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Development of a Novel “Nori [Seaweed]-Kōji” Using Seaweed as a Base Ingredient 

 

 
The health benefits of fermented foods, which have a history going back more than 7,000 years, have 

garnered increasing attention in recent years. Despite this long history, it is only recently that fermented food 
products made from seaweed have been developed. 

In 2000s, the Japan Fisheries Research and Education Agency (FRA) successfully developed various types 
of fermented products such as sauce and beer by culturing lactic acid bacteria on nori and yeast on seagrass 
seeds, respectively. However, efforts to develop kōji by culturing fungus on seaweeds were not successful. 
Given the importance of kōji as an essential tool in the manufacture of fermented products, such as miso, 
shoyu, and alcohol, it was expected that the development of nori-kōji would greatly contribute to beneficial 
utilization of seaweeds. 

Thus, FRA began collaborating with Mie University and the 
Maruhide Soy Sauce Co., Ltd. to develop nori-kōji, which 
they eventually succeeded in doing by culturing Aspergillus 
oryzae on seaweed. 

Adding this nori-kōji during the manufacturing process 
substantially accelerates the breakdown and liquefaction of 
the seaweed, making it possible to cut the time required to 
manufacture nori sauce by two thirds; from 18 months to 
approximately 6 months. Importantly, the positive 
characteristics of nori sauce are retained, including the 
absence of grain allergens. Compared to soy sauce, nori sauce 
has a richer aftertaste, which is even further enhanced by the 
addition of nori-kōji. 

We believe that this research will promote the development 
of new fermented food products using kōji based on other 
seaweed species, such as kelp (Saccharina japonica) and 
Devil weed (Sargassum horneri). 
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Degree of liquefaction (%) of 
seaweed broth with and without 
addition of nori-kōji (over 40 days) 

● We succeeded in the developing the world’s first nori-kōji, which will shorten the time required to 
manufacture nori sauce to one third of the fermentation time currently required. 
● Nori sauce developed by the Japan Fisheries Research and Education Agency (FRA) does not contain 
grain allergens, but it does contain high levels of functional ingredients. Adding nori-kōji during the 
production process increases the umami of the nori sauce without altering its characteristic taste. 
● This will open the door to other beneficial utilization of seaweed through the development of kōjis 
based on other seaweed species, including kelp (Saccharina japonica) and Devil weed (Sargassum 
horneri).。 

 

Photograph 2. Koji mold (Aspergillus 
oryzae)  
(Commercially available strain used to 
make the shoyu kōji that is known to be 
safe) 

 
Photograph 1. Seaweed used as the base ingredient for kōji. 
(The size and shape of the seaweed pieces were chosen to 
ensure adequate oxygen supply, which is needed for growth 
of the kōji mold.) 


