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Questions?

Do you have any questions to our speakers? 
Please raise them in the Q&A box in Zoom and we will address them 
during the session. 

Please state the following in the Q&A-box: 
Your name, company name, speaker to address the question to & 
question itself.
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Institute of Food Research, NARO (NFRI)

National Agriculture and Food Research Organization (NARO) 
is the core institute in Japan for conducting research and 
development on agriculture and food. NARO is one of the 
agencies of Japanese government.

Institute of Food Research, NARO (NFRI) is one of the 22 
institutes belonging to NARO, carrying out comprehensive food 
research from basic to applied. We study food safety, food function 
and food processing. 

About collaboration: 
NARO is non-profit organization.  We welcome donation of research 
funding from private companies. Collaborations with corporate 
funding is also welcomed.
In NFRI, 100 permanent scientists and a few hundreds of part time 
researchers are working. There are hundreds of collaboration subjects 
and chances.

More information about NFRI, please visit, 
https://www.naro.go.jp/english/laboratory/nfri/index.html
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Fermented foods in Japan

Sake (rice wine) Shoyu (soy sauce) Natto (fermented soybean)PicklesMiso (soybean paste)

There are similar fermented foods in Asian countries. 

Miso (soybean 
paste) Doenjang

Korea*
Shoyu (soy 
sauce)

kecap manis

Indonesia*

Natto (fermented 
soybean)

Kinema
Nepal, India* *reference, Tamang edit. Ethnic 

Fermenetd Foods and Alcoholic 
Beverages of Asia, Springer 2016 
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the National Fungi

National animal
(From Wikipedia)

Thailand Asian elephant

Belgium lion

Germany Black eagle

Japan Japanese green 
pheasant

Denmark Red squirrel

Floral emblem, National plant, 
National bird……

Declaration 
We, The Scientific Conference of 
Brewing Society Japan authorize 

"Koji fungi (Kōji-kin)" as the 
National Fungi.

The National Fungi are, (1) Aspergillus oryzae, 
"Kikōji-kin" in Japanese. (2) Aspergillus sojae 
belonging to the A. oryzae group and their 
albino mutant strains. (3) Black Aspergilli 
group, namely Aspergillus luchuensis 
(Aspergillus luchuensis var. awamori ), 
"Kurokōji-kin" in Japanese, and its albino 
mutant Aspergillus luchuensis mut. kawachii 
(Aspergillus kawachii), "Shirokōji-kin" in 
Japanese. 

As far as I know, Japan is only one country which has 
“national fungi”.
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Koji Fungi (Koji mold)

Koji-fungi is used to make sake, miso, soy source, etc.

Koji-fungi growing on 
steamed rice

Miso Sake Soy source 

Koji(麹）is a solid culture of koji fungi Aspergillus on steamed 

grains, such as rice, barley, soybeans. The variation of Japanese 
fermented foods partly reflect the variation of Koji and Koji-fungi.

Koji-fungi (麹菌) produces wide variety of enzymes such as 

amylase, protease, lipase, etc. and secrets them into Koji(麹).

Koji(麹）is an enzyme source for food processing invented by ancient people. In an ancient 

document compiled in 715 A.D., it is described that Japanese people brewed Sake by using Koji. Several 
extant Koji starter culture companies were founded in the 15th century and are still in business.
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Fermented grain in Asian countries

Country Name
Ingredients 
commonly used Shape Microorganism

China Qu Wheat, barley, 
millet, rice(whole 
grain, grits or flour)

Granular or cake Rhizopus, 
Amylomyces

Korea Nuruk Wheat, rice, barley 
(whole grain, grits 
or flour)

Large cake Aspergillus, 
Rhizopus

Meju Soybean (whole 
seed)

Large ball Aspergillus, Bacillus

Japan Koji Wheat, rice granular Aspergillus

Indonesia Ragi Rice (flour) Small cake Amylomyces

Malaysia Ragi Rice (flour) Small cake Amylomyces

Philippines Budbod Rice, glutinous rice 
(flour)

Small cake Mucor, Rhizopus

Thailand Loogpang Bran Powder Amylomyces

India Marchaa RIce Flat cake Hansenular, Mucor

Lee, C. H. (2009) Food science and technology: Wiley-Blackwell
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Koji fungi produces high amount of enzymes

Koji fungi secretes large amount of enzymes into media 
(20-40 g / L)

Enzyme is a kind of proteins

Mycelial mass of Koji fungi doubles in 2.4 hr.

Koji fungi is highly efficient protein producer

Suit for alternative protein production

Koji fungi is safe protein producer
(Japanese people has eaten Koji fungi over 

thousand years)
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Alternative proteins made of Koji fungi

Unfortunately, there has been already commercialized alternative proteins made of Koji fungi.  

primeroots （https://www.primeroots.com/）

I have not yet contacted with them. So, I have few information 
with exception of information available from their website.
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Summery

• Koji fungi has been used for Japanese fermented 
food over thousand years.

• Safety of Koji fungi is proved by thousand years of 
history.

• Koji fungi is highly efficient protein producer.
• If you plan to use Koji fungi for alternative protein 

production, you should carefully consider 
Intellectual Property Rights, because an American 
company has already commercialized it.

Thank you for your attention!
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Global Foodture Workshop

Fermentation a cutting edge technology

Phycom process and challenges

June 15th 2023, Wageningen The Netherlands & Zoom



Join our journey



PRECISION 
FERMENTATION 

BUILDING THE NEXT 
GENERATION 

ALTERNATIVE PROTEINS, 
CHALLENGES & TRENDS

Gertjan Smolders

June 2023

          
                                

https://www.spot-innovation.com/



THANK 
YOU!
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biotech + 
mycology

= 
Rich and Delicious 

Food Platforms



GREENHOUSE GASES INCREASING DEMAND

THE GLOBAL PROBLEM



ALTERNATIVE PROTEIN

ALTERNATIVE PROTEIN MARKET (USD Bn)



CURRENT (INSUFFICIENT) SOLUTIONS

Plant based meat Cell based meat

Ultra 
processed

Low in 
micronutrients

A long list
of ingredients

Unsustainable
ingredients (soy 
etc.)

Unable to replace 
filamentous  muscle 
structure of meat

Low in 
micronutrients

Projected 
high prices

A long time 
to scale and 
reach market

Genetically
engineered

📜

💪

💸

🌎



3rd way: Mycelium
Grown fungal tissues

Meat and protein
replacement option

Nutritional punch

Superior in taste, texture and 
nutritional that current

alternatives



6 days of growthgrainsstrain Harvest & 
Flavouring

Why Innomy? Solid state fermentation



B2B BUSINESS MODEL

R&D
Industrial 
partners

Final Consumer

Inoculum & 
Product design

Sales



WILL YOU JOIN US?

+34653889799
nicolas@innomylabs.com

@innomy

Seeking alliances

Bilbao & Madrid
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Q&A
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Next activities

Online Activities

6 July
Workshop 10: Packaged food. Food 
waste reduction solutions in food 
packaging for take-away and retail

21 September
Workshop 11: Bringing urban farming to 
new heights through breakthrough 
technologies and innovative business 
models
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Matchmaking Events
• Prepare for the event by improving your profile

• Fill in the Marketplace

• Browse through the Participants and/or Marketplace

• Find relevant meeting partners

• Request meetings – or be booked for meetings

• Wait for acceptance – sometimes also no thank you

• Have the meeting on the day 
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Thank you and see you around
For more events, visit the Global 
Foodture community platform


	Sección predeterminada
	Slide 1:      Fermentation, a cutting edge Technology?   Workshop & Matchmaking
	Slide 2: Questions?
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Global Foodture Workshop  Fermentation a cutting edge technology Phycom process and challenges
	Slide 22: Thank you! Want to join our journey? 
	Slide 23: PRECISION FermentatioN   Building the next generation alternative proteins, Challenges & TRENDS
	Slide 24: Thank  you!
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55: 3rd way: Mycelium
	Slide 56
	Slide 57: B2B BUSINESS MODEL
	Slide 58

	End of session
	Slide 59: Q&A
	Slide 60: Next activities
	Slide 61: Matchmaking Events
	Slide 62: Thank you and see you around For more events, visit the Global Foodture community platform


