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PASTEURIZATION DO’S AND DON'TS:

TIPS FOR MAINTAINING AND OPERATING PASTEURIZERS

The pasteurizer is arguably one of the most important
pieces of equipment in a dairy plant producing and/or
utilizing pasteurized milk. The U.S. has been enforcing
pasteurization for Grade A dairy products for more
than 100 years. In 1924, the Standard Milk Ordinance,
now known as the Pasteruized Milk Ordinance (PMO),
was established. A U.S. Food & Drug Administration
website recognizing the centennial of the PMO states,
“It significantly reduced the risk for foodborne illness
in dairy products, thus strengthening consumer
confidence in the safety of the milk we drink” (1).

The dairy industry relies on pasteurizers for production
of safe dairy products. However, to ensure safe
production, the pasteurizer needs to be maintained and
monitored to confirm that it is operating properly. This
article covers some of the basic “dos” and “don’ts” of
maintaining and operating a pasteurizer.

Do - Open Up the Pasteurizer for
Maintenance

As one of the most important units in the dairy plant,
every plant needs to have staff who are trained to
perform checks and maintenance on the pasteurizer(s).
Alex O’Brien, CDR Dairy Safety & Quality
Coordinator, recommends that plants open their
pasteurizers at least once on an annual basis.

Once it’s open, the integrity of the gaskets and heat
exchange plates needs to be checked. There may be
gaskets that are cracked or deteriorated that need to be
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replaced. There might be integrity issues with the plates,
such as burned on product, mineral buildup, holes or
cracks in the plates. The transfer areas of the pasteurizer
need to be checked as well for any possible obstruction
or foreign material that could potentially block or
impede flow.

To check the heat exchange plates, O’Brien
recommends using a blacklight, which can help spot
holes that the naked eye can’t. Keep in mind that plates
may be heavily soiled and may need to be cleaned by
hand prior to inspection. Some of these holes can’t be
seen even with a light. So, another option is to conduct
a dye test on the plates to test for holes/leaks. There
are also methods that use pressure to check for holes,
although this procedure can be hard on the equipment.

Completing an inspection and maintenance once a
year may save you an uncomfortable conversation
during regulatory inspection or time and seal visits
that find issue with pressure differential between the »
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pasteurized and non-pasteurized portions of the plates
(indicating potential cross-contamination from the raw
side of the pasteurizer). It can also be helpful to know
your regulatory bodies and frequency of inspection. If
possible, couple pasteurizer maintenance with audits if
they require you to open the plate.

Don't - Ship Out Product Before Pasteurization
is Verified

If an issue is discovered with the pasteurizer, for instance
ahole is found in a heat exchange plate, the safety of

all of the product that has been produced since the last
pasteurizer check is in question. Ideally, plants uphold a
“Hold and Release” program that does not allow finished
goods to leave the firm’s possession prior to checking the
pasteurization documentation for compliance.

Do - Include Relevant Information on Each
Pasteurization Chart

O’Brien says the pasteurization chart is the most
important document in a plant. “The pasteurization chart
is basically telling you if product is pasteurized or not,” he
said.

Each pasteurization chart needs to have information on it
so that it is clear what pasteurizer the chart is associated
with, date, time, etc. Here’s a list of information that
should be recorded on each chart:

© Proper stamp or documentation for the intended
piece of equipment:

a. Plant address

b. Plant number, License number

c. Initials/signature of ALL operators for that time
period

® Check and document that all regulatory seals are
present

© Document cut in/cut out temperature at start up

O Document date (day, month, and year)

© Document product and quantity of product being
run on chart

® Document DRT verification or indicating vs.
recording temperatures (needs to be done on both
charts during forward flow of product)

@ Document all diverts and reasons for diverts

©® All sanitation cycles (caustic wash, acid wash and
sanitize rinses)

Some of this information (like #1) can be recorded on a
stamp that employees can use to stamp the pasteurizer
chart, so they don’t have to repeatedly write it down on
charts.
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For more information, see this one-point lesson from
CDR on HTST Charts: https://go.wisc.edu/9u7802

Additionally, even if the above information is on the
chart, if the chart recorder is not recording the correct
values, or is not readable/distinguishable, this can lead to
product recalls (2, 3, 4). Recalls have occurred because
the event pen was not printing or didn’t shift when it was
supposed to, which results in an inaccurate chart.

Don't - Ignore Red Flags

O’Brien emphasizes the importance of employing
common sense when operating a pasteurizer. Some red
flags or issues include water or product dripping from
the pasteurizer. This is often a sign that the pasteurizer
is tightened too much, which can cause the plates to

be uneven, leading to leaking. This can be avoided by
following manufacturer specifications. Other red flags
can include temperatures or pressures fluctuating more
than normal, more frequent diverts, high APC/SPC or
coliform counts on pasteurized milk samples.

Do - Establish and Follow Procedure to
Sanitize the Pasteurizer

Once a pasteurizer run is complete, the unit needs to be
cleaned. Plants need to set a procedure that clearly states
the steps, temperatures and products used to properly
sanitize the pasteurizer. O’Brien said this is typically a
five-step procedure: water rinse, caustic rinse, another
water rinse, acid wash, and sanitizer wash. Again, each
plant needs to set a procedure that is effective for their
pasteurizer(s).

Do - Have a Licensed Pasteurizer Operator

In order to make cheese in the State of Wisconsin, a plant
has to have at least one licensed pasteurizer operator
(Wisconsin Administrative Code ATCP 65.04). These
people are trained to know the entire pasteurization
system (DRT, divert valve, backflow prevention, etc.). s



Don’t - Skimp on Sampling/Testing

O’Brien encourages trained employees, like the licensed
pasteurizer operator, to routinely sample right off of the
pasteurizer. “You want to see what your coliform counts
are, and, even on another level, injured cell test, which is
a test that not enough people know about,” O’Brien said.

The injured cell test helps give an accurate picture

of whether or not the pasteurizer is clean/operating
correctly. For example, in some cases, coliform counts
may come back in an acceptable range (<10 cfu/ml)
but then you might have higher counts in the cheese.
An injured cell test can give a better indication if there
is an issue with the pasteurizer. If the injured cell count
is high, it is an indication that there is an issue with

the pasteurizer, such as a biofilm. If a pasteurizer has a
regen section, that is a prime area for spores to grow and
establish biofilms. O’Brien recommends talking with
your chemical reps in regard to properly conducting a
biofilms wash.

Another important test is phosphatase testing. O’Brien
said that there are handheld units that can quickly
conduct a phosphatase test. While these handheld

units may not be NSF approved, they will still provide
valuable information regarding phosphatase levels.
O’Brien recommends conducting a phosphatase test at
the start and end of the run. “If you're collecting those
samples routinely, you can trend that data and see if your
pasteurizer is running properly.”

Other helpful tests include SPC and lab pasteurization
or thermoduric counts.

Do - Maintain Pasteurizer Piping

O’Brien reminds pasteurizer operators that the piping
feeding the pasteurizer also needs to be maintained.
This includes checking and replacing worn gaskets in
the piping. It is also recommended that plants use a
borescope to check the integrity of the welds on the

piping.

Do - Monitor Sanitation of the Vacuum
Breaker

The vacuum is an often forgotten, yet important, part of
the pasteurizer system. Whether this item can be cleaned
via CIP or needs manual cleaning, it’s essential to verify
that this part of the pasteurizer is being cleaned properly
and consistently. If the vacuum cannot be cleaned via
CIP, it can become a source of contamination if it is not
removed from the unit and manually cleaned.

Do - Preventive Maintenance
There are several pump and valves that intricately work
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' Itis impor}ant to routinely rep

lace gask/t;ttc in the fastewizer.
together to allow every particle of milk to get to >161° F
for >185 seconds. Therefore, it is important to routinely
replace gaskets and check valve integrity for sanitary check
valves, start-up valves, and flow diversion valves.

For example, flow diversion valves, if not properly
maintained, can cause issues with microswitches being out
of position. Or, on the contrary, if a plant doesn’t conduct
preventive maintenance and fails to verify the position of
the microswitch when done, it can cause a test failure.

This is a look at some of the “dos” and “don’ts” of properly
operating and maintaining pasteurizers in a dairy plant.
Following these steps and establishing and following your
plants procedures is critically important as the pasteurizer
is essential to producing quality, safe pasteurized dairy
products. For more information or additional questions
regarding operating and maintaining a pasteurizer, contact
Alex O’Brien at aobrien@cdrwisc.edu. #

Technical Contributor: Alex O’Brien,CDR

Sources

1. US. Food & Drug Administration. “Pasteurized Milk
Ordinance Centennial.” FDA.gov. July 24, 2025. https://
www.fda.gov/food/milk-guidance-documents-regulatory-
information/pasteurized-milk-ordinance-centennial

2. News Desk. “Improper pasteurization spurs milk

recall.” Food Safety News, May 10, 2024, https://www.
foodsafetynews.com/2024/05/improper-pasteurization-
spurs-milk-recall/.

3. Cook’s Farm Dairy. “Recall & Safety Alerts.”
Cooksfarmdairy.com. July 24, 2025. https://
cooksfarmdairy.com/Recall-Safety

4. U.S. Food & Drug Administration. “Enforcement Report.”
FDA.gov. July 24, 20235. https://www.accessdata.fda.gov/

scripts/ires/?Product=155541




FERMENTED DAIRY PRODUCTS’ EMERGING ROLE IN KEY

HEALTH OUTCOMES

The dairy industry is focused on producing high-quality,
safe dairy products that taste great and provide specific
functionality (e.g, stretch, melt, etc.). In addition to
meeting consumer expectations, emerging research and
meta-analysis reports (reviews of various clinical studies)
are finding that dairy products, specifically fermented
dairy products, also have a number of positive impacts on
key health outcomes.

Cheese, yogurt and other dairy products have long been
touted as good sources of protein, healthy fats, essential
amino acids and vitamins and minerals like calcium. But
research is also finding that fermented dairy products, like
cheese, yogurt, kefir, etc., impact key health outcomes in a
variety of complex ways that are still being understood.

Healthy Aging/Cognition

As people age, major health concerns include sarcopenia,
or loss of muscle mass, osteoporosis and cognitive
decline. Cheese and dairy products, like Greek yogurt,
have been touted for their high protein content, which
can help maintain muscle mass. Many cheeses contain
more than 25% protein and products like Greek yogurt
can contain up to 20 grams of protein per serving. In
addition, dairy products contain calcium, which can help
maintain healthy bone density.

As for supporting cognitive health, recent meta-analysis
reports have indicated that there is an inverse relationship
between dairy intake and cognitive decline (Villoz et al.,
2024). In addition, several cross-sectional and cohort
studies have suggested

Yogurt has been
extensively studied

for its impacts on key,
functional health and
wellness outcomes, such
as gut functionality,
immunity and
inflammation, changes
in the microbiota, and
more. Research on

that some types of
cheese have the potential
to increase cognitive
function in elderly groups
(Kim et al., 2023; Suzuki
etal,, 2024). This impact
is likely associated with
gut-brain interactions
and the presence of key
metabolites produced in

cheese has focused more
on the impact of cheese
consumption on cardiometabolic health (e.g., changes
in LDL or HDL cholesterol or cardiovascular disease
risk) [showed that cheese has no negative impacts].
Less work has been conducted on the effects of cheese
on gut-barrier function, immune health, the gut-brain
axis, and other emerging health and wellness outcomes
but scientists at the Center for Dairy Research (CDR)
hypothesize that the complex microflora in aged cheese
generates unique bioactives that directly impact gut and
brain health.

Fermented Dairy Products

Fermented foods, like yogurt, aged cheeses, and kefir,
contain live, active microbes that provide health benefits
such as increasing the concentrations of vitamins,
bioactive and immunomodulatory compounds, while
enhancing food safety and shelf-life. When cheese is
fermented or aged, protein and fats can be converted into
a vast array of interesting compounds and metabolites.

@

the gut (or found in aged
cheese) that can cross
the intestinal epithelial barrier, enter systemic circulation
and trigger physiological responses both directly and
indirectly. Essentially, when cheese ages, the protein and
fat can be hydrolyzed into amino acids and fatty acids

or further converted into a vast array of compounds and
metabolites. Some of these compounds can cross the
gut/brain barrier and have a positive impact on cognitive

health.

In the study by Suzuki et al., researchers found that
cheese intake (Camembert cheese) had a significant
inverse association between cheese intake and mild
cognitive decline. The researchers wrote, “Upon the
fermentation of the white mold Penicillium camemberti,
functional lipids such as oleamide and dehydroergosterol
are produced”. Ano et al. (2015) pointed out that these
components could help suppress brain inflammation.
Furthermore, a recent study has shown that oleamide
contributes to maintaining cognitive function and
improving sleep in humans (Sasaki et al., 2024). It was »



speculated that the intake of white mold cheese, including
Camembert cheese, may help suppress mild cognitive
decline.

In addition, cheese may also support healthy gut
microbiota by providing precursors for the generation of
metabolites by the gut microbiome that communicates
from the gut to the central nervous system.

Mental Health/Depression

Mental health issues, like depression, are a common
mental disorder widely impacting people across the
globe. A recent meta-analysis suggested that the intake
of fermented dairy foods was associated with decreased
risk of depression (Luo et al., 2023). While the exact
mechanisms still need to be investigated, Luo et al. and
other researchers hypothesize that metabolites present in
some fermented dairy foods pass the blood-brain barrier
and help stabilize mood and behavior.

Serotonin, a key neurotransmitter that is involved in
regulating mood and other functions, is synthesized

in a 2-step process originating from the amino acid
L-tryptophan and milk/cheese is a rich source of this
amino acid. While more research is needed, it appears
that consuming fermented dairy products, that are rich
in amino acids like L-tryptophan, can help regulate and
boost serotonin production, which impacts mood and
behavior.

Positive Physiological Impacts in Dairy

It is well understood that dairy products provide protein,
healthy fats, essential amino acids and vitamins and
minerals like calcium. It is exciting to see emerging
research that could shed light on how dairy foods go
beyond providing key nutrients and potentially have a
positive impact on key health outcomes associated with
cognition and mental health.

This is an exciting area of research because it not only
highlights additional ways fermented dairy products

may contribute to our health but, perhaps, researchers
and dairy processors can develop methods to enhance
dairy products to target these desired physiological
benefits/health outcomes. Researchers are already
looking at fortifying cheese with additional compounds
like bioactive peptides or other nutritional materials like
milkfat globule membrane or whey phospholipid protein
concentrate (WPPC). In the case of bioactive peptides,
several have positive physiological properties like the
ability to lower blood pressure. It might be possible to
add/fortify these specific bioactive peptides to levels in
cheese that could result in a positive impact on reducing
hypertension.

Again, this is an exciting, emerging area of research

and focus for dairy products. CDR scientists hope to
support and expand the knowledge and understanding
of the many ways and mechanisms that fermented dairy
products may positively impact human health outcomes.
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CURD CLINIC - DAMAGE TO FLUID
MILK AT RETAIL AND BY CONSUMERS

. CURD CLINIC DOCTOR: DEAN SOMMER, CDR
[ R R

The Fall 2024 issue of the Dairy Pipeline featured an
article on abuse of cheese at retail, which results in
quality and flavor degradation. One of our distinguished
readers, Robert Aschebrock, retired USDA Dairy
Product Supervisor, responded that he agreed with

our assessments, and gave some great suggestions on
protecting fluid drinking milk from being damaged at
retail as well as by consumers.

It should be noted that pasteurized fluid milk is not
sterile. Pasteurization kills any pathogenic bacteria that
might be present, and kills many spoilage bacteria as well,
but doesn’t kill all spoilage bacteria. And, as we’ll discuss
later in this article, pasteurization actually activates spores
in certain spore forming bacteria like Bacillus that may be
contaminating the milk, resulting in spore germination
and growth and potentially spoiling the milk.

Temperature Abuse

Because pasteurized milk still contains viable bacteria,
including psychrotrophic bacteria that can grow even at
refrigeration or slightly above refrigeration temperatures,
any temperature abuse that may occur of the milk will
speed up the growth rates of these spoilage bacteria and
increase the likelihood of off flavors and milk spoilage
and ultimately customer dissatisfaction with the product.
Sell by dates on fluid milk containers are estimates on
how long the milk will still be of good quality before
some of these spoilage bacteria that can grow at cold
temperatures adversely affect the product quality and
freshness. Any temperature abuse that occurs during
distribution, at retail, or by the consumers may result in
flavor degradation of the milk prior to the dates on the
package.

Robert Aschebrock provided some great examples

of how temperature abuse of milk often occurs.
Occasionally, upon receipt of fluid milk at retail stores,
pallets of fluid milk are left unrefrigerated on the loading
dock for significant periods of time, allowing the milk to
warm and activate psychrotrophic bacteria.

In supermarkets, particularly in superstores, consumers

often put the packages of milk in their shopping cart
and then continue to shop for long periods of time

@

before checkout, allowing the milk to warm up. To
make matters worse, often consumers put the milk into
warm automobiles and drive around while doing other
shopping, allowing the milk to warm up, particularly in
warm summer months.

At home, some consumers allow packages of milk to
stand on the counters of their kitchens for long periods
of time, allowing the milk to warm up. Furthermore,
many consumers don’t regularly check their refrigerator
temperatures, and it is common to have refrigerator
temperatures at SO°F and above. This temperature may
feel cool to consumers, but as my colleague Dr. Mark
Johnson is fond of pointing out, to psychrotrophic
bacteria SO°F is warm, and they can rapidly multiply and
damage the milk.

All these potential points of temperature abuse of the

fluid milk are additive, meaning the more of them that
occur in any one instance of a package of bottled milk,
the more likely milk spoilage and oft flavors will occur.

Light Abuse

Although temperature abuse is the most common cause
of premature spoilage of fluid milk, there are other more
insidious factors at play as well. Another common issue is
light abuse. My colleague Dr. Robert Bradley (emeritus
professor, UW-Madison Food Science) has studied this
phenomenon extensively over the years. The old paper
milk carton was pretty good at blocking light penetration
and preventing light damage to the fluid milk. But,

today, most milk is sold in blow molded plastic jugs.
While these plastic jugs have a lot of positive attributes
compared to paper milk cartons, one thing they don’t do
well is block light.

When milk is exposed to light, the light rays damage the
milkfat in the milk. This damage is called light oxidation.
The result is chemical breakdown of the milkfat resulting
in oxidized off flavors in the milk. These oxidized off
flavors are often referred to as tasting like wet cardboard.
Many people are quite sensitive to this off flavor, which
will decrease consumer acceptance of the milk. =



This light damage typically occurs at the retail store
where the plastic jugs of milk are displayed under too
much light. The more intense the light, and the longer
the exposure to the light, the more light oxidation of the
milk will occur. Sunlight is even worse, so if a consumer
exposes the plastic jug of milk to sunlight in their car on
the drive home from the store, further light oxidation can
rapidly occur.

Milk Curdling

Lastly, I would like to address perhaps the most off
putting of all fluid milk defects, curdling. Normally when
we think of curdling we are talking about a situation
where severe temperature abuse of the milk has occurred,
resulting in the activation of lactic acid bacteria in the
milk and resulting production of lactic acid in the milk jug
to such a degree that the proteins in the milk curdled. In
essence, we have made a poor-quality yogurt in the milk
jug. It’s never a pleasant experience to pour milk on your
cereal in the morning or pour yourself a glass of milk and
it comes out of the milk jug in chunks.

But, due to huge improvements in raw milk quality
from the dairy farm over the last decades, and to better
sanitation practices at milk bottling plants, this defect is
extremely rare today. Yet sometimes milk curdling still
occurs, and it happened to me twice last summer. But
this is a different type of curdling, called ‘sweet curdling’
It is not caused by acidification of the milk by lactic acid
bacteria in the pasteurized milk. Rather, it is caused by
enzymes produced by certain species of spore-forming
bacteria called Bacillus.

Bacteria like Bacillus produce spores within their cells.
These spores are like survival eggs. Often somewhat
round, they are the bacteria’s defense mechanism to
survive extreme environmental conditions, like the

heat of pasteurization. While pasteurization will kill the
Bacillus vegetative or mother cell, the spore will survive
pasteurization and later germinate and grow in the milk to
produce a new vegetative cell.

Certain species of Bacillus can produce enzymes that

will coagulate the proteins in milk without the need

for acid production, thus the term sweet curdling. In
addition to curdling of the milk proteins, this also results
in unappealing bitter off flavors. My former colleague

Dr. William Wendorft and his colleagues studied this
phenomenon (Wendorff, et al.). They found that while

it was thought that Bacillus cereus was the most common
organisms causing this issue, perhaps Bacillus mycoides is a
more common culprit. And that is the organism we found

in the curdled milk samples that I brought from home
this summer.

Where do these Bacillus organisms come from? Typically,
they are associated with soil, cow bedding, and often
poor quality silage and fermented dairy cattle feed stocks.
Many of today’s modern dairy farms increasingly rely

on these fermented feeds for feeding their dairy cattle.

If the fermentation of the silage or other grains isn’t

done properly, bacteria like Bacillus can thrive, grow,

and contaminate the feed, ultimately finding their way
into the cow’s environment and contaminating the milk
during the milking process. Since pasteurization won'’t
kill the spores, and actually results in spore germination
and growth in the pasteurized milk, quality problems can
ultimately occur in the finished bottled milk.

Per capita sales of fluid milk have been decreasing for
decades. No one knows how much of this decline is the
result of poor product quality experiences by consumers.
But we do know that limiting temperature abuse and
light exposure of the finished bottled milk as well as
controlling spore counts in the raw milk from the farm
can potentially go a long way to improving the experience
of consumers drinking milk. #
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Plastic bottles allow light to pass through, which can result in light oxidation and
off flavors (wet cardboard).




WCMA creATES FUND TO SUPPORT CDR RESEARCH

The Wisconsin Cheese Makers Association (WCMA)
recently announced a $100,000 investment in the
Center for Dairy Research (CDR), establishing the
WCMA CDR Fund through the University of Wisconsin
Foundation. This new fund will support CDR’s research,
training, and outreach efforts, specifically with a focus on
graduate student research.

WISCONSIN S
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This new WCMA CDR Fund to support the activities
of CDR is very exciting and timely. Recently, the dairy
industry partnered with the state of Wisconsin and UW-
Madison to create a world class dairy research facility at
CDR. This provides outstanding spaces for conducting
research and for providing high-quality training for
industry employees in dairy processing and food safety.
We know that industry is very proud of this new facility.
CDR Director Dr. John Lucey emphasized the
importance of the new fund in light of recent industry
and university investments in dairy innovation.
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“We want to keep our dairy industry moving forward
and to keep the CDR as a top-class location for dairy
research and education,” Lucey said. “Innovation is the
key for continued growth of our industry, and that takes
research.”

Dr. Lucey further shared the importance of the graduate
program at UW.

“Each year over 120 students from around the world
apply to the UW-Madison graduate program in Food
Science, and annually we only recruit about 4 to 6 of
these applicants to join dairy (foods) graduate research
labs,” Lucey said. “The limiting factor is insufficient funds
at CDR to support more students and their project costs.
The cost to recruit a graduate student is currently over
$55,000 per year and. Over the past 20 years, more than
8 of our students have won national graduate student
oral competitions in dairy foods, so we have excellent
students!”

This new fund will supplement other sources of
competitive funds for research, but the WCMA CDR
Fund would, importantly, allow CDR staft greater

opportunity to get out early and recruit the best students.

o

Lucey also highlighted a wide range of research areas
the fund could support, including:

o Exploring health benefits from cheese
consumption(e.g., cognition and stress).

o Creating value-added ingredients from dairy
coproducts like whey and permeate.

o Solving cheese defects or improving flavor
consistency through modern sequencing
techniques.

o Developing specialty cheeses, extending shelf
life for export products, and improving milk
functionality.

“We would love to recruit more of these top-class
students to CDR/UW and grow that talent pipeline for
the industry,” Lucey said.

WCMA Director John Umhoefer shared his vision for
the lasting impact of this fund.

“We view the establishment of this new fund as a
wonderful approach to help leverage the $72 million
investment in the new dairy facilities at the all-

new Center for Dairy Research and Babcock Hall,”
Umbhoefer said. “The new WCMA CDR Fund is a new
tool to keep our dairy industry vibrant into the future.”

Support CDR Research

Companies and individuals interested in contributing
can donate electronically at www.cdr.wisc.edu/support-
cdr. All contributions to the WCMA CDR Fund are
tax-deductible, and donors may choose to pledge their
support over multiple years. s

Tom Guerin CDR, John Lucey, CDR, Tim Omet, Emmi Roth, John Umhocfer,
WCMA, Scott Fletcher, University of Wisconsin Foundation.



CDR EVENT HIGHLIGHTS CAMPUS
RESEARCH TO VALORIZE DAIRY CO-
PRODUCTS

The Center for Dairy Research (CDR), in conjunction
with the Dairy Business Innovation Alliance (DBIA),
held an event earlier this summer with BioMADE that
featured UW-Madison research focused on bioconversion
and bioprocessing.

/BioMADE.

BioMADE (Bioindustrial Manufacturing and Design
Ecosystem), created in October 2020, is one of eight
Manufacturing Innovation Institutes sponsored by the
U.S. Department of Defense. It has a network of more
than 325 members across 39 states that are developing
biomanufacturing technologies with the mission to create
a more resilient supply chain, reshore manufacturing
jobs, and produce biobased products without relying on
foreign sources.

CDR/UW-Madison are members of BioMADE as

some of the work that BioMADE supports overlaps
with areas of research taking place at CDR and across
the UW-Madison campus. Specifically, CDR and other
researchers are developing methods to utilize dairy co-
products and agricultural residues to make value added
materials, like green chemicals, fuels, energy, and natural
food ingredients.

“UW's partnership with BloMADE enhances our ability
to scale and commercialize bio-based innovations,” said
Troy Runge, CALS Associate Dean for Research and
Extension. “BioMADE provides access to a national
network of researchers, funding opportunities, and
industry collaborators, accelerating the translation of
research into real-world applications.”

The purpose of the recent event hosted by CDR was to
further highlight campus researchers and leaders, learn
more about opportunities available through BioMADE
and show how other UW-Madison departments and
scientists can better utilize CDR’s membership with
BioMADE.

“The CDR is focused on trying to valorize dairy
co-products and we are exploring partnerships like
BioMADE to help our dairy industry progress in this
important strategic goal,” said CDR Director Dr. John
Lucey.

At the event, CDR shared its work in bioprocessing,
scaleup and company collaborations. UW-Madison
researchers from six different projects, which are being
supported by DBIA, also presented their research related
to bioconversion and upcycling using various agricultural
waste streams. These researchers included:
o0 Dr. Brian Pfleger, Department of Chemical and
Biological Engineering
0 Dr. Erica Majumder, Department of Bacteriology
o Dr. Victor Ujor, Department of Food Science
o Dr. Xuejun Pan, Biological Systems Engineering
o Dr. Daniel Noguera, Environmental Engineering
o Dr. George Huber, Department of Chemical and
Biological Engineering.

“Valorizing dairy co-products addresses key challenges
in sustainability, waste reduction, and rural economic
development,” Runge said. “By converting low-value
byproducts into renewable alternatives to petroleum-
based products, this research supports a circular
bioeconomy and strengthens the competitiveness of
Wisconsin’s dairy industry.”

In addition to those presenting research, a number of
leaders from across campus participated in the event,
including: Glenda Gillaspy, CALS Dean, Troy Runge,
CALS Associate Dean for Research and Extension;
Cynthia Czajkowski, Senior Associate Vice Chancellor
and Associate Vice Chancellor for Research in the
Biological Sciences; and staff from the Wisconsin Energy
Institute, WARF licensing and patenting technologies,
Discovery to Product (D2P), and the Sustainability
Research Hub. Staff from Dairy Farmers of Wisconsin
also attended the event.

The event included a tour of the facilities at CDR, which
includes a 400L bioreactor that will be instrumental

in scaling up some of the research and technologies
being developed by UW-Madison researchers and other
national scientists.

In addition to partnering with BioMADE, CDR s also
working with the Great Lakes Bioenergy Research Center
(GLBRC) and the Dairy Innovation Hub, both of which
are focused on circular bioeconomy initiatives that better
utilize both dairy products and other biobased materials.



DAIRY BUSINESS INNOVATION
ALLIANCE GRANTS NOW OPEN

Midwestern dairy businesses can prepare now to apply
for a total of approximately $3 million across two
direct-to-business grant programs offered by the Dairy
Business Innovation Alliance (DBIA). The funding will
be available to small- to medium-sized dairy farmers,
manufacturers, and processors in Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, Ohio,
South Dakota, and Wisconsin.

The Dairy Business Builder and
Dairy Industry Impact

grant programs are
administered by the DBIA,

a partnership between the
Wisconsin Cheese Makers
Association (WCMA) and
the Center for Dairy Research
(CDR). Applicants interested
in diversifying on-farm activity, creating value-added
products, or enhancing dairy byproducts are eligible to
apply for the Dairy Business Builder program.

Applicants pursuing projects that could have a potential
effect on the broader industry can apply for the Dairy
Industry Impact grant program. Specific focus areas for
the Dairy Industry Impact grants will be announced
when the grant period opens. Applicants may apply to
both grant programs and are eligible to receive awards of
up to $100,000 from each offering.

Dairy Business
1] . .
— Innovation Alliance

Application materials for both grant programs is available
online at dbia.wisc.edu. Applications are due by 5 pm
(CT) on September 30. Prospective applicants are
encouraged to view an informational webinar that was
hosted by DBIA staff at 1 pm (CT) on Tuesday, August
5. The webinar was recorded and is accessible throughout
the application period.

The DBIA is supported by funding from the U.S.
Department of Agriculture and was created in the 2018
federal Farm Bill. Since then, the DBIA has awarded over
$20 million across more than 250 grants to Midwestern
dairy farms and businesses. The program also offers
technical assistance to dairy farmers and processors in
participating states. More information, including past
project summaries and program impact, is available
online at dbia.wisc.edu. #
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NEW DAIRY WASTEWATER FUNDAMENTALS
SHORT COURSE IS AUGUST 26

Dairy wastewater technicians and dairy processors
looking to sharpen their wastewater management skills
can register now for the all-new Dairy Wastewater
Fundamentals Short Course, a one-day, in-person
training offered by the Wisconsin Cheese Makers
Association (WCMA) and the Center for Dairy Research
(CDR).

“This course is a practical, hands-on introduction to a
critically important part of dairy plant operations,” said
John Umhoefer, WCMA Executive Director. “We're
proud to partner with CDR and industry experts to
provide this unique educational opportunity.”

Scheduled for Tuesday, August 26, 2025, in eastern
Wisconsin, the course includes classroom education

and a dairy plant site visit. The morning session, hosted
at McMahon and Associates in Neenah, will feature
instruction from wastewater experts in the dairy
processing industry. In the afternoon attendees will travel
to Agropur’s wastewater treatment facility near Little
Chute for a guided tour of a cutting-edge processing
system in action.

“Wastewater treatment is complex and evolving, and this
course provides essential knowledge for both regulatory
compliance and environmental stewardship,” said Dr.
John Lucey, CDR Director.

Topics covered will include:
o Key objectives of wastewater treatment
o Terminology and system components
o How dairy wastewater differs from municipal
systems
o Regulatory limits and permitting
o Optimization strategies for treatment systems

The fee for this course is $129 and includes morning
refreshments and lunch. Space is limited, and early
registration is encouraged. For more information and to
sign up, visit cdrwisc.edu/education. #




CONGRATULATIONS TO VIC GRASSMAN
ON HIS RETIREMENT

After more than a decade, the CDR bids farewell to Vic
Grassman, whose contributions have transformed the
way CDR engages with the dairy industry, start-ups, and
economic development partners across Wisconsin and

beyond.

Vic joined CDR in 2012 as part of the i6 Challenge Grant,
becoming the first “non-technical” team member specifically
brought on to work directly with industry
partners. As Technology Commercialization
Manager, Vic brought with him over 25 years
of experience in economic development,
including leadership roles at the Wisconsin
Department of Commerce and the City of
Janesville. His presence marked a significant
step forward in connecting CDR's scientific and
technical expertise with real-world business development
needs.

In 2014, Vic launched the cMJRBO Program (Tech
Transfer, University Research and Business Opportunity), a
flagship initiative designed to serve as a business accelerator
for food and dairy companies. Under his leadership,
TURBO became a vital resource for entrepreneurs and
established companies alike offering business planning,
regulatory guidance, and financing assistance to help bring
innovative products to market.

Vic also played a key role in securing and managing

grants that bolstered Wisconsin’s dairy economy. He was
instrumental in facilitating partnerships between CDR

and the Wisconsin Economic Development Corporation
(WEDC). These collaborations yielded multiple $200,000
reimbursable grant programs that supported innovation
across the state, assisting companies in equipment purchases,
creating or retaining jobs in rural communities, and helping
manufacturers bring new dairy products to life.

In 2019, Vic helped establish the Dairy Business
Innovation Alliance (DBIA), which has since become
a cornerstone program supporting dairy business growth
across the Midwest.

"I would like to thank John Lucey for his leadership and
support over the years as well as the CDR staff for their
professionalism and commitment to the dairy products
industry," Vic said.s

CDR WELCOMES NEW STAFF

Bob Sapienza, Analytical Research
Specialist
Bob has a B.S. in Chemical Engineering with an
additional major in Chemistry from the University of
Wisconsin-Madison. Before joining CDR,
he worked on several projects related to
the dairy industry including testing if
grape seed extract could help reduce
rumen gas production to prevent
bloat in cows and reduce methane
production. As an analytical research
specialist, Bob works with CDR’s
analytical team and provides accurate and
timely data for clients and research projects.

Colin FitzGerald, Analytical Research
Specialist
Colin graduated from Quincy University in May
2025 where he earned a B.S. in Chemistry. He started
doing analytical food research during
his undergraduate studies, focusing
on quantifying phenolic compounds
in blueberries using HPLC. During
college, he also worked as a data
analytics intern for the Quincy
University baseball team where he
used Al workflows to improve team
performance. As an analytical research specialist,
Colin works with CDR’s analytical team and provides
accurate and timely data for clients and research
projects. %
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CHEESE THERMIZATION APP NOW
INCLUDES AVIAN INFLUENZA

The Food Research Institute (FRI) has updated its
Cheese Thermization App to include inactivation of
Avian Influenza A (HSN1). The Cheese Thermization
tool helps raw milk cheesemakers calculate hold

time from temperature and log reduction of Listeria
monocytogenes, E. coli and now Avian Influenza. It
can be accessed at friwisc.edu/resources thermization. s
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Upcoming CDR Trainings

The Center for Dairy Research is here to help with dairy processing training. Below is a
listing of upcoming CDR short courses and other training opportunities.

Dairy Wastewater Fundamentals (Neenah, WI) - August 26

Cheesemaking Fundamentals - September 9-10

PCQI Training Course (Cashton, WI) - September 16

Dairy Ingredient Fundamentals - September 16

Dairy Protein Beverage Applications - September 17-18

Advanced Cheesemaking | Italian Varieties - September 23-25

Advanced Sanitation - October 7-8

Environmental Monitoring - October 9

Cheese Grading & Evaluation - October 21-23

Advanced Cheesemaking | Artisan Varieties - October 28-30

World of Cheese from Pasture to Plate - November 11-14

For the latest information or to register visit | cdrwisc.edu/education
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