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The technology created by dream is CAS engine
that revives cells.
Bringing smile to people

President

ABI CO.LTD. Norio OWADA

Seeking for people's happiness, we have made
many basic researches at medical institutions
in and out of Japan and achieved results.

Now, the adoption of CAS has begun around the world.

Ingredients that use the CAS engine return to raw state as uch as
possible when thawed. Therefore, CAS ingredients are widely used as a
material for cuisine by French MOF cook technicians, world-class chefs,
and Michelin-starred shops in Paris.

It is said that the world's population will increase from 10 billion to 13
billion in the future. ABI is promoting preservation to ensure a stable
supply of ingredients and technology to realize ingredients and foods that
are always delicious.

As climate change becomes a major problem in the world and global
warming is progressing, fishery harvest amount are declining, agriculture
is also affected, and production tends to decrease. The world is now in
the age of preservation.

By ABI's CAS and Harmonic System, fish can be preserved for five years
and thawed to return to almost raw. The same is true for livestock, and
we are working with farmers to further research better ways to stockpile.

Mr.C.Edward Gaunch of West Virginia Secretary of Commerce in US
came to our laboratory in May 2019. We exchanged opinions on food
reserves, including agriculture, fisheries, livestock and processed foods,
for 100 to 130 million people worldwide. We came to the conclusion that
it was necessary to reproduce not only the frozen stock but also the
delicious and fresh taste. Mr.Gaunch said that he wants to bring this
state-of-the-art technology to US to store foods, which are frozen by
CAS, and by Harmonic Oscillating system.
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| Awarded “Japan Creation Prize”
JErsaion “SHARP, Panasonic and ABI”

Open up the era from a creative perspective regardless of genre
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1994 Development Technology Prize
| SHARP |

Accumulated technical resources centered on liquid crystal

1998 Development Prize

[ Panasonic EV Energy |
Development of nickel-metal hydride
batteries for electric vehicles

2008 Development Prize

'ABI |

Bronze statue designed "CAS technology" that changed the common
by Taro Okamato sense of food and medicine utilizing cells
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Global food manufacturers who install CAS engine to tunnel freezers,
spiral, rack-type, and small existing quick freezers are increasingly.

Until now, in Japan, the word "CAS freezing" was preceded, and
customers misunderstood that "CAS is one of quick freezers".
However, ABI's CAS engine is quite different technology from the
quick freezer, it's a technology that revives cells to maintain
deliciousness and freshness. The CAS engine can be installed on your
existing quick freezers. Our business spans technology development
to manufacturing and sales of ABl's quick freezer, combining CAS
functions in accordance with the characteristics of each foodstuff.

Electricity rates are surprisingly low because they are energy-saving
systems. As an example, in order to CAS-freeze of a 200 kg tuna fillet
costs only 4 yen per hour for a CAS engine. The same electricity bill
applies to steak-thick-meat. Harmonic systems installed in storage
freezers are also inexpensive, and cost only about ¥150 per day for 330
square meters.
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ice crystal

By retrofitting CAS engine to the quick freezer,
it freezes without gathering water molecules so
that it does not damage the cell membrane.
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Freeze without
destroying cells
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. Retrofitting it to existing -40°C-enabled quick freezer

CAS engine does not destroy
the sardine cells

CAS energy

Wasabi cells are not destroyed
when using CAS engine

* Flavor and pungency are the same as fresh -
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* Combining the CAS engine with
a quick freezer keeps the cell
membrane and cell walls intact,
keeping the fresh ingredients
delicious and Taste.

After thawing, the yield rate is
high and it can be as close to
raw as possible.



Existing quick freezers gather water molecules
and form ice crystals, destroying cell membranes.

| Existing -40°C quick freezer |
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In February 2020,

we, medical researchers,

will start collaborating

with ABI using the medical ABI CAS.

Center of iPS Cell Research
and application, Kyoto University

Kenji Osafune M.D., Ph.D. ‘

We are developing a method to freeze kidney cells, liver cells and
pancreatic cells for regenerative medical care from human IPS
cells using medical CAS. The research aims to save patients
around the world by transporting these cells both domestically and
internationally and performing transplantation at the local hospitals.

ABIl's CAS is based on the results of collaborative
research with the medical field and is being used to
develop technology for preserving food freshness.

ABI has collaborated with 38 research institutes in Japan, including the
University of Tokyo and Kyoto University, and research institutes in three
overseas countries in the medical field, including regenerative medical
care. ABI uses the results of this medicine to preserve the food sector.
Based on the results of this medical science, we are developing
technology that enables long-term storage by retrofitting our harmonic
system, which was developed for reviving cell tissues and storing cells
for a long period of time.

Until now, in the fields of medical, organ preservation and iPS cell freezing,
nitrogen freezing, alcohol freezing, and quick freezing at minus 90°C has
been common, and it has been difficult to obtain prospected results.
However, by retrofitting CAS to a medical quick-freezing device, the cell
viability, which was in the 20% range up to that point, has been
dramatically increased to 70~80%. ABI will continue to develop
technologies that aim to achieve a 100% survival rate using CAS in
consideration of patients.
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CAS certificate and CAS mark

The culinary industry and food processing manufacturers in Japan and major countries
around the world say that freezing food using CAS freezer "revive after thawing." This
phrase was first mentioned by MOF (Meilleur Ouvrier de France / Best worker in France) chefs.

As a theme for the primary industries of fisheries, agriculture, livestock and the culinary
industry to deliver the deliciousness to consumers, this CAS mark is now attached, as a
proof of confidence in each industry that CAS can revive food stuff when thawed.

This CAS mark came to be attached in the world.
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We received many inquiries about applying to CAS logo to be attached on the products of
the CAS users in and out of Japan. ABl makes much of safety criteria in Food process
industries, referring to opinions of culinary fields. Once CAS certification is issued,
automatically the CAS user will become a member of CAS association. ABI will provide
CAS mark in each field.

Since there is time limitation on CAS mark like 3 years, or 5 years. ABI will update on

each expiry year for the purpose of safety management.
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50 years as children's smiles overlap with time / Norio Owada

For 50 years since | was 26, | have been supporting many disable children
to become independent. Using CAS, we are promoting food supply and
technology development pursuing beauty with these children.

Ms. Sadako Yamazaki, a director of a welfare facility "Cosmos Work Shop"
in Wakayama pref., worried about the future of disable children after their
parents pass away and hoped that they would be able to live independently
on their occupations. | was deeply sympathetic to her way of thinking and
put my most effort to cooperate with her.

At present, the Cosmos Factory has developed a product that can be eaten
immediately if it is thawed, and can be eaten immediately when warmed,
mainly from agricultural and marine products. It is highly appreciated by
hotels and restaurants, because they ares very easy to use. CAS is playing
a major role by creating a place in which they are able to work by product
development and processing and sales of prepared ingredients.

The income of disable people in welfare facilities in Japan is quite limited.
However, the income of children at the Cosmos Workshop is eight to nine
times higher than the average welfare facility in Japan.

ABI will continue to support disable children to achieve a fully self-reliant
and society with a smile and work to increase the number of such facilities
throughout this country.

Director
mrs. Sadako Yamazaki

The disable children are working hard with the careful preparation
skills needed to reproduce the taste of traditional cuisine.
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Freezing locally caught red legs shrimp
using quick freezer with CAS engine Yuasa Bay in Wakayama Pref. using
quick freezer with CAS engine.

A a N

Fresh red legs shrimp after thawing Raw whitebait with higher yield rate after thawing
The electricity cost of the CAS engine of the quick freezer used at the
Cosmos workshop in Wakayama Pref. costs only 2 yen per hour. The quick
freezer uses a 10-horsepower compressor, and the cost of electricity is 97

yen per hour for 100kg.

Fresh red legs shrimp and raw whitebait are frozen by the children of the
cosmos workshop using the CAS engine. Red legs shrimp gets weaken as
soon as they are landed and have been difficult to distribute until now.

By using CAS engine, they return to the quality which is just harvested, and
are highly appreciated freshness by well-known hotel and restaurant.

The order is increasing in popularity.
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No.29 Homaremaru (a tuna boat)
Mr. Hiroaki Yamashita, Chief of Fisheries

We haul in catch of southern bluefin tuna off the coast of
Sydney and bigeye tuna off the eastern Pacific Ocean.
When live tuna is frozen using the CAS engine, it will
return to its raw texture, color and taste when thawed.
Please try it by all means.

| had a CAS engine installed to an existing quick-freezer. As a result,
the freshness of the tuna became very good, and it was as fresh and
delicious as the raw tuna.




The electricity cost of the CAS engine is only 12 yen per room/hour and
only 288 yen per 24 hours a day, and the colors ( of ingredients ) are
beautiful, the yield rate is high, and it greatly contributes to profits.
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High Price of ¥11,000/kg bidden
at Tsukiji Market in Tokyo to
CAS Frozen Big eye Tuna

No.7 HOKUTO-MARU, a long liner
Pelagic Tuna Boat have caught Big eye
Tuna (70kg) frozen on board by CAS
was tendered in Tsukijji Market on 16th
and was bidden as high as ¥11,000/kg.

This was the first boat among three
installed CAS Freezing System of ABI
on board. “CAS" logo was labeled on
the tuna body.
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CAS technology is indispensable
for distribution of farmed tuna

Mr. Rikio Katsumada
Former Senior Managing Director of OK Store

Now, the catch of natural seafood is decreasing not only
in Japan but also overseas. In addition, the safety of
parasites such as Anisakis has become a problem.
The demand for raw aquaculture seafood has increased. In aquaculture, tuna
production is expanding and consumption of yellowtail, amberjack and
red-sea-bream is expanding. Today, in Japan and the world, the culture of eating
sashimi has begun to spread from the sushi culture, and we are entering an era in
which we are responding to request for its taste and freshness.

However, farmed fish are softer than natural one, and there is a risk that the
longer the transportation distance in fresh distribution, the more problems will occur.
| asked President Owada to help with the experiment of farmed tuna at a
university in order to improve the quality of cultured fish at the distribution stage.
It is an experiment for research whether that farmed tuna cryopreserved and
distributed using a CAS engine returns to a raw state when thawed at home.
And he eventually cooperated.

As a result of the experiment, the difference was obvious, and the farmed tuna
frozen by the CAS engine was almost same as raw even if thawed and tasted.
Also, there was a clear difference in quality from conventional frozen tuna.

The logistics was also stable, indicating that high-quality cultured tuna can be
delivered to consumers at a stable price throughout the year.
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As a result of a freezing experiment with CAS engine installed to a
quick freezer, the electricity cost to freeze 100 kg farmed tuna to
core temperature -55 degree in 24 hours was 48 yen only for CAS,
and Electricity cost for the quick freezer was 5,040 yen.
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Mr. Kazushi Okuda, President
Furusato Ama Co., Ltd. Shimane Pref. / Ama-cho

In Ama-cho, Shimane Prefecture, natural white squid and
cultured rock oysters are processed and sold in domestic
and overseas. Currently, harvest amount of white squid has
been reducing for more than six months. Even in such
situation, we have installed a quick-freezer equipped with
ABl's CAS engine and a freezer storage with a harmonic
device for preservation, and we can deliver customers the
same freshness as ocean-fresh when thawed.

On a remote island, the CAS engine
and the harmonic freezing stocker are
absolutely essential and indispensable.




White squids are frozen quickly using
CAS engine in the factory

il

External view of freezing stocker Indoor freezing stocker
with Harmonic Oscillating system with Harmonic Oscillating system

We could start business only after preserving in the freezing
stocker equipped with ABI's Harmonic Oscillating system
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Mr. Makio Matsuoka, Chairman of the Board
Yusu Fishery Cooperative Association

We introduced ABI's Dielectric CAS in 2000 in the hope of
having consumers in Tokyo eat very beautiful sea fish
from Yusu in Uwajima, Shikoku. Dielectric CAS was the
most advanced technology in Japan at the time. Later, a
new machine called CAS was developed, and our
functions were upgraded to CAS in 2011.

At present, we have developed products which can be
eaten as soon as they are thawed such as red-sea-bream,
young yellowtail, yellowtail and noble-scallop which can be
caught in Yusu. And we can now deliver the ocean-fresh
taste of the sea of Yusu to people anywhere in Japan.




Uwajima, Shikoku

Seafood Catalog & Rempe

LAy ’ l %

The fishing gruundﬁ for Yusu ﬁa_#i_

extended under the 'Yusu

Minaniura Terraced Field" which ,-
has been selected as an important ' .f
cultural landscape of Japan, and fished |, .. ...~
such as red-sea-bream and young
yellowtail are raised with sincerity there. We will deliver these

fishes to everyone as "Recommendation of Uwajima City".

Because of processed finely and frozen by CAS, you can cook
them easily after thawing anytime like the recipe of inside page,
and you can enjoy the deliciousness.
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show the difference
when thawed.

CAS engine learned from nature
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Technology of ABI™

Cells Alive System is a
technology that revives cells.

By combining the quick freezer device with a
CAS device and freezing, the freshness,
texture, deliciousness, color, etc. of the
ingredients that used to be damaged by the
conventional freezing technology can be
pre&ewed and repmduoed in fresh taste.



bukosqwd can be eaten

'Iicaj io usly worldwide. %

o

f

/ ali

YOBUKO o

-'¥'QEUKO CELLS ALWE SYSTEM CENTER =5



.

et

e

Al

(A Y

'CAS/(Cells Alive Sy ’g;_m)m'é*"th_ cells are
alive” "“The technology, waskgivenhthisiname
because cells areinot|brokenfaewnteveniwhen -

food is frozen and its freshNEss springsibackito]
life after it is thawed. Unlike"conventionalfreez:

ing methods, which freeze food graduallyGAS

cools food in a magnetic environment that
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the food as a whole at the same
time, it does not damage the cells.
CAS is next-generation freezing
technology that also continues to
be applied in medical areas suc
as tooth-banks, etc.
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Keep just-caught freshness
and umami flavor intact

Conventional freezing methods mean expiry dates of
half-a-year to a year. Freshness declines irreversibly after
freezing too. However, with CAS, long-term expiry dates
up to a maximum of 5 years are possible. Because of this,
it is possible to reproduce “delicious seasonal flavors®
that utilize food cells. CAS enables the reproduction of
umami flavor components after thawing, which was not
possible with conventional freezing and can maintain a
certain degree of freshness after thawing too.
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Stable prices and inventories
that are not affected by
the seasons or fish catches

The prices and inventories of general circulating fish
fluctuate greatly depending on the season and the size
of the catch at that time. However, with CAS technology,
which enable long-term storage of seasonal fish, both
prices and inventories will stabilize, Both menus and
standards and easy to determine so quick PR is also
passible.



Now at the sea of Sanriku, extraordinary situation is
occurring like less harvest of the fish which used to be very
much harvested, and harvest of the fish which used to be
very rarely caught.

Using the quick freezer with ABl's CAS engine and the
freezing stocker with ABI's Harmonic Oscillating system, it
can be stored for a couple of years, and if thawed it will be
are reproduced ocean-fresh color and deliciousness.

| really feel the importance of preservable freezing storage.

The days when saury can be harvested in large quantities as in
the past are over. Every year, popular reasonable fish are
becoming high-end fish. | have experienced firsthand that fishers
should be frozen by CAS to preserve fish when they are caught
and sell them to consumers at a stable price.

—

— — . -

Quick freezer with CAS engine to help fisheries and processors of fishery products
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Saury sashimi frozen by quick freezers with
ABl's CAS engine is reputed to be very delicious.

~——mgy

Freezing stocker with Harmonic Oscillating system
to help fisheries and processors of fishery products.
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Mr. S.M. Kim, Union president

Nanhae-gun Fisheries Cooperative Association,
South Korea

I've been experimenting with ABI in Japan five years ago
and have been asking questions. | checked the food stored
for one year with my own tongue spending 6 months..

My union built a processing plant in August 2019. At that
time, the members of the Fisheries Association ate the
thawed CAS ingredients and were convinced of the taste,
and decided to adopt CAS.

Quick Freezer with CAS engine retrofitted
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Ingredients such as hairtails, oysters, mackerel and spanish mackerel
caught in the most cleanest sea in Korea (the sea where the U.S. FDA
has permitted the import of raw oysters ) were frozen by CAS and thawed,
then sliced into sashimi and served at the completion ceremony. The
fisheries cooperatives of nationwide who ate acclaimed for those
freshness said that they have to spread it nationwide.




When the CAS engine is combined with an existing quick freezer,
crustaceans such as shrimps and crabs do not become thinner
after thawing, and deliciousness, flavor and texture return to a
fresh state. This is welcomed and widely used by chefs.

The high quality after thawing revives outstanding
freshness and deliciousness even sliced into sashimi.
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Quick freezer with CAS engine Freezing stocker
with Harmonic Oscillating system
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Thawed-autumn salmon after being stored in the freezing stocker with harmonic
oscillating function for 3 years. The internal organs are not melted when thawed.
Fishermen say that the salmon roe is no different from raw.
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