higher Per Capita
® Income

Volume Volume Volume
Share Index % Growth
58% 136 +9.2%

BY INCOME

Volume % Growth

Upper 9.2%
Middle 9.3%
Lower -0.2%

Source: Circana Scan Panel
52 Weeks 6-14-2026

000 Millennials
€2 Life Stage

Volume Volume Volume
Share Index % Growth
39% 126 +20.4%

BY LIFE STAGE

Volume % Growth

GenZ BN 14.5%
Millennials N 20.4%
Gen X B 31%
Boomers -0.2% |
Seniors+ E_ 21.1%

%3 Kids in Household
Household Composition

Volume Volume Volume
Share Index % Growth
64% 128 +24.6%

Volume % Growth

Kids in Hhid 24.6%

Adults Only in Hhid 0.4%

DM: DAIRY MANAGEMENT INC" l O



Shelf Life, Taste, and Protein Lead Fairlife’s Purchase

Drivers

REASONS FOR PURCHASE OF FAIRLIFE MILK

Longer shelf life

Better taste

Higher protein content

Lactose free

000G

Lower sugar content

Digestive comfort

Brand trust

100% real milk

No artificial growth hormones

Recommendation from
friend, family member

Source: Circana custom survey; 160 verified Fairlife buyers

34%

29%

28%

25%

12%

56%

53%

50%

49%

46%

4 N

Open-ended responses reinforce the same
KEY PURCHASE DRIVERS

Taste
Protein
Shelf life
Lactose-free
Lower sugar

savrlife

A L4
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INGREDIENTS & CHEMISTRY

The Science of Shelf Stability

pH, filtration, and the proteins behind the product

1
DA oy wanacement e

12



PH 4.6: The Line That Defines Shelf Stability

How shelf-stable dairy protein beverages are classified

pH 4.6 — regulatory line

l

ACID / ACIDIFIED LOW-ACID
(pH < 4.6) (pH > 4.6)

Acid / Acidified Low-Acid
pH < 4.6 - Whey-forward, clear drinks pH > 4.6 - Casein-forward, opaque shakes
Processed with mild heat + hot-fill Requires UHT / retort processing

1
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pH 4.6 Sets the Protein Choice: Whey Below, Casein Above

Protein ingredient decision tree

High-protein RTD beverage

What is the final pH?

HIGH-ACID / ACIDIFIED LOW-ACID
Whey soluble at low pH Casein stable at neutral pH + heat
e R f "
Ingredients: WPC, WPI Ingredients: MPC, MPI, MCC,
(preacidified whey) caseinates
& ‘ J . ‘ J
e R 4 "
Heat: pasteurize 90-95°C, Heat: UHT 138°C/~2 s or
30-90 s + HOT FILL Retort 115-120°C / 5-15 min
& J . J

1
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Membrane Filtration Tailors Milk into High-Protein
Ingredients

MEMBRANE SELECTIVITY

e
> O R bacteria & fat;
§ s o
Q@ %
MF (1000 nm) L/ \/ V

ME {lﬂﬂ nm} N[= Demineralizes (removes
salts)

UE Concentrates protein —
WPC, MPC

Concentrates by
removing water

NF (1-10 nm)

RO (<1 nm) ./

Source: Carter et al., 2020 IDBAR o..0v sanscemens e
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The Higher the Protein Grade, the Lower the Lactose

% of dry matter

Higher protein, lower lactose (% of dry matter)

m Protein (min %)

Lactose (max %)

100

90

79.5

80

69.5

70

60

50

40

30

20

20.0

10 -

9.0

MPC70

MPC80

MPC85

WPC80

90.0

0.8

WPI

1
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Higher-Protein Grades Retain Calcium, Shed Soluble
Minerals

®EMPC40 = MPC80 =MPI

1500

1200

(o]
o
o

mg / 100 g of powder
(o))
o
o

300 ~

Calcium Magnesium Potassium Sodium Phosphorus Chloride

F
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FROM INGREDIENTS TO PRODUCT

Manufacturing the Beverage

Heat treatment, clarity, and production routes

1
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pPH Sets the Heat Treatment: Hot Fill, UHT, or Retort

® UHT (in-flow) =e=Hot fill (acid / acidified)  =e=Retort (in-container)

150
WHICH pH — WHICH HEAT
140 °
130 UHT 138 °C, seconds
—~ Low-acid - aseptic,
3(-)' in-flow
o
2 120 ——e
: TR ~°2 C.~1min
a 110 Acid / acidified (pH =
S 4.6
2 )
100
~118 °C, 5-15 min
90 hd —e Low-acid - in-
container
80
0.01 0.1 1 10 100

Hold time (minutes, log scale)

1
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Keep Acid Whey Drinks Clear by Holding pH Below 3.7

Absorbance / turbidity index

Whey heated ~92°C: clarity is lost above pH ~3.9

2.00 -

1.75 1

=

un

o
i

1.25 A

1.00 -

0.75 -

0.50 -

0.25 -

Critical pH range
Recommended (clear)

............................................................................................

unheated / clear whey

3.0

3.2 3.4 3.6 3.8 4.0
pH during heating

CLARITY WINDOW

CLEAR - pH=3.7

Heat-stable — stays clear

Clarity starts to drop

CLOUDY - pH > 3.9

Protein aggregates —
turbid

Hot-fill acid whey below
pH 3.7 to keep it clear.

1
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wo Routes to Low-Acid Beverages: Liquid or Powdered
Protein

Route A - Liquid milk protein ingredients
L'ql:(')?e?:]”k High-shear mixer Standardize Thermal Coolin Aseptic
(LFJ)F / MF) + dry adds (protein & fat) processing g packaging

Route B - Dried milk protein ingredients

: + : :
Protein + dry hiV\r/f;?\re; Silo + Batch Thermal Aseptic Storage &
ingredients gmixer homogenize release treatment filling distribution

Both routes converge on thermal processing and aseptic packaging to deliver a shelf-stable low-acid beverage.

1
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From Whole Milk to a High-Protein Beverage: The Liquid

Route

o
Whole milk
Skim Milk
—

(" Retentate
(Casein and
\_ whey protein)

™
— l

W

Retentate
{Lactose &
divalent salts)

Retentate
{(Micellar casein)

)

Aseptic
Packaging

Thermal

Source: Singh et al., 2022

—|~ Formulation I

treatment

MEMBRANE — FRACTION

ME Micellar casein
retentate

Casein + whey
protein

Removes
N
monovalent salts

Cream + the three fractions blend at
formulation, then thermal + aseptic.

UF / DF

1
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From Dried Protein to a High-Protein Beverage: The
Powder Route

dry ingredient

[ Protein and other ]

POWDER ROUTE
) L Water
High shear L INPUT Dried MPC / MPI /
mixture J WPC powders
Water + high-
* REHYDRATE shear mix, then
homogenize

[ Silo } [ Homogenization ]

Thermal + aseptic

FU Sl — shelf-stable
Batch
release s .
Thermal Aseptic Storage and _ _
| treatment J | filling J [ distribution Powders ship stable and skip on-
- site filtration — flexible, scalable
production.

1
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Casein Powders Need Warm Water to Rehydrate; Whey
Doesn’t

-8-Caseins (slow) -m=-Whey proteins (fast)
100 100 100

100 i = =

90

80
/8.0
) /
60 65
- /

50

% soluble after ~15 min

40
5°C 15 °C 30 °C
Reconstitution water temperature (°C)
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Casein and Whey Beverages Fall Differently in Storage

LOW-ACID (casein)

Sedimentation
(phase separation)

HIGH-ACID (whey)

Storage-induced aggregation

(SIA)

Age gelation
(3-D casein network)

Loss of clarity
(‘floating threads’)

Chalkiness
(soluble aggregates)

Astringency
(drying / puckering)

Cooked / sulfur flavor
(heat-derived off-notes)

Cloudiness
(soluble aggregates)

J

1
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FROM FORMULATION TO SHELF

Thermal Processing of High-Protein Beverages

Shelf stability without sacrificing protein quality or flavor

1
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C*

hree Numbers That Grade a Heat Treatment: Fy, B*, and

Each converts an entire heat process into one “equivalent time” at a reference temperature — putting very different

-
Fo
Microbial safety
Destroys C. botulinum spores
Target: Fg2 3
\_

treatments on the same scale.

B*
Thermophilic spore Kill

Kills heat-resistant spores
B* =1 — 9-log kill

C*
Nutrient / chemical damage

e.g. thiamine (vitamin B,) loss
C*=1—- 3% loss

Why it matters: chemical damage (C*) is far less heat-sensitive than microbial kill (z= 31 °C vs 10 °C). High-temp,
short-time UHT Kkills spores while sparing nutrients — low-temp, long-time retort adds chemical damage.

1
DAME o..nv sanacement nc: 27



he UHT Advantage: Hotter Kills Microbes Faster Than It
Harms Quality

Why the big z for C* matters: chemistry barely speeds up

| == microbial kill (z = 10)
—— chemical damage (z = 31.4) AT 138°C - UHT
107 - the UHT advantage
- microbial kill accelerates
3 10! -
B ]
1]
g x 3 ] 5
i .
o chemical damage accelerates
1009 E
Hotter kills microbes far faster
than it harms quality.
10_1?
110 115 120 125 130 135 140 145

Temperature (°C)

1
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At Matched Safety, Retort Does ~17x More Chemical
Damage Than UHT

Same +17 °C: very different speed-ups Matched safety (Fo): retort vs UHT
60 m Retort 120°C /10 min  mUHT 138°C/9.5 s
50 1x 3 7.76 7.75
50
7
g_) 41.6x
~ 40 6
—
+ o
5 ., ER
= @
S 4
ko) (&)
5] ©
© 20 £3
n
2
10
3.5x 1
0 0
Germ kill (z=10) Spoilage (z=10.5) Quality loss (z=31.4) Fo (safety) B* (spores) C* (damage)

Same safety, very different quality: at matched F, (=7.75), retort drives C* to 6.55 vs. UHT’s 0.39 — about 17x more
chemical damage. That is why UHT wins.

F
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BEYOND MICROBIAL SAFETY

Physicochemical Changes During Processing

How heat reshapes protein interactions in UF systems

1
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In Heated Milk, pH Controls Whey—-Casein Interactions

Heat-induced whey-casein association shifts with pH
(top: skim milk - bottom: UF milk)

@ =wheyproteins @ = casein micelle

pH 6.35 pH 6.45 pH 6.55 PHE.7 & pH 6.9
&
pH 6.5 pH 6.7 pH 6.9 pH?l pH 7.3
® &
& ®

Low pH — whey stays
bound to the casein
micelle

High pH — whey
dissociates and floats
free

pH and UF concentration
tune whey—casein
binding under heat.

1
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Reducing Calcium Boosts UF Milk’s Heat Stability at High
o]

-e—-0% Ca reduction 20% Ca reduction -0-30% Ca reduction -0-40% Ca reduction

w
ol

N

more heat stable

\
\
\%
N\
|

HCT (min) — higher
|_\
o

6.5 6.7 6.9 7.1
Dispersion pH

1
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lonic Calcium — Not Total Calcium — Sets Heat Stability

HCT (min)

High calcium ion activity = low heat stability

® 0% Cared.
30 - ® 20% Cared.
30% Ca red.
o 40% Ca red.
25 - == trend (r = -0.65)
®
20 - ®°
g
-““hﬁ
S
"-“h
15 - S~o
[ ] "‘--.‘ [ ]
[ ] "‘ﬂ-..‘
® “"‘-.
o
10 - ¢ S~ao
oy
oy
Ty
Sy
oy
° T~
5 - =
.‘."4‘
.-."‘w
oy
h“"t\,
0 e
I I I I
1.0 1.5 2.0 2.5

Calcium ion activity, CIA (mM)

THE UNDERLYING LEVER

It's ionic calcium — not total calcium
— that matters

Higher ionic calcium — lower heat
stability (r = —0.65)

Control ionic calcium during
formulation to protect heat stability.

1
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CONTROLLING pH

Buffering in High-Protein Beverages

How proteins and mineral salts resist changes in pH

1
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Phosphate Chain Length: Buffering vs. Calcium Control

As the chain grows, a phosphate’s role shifts from buffering pH — sequestering calcium

4 )
Orthophosphate
1 Patom
Very strong pH buffering
NS J

-~

Pyrophosphate

2 P atoms
Strong pH buffering

~

Polyphosphate
3-20+ P atoms

Very strong ion exchange —
sequesters Caz*

Longer chains sequester the ionic calcium that undermines heat stability; shorter chains hold pH steady.

1
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Why Orthophosphate Buffers Neutral Beverages: pK, Sits

at ~7.2

Orthophosphate buffering peaks at pK2 — ideal for pH 6.7

0.030 +

0.025 -

B
o
o
N
o

|

Buffer capacity
o©
o
|—I
un

o

o

'—I

o
|

0.005 ~

pKl=2.15

0.000 ~

=  Orthophosphate (0.05 M)

-=— Target pH 6.7

12.35

pK3=

N_

Buffer capacity at target pH 6.7: ©8.821R
Peak near pH 7.28 (the pK2 lesg)

12

WHY ORTHOPHOSPHATE

Buffers strongest near each
pKa (2.2,7.2,12.4)

Its pK, = 7.2 sits right at
neutral drink pH (~6.7)

So disodium orthophosphate
Is the go-to buffer for neutral,
casein-based drinks

Match the buffer’s pKa to your

target pH for maximum control.

1
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Potassium Phosphates Need More Mass for the Same
Buffering

K (39 g/mol) is heavier than Na (23) — equal moles weigh more

35

w
o

N
62}

+23%

N
o

IRy
(&)

+13%

Extra weight vs Na-salt (%)
=
o

ol

o

MSP — MKP DSP — DKP TSP — TKP

F
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Phosphates Do Far More Than Buffer pH

Buffering Capacity
pH control and stabilization during processing and storage

Age Gelation Control
Sequestration reduces protein gelation and shelf-life deposits

Shelf-Life Extension
Slows gelation and metal-ion oxidation in storage

Fouling Control
Cuts heat-exchanger deposits, cleaning stops, and waste

lon Exchange
Binds calcium to prevent deposits and protein precipitation

Powder Dispersion
Speeds how fast powders solubilize in water

Dispersion
Repulsive forces drive micellar modification

Mineral Fortification
Ca, Mg, and K phosphates for nutritional and sports drinks

1
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FROM SCIENCE TO SHELF

Case Study: A Product on the Market

Vital Proteins Collagen & Protein Shake

1
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Case Study: Vital Proteins Collagen & Protein Shake

. VITAL PROTEINS

|11 Collagen & A
Protein Shake :

10, 10

Collagen
Peptides

Chocolate

FLAVORED WITH
OTHER NATURAL FLAVOR

Total
Protein

10g Collagen
Peptides

Chocolate

Nutrition Facts

Serving Size 1 carton (325mL)

Amount Per Serving

Calories 160

% Daily Value*

Total Fat 2.5g

Saturated Fat 1g

Trans Fat Og
Cholesterol 15mg
Sodium 150mg
Total Carbohydrate 3g

Dietary Fiber Og

Total Sugars 1g

Includes 0g Added Sugars 0%

Protein 30g 60%
—_——a

Vit. D Omeg 0% - Calcium 390mg 30%
Iron 1.4mg 8%- Potassium 470mg 10%
“The % Daily Value (DV) 1o you how much a nutrient

in a serving of food contributes 10 a daly diet. 2,000
calories a day is used for general nutrition advice.

Other ingredients:

(25

Total Protein
with
10g Collagen
Peptides

Directions:

Shake & Enjoy.

Storage Information:
Do not freeze. When unopened, store in

a cool dry place. Once opened, re-close,

refrigerate and use within 24 hours.

K,

Corpocatuon

Filtered water, milk protein concentrate, collagen Manutactured for:
peptides (from bovine), and less than 2% of cocoa Vital Proteins LLC
processed wth alkali, high oleic sunflower oil, 3400 Wolf Rd Ste 200,
potassium citrate, cellulose gel and gum, salt, Franklin Park, IL 60131
gellan gum, natural flavor, monk fruit extract,
stevia sweetener

Contains: milk

0g Added Sugar

Tel: 224-544-9110
www.vitalprotains.com

-
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You’re the Product Developer

Apply today’s discussion to the Vital Proteins shake — how would you have formulated it?

a Is it low-acid or high-acid? pH 4.6
e Aseptic / ESL, or retort? PROCESSING
e Why only 10 g collagen in a two-protein blend? PROTEIN BLEND
° Which stabilizing salt is used — and why? PHOSPHATES
e Is the pH adjusted? BUFFERING

https://www.usdairy.com/getmedia/7f24626b-c08b-459a-b964-7a8478c88cd0/NDC-Quick-
Reference-Guide-2022.pdf?ext=.pdf

1
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A Growing Market

Premium high-protein dairy is
growing fast with health-
focused consumers.

Key Takeaways

pH 4.6 Is the Switch

It sets the protein (whey vs.
casein) and the process (hot-
fill vs. UHT/retort).

Filtration + UHT

Membranes deliver high-
protein, low-lactose
ingredients; UHT spares
quality.

Formulate for Stability

Control ionic calcium and pH

with phosphates/citrates for

stability through processing
and shelf life.

1
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Thank You

Hari Meletharayil, Ph.D.
Hari.Meletharayil@dairy.org

DMma 43
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