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Food enzymes are essential to the production of 
many foods around the globe, including bread, 
dairy products, Japanese sake, juice, miso, and soy 
sauce. Enzymes make use of natural processes to 
stabilize the flavor and texture of foods. They also 
reduce production time and energy use, lowering 
environmental impact. As a result, they also 
contribute to reducing food loss.
Around the world, efforts have been made to 

establish rules to ensure the safe use of enzymes. 
The development of international regulations 
began in the 1970s, with early safety evaluations 
conducted by UN bodies such as JECFA (the 
FAO/WHO Joint Expert Committee on Food 
Add i t i v e s )  and  t h e  U . S .  Food  and  D rug  
Administration, forming the foundation of today's 
regulatory systems.
In the European Union, all food enzymes are 

subject to safety evaluation under food enzymes 
regulations introduced in 2008, with the ongoing 
registration of such enzymes on a Union List. 
Applications for registration require detailed data, 
inc lud ing  fu l l  genome in format ion  o f  the  
production strain and assessments of toxicity and 
al lergens .  A highly t ransparent  e lectronic  
application system has been established, and 
discussions on simplifying evaluations are also 
underway. The Union List is scheduled to come 

into effect in 2028.
In the United States, enzymes recognized as safe 

are widely used under the GRAS system. While a 
fundamental review of the GRAS system is currently 
under consideration, the FDA is also examining the 
introduction of new toxicity assessment tools. 
Under these tools, enzymes are expected to be 
classified in the lowest toxicity category.
In Japan, many enzymes are treated as existing 

food additives. In 2025, a notification system for 
production strains was introduced, further 
enhancing transparency and safety.
In China, reviews are conducted based on 

national standards (GB standards). In Australia and 
New Zealand, FSANZ (Food Standards Australia 
New Zealand) conducts scientific evaluations, and 
the review process is made public through a public 
comment system.
Regulations governing enzymes vary by country 

and region. Beyond legal requirements, it is also 
important to understand the cultural and social 
values that shape these regulatory frameworks and 
to stay aligned with the latest developments. 
Enzymes play an important role in helping to 
address global challenges. Amano Enzyme will 
continue to adapt to evolving regulations to deliver 
safe and high-quality enzymes worldwide while 
safeguarding both food quality and safety.
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Our world is currently facing diverse and pressing 
challenges ‒ over 40 countries and regions are 
presently in active armed conflicts, civil unrest, or 
violence＊1, highlighting that overly polarizing 
politics does not work for problem-solving towards 
the sustainable future of humanity. Universities are 
not exempt from such turbulence. In response, 
universities must act as a trustworthy stakeholder 
protecting the core values of higher education and 
in sync with civic society. More importantly, 
universities must proactively embrace a new role as 
catalysts for Open Science, unlocking global, 
national, and local solutions through multilateral 
collaboration and science diplomacy.
Catalytic incentives are needed for the three 

essential roles of universities: scholarship and 
knowledge creation in research and education, 
nurturing academic talent and future leadership, 
and translating discoveries into practical knowledge 
for dissemination and applications. By utilizing the 
power of digital platforms and generative AI and 
defining interactive strategies, universities’ role will 
enhance and become essential for realizing true 
sustainable and resilient solutions.   
Open Science goes deeper than a technical 

framework and introduces a cultural shift in 
collaboration for the macro community which 
includes academia, industry, and civic society and 
integrates across global, local and national 
opportunities. When universities provide creative 
incentives from diverse sources to foster and 
catalyze open science with interdisciplinary and 
inter-stakeholder interactions, breakthrough 
discoveries from the labs and open innovation with 
industry for pre-competitive research will more 

easily find pathways to converge and generate 
transformative societal impact.
At Okinawa Institute of Science and Technology 

(OIST), we catalyze open science and open 
innovation for a sustainable future. Built on an 
interdisciplinary, department-free model (see 
figure), OIST’s 93 faculty-led research units foster 
excellence, agility, and exploratory collaboration 
across disciplines, supported by high-trust funding 
with a rigorous international post-evaluation. 
Beyond research, OIST integrates open science 
practices and mindset with innovation and outreach 
infrastructure̶spanning collaborative physical and 
intellectual spaces, global visiting programs, 
entrepreneurship support, and real-world testbeds̶
to translate knowledge into responsible societal 
impact. By embedding the model of catalytic Open 
Science, OIST demonstrates how universities can 
align research, education, and partnerships to 
accelerate novel scientific discoveries and address 
complex challenges. Universities of the 21st 
Century invite society to participate and benefit 
through informed and trust-building engagement 
with the opportunities and responsibilities of rapidly 
expanding knowledge-based ecosystems.
＊1 : Countries Currently at War 2026


