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Fermenting Value for Dairy 
Evaluating skim milk as a substrate for the biomanufacturing of value-added 
ingredients and products – YEAR 2 

SDA1-2020Y2



New York State Dairy Statistics Summary 2017
NY Agriculture & Markets: Division of Milk Control and Dairy Services



New York State Dairy Statistics Summary 2017
NY Agriculture & Markets: Division of Milk Control and Dairy Services



70% Of the World 
Population is lactose 
intolerance

30-50
Million

Americans are Lactose Intolerant 
with rates >70% among minorities
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Project Goals
• Evaluate the fermentation of skim milk 

and milk concentrates by Brettanomyces
and related yeast species to produce a 
galactose-rich fermented milk. 

• Optimize fermentation parameters for 
galactose production from skim milk and 
milk concentrates by Brettanomyces. 



Ethanol Production

Acetic Acid Production

Potential Galactose Production

Building on Previous Dairy Promotion Board 
Funded Knowledge



Amplifying Dairy Support

$100,000
$460,000



Fermenting Value for Dairy 
Evaluating skim milk as a substrate for the biomanufacturing of value-added 
ingredients and products.

SDA1-2020Y2

Project SDA1-2020Y2, Year 2: Request from NYS 
Milk Promotion Board for the period January 1st, 
2021 - December 3125, 2021 - $89,561.



SPORES
The application of lactose oxidase to 

control sporeformers in dairy products.

SDA2-2020Y1



Spores are Heat-resistant



Spores Cause Many Dairy Product Defects



H2O2 +    Lactobionic  acid

Lactose oxidase (LO)
14

Lactose oxidase   +   Lactose   +   O2

Lactoperoxidase   +   SCN- +   H2O2
ANTIMICROBIAL 

COMPOUNDS

• Preservation of tissues

• Cosmetics

• Protein and fat replacer

Lactose is naturally present in milk 

Enzymes are a common ingredient in dairy products

LO

LP



Build on Previous Dairy Success
UHT Shelf life – The application of lactose oxidase to control Pseudomonas and improve UHT milk.

Raw Milk ControlLOX

Proteolysis

Plasmin Bacterial

Outcomes:
Papers: 2 Published, 1 Submitted
Posters: 3 presented (1 finalist in grad student competition)
Presentations: 12 (national and regional)
Interest from industry - feedback raw milk storage has potential need for 
improvement



Specific Goal of the Project: To evaluate the use of lactose oxidase to 
control sporeformers in raw milk, and thus improve dairy product quality.

Objectives:

1. Evaluate the impact of lactose oxidase on thermal inactivation of common fluid milk 
associated sporefomers: Bacillus weihenstephanensis, Bacillus cereus, Paenibacillus. 
odorifer, Paenibacillus amylolyticus, and Paenibacillus graminis.

2. Evaluate the impact of lactose oxidase on thermal inactivation of common dairy powder 
associated sporefomers: Bacillus licheniformis.

3. Evaluate the impact of lactose oxidase on thermal inactivation of common cheese associated 
sporefomers: Clostridium tyrobutyricum.

4. Demonstrate the ability lactose oxidase treatment of raw milk to reduce sporeformers in in 
fluid milk under typical storage conditions.

5. Demonstrate the ability lactose oxidase treatment of raw milk to reduce sporeformers in in 
skim milk powder under typical storage conditions.

6. Demonstrate the ability lactose oxidase treatment of raw milk to reduce sporeformers in in 
cheese under typical storage conditions.

7. Demonstrate that there is minimal detrimentally sensorial impact on fluid milk and skim milk 
powder made from lactose oxidase-treated raw milk.

How will this project benefit NYS Dairy Producers or the NYS Dairy Industry? 
This project will benefit NYS Dairy producers by validating a novel, easy-to-implement method that
could then used to improve NY raw milk quality and improve the fluid milk shelf-life, reduce cheese,
and increase the competitiveness of NY dairy powders.



Early Signs of Promise



The application of lactose oxidase to 
control sporeformers in dairy 

products.

SDA2-2020Y1

Project SDA2-2020Y1, Year 1: Request from NYS 
Milk Promotion Board for the period January 1st, 
2021 - December 31st, 2021 - $90,033.



SLITS
Control of heterofermentative bacteria 
isolated from NY Cheddar and Gouda 

Cheese to prevent slit and discoloration 
defects

SDA3-2020Y1



Cheese 1
Lactobacillus wasatchensis
Lactobacillus coryniformis
Lactobacillus versmoldensis

Cheese 2
Lactobacillus parabuchneri
Lactobacillus paracasei

Cheese 3
Lactobacillus paracasei

Cheese 4
Lactobacillus paracasei

NY Cheese
Survey

Heterofermentative Lactic Acid Bacteria



Bacteriophage Hunt
• Viruses than attack only bacteria
• Very Specific
• Must numerous organism on the plant
• Typical Found in the Environment of their Host
• Natural Control Mechanism



Goal of the Project: To confirm the role of heterofermentative, lactic 
acid bacteria as the cause of defects in NY State cheese and identify 
potential control mechanisms.

Objectives:
1. Demonstrate that both Lactobacillus wasatchensis and 

Lactobacillus parabuchneri results in slit/gas defects in cheddar and gouda 
cheese.  

2. Isolate phage that target Lactobacillus wasatchensis and 
Lactobacillus parabuchneri.  

3. Demonstrate that the phage can be used to control Lactobacillus 
wasatchensis and Lactobacillus parabuchneri and prevent defects in cheddar 
and gouda cheese

How will this project benefit NYS Dairy Producers or the NYS Dairy Industry? 
This project will benefit NYS Dairy producers by addressing an industry wide defect, and thus 

improving quality, sustainability, and sales of key NYS dairy products.








SLITS
Control of heterofermentative bacteria 
isolated from NY Cheddar and Gouda 

Cheese to prevent slit and discoloration 
defects

SDA3-2020Y1

Project SDA3-2020Y1, Year 1: Request from NYS 
Milk Promotion Board for the period January 1st, 
2021 - December 31st, 2021 - $65,961.



Samuel D. Alcaine, Ph.D.
Assistant Professor - Dairy Fermentations

Department of Food Science
Cornell University

362 Stocking Hall
Ithaca, NY 14853

607-255-9183
alcaine@cornell.edu

mailto:alcaine@cornell.edu
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