
Controlling Sweetness in Plant-Based Milk 
Substitutes Using Enzymes

The 5th Japan-China Symposium on Biocatalysis 
and Biotransformation

E n z y m e  W a v e  2 0 2 5  A M A N O E n z y m e  W a v e  2 0 2 5  A M A N O

7 8

Chinese Academy 
of Sciences

Chinese Academy 
of Agricultural Science

Jiangnan Univ.

Shandong Univ.

Westlake Univ.

Chinese Academy 
of Sciences

Jiangnan Univ.

Amano Enzyme Inc.

Univ. of Tsukuba

Zhejiang Univ.

Osaka Univ.Hiroshi Shimizu

Qi Wu

Michihiko 
Kobayashi

Kazunori 
Yoshida

Jing Wu

Zhiqi Cong

Yajie Wang

Hui Chen

Xiaoqing Mu

Huiying Luo

Zhiguang Zhu

Lecture topics

Special program for 5th anniversary conference ‒ 
A review of progress in biocatalysis and biotransformation, and prospects for the future

Amano Enzyme holds the Japan-China Symposium 
on Biocatalysis and Biotransformation every other 
year in collaboration with Zhejiang University in 
China. The symposium aims to connect Chinese 
companies interested in enzyme-based sustainable 
industrial processes with professors from Japanese 
and Chinese universities and public research 
institutions conducting cutting-edge research in the 
field, and to contribute to the development of the 
field.

Marking 10 years, the fifth symposium was held 
on November 16, 2024, in Hangzhou, Zhejiang 
Province, China. This year's symposium was the 
first to be held entirely in person since the second 
symposium in 2018, due to the impact of the 
COVID-19 pandemic. Approximately 130 people 
from business and academia were in attendance. A 
total of 11 lectures were given (see below), 
including two guest speakers from Japan, Professor 
Hiroshi Shimizu (Osaka University) and Professor 
Michihiko Kobayashi (University of Tsukuba). The 
lectures covered a wide range of topics, but 
primarily focused on the results of studies on the 
functional modification of enzymes using AI 
technology and their practical application. The 
insightful lectures spurred lively discussions with 
the attendees. To commemorate the 10th year of 

the symposium, a special round-table discussion 
was held. Representatives from Japanese and 
Chinese companies and academia joined to discuss 
recent trends in enzyme-based processes, as well 
as future prospects.

Green chemistry using enzymes will be an 
essential technology in the realization of a 
sustainable society.  As a Japanese enzyme 
producer, we hope to continue to contribute to the 
development of the field.

Due to the rise in environmental awareness and 
health consciousness, plant-based milk substitutes 
are growing in popularity around the globe. 
Currently, there are three main types of milk 
substitutes. These are: those derived from beans, 
such as soy milk and pea milk; those derived from 
grains, such as oat milk and rice milk; and those 
derived from seeds, such as almond milk and 
coconut milk (or so-called nut milks). Of these, 
consumption of oat milk has been growing 
especially rapidly in recent years, particularly in 
Europe and the United States. In addition to being 
a good alternative for people who are lactose 
intolerant or have a soy allergy, oat milk also 
contains nutrients such as B vitamins and dietary 
fiber, and lacks the strong bean-like flavor that 
some other types of milk have, making it more 
pleasant to drink̶all of which contributes to oat 
milk's growing popularity.

Generally, oat milk is made by grinding oats, 
adding water, heating to gelatinize the starch, then 
adding alpha-amylase to partially break down the 
starch and reduce the viscosity of the mixture, 
turning i t  into a l iquid.  While adding only 
alpha-amylase reduces the viscosity, it results in a 
milk with few low-molecular-weight sugars that 
form the basis of sweetness, making it not very 
sweet. As the milk would be unpleasant to drink 

with such a low level of sweetness, saccharification 
enzymes are used to add sweetness. There are 
multiple types of saccharification enzymes (Figure 
1), including glucoamylase, which isolates sugars in 
glucose; β-amylase, which isolates sugars in 
maltose; maltotriohydrolase, which produces 
maltotriose; and transglucosidase, which produces 
isomaltooligosaccharide through glycosyl transfer. 
The sugars produced by these enzymes each have 
a different type of sweetness (Figure 2). Glucose is 
used in products such as candy and has a pleasant 
sweetness, maltose has a mild sweetness like that 
of baked sweet potatoes, maltotriose has a clean, 
clear sweetness, and isomaltooligosaccharide has a 
complex sweetness like that of mirin rice wine. By 
appropriately using different saccharification 
enzymes, it is possible to produce oat milk with a 
variety of different flavors.

While we used oat milk as the example here, this 
t echno logy  can  a l so  be  app l i ed  to  o the r  
grain-derived milk substitutes as well, such as rice 
milk. We are also in the midst of developing 
t e c h n o l o g y  t o  s i m i l a r l y  a d d  v a l u e  t o  
non-grain-derived milk substitutes, such as bean 
and seed milks, as well. At Amano Enzyme, we 
work tirelessly to enhance the value of foods using 
the power of enzymes.

Round-table discussion Symposium

Group photo

G1：glucose、G2：maltose、G3：maltotriose、IMO：isomaltooligosaccharide(g/L)

Figure 1: Responses of different saccharification enzymes

Figure 2: Sugar composition in oat milk by saccharification enzyme
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Construction of bioelectrocatalytic systems by integrating synthetic 
biology and electrochemistry

Green innovation in enzyme production

Molecular modification of α-amino acid dehydrogenase based on analysis 
of substrate recognition mechanism mediated by steric hindrance

The biotransformation of inert chemicals driven by electrical energy

Expanding the repertories of biocatalysis by AI-BT-Chem

Rational design of unnatural P450 peroxizymes for catalytic applications

Creating new functional enzyme based on enzyme promiscuity

Application of microdroplet technology to industrial enzyme development

Microbial enzymes and metabolism: Traditional biotechnological research

Directed evolution and application of stereoselective enzymes 
for precision synthesis

In silico design and experimental analysis of metabolic pathways 
for microbial bioproduction of valuable compounds
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