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Moonshot Agriculture, Forestry and Fisheries R&D Project / Research Results &

Insect-Based sustainable food Project Manager (PM): Kei Yura

; Professor, Ochanomizu University
prOdUCtlon SyStemS toward (Currently Professor, Waseda University)
global food security and human Project Year: FY2020~FY2024

space exploration

Background and Goals

Project Background

Protein crisis is looming as the global _, Circular Food Production System

demand for edible protein outpaces its S Supported by Insects

supply. To address this chaIIenge, the Cricket (food), Black Soldier Fly (feed), Termi_te (feed)

development of high-quality edible and 6 b= AN BN .

_ . . .. . 619 ¢ reedable Wi
feed use insects is gaining attentlon_ as a SN coodl .. high space efﬁciency»
promising and environmentally sustainable 00GQOSS Can be . ,
; N a feed for insects Introduce new protein v

novel protein source. % source and diversify SR0R
Technology Development Goals é%‘”éemssm gf e oy e

Bv 2030 e am to: (1) develo HG compared Preferable feed for ‘.J

y ;W | : velop QQ éﬂ with cowiand pig fish and chicken

production packages for crickets with . . : G
superior nutritional value and taste e »
including selective breeding and closed-
system rearing, (2) promote use of black
soldier flies as aquaculture feed, (3)
promote use of termites as poultry feed,
and (4) establish a sustainable large-scale
production system for high-quality insects.

Key Research Achievements

(1) We established the world’s largest genetic database for crickets as a foundation for selective
breeding. Based on these data, we identified and bred several lines of Gryllus bimaculatus,
including strains with altered body coloration—some nearly white. This advancement improves
the appearance of cricket powder, typically dark in color, expanding its potential applications in
food products.

(2) Red sea bream fed with aquaculture feed made primarily from domestically produced black
soldier flies reared on food waste and microalgae showed growth equivalent to those fed with
conventional feed. This demonstrates the potential for insect- and algae-based circular
aquaculture using domestic food recycling.

(3) We established a mass-rearing system for Macrotermes (a species of termite), including
propagation techniques using Japanese cedar thinnings and bagasse (a by-product of
sugarcane processing), enhanced rearing efficiency and scalability, and a remote monitoring
system for rearing facilities. This enables stable and scalable termite production.

[Detailed Achievements]
Development of color-variant strains B

To make crickets more acceptable as food, we aimed to reduce
the darkness of the body color that evokes their insect origin.
By identifying genes involved in pigment synthesis, we
successfully bred lighter-colored strains through selective
breeding.

| ,
Wild type Whitening strain
Crickets with a white body color
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[Detailed Achievements]

Effects of black soldier fly meal and microalgae on red sea bream

We developed a fishmeal- and fish oil-free feed by
replacing fishmeal with domestically produced black
soldier fly meal and fish oil with microalgae. Red sea
bream fed by this alternative diet exhibited growth rates
comparable to those fed by conventional fishmeal- and
fish oil-based feed.

Establishment of mass-rearing technology for
Macrotermes

We established mass-rearing methods for Macrotermes
using cedar and bagasse as substrates, enhanced
rearing efficiency and scalability through improved
rearing devices, and developed a remote monitoring
system for operation within rearing facilities.

g
(=)
I

-

T
1

no feshmeal
no fish oil

1 1
Future Directions Fishmeal Black soldier fly

+fish oil +microalgae

-
o
|

mean weight gain (%/day)
;

e
o

We will further domesticate insects by selecting strains Effects of black soldier flv meal and
suitable for commercialization and establishing lines with . - Y

desirable traits. In parallel, we will evaluate their microalgae as feed ingredients for
functionality and practicality as food and feed and red sea bream

. . . Black soldier fly meal and microalgae
improve rearing and management techniques to enable can successfully replace fishmeal gnd
large-scale production. y rep

fish oil.

What We Aspire To

By 2050, we aim to realize social innovation through the creation of startups and new business
ventures, harnessing insects to address global food challenges. Our goal is to build a fully circular
food production platform that ensures both food security and culinary richness.

Research Topics and Structure

Representative institution: Ochanomizu
University

1. Insectl genome 2. Insect plroduction 3. Fishelries and 4, Insecg—derived
breeding system livestock feed food
(1,2,3,4,5,7,8,10,11) (2,13) (6,8,9,10,12,13) (3,4,13,14,15,16)

5. Universe in and 6. S'ocial
out of the elements Implementation
of technology (1,4,5,13,14,17)
(2,3)

<Research Institutes>

(1) Ochanomizu University / (2) Tokyo University of Agriculture and Technology / (3) Tokushima
University / (4) Nagahama Institute of Bio-Science and Technology/ (5) Waseda University / (6)
Fisheries Research and Education Organization / (7) National Agriculture and Food Research Organization
/ (8) University for Human Environments / (9) RIKEN / (10) Tokyo University of Marine Science and
Technology / (11) The University of Tokyo / (12) Shizuoka Prefectural Institute of Fisheries and Marine
Technology / (13) Kyoto University / (14) Yamaguchi University / (15) Hamamatsu University School of

Medicine / (16) Niigata University / (17) Hiroshima University




