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Profile Business Expansion Based on Amino Acids
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What Are Amino Acids?
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Amino Acids Amino Acid Derivatives

Amino acids are normally present in proteins composing the
human body. Of the 20 amino acids shown in the right table, nine are ‘“
called “essential amino acids” because they cannot be synthesized - (l: B oon
in the body and must be taken from food. The chemical structure of u'u Y
amino acids is shown in the figure to the right. It shows the variations
in chemical structure of the 20 amino acids as the “R” group. Amino
acids include the COOH (carboxyl) group and the NH2 (amino) group,
which are very chemically reactive, making it possible to synthesize
many useful derivatives by bonding to other substances.
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human body and the environment. The functions of amino acids can be “E‘,ﬁﬁm Eif‘”‘:'ﬁz
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functions of amino acids and then using those functions to broaden the
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Note: In this document, trademarks are indicated in italics and the Ajinomoto Group is

referred to as “the Group.” AJI-NO-MOTO is the trademark of the Group’s umami
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Fermentation technology, synthesis technology and evaluation technology
are key technologies of the Group’s amino acid-related businesses.
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(D Fermentation technology is used for manufacturing amino acids, nucleotides
and so on through fermentation of saccharides using microorganisms.

The Group has established the top position worldwide in amino acid mass-
production technology. The Group is working to further raise productivity of
amino acids using microorganisms at the Research Institute for Bioscience
Products & Fine Chemicals and ZAO “AJINOMOTO-GENETIKA Research
Institute” (AGRI) in Russia. Production process development is also necessary
to use these highly productive microorganisms in industrial production at the
Group’s factories worldwide. These processes are developed as a cooperative
effort among the Research Institute for Bioscience Products & Fine Chemicals,
the Institute for Innovation and the Regional Technology Centers attached to
factories in various countries. Technology for employing the different raw
materials used in each region and for efficient purification and extraction of
the desired amino acids and nucleotides from mass-cultured broth is
developed and finally transferred to each factory. These technologies
represent the Group’s unique know-how accumulated over many years of
producing amino acids and nucleotides.
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® Synthesis technology is used for manufacturing amino acids, peptides,
nucleotides and their derivatives as well as compounds by chemical
reactions from various raw materials.

The Group has established unique technologies by combining synthesis
technology with fermentation or enzymatic technology. This research and
development is primarily conducted at the Research Institute for Bioscience
Products & Fine Chemicals, along with the Institute for Innovation, which has
leading-edge basic technologies. Product development and industrialization is
mainly performed at the Research Institute for Bioscience Products & Fine
Chemicals, which transfers technology to domestic and overseas factories in
cooperation with the Regional Technology Centers.
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(® Evaluation technology is used to evaluate the nutritional and physiological
functions of amino acids, nucleotides and their derivatives and to develop
their applications.

The Group leads the world in research on amino acid-related nutritional
and physiological functions. In cooperation with leading researchers around
the world, the Group continually explores new functions and applications for
amino acids and seeks commercialization. The Group also disseminates
information on the benefits of amino acids worldwide. Moreover, technology
for evaluating the properties of amino acid derivatives leads to the creation of
many ingredients used in cosmetics and specialty chemicals products.
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In addition to these three key technologies, the amino acid-related
businesses are supported by quality assurance and safety evaluation technology
based on the world’s most advanced analytical techniques, giving the Group an
advantage over other companies.
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@ Business Overview

In 1956, Ajinomoto Co., Inc. became the first company in the world to
produce amino acid crystals for infusions, enteral nutrition products and
pharmaceutical ingredients. As the world’s largest manufacturer of amino
acids, Ajinomoto Co., Inc. relies on its technological strength and stable supply
capabilities in producing a product lineup centered on 20 different amino acids
at eight production bases, both in Japan and overseas, and marketing it around
the world.

The Group continually strives to develop efficient microorganisms and
fermentation processes through its world-leading fermentation technology
and to reduce costs by fully utilizing its global production and sales network.
In addition, the Group works to expand the market through activities such as
research on the benefits of amino acids and development of new materials
and applications, while providing support for customers’ needs.

@ Market Overview and the Group’s Position

The global market for high-quality amino acids, which are mainly used for
pharmaceuticals, is estimated at over 24,000 metric tons annually, and the
Group holds the leading global share of approximately 40 percent.

The wide range of applications for amino acids includes infusions and
enteral nutrition in the clinical nutrition field, as well as pharmaceuticals, food
products, cosmetics and pharmaceutical fine chemicals. One of the main
characteristics of the amino acids business is its global scope and its
relationship with a diverse group of industries.

The use of amino acids for food in Japan and other countries has expanded
rapidly, particularly in recent years. The Group is using the wealth of useful
R&D data that it has amassed over many years to provide customers with a
variety of application proposals and technological development support.

@ Global Operating Bases

The Group’s development of production, technical support and sales
bases, both in Japan and overseas, has built a detailed service network and
enabled material management in markets worldwide.

At each production base, the Group maintains high-quality products and
services by practicing thorough GMP-based management, including raw
material traceability and impurity control.

HENAN AJINOMOTO AMINO ACID CO., LTD. @ A
Shanghai Ajinomoto Amino Acid Co., Ltd. @ A

S.A. Ajinomoto-OmniChem N.V.@ A

Ajinomoto Co., Inc. @4 a

[ Ajinomoto North America, Inc. @ a

AJINOMOTO HEALTHY SUPPLY, INC. ®
Nippon Protein Co., Lid. @ A

Ajinomoto (Singapore) Pte. Ltd. ®

Copyright © 2011 Ajinomoto Co., Inc. All rights reserved.
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Ajinomoto do Brasil Ind.
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Note: In this document, the Ajinomoto Group is referred to as “the Group.”
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@ Products Using the Functions of Amino Acids

Making use of its wealth of knowledge and research technology
accumulated over many years, the Group continues to develop a steady stream
of new products, particularly in the fields of pharmaceuticals and foods. These
products, which highlight the unique functions of amino acids, are generating
attention in their respective markets.

<> ASF Medium Series

As part of the ASF Medium series of serum-free mediums for culturing
animal cells, the Group sells ASF Medium 104N, which contains no animal-
origin raw materials. ASF Medium 104N offers high productivity and has
been highly praised for its ability to be reliably used as a biopharmaceutical
manufacturing medium or a research reagent.

The Group is collaborating with global customers to continuously develop
mediums for use in biopharmaceutical manufacturing as it continues to
conduct product development speedily in Asia, including South Korea, a
market with good growth prospects.

<> CALVITAL and CALTAKE

Ajinomoto Co., Inc. has discovered that polyglutamic acid, the main
component of natto stickiness, promotes the absorption of calcium and
other minerals, and sells CALVITAL (a Food for Specified Health Use) as a
product using that function. Polyglutamic acid is produced using a method
pioneered by Ajinomoto Co., Inc. in which the culture fluid of bacillus natto
is refined to a high level of purity. Polyglutamic acid has been found to have
numerous functions in addition to promoting absorption of minerals, and is
used in a variety of processed foods such as soft drinks, seasonings and
soups. In particular, demand for its use in products with health benefits for
sodium and sugar reduction is increasing. CALVITAL and polyglutamic acid
CALTAKE are currently sold only in Japan. (CALVITAL was transferred to the
Wellness Business Division in August 2011.)

@ Start of Sales of Peptides Produced with a New Enzyme

The Group produces and sells glutamine peptides (alanylglutamine) as its first
initiative utilizing a technology for peptide production from a new enzyme it
developed.

Peptides are widely used in applications such as pharmaceuticals,
elemental diets and biotechnology-based drugs, but production using
conventional methods is expensive, making it difficult to meet peptide
demand. However, the Group has introduced a new production method that
enables peptides to be produced at lower cost. Moreover, this method reduces
the difficulty of producing dipeptides (composed of two amino acid units),
oligopeptides (composed of several amino acid units) and peptides that
contain unnatural amino acids. With this highly versatile production method
featuring excellent industrial characteristics, further expansion of peptide
demand is expected in the future.

@ Upcoming Business Developments

Research in progress such as genomic drug discovery is likely to bring
about major changes in the pharmaceutical and biotech industries, thus
increasing the possibilities for making use of the functions of amino acids.
Furthermore, in the area of food applications, there has been a surge in
product development that emphasizes the health and nutritional benefits of
amino acids, particularly in Japan, and global demand is expected to rise.

As a leader in the field of amino acids, the Group aims to both contribute to
society and expand its business as well as actively develop new materials and
applications, with a focus on the fields of pharmaceuticals and foods, which
are fundamental to human society.

Note: In this document, trademarks are indicated in italics and the Ajinomoto Group is
referred to as “the Group.”
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@ What Is the Pharmaceutical Fine Chemicals Business?
Pharmaceuticals are generally thought of as tablets or capsules, but the
active ingredients in them are called active pharmaceutical ingredients. Active
pharmaceutical ingredients and the substances before them in the production
process are generally called pharmaceutical fine chemicals. As competition
intensifies, pharmaceutical manufacturers are focusing investment of their
business resources on searching for new drug candidates, and on sales and
marketing in order to compete successfully. This has given rise to a trend of
outsourcing process development and production to companies with strong
production capabilities. Such outsourcing became common among companies
in the U.S.A. and Europe in the 1990s, and the pharmaceutical fine chemicals
business grew strongly. In Japan, where outsourcing of active pharmaceutical
ingredients and their intermediates had been restricted, liberalization due
to the revision of the Pharmaceutical Affairs Law in April 2005 expanded
business opportunities. This offers a major chance for the Group’s
pharmaceutical fine chemicals business.
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S.A. Ajinomoto OmniChem N.V.

@ Group Business Overview

In the pharmaceutical fine chemicals business, the Group employs
fermentation and synthesis technologies honed through manufacturing amino
acids and nucleotides to produce and supply various pharmaceutical fine
chemicals. S.A. Ajinomoto OmniChem N.V. of Belgium, which Ajinomoto Co.,
Inc. formed through the acquisition of S.A. OmniChem N.V. in 1989, has
multipurpose plants as well as specialized production facilities such as a low
temperature reaction vessel and containment facilities, and rapid
industrialization technology. The strength of S.A. Ajinomoto OmniChem N.V. is
its industrialization capabilities, which it uses for quick, reliable production of
the pharmaceutical fine chemicals that customers require. In addition to its
ability to develop innovative processes, Ajinomoto Co., Inc. is working to
further improve service to customers in Japan and overseas by leveraging the
new multipurpose synthesis facility completed in fall 2006 at its Tokai Plant.

@ Main Products
Antihypertensive, anti-HIV and anti-virus intermediates

@ Business Outlook

The process from discovery of a new drug candidate to approval typically
takes more than ten years. In the pharmaceutical fine chemicals business,
projects also require several years from start to full-scale operation.
Therefore, in addition to existing businesses, project management that takes
one-year, three-year and five-year views is important. As a result of
initiatives over the past several years, the Group has been enhancing its
product lineup and expects to achieve a well-balanced product portfolio.

Based on this product portfolio management, the Group will take
advantage of its strengths to aggressively develop the pharmaceutical fine
chemicals business.

Note: In this document, the Ajinomoto Group is referred to as “the Group.”
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@ Business Overview

The Group started its sweeteners business in 1982 with the launch of the
amino acid-based sweetener aspartame, which is about 200 times sweeter
than sugar. The Group introduced PAL SWEET, a table-top sweetener, in
1984, and is currently developing new sweetening applications for
consumers, restaurants and the food industry globally. The Group will
aggressively conduct this business, providing delicious taste while meeting
needs for low-calorie products that reflect rising health consciousness and
the need for substitutes for increasingly expensive sugar.

< Ingredient Business

The global aspartame market is growing at a rate of 3 to 4 percent
annually due to factors such as demand for lower-cost sweeteners as
sugar prices rise and growing awareness of calorie intake in emerging
countries. The Group holds the top market share for aspartame, which it
sells under the PAL SWEET DIET brand in Japan and the Amino Sweet
brand in about 80 countries worldwide. In addition, this business will
steadily provide sweetener applications globally, with other products such
as advantame, a new ingredient developed by the Group that was launched
in the U.S. in 2011 and is 20,000 to 40,000 times sweeter than sugar.

Main competitors selling aspartame: NutraSweet Co., Niutang Chemical,

SinoSweet Co.

< Retail Business

In its domestic retail business, Ajinomoto Co., Inc. has three low-calorie
sweetener brands: PAL SWEET, PAL SWEET Calorie Zero, and SLIM UP
SUGAR. The business has a market share of approximately 65 percent
(Ajinomoto Co., Inc. estimate). Overseas, the Group conducts a powdered
juice business primarily in Brazil, and a low-calorie sweetener business
focused on ASEAN.

In 2011, Ajinomoto Co., Inc. is carrying out a full renewal of SLIM UP
SUGARin Japan and PAL SWEET in Malaysia. By conducting vigorous
marketing activities, Ajinomoto Co., Inc. is working to further develop and
expand the market along with growing consumer health consciousness.
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Features

Non-sugar sweetener with 90%
fewer calories than sugar

Non-sugar sweetener with no
calories, no saccharides

Sweetener just as delicious as sugar
while usage is only 1/3

Syrup retains the taste of sugar
but only requires 1/3 of the
amount of gum syrup
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Note: In this document, trademarks are indicated in italics and the Ajinomoto Group is
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referred to as “the Group.”

Copyright © 2011 Ajinomoto Co., Inc. All rights reserved.
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PROFILE

The Group’s specialty chemicals business originated with application
research for glutamic acid and its by-products. With original development
technology for new ingredients using amino acids and evaluation technology
for formulation as the foundation, the specialty chemicals business is growing
in two areas: the cosmetics business, in which the Group can exercise its
collective strengths by incorporating operations from materials to retail
including consignment manufacturing; and the chemicals business, which
consists of electronic materials, functional materials and other products.

COSMETIC INGREDIENTS
@ Business Overview

As a world leader in amino acid-based personal care ingredients, the Group
emphasizes products that are safe and gentle on the skin and the
environment. In addition to mild cleansers including Amisoft, which is derived
from glutamic acid, and Amilite, which is derived from glycine and alanine, the
Group has developed emollients and moisturizers such as Eldew and Ajidew,
the functional powder Amihope, which uses lysine as a raw material. These
products are sold to cosmetics and toiletries manufacturers, and have
received an excellent response in Japan and overseas. The Group has also
expanded its formulation business for cosmetics, exemplified by Minon brand
moisturizing skin cleanser sold by DAIICHI SANKYO HEALTHCARE CO., LTD.
@ Amino acid-based cosmetic ingredients market size:

12,500 metric tons/year (Ajinomoto Co., Inc. estimate)
@ The Group’s share: Approximately 30% (Ajinomoto Co., Inc. estimate)
@ Strengths: Highly safe materials, product development/evaluation

capabilities

COSMETIC PRODUCTS
@ Business Overview

In 1997, the Group began sales of Jino brand cosmetics by direct marketing.
These products, which employ a wide range of amino acid and cosmetic
formulation technologies developed by the Group, have received a positive
response, and the number of core customers is steadily growing.

ELECTRONIC MATERIALS
@ Business Overview

The electronic materials business originated from technology obtained
through production of monosodium glutamate and the Group’s entry into the
resin additives business with the development of a curing agent for epoxy resin
from its efforts to apply intermediates. The thermosetting resin material
development capabilities, compounding technology and evaluation technology
accumulated through development of a curing agent for epoxy resin and the
one-component epoxy resin adhesive for electronic components that applies
and contains that agent have evolved in the form of “Ajinomoto Build-up Film”
(ABF), which is an insulation film for build-up in printed wiring boards, and
insulation ink for semiconductors in LCD drives. In particular, ABF significantly
improves the production process of substrates, makes their surfaces smooth
enough for forming copper circuit patterns through plating, thus enabling the
substrates to handle the fine, high-precision wiring required to boost chip
processing speed. Currently ABF is used in boards for computers and game
machines, and the range of applications, including mobile phones, is expanding.
To meet growing demand, the Group has added new production lines and built a
new plant in recent years in anticipation of further growth for this product.
@ Strengths: Materials development, evaluation technology for formulation

FUNCTIONAL CHEMICALS, ACTIVATED CARBON, RELEASE PAPER
@ Main Products
Flame retardants: Empara, Reofos
Resin-curing agent: Ajicure
Adhesive: Plenset

Activated carbon: BA
Release paper: DN-TP

AN ER, BRE I TRESINTLET,
Copyright © 2011 Ajinomoto Co., Inc. All rights reserved.
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