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THE BOURBON INDUSTRY’S RESEARCH AND DEVELOPMENT LEADER  
The Beam Institute is a leader for Kentucky’s spirits industry, creating exceptional teaching and outreach  
programs, along with  multidisciplinary research to ensure sustained competitiveness from farm to product. 

The James B. Beam Institute for Kentucky Spirits ensures the welfare and 
prosperity of Kentucky’s spirits industry. Through teaching, research and 
outreach, the Institute promotes economic sustainability, environmental 
stewardship and responsible consumption.
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Posters
Making Space for Women in Bourbon: Insights from Female Industry Insiders
Taylor Davis
The purpose of this project was to document the experiences of women in the bourbon industry, as this project fills a gap in 
both scholarly and popular attention to the many women who play a role in Kentucky’s 8.6 billion-dollar bourbon industry. This 
research emerged from the larger Women in Bourbon Oral History Project, launched in Spring 2021, in partnership with the 
University of Kentucky’s Louie B. Nunn Center for Oral History, the James B. Beam Institute for Kentucky Spirits, and advanced 
by Dr. Fernheimer and students in Bourbon Oral History. A total of twenty-one interviews were completed. To date, nineteen of 
those interviews have been digitally indexed, transcribed, and authenticated (accesible here). Through the process of working 
to index and authenticate transcripts for these interviews, I and other undergraduate researchers identified key themes such 
as: “who gets a seat” at the proverbial leadership table and “how do we expand who counts” as bourbon industry leaders. 
Based on the key quotes identified and organized, our team crafted pre-production materials for two podcast episodes. The 
creation of podcasts and transcriptions from these primary interview materials will allow a broader audience to access these 
insights into the prominent bourbon industry. By giving a voice to these female business professionals through the oral history 
interviews, our team was able to call attention to the importance of personal narratives and industry representation. Based on 
our research, there are important ways that women within this industry break the conventionally accepted mold of “white, male 
bourbon executive”, but this shift is in its early phases, and there is a strong need to continue “making space” for women of all 
backgrounds by giving more of them an opportunity to have a “seat at the table.”

Promoting Sustainability of White Oak Through a Tree Improvement Program
Laura DeWald
White oak (Quercus alba) occurs throughout eastern US forests where it is important to how these forests function, and it 
also has high value to the forest products industry. Future availability of white oak of desirable quality to harvest is uncertain. 
The white oak genetics and tree improvement program (WOGTIP) was developed at University of Kentucky as a long-term 
venture to collaborate with industry (forest, wood, distilling) and natural resources agencies and organizations to quantify 
genetic variation in white oak and improve traits that have economic and ecological value. WOGTIP supports the goals of the 
White Oak Initiative and the James B. Beam Institute for Kentucky Spirits by (1) providing a sustainable supply of high quality, 
improved white oak seedlings to meet current and future ecological, conservation and economic goals, and (2) by providing 
genetic resources for academic and industrial research and development. There are three phases to WOGTIP and the distilling 
industry is participating in all phases. In Phase 1, white oak acorns are being collected from the entire geographic range of 
white oak. In Phase 2, seedlings grown from the acorn collections are planted in genetic tests across the range of white oak 
to evaluate traits of interest to stakeholders. In Phase 3, production areas of acorns from superior parents will be established 
to supply acorns to state nurseries so they can provide improved white oak seedlings for reforestation. Pollen mixing among 
superior parents within these areas creates genetically diverse, high quality offspring. Controlled pollination can be used to 
breed for traits that will support ecological success in the forest and increased economic value for wood products industries.

Clarification of Thin Bourbon Stillage for Utilization
Jack Groppo
A series of initial characterization of clarification tests were conducted on thin stillage produced as a byproduct from the 
distillation. Electrokinetic behavior of fresh produced, as well as aged stillage solids showed a positive zeta potential in the 
acidic pH range below a pzc of pH 5. Under these natural pH conditions, dosages as low as 20 ppm of potable water grade 
organic polymeric flocculants reduced the volume of solids by a factor of 5 while generating &lt;200 NTU clarified water in 30 
minutes. Under these conditions, the settled solids were found to be suitably concentrated for utilization as a nitrogen source in 
composting.

Internship Experiences of a James B. Beam Institute Student
Sydney Kolnsberg
Giving a brief overview of my internship experiences at E&J Gallo and Wild Turkey and how they relate to my coursework for 
the DWBS certificate.
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Posters
Serialization of Bourbon Barrels for Optimized Maturation
Brandon Young
As the bourbon industry continues to expand the number of barrels required to be made will increase as well. Despite the 
benefit of a growing market, a problem is created where the quality goes down when more barrels are made as the ability 
to understand what is going on becomes more difficult at scale. In an attempt to reduce this from happening, and get data 
from external measurements, sensors, or a combination of both, inventory tags are used. The inventory tags (Barcode) are 
put on a barrel to have a way to assign the data and overall experiences of a barrel to that tag to enable direct comparison. 
The limitation of the current tags is that they are found to be 80% or less durable as they are paper based where they fail 
due to alcohol exposure and/or general wear-and-tear exposure. A tag is RF-based without any chips (like traditional RFID) 
enables a cost effective solution that has a chemically resistant protective film that prevents mechanical and chemical damage 
to the tag. During an initial pilot test with over 100 barrels, these new chip-less tags were found to be 99% durable enabling 
the foundation to properly serialize bourbon barrels no matter the scale. This is disruptive as the current options are a barely 
durable Barcode system or not use a tag and only have data to a lot of barrels or daily average. The data and information from 
a tag that can withstand the experiences a bourbon barrel may experience enables the ability to actively update production, 
rickhouse conditions, and even chemistry of alcohol to improve yield and quality of product.

Streamline your Distillery with Automated In-Line Blending
Robert Veitch
As the economy continues to adapt to the pandemic, and manufacturer’s struggle to maintain efficient supply chains and ever 
increasing consumer demands, distillers are seeking out creative solutions to meet these demands and do so quickly. One 
solution is precise automated in-line blending. While in-line blending is not a new technology, full adoption has been slow due 
to the perceived risk of implementation. Due to all time high demands and time constraints, in-line blending is rapidly being 
embraced and implemented across the industry as the technology allows the distiller to make more product, with less labor, 
less equipment, less floorspace, and in less time. Furthermore, this technology, when done properly, introduces precision 
and execution to specification the first time, every time. The JCS UltraBlend™ technology is a platform which is applicable 
throughout many processes within the distillery. Whether the application is bulk high-speed cutting, filling barrels, single 
barrels, or supplying direct to filler, the foundational principals within the algorithm remain true and allow the repeatability 
and execution required to optimize your process. Whether implementing to have consistency across the infrastructure, reduce 
labor, increase capacity and/or profitability, adapting your process for blending reduces much risk and ultimately liberates the 
end user from existing constraints. This success stems from managing the details. JCS utilizes trend analysis and reporting to 
make data driven decisions both during the project and long thereafter. This gives the leaders the necessary information at the 
right time, enabling them to make the proper business decisions, both short and long term. We see that the industry is quickly 
embracing this technology and are excited to collaborate and support the entire Bourbon Industry as they pivot and react to 
meet the rising demands of the consumer.

1H NMR spectroscopic analysis of bourbon whiskeys
Huan Zhang
Bourbon whiskeys, which are primarily produced in Kentucky, are uniquely-American, legally-defined distilled spirits. Made 
from at least 51% corn and most often aged over 4 years in new, charred oak barrels, the unique flavor profiles of American 
bourbon whiskeys attract a huge number of consumers around the world, generating 4 billion U.S. dollars in revenue in 2019. 
A recent “bourbon boom”has resulted in the emergence of many new bourbons and large increases in prices, with secondary 
markets demanding over $2K for a fifth of some brands. The large rapid increase in the number of bourbons and in the large 
price increases raises potential concerns about the quality of the produced spirits and in the authentication of the certain, 
highly-sought after brands. Therefore, in our study, we utilized 1H NMR spectroscopy to analyze the chemical compositions of 
four types of American bourbon whiskeys (Ageing, barrel-conditioned, single barrel and non-aged) and the bourbon whiskeys 
from seven distilleries (Buffalo Trace, Heaven Hill, Jim Beam, Four Roses, Wilderness Trails, Wild Turkey, and Brown Forman), in 
an effort to probe for chemical profiles as a function of mashbill and maturation conditions. This study discovered that all the 
identified significant compounds are existing constantly through bourbon whiskeys regardless of the difference of mashbill, 
distillery, and ageing years, but they possess different concentrations. Also, aromatic compounds are usually introduced after 
the maturation in oak barrels but absent before ageing. Significantly, the ageing process does matter greatly in determining the 
flavor profile when comparing to different conditioned American bourbon whiskeys.
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Posters
Characteristics of Distillers Dried Grains from Multiple Distilleries
Kurt Rosentrater
With the rapid growth in the beverage alcohol industry in recent years, considerable quantities of fermentation byproducts and 
coproducts are now being produced. There is a dearth of information about physical and chemical properties of stillage, wet 
and dry distillers grains, and other byproducts. Some research is being devoted to determining chemical/nutritional properties, 
and to increase their inclusion in livestock diets; physical properties of these materials, however, have been largely ignored. 
Using standard laboratory protocols, several physical properties for typical distillers dried grains from multiple distilleries were 
determined, including moisture content, water activity, thermal properties (conductivity, resistivity, and diffusivity), bulk density, 
angle of repose, and color. The DDG samples in this study were golden-brown in color, and exhibited physical properties 
somewhat similar to other dry feed ingredients, such as hominy feed, corn gluten feed, and other grain-based materials. As 
a first step, the numerical data generated during this study will help fill a current void for design information for both the 
beverage and livestock industries.

Sustainable Control Strategies based on a new innovative inline sensor
Axel Kather
A sustainable production of distilled spirits and other alcoholic beverages is not just an economic advantage but also a 
responsibility towards customers and the society. This poster will present three digital solution bricks to solve some main 
challenges for distillers and drive sustainable spirit production: An innovative sensor using advanced technology based on 
dielectric and conductivity measurements to enable industrial fluid monitoring delivering valuable data insights such as telling 
when and for how long to clean, or other product fingerprint related information. Algorithms in the ProLeiT Process Control 
Systems (PCS) with integrated Manufacturing Execution Systems (MES) that work with the sensor information to automate the 
Clean-In-Place (CIP) cycle and other process optimization based on product characteristics such as alcohol content and others. 
Additional software Apps complementing this information with holistic process insights, like the Clean-In-Place Advisor App 
which brings domain expert features for CIP analytics to better assess performance and quality. This diagnostic tool helps users 
to continuously track and optimize their CIP processes, while contributing to the digitalization of assets and Quality 4.0. First 
results in lab tests as well as industrial pilots can demonstrate fast and secure detection of phase changes in the production 
lines (product changes, product to water, caustic or acid to water, etc.) that can be used to optimize the CIP process, reduce 
waste and chemical use as well as driving other decisions based on product characteristics, such as alcohol content or others. 
In the future, the combination of this new sensing technology with modern Process Control Systems and Apps providing AI 
analysis on the available data, can lead to significant process improvements such as closed loop distillation control based 
on alcohol content in the condensed vapor, optimized cutover between different fractions of the distillate and blending 
optimization.

An Assessment of Distillery Safety Training Needs and Training  
Deployment to Address the Most Pertinent Safety Issues
Tanya Franke-Dvorak

EduceLab: Heritage Science and Bourbon Heritage
Mike Detisch
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E6 | Martin Luther King Center
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Dr. Seth DeBolt
Director, James B. Beam Institute for Kentucky Spirits
309 Plant Science Building
Lexington, KY 40546-0312
beaminstitute@uky.edu

The production of bourbon whiskey is an 
important driver of Kentucky’s economy, 
with tremendous potential for expansion. 
Established in 2019, the partnership between the University of Kentucky 
and the James B. Beam Distilling Co. was formed to facilitate the 
growth of Kentucky’s spirits industry. With the goal of supporting the 
development of Kentucky’s workforce, promoting Kentucky as the 
production and innovation capital of the bourbon industry, and building 
effective alcohol awareness initiatives, this partnership will promote the 
welfare, prosperity and sustainability of Kentucky’s spirits industry for 
generations to come.

Our Partners


