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AI & Fermentation Technology

On October 25, 2024, the 2nd Asia-Pacific 
Enzyme Technology Symposium ‒ jointly organized 
with The 2024 HUS Symposium on Life Science 
and Biotechnology was held in Hanoi, Vietnam, in 
collaboration with the Vietnam National University 
Hanoi University of Science (VNU-HUS). The aim 
of the symposium was to promote the development 
of science and technology related to enzyme 
technologies and biotechnology in the Asia-Pacific 
region, as well as the development of a circular 
economy.

The symposium featured 13 lectures from four 
fields: Advanced technology, industry, food and 
agriculture, and environmental technology. Posters 
by VNU-HUS students were also displayed for a 
total of 34 research presentations. Approximately 
30 Vietnamese companies and 234 people from 
universities and research institutions were in 
attendance. Many passionate and lively discussions 
could be heard, further reaffirming the interest in 
the potential of enzymes and biotechnology.

At this year's symposium, we were honored to be 
joined by Mr. Duy, Deputy Minister of the Ministry 
of Science and Technology of Vietnam, and Mr. 

Ishikawa, Deputy Head of Mission of the Embassy 
of Japan in Vietnam. Southeast Asia's ASEAN 
members have achieved remarkable economic 
development and each possesses a wealth of 
biodiversity and superb talent. We believe that 
holding the symposium in Vietnam, one of the 
ASEAN countr ies ,  wi l l  help to promote an 
exchange of technologies between Japan and 
Vietnam going forward.

Amano  En z yme  w i l l  c o n t i n u e  t o  h o l d  
symposiums in the Asia-Pacific region and make 
every effort to further 
develop the industry and 
achieve a sustainable 
society through enzyme 
technology.

Fe rmenta t ion  i s  a  p roces s  tha t  u t i l i ze s  
microorganisms to produce materials that are good 
for humans.  Companies that produce such 
materials using fermentation need skilled engineers 
who can expertly design and manage the microbial 
cultivation. These engineers rely on information 
from sensors in the cultivation tanks, analysis, and 
their own senses to resolve issues that may arise. 
However, there remain some issues that have yet 
to be resolved.

The first is that the methods for standardizing 
cultivation differ between engineers due to the 
reliance on individual knowledge and experience. 
The second is that even skilled engineers require 
time to identify the causes of poor cultivation and 
optimize the process. The third is that when 
creating cultivation at scale, engineers may not 
fully understand how to use all of the equipment 
required, resulting in low yields.

In order to address these issues, Amano Enzyme 
and Chitose Laboratory collaborated in the NEDO 
project* to create a system for visualizing enzyme 
product iv i ty in real  t ime.  The project  was 
comprised of five steps: (1) Obtaining culture data 
using Amano Enzyme's enzyme-producing bacteria, 
(2) processing said data, (3) developing an AI 
prediction model, (4) inference, and (5) control 

testing. In addition to conventional sensors (pH, 
dissolved oxygen, etc.), new sensors for real-time 
monitoring of culture conditions (potential, color, 
smell, wavelength, etc.) developed by Chitose 
Laboratory specifically for AI learning were used 
to better follow the progress of the culture.

Our findings showed that the accuracy of the AI 
prediction model was greatly improved when the 
data set from the new sensor was added to the 
data from the conventional sensor. Furthermore, by 
introducing a non-linear model, the actual enzyme 
productivity values and the predicted values from 
the AI prediction model were almost identical 
(Figure 1). For the production of enzymes using 
microorganisms, we successfully built an AI 
prediction model that allows the visualization of 
enzyme productivity in real time.

As a result of this project, it will be possible to 
try and achieve automatic operation via AI that 
would show the conditions of the culture in 
factories in real time and compare with past data 
to control the culture appropriately. Amano 
Enzyme hopes to continue utilizing a wide variety 
o f  m i c roo rgan i sms ,  a s  we l l  a s  advanced  
techno log ies ,  such  as  AI ,  and t rad i t iona l  
technologies, such as breeding and cultivation, to 
create products with new, never-seen-before value.

＊ The results of this study were obtained as part of a project consigned by NEDO,  
   "Bio-Based Product Production Technology Development for the Acceleration of Carbon Recycling Realization."
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Figure 1:  Newly built AI prediction model that predicts enzyme productivity 
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