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Dr. Yasuyuki Kishi

Vice Director of the Sakeology Center and Professor at the Faculty of Economic Sciences,
Niigata University. He holds a Ph.D. from Waseda University and specializes in sake
brewery organization, global expansion of traditional industries, and the intersection of
tradition and innovation.

Sake, a traditional brewed beverage deeply intertwined with Japanese food culture and
history, is produced through the interaction of rice, water, and microorganisms. The
unique fermentation process known as “parallel multiple fermentation,” its intrinsic link to
the natural environment, and its cultural integration with rituals and seasonal events
together render sake a multifaceted subject of academic inquiry beyond its role as a mere
beverage.

Recognizing the complexity and richness of sake, Niigata University signed a three-party
collaboration agreement in 2017 with Niigata Prefecture and the Niigata Sake Brewers
Association. This led to the establishment of the Sakeology Center in 2018 as a university-
wide research and education organization. Focusing exclusively on sake as a subject, the
Center aims to develop a new academic field—Sakeology—Dby integrating diverse
disciplinary perspectives, including agriculture, engineering, medicine, economics, history,
law, and sociology.

The defining characteristic of Sakeology lies in its “target-specific yet interdisciplinary”
framework. From the cultivation of rice, fermentation control, production techniques, and
distribution to marketing strategies, consumer behavior, health implications, and cultural
meaning-making, sake serves as a nexus for a wide range of academic approaches. For
example, agronomic expertise is essential for rice cultivation and breeding, fermentation
science and microbiology are central to production, and economics, business studies, and
sociology are key to understanding distribution and consumer reception.

The Center is structured around three research units—Brewing, Social & Cultural, and
Health Sciences—which facilitate collaboration across scientific and humanistic domains.
On the educational front, the university offers undergraduate lecture courses (Sakeology
A, B, C, and D), as well as graduate-level master’s and doctoral programs. These programs
are designed to integrate research and education, and they have garnered significant
interest among students.
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International collaboration has also been a major focus. Niigata University signed
agreements with the University of Bordeaux in 2019 and the University of California,
Davis in 2020. Drawing on these institutions’ experience in Oenology (wine studies), the
Center has initiated international comparative research and co-hosted summer schools,
contributing to the redefinition of Sakeology within a global academic framework and
supporting the international development of sake and its scholarly value.

This presentation introduces the formation of Sakeology at Niigata University, including
its organizational background, research and educational structures, and international
partnerships. By comparing it with other fermented beverage studies, the presentation
explores how a localized cultural product like sake can generate academic and societal
impact. Sakeology represents a compelling academic approach to this broader question.
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Masatoshi Tsukahara
Biojet Co., Ltd / University of the Ryukyus, Organization for Research Promotion

Awamori, Okinawa's representative distilled alcoholic beverage with a 600-year history,
faces challenges in diversifying its quality due to limited microbial strains, partly from
World War II's effects. This study focused on basic and applied research into
microorganisms involved in awamori brewing to address this, leading to the
commercialization of awamori with new flavors.

We improved flavor by breeding existing 101 awamori yeast strains. Detailed
phylogenetic analysis and whole genome analysis of the widely used 101 strain, known
for high ethanol productivity, led to the 18-T55 strain. This strain, with a mutated IPMS
enzyme, significantly increased isoamyl acetate, a popular flavor component. Practical
brewing confirmed improved flavor, resulting in Shinzato Shuzo Co., Ltd.'s "Kariyushi 30
degrees."

To diversify quality, we isolated two new Saccharomyces cerevisiae strains from Okinawa's
natural environment: HC02-5-2 (from hibiscus) and 35a14 (from island banana).
Phylogenetic analysis showed HC02-5-2 belongs to the wine yeast group, while 35a14 is
distinct. Both are highly productive of 4-vinylguaiacol (4-VG), a vanillin precursor.
Although their isoamyl acetate productivity was initially low, we bred them to obtain high-
producing strains (T25 and BNNL80), clarifying the IPMS enzyme mutations responsible.
Kamimura Shuzo Co., Ltd. commercialized "Sho KAMIMURA 40%" using one, and Higa
Shuzo Co., Ltd. commercialized "ZANPA Shima-Banana Yeast 25%" using the other.
Functional analysis and practical application of black koji mold and lactic acid bacteria
also played a role. Whole genome information revealed detailed intraspecific phylogenetic
relationships of the black koji fungus Aspergillus luchuensis, classifying it into two main
groups (A and SK). Selecting the phylogenetically distant "Ryukyu strain" led to "University
of the Ryukyus' Awamori II," commercialized by Kamimura Shuzo Co., Ltd. Finally,
isolating lactic acid bacteria from awamori mash revealed Lactococcus lactis, which
converts ferulic acid to 4-VG, and Lactiplantibacillus plantarum, which converts ferulic acid
to dihydroferulic acid (DFA). These findings scientifically demonstrate the important effect
of lactic acid bacteria in the mash on awamori's flavor development.
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Jun-ichi Maruyama, PhD

Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo

He acquired Ph.D. from Graduate School of Agricultural and Life Sciences, The University
of Tokyo (2001) and then continued postdoctoral research. He was appointed as Assistant
Professor (2006) at The University of Tokyo, and during it he also studied as a guest
researcher at Georg August University Gottingen, Germany (2010). He became Project
Associate Professor (2016), Project Professor (2021), and then Professor (2025) at The
University of Tokyo.

Koji mold is a microorganism used in Japanese traditional brewing industry, and its
importance was recognized again in the registration of "Traditional Sake Brewing" on the
UNESCO Intangible Cultural Heritage list in 2024. Koji mold is also used to produce
enzymes and proteins/natural products derived from different organisms, and recently
the fungus itself has attracted attention as an edible protein source.

Research on koji mold has made great progress since the first whole genome sequence
was deciphered in 2005. With the development of technology that enables highly efficient
genetic manipulation, functional analysis and functional development of many genes
have been actively carried out. For an example, the authors have been conducting
functional analysis of genes in the intracellular organelles of koji mold, and in the process
discovered for the first time that peroxisomes are involved in the biosynthesis of biotin,
one of vitamins. This discovery led to the idea of developing an amazake, in which
vitamins produced by koji mold play an important role, and it was released as "Doctor's
Old Koji Amazake" using koji mold strains that Dr. Kinichiro Sakaguchi, Professor Emeritus
of The University of Tokyo, known as the “God of Sake”, had collected before or during
Pacific War.

On the other hand, the genetic manipulation of koji mold as described above has been
carried out mainly on the RIB40 strain, the first whose whole genome sequence was
deciphered. In fact, there are a wide variety of industrial strains of koji mold suitable for
various purposes, such as sake, soy sauce, miso, and genetic manipulation of these
industrial strains has been extremely difficult and inefficient. With the genome editing
technology CRISPR/Cas9 system, the efficiency of gene manipulation in industrial koji
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mold strains was dramatically improved, also enabling multiple gene modifications. By
modifying the metabolism of koji mold on a large scale, metabolic production capability
was significantly improved, demonstrating that these approaches are effective in
developing functions to greatly explore the potential of koji mold.

In recent years, with the development of next-generation sequencing technology, the
deciphering of the genome sequences of many industrial strains of koji mold has been
reported. Analysis using genome editing technology based on the results of comparative
genome analysis has allowed us to link the diverse characteristics and gene functions of
industrial koji mold strains that have been specialized for various uses. Furthermore, it is
expected that the breeding and development of koji mold aimed at true industrial use will
become possible by performing efficient and flexible genetic modifications of strains with
industrially excellent properties.

In addition to the background of koji mold having been used for many years in the
brewing industry in Japan, there is growing interest in its use in new industrial fields and
even overseas. It is expected that the potentials of koji mold will be maximized by
combining traditional knowledge and advanced technology, which will lead to the
creation of diverse new food industries and cultures.
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