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COFFEE AND TEA 
BEVERAGES 

• FDA requires proper labeling of coffee 
and tea 
• Product Identity [ clearly state package 

contains coffee]
• Net Content
• Nutritional
• Ingredient Declaration/Allergens
• Contact Information 

• FDA regulates certain additives in 
coffee such as caffeine, artificial 
flavors, and colors

• Average cup of coffee contains 95mg 
caffeine 

Coffee

Tea

• Brewed Coffee: Ground coffee beans that have been 
steeped in hot water for several minutes

• Coffee Flavors: Overall perception of coffee’s distinctive 
aromatic and taste characteristics (includes acidity, 
aroma, body, flavors, and finish)

• Coffee Extracts: Concentrated Coffee flavoring made 
from coffee beans and alcohol

• Coffee Beans: Arabica, Robusta, Excelsa, and Liberica 

• Tea: drink made by infusing dried crushed leaves of tea 
plant in boiling water

• Tea Types: Oolong, Green, Black, Rooibos, Earl Grey, 
Chamomile, Matcha 
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DAIRY OPTIONS FOR FORMULATING BEVERAGES 
Dairy ingredients 

Fluid Whole 
Milk/Liquid Skim 

Milk/Liquid 
Lactose Free Milk

Skim Milk Powder Caseinates

Milk Protein 
Concentrates 

MPC
Milk Protein 
Isolates MPI

Follow links for ingredient descriptions and specifications 
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FLUID WHOLE MILK / SKIM / LACTOSE-FREE
Dairy ingredients 

• Many options exist for fluid milk
• Options to work with concentrated versions too
• Lactose-free is popular, can be generated using lactase enzyme, or lactose free milk/ultra 

filtered milk is available

• Functionality:
• Makes coffee less acidic, provides flavor and mouthfeel
• Increase protein concentration

WHOLE MILK SKIM MILK LACTOSE-FREE

Protein 3.25% 3.25% If Ultra filtered-usually 50% more 
than whole milk 

Fat Highest (3.25%) Lowest (less than 0.1%) Varies

Lactose 4.9% 4.9% 0%

Used In Lattes, Milkshakes Low Calorie and low fat products Sub for skim/whole Milk for 
lactose intolerant people
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https://www.law.cornell.edu/cfr/text/7/1000.15
https://www.law.cornell.edu/cfr/text/7/1000.15
https://www.law.cornell.edu/regulations/pennsylvania/7-Pa-Code-SS-57-7
https://www.law.cornell.edu/regulations/pennsylvania/7-Pa-Code-SS-57-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6471712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6471712/
https://www.adpi.org/ingredient-resource-center/skim-milk-powder/
https://www.adpi.org/ingredient-resource-center/edible-caseinates/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603002/
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MILK PROTEIN CONCENTRATES & ISOLATES
Dairy ingredients 

• Powders produced via ultrafiltration of milk 
and containing high amounts of protein, 
classified based on protein concentration 

• Generally costs less but also has lactose, fat, 
and minerals
• Will produce cloudy milky product
• Mineral content will cause instability 
• Contains 40-85% protein (dry basis)

• Used in:
• Formulas to replace fluid milks

• Functionality:
• To avoid using a buffer, MPC can be added 

due to its reduced calcium content 
• Heat Stable 
• Require rehydration time at elevated 

temperatures when processing

• Produced in same fashion as MPC but purified 
to a higher protein percentage
• Protein typically >90% on dry basis

• Lower lactose content than MPC 
• Lactose in MPC = 8-52%, while in MPI it is <5%
• Several producers make ”low lactose” versions 

specifically for RTD beverages

• Used in:
• High protein beverage
• Low or lactose-free beverages

• Functionality:
• Unstable at mid range pH, require neutral pH
• Higher amount of protein and lower amount of 

sugar 
• Require rehydration time at elevated 

temperatures when processing

MILK PROTEIN CONCENTRATE (MPC) MILK PROTEIN ISOLATE (MPI)
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SKIM MILK POWDER & NONFAT DRY MILK
Dairy ingredients 

• Type of powder made from removing fat and water from pasteurized milk
• Low to No Fat (maximum of 1.5%)
• Protein usually not lower than 34%
• SMP vs NFDM
• Used in:

• Primarily used as a component in coffee creamer for its creamy texture 

• Functionality:
• Unstable at high temperatures 
• Acidic ingredients in formula can accelerate protein hydrolysis and curdling
• Generally need antioxidants in formula to protect skim milk powder from oxidation
• Flavor slightly more co
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WHOLE MILK POWDER (WMP)
Dairy ingredients 

• Milk that has the water removed through spray drying
• White color, creamy mouthfeel, dairy flavor 

• Fat about 26-40%
• Protein about 26%

• Types: Regular, instant, fortified etc. 
• Used in:

• Reconstitutions 
• Ingredient to replace fluid milk

• Functionality:
• Shorter shelf life than non-fat dry milk due to fat (oxidation)
• Creamy 
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CASEINATES
Dairy ingredients 

• A milk protein made by acid-precipitating casein followed by neutralization with a 
base
• Available as multiple forms:

• Sodium caseinate
• Calcium caseinate

• Used in:
• Primarily used as a component in coffee creamer
• Nutritional fortification in high protein beverages (often combined with milk proteins)

• Functionality:
• Highly heat stable 
• Nutrient supplement
• Excellent emulsifier to keep fat from separating in products (e.g., creamers)
• Bulking Agent due to low cost
• Flavor typically not as clean and milk-like as fluid dairy ingredients
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.Dairy ingredients 
WHEN TO CHOOSE A PARTICULAR INGREDIENT

FLUID MILK MPC MPI MILK POWDER CASEINATE

Pros • Creamy
• Good source of 
nutrients
• Flavor
• Familiarity

• Nutritional Value
• Texture and Creamy
• Emulsification
• Flavor

• Nutritional Value
• Texture and Creamy
• Emulsification
• High Protein

• Convenient
• Cost Effective
• Long Shelf life
• Consistent
• Versatile 

• Improve 
texture/creaminess
• High Protein
• Emulsification
• Cost Effective 

Cons • Perishable
• Cost
• Purchased at very 
large scale (tankers)

• Cost
• Potential for 
Sedimentation 
• May have negative 
flavor interactions 

• High Cost
• Potential Off Flavors 

• Taste
• Texture 

• Potential for 
Sedimentation 
• Flavor
• May have negative 
flavor interactions 
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PROCESSING TYPES 
• Hot Fill (175 - 205 ˚F for 15 - 30 s)

• Process of filling packaging with heated product
• Ideal for noncarbonated teas or fruit products 
• ONLY for HIGH ACID (pH <4.6) beverages (typically not coffee RTDs containing dairy)
• Can be stored ambient for long periods
• Package – PE Plastic, Glass Bottles, Cans 

• Ultra Pasteurized (280 - 302 ˚F for 1-2 seconds)
• Allows for extended shelf life (ESL) - 280F for 2 sec (refrigeration required)
• Or package aseptically for shelf stable products
• Ideal for low-acid products (pH > 4.6) (i.e. with dairy)
• Package – HDPE plastic, TetraPak

• Retort (245F for 12-20 minutes)
• Sterilizes food while sealed in package 
• Ideal for shelf stable cans, but also other packages available
• Good option: rotary agitation and water immersion retort
• Packages: cans, pouches, glass bottles

Scale Up and Commercialization
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LABELING & REGULATION
• FDA considers coffee and tea a “food”.

• Processors of Coffee and tea, including regular, decaffeinated, and instant types 
require FDA food facility registration.

• “Certified Coffee” - coffee was grown in a healthy environment, is economically 
viable for farmers, promotes fairness among farmers and workers, or all three aspects.

• The FDA requires that coffee be free from harmful contaminants, such as mycotoxins, 
and that it be free from filth, such as mold or insect infestation.

• Coffee and tea are classified as “non-alcoholic beverages” and follow this type of 
guideline.

• Caffeine labeling:
No foods or beverages containing caffeine are required to list caffeine content on 
their labels. Only over-the-counter drugs must list caffeine content.

Labeling, Regulatory and Packaging

11

NEXT STEPS 
1. Perform a pilot trial at a CMO (Contract Manufacturer or lab facility)

2. Perform a consumer testing study

3. Start shelf-life study

4. Determine your cost of goods (COGS) t determine financials and overall 
cost per unit and margins

5. Secure vendors and suppliers and obtain lead times for supply.  This will 
enable you to develop a timeline to commercialization.

6. Determine your distribution options and where you want to launch 
(regional vs. national)

Scale up and Commercialization
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FLAVOR STABILITY         FAT SEPARATION 
• Main Issue: 

• Dairy components can have negative 
interaction with coffee or tea flavors and 
can potentially change the flavor of the 
overall beverage 

• Solution:
• Processing

• Adjust pH of beverage to optimize 
interactions  **how do you adjust the pH 
(increase with this, decrease with this)

• Adding Flavor enhancers
• Can help to balance flavors, over-dosing 

can help with flavor dissipation over time
• Proper blending

• Proper blending and hydration of dry flavors and 
protein can promote better synergy overall

• Pairing coffee and protein flavors can also be an 
avenue of investigation 

Troubleshooting common issues

• Main Issue: 
• Dairy components especially fat can separate 

in beverage affecting appearance and texture 

• Solution:
• Processing

• Homogenization can break down fat globules 
and prevent separation 

• Proper Storage
• Store under refrigerated conditions to prevent 

separation if not utilizing sterilization 
temperatures 

• Emulsifiers
• Can stabilize emulsion 

13

TEXTURE & MOUTHFEEL             PROTEIN STABILITY
• Main Issue: 

• Undesirable texture.
• Can be affected by dairy fat content 

and temperature

• Solution:
• Temperature Control

• Maintain beverage at optimal 
temperatures for the protein 

• Thickening Agents
• Adding gums such as xanthan or 

cellulose to adjust to desired texture. 
Adding calcium caseinate (milk 
protein) can also increase viscosity. 

• Emulsifiers
• Adding emulsifiers can improve mouthfeel 

and prevent grittiness 

Troubleshooting common issues

• Main Issue:
• Thermal Instability 
• Whey not heat stable (must create the right environment, i.e 

formula).
• pH too high 
 

• Solutions: 
• Adding buffering agents 

• Dipotassium phosphate can help maintain pH of the product. 
• Stabilizer:

• Adding pectin may help to stabilize whey protein under acidic 
conditions 

• Proper Blending
• Proper hydration is important for any powdered protein (at least an hour 

at 120 F) – DO NOT GO ABOVE 130F (protein will begin to denature)
• Coffee and Tea are acidic products 

• Critical Watchout: pH needs to be considered for each protein
• pH of coffee products with dairy tend to be above 4.5, consider proper 

thermalization process to watch for bacteria. 
• Adding an acid to lower the pH may alter the flavor profile to undesirable 
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CANNED COFFEE READY-TO-DRINK BEVERAGE
Starter Formulas

INGREDIENT g/100 g USE

Water 70 Hydrate

Coffee Extract 10.0 Coffee/Caffeine Content

Skim Milk Powder 10.0 Flavor, Protein Source

Sugar 8.0 Flavor, Stability

Cream 1.0 Body and texture, increase 
fat 

Natural Flavor 1.0 Flavoring

pH Targets: 6.5-7.0

Ingredient 
Preparation

Homogenize 

Fill into cans 
& Seal 

Blending
Heat 

blended mix 
to 160-170F

Retort
Sterilize can 
at 240-250F

Cool to 40 F 
within 1 hr.
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LACTOSE FREE COFFEE RTD BEVERAGE
Starter Formulas

INGREDIENT g/100 g USE
Water 89.0 Hydration

Coffee Powder 
(depending on 
caffeine quantity)

3 Coffee/caffeine content, flavor

Milk Protein Isolate 1.0 Increase protein content

Skim Milk Powder 6.2 Milk flavor & solids, sweetness

Sucralose 0.02 Sweetness (without added sugar)

Natural Flavor 0.05 Flavoring

Dipotassium 
Phosphate 

0.05 Buffering agent to stabilize pH and 
protein

Cellulose Gum 0.03 Stabilizer and thickness

Salt 0.05 Balance Flavors, Add minerals, 
Stability 

Lactase Enzyme 0.01 Reduce lactose content

Vitamin A Palmitate 0.01 Antioxidant 

pH Targets: 6.8 - 7.2
Retort 240-250F in cans/bottles

Ingredient 
Preparation

Homogenize

Blending
Heat 

blended mix 
to 160-170F

pH 
Adjustment 

Add 
dipotassium 
phosphate to 

adjust pH 

Cool to 40 F 
within 1 hr.

Dispersion of 
coffee 

powder with 
protein and 

dries 

Retort
Sterilize can at 

240-250F
Add stabilizers, 

enzymes, vitamin A

Incubate 18-24 
hrs at 40 F

Fill & Seal

Cool to 40 F 
within 1 hr.
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HIGH PROTEIN SHELF STABLE RTD
Starter Formulas

INGREDIENT g/100 g USE

Water 85.27 Hydrate

Coffee Extract 5.0 Caffeine source

Milk Protein 
Concentrate 

4.0 Provide body and texture, protein source

Calcium 
Caseinate 

2.0 Emulsifier, Stabilizes Fat, Improves foam 
stability 

Sunflower Oil 3.0 Defoamer, Provide texture enhancement 

Carrageenan 0.02 Stabilizer, improve texture

Natural Flavor 0.05 Flavoring

Dipotassium 
Phosphate 

0.05 Buffering Agent

Cellulose Gum 0.03 Stabilizer

Salt 0.05 Stabilizer, Flavor

Sodium Ascorbate 0.5 Antioxidant

Vitamin A 
Palmitate

0.03 Antioxidant pH Targets: 6.6-7.2
Thermal Process: 240-280F, 4-6 seconds

Ingredient 
Preparation

Thermal 
Processing 

UHT

Blending
Heat to 135F 

for 30 
seconds

Homogenization
Pass through to reduce 

particle size
(can also be performed 

after UHT)

Cool to 40 F 
within 1 hr.

All 
ingredients 

combined and 
high sheared 

mixed

Aseptic Filling
Fill at 40F into sterilized 

package.
Seal immediately 
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MARKET SIZE 

• Estimated to be $702B in 2022

• Projection to be $1.2 T by 2030.

• Estimated 6.6% CAGR over period of 
2022-2030

• Asia/Pacific regions are the largest 
growing regions followed by Europe

• RTD is growing followed by powders

Market Expectations
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CONSUMER 
SEGMENTATION

Generation

Growing Popularity

Package

Millennials and Gen Z are driving growth

• Popularity of coffee shops/cafes and the “group 
meeting” environment

• Popularity of exotic flavors, organic, health claims 
(antioxidants), and energy drive use

• Packaging – RTD options (pouches, cans, bottles), 
able to serve hot or cold

• Convenience and “trendy”

Market Expectations
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COMPETITIVE LANDSCAPE
Market Expectations
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For more information please consult 
www.dairypcc.net
The PCC-DBII is part of  a national initiative to help the dairy industry address 
ongoing supply chain and food system challenges by offering resources for:
Business plan development, Marketing and branding, and Increasing access to 
innovative production and processing techniques to support the development of  
value-added products.
This initiative currently operates in six states — Arizona, California, Nevada, New 
Mexico, Oregon, and Washington — and is supported by 
collaborative partners and grant funding which will make more than $11.4 million 
available to regional dairy businesses for innovation-related investments.

Additional information for California processors and entrepreneurs available at 
www.cdic.net
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https://www.dairypcc.net/partnerships/
https://www.dairypcc.net/grant-applications/

