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This booklet is about AminoSweet®, its
applications and the services which are
available to you, our customer.

AminoSweet is the brand name of the low calorie sweetening
ingredient aspartame produced by Ajinomoto Sweeteners
Europe. Ajinomoto is the world leader in the production,
development and science of amino acids. Ajinomoto Amino
Acids are used in a wide range of products for their
nutritional benefits, and are chosen by the world's leading
food, drink and pharmaceutical manufacturers for their
quality and reliability. Because aspartame is a dipeptide of
two amino acids, we have chosen AminoSweet® as the
brand name for our ingredient.

The advantages of a well-balanced diet with an energy
intake appropriate for people's activity levels have long been
recognised. Today, with the increase in the number of
people who are overweight, it is more important than ever
that food and drinks do not contain unnecessary calories.
AminoSweet, because it is low in calories and tastes like
sugar, creates many opportunities for the development of
good-tasting, healthy foods and beverages.

Ajinomoto has more than twenty-five years experience in
developing the best sweetening systems for a wide range of
products, and is well placed to provide you with whatever
advice you may need. You can call on a team of highly
qualified food and beverage specialists supported by a global
network of experts. Our goals are to improve consumer
health and to support your business.

AminoSweet

Only sugar tastes as good
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AminoSweet® has exceptional sensory, nutritional and safety characteristics which make it a unique
ingredient that can help food and drink makers meet the challenge of rising rates of overweight and obesity.
This booklet has been written to provide an overview of the most important aspects of using AminoSweet in
your food and beverage products and pharmaceuticals.

e Sugar-like taste e Available in six different forms, for a wide range

e No bitter after-taste of applications
o Excellent performance in blends with sugar, other

e Made from building blocks of protein
sweeteners and flavours

e Naturally digested and metabolised ) ) o )

e Suitable for use in many product categories including
soft drinks, hot and cold beverages, table-top

* Approved by leading regulatory authorities, sweeteners, confectionery, desserts, dairy products
and in more than 100 countries and a wide variety of over-the-counter and

prescription medicines

e Very low in calories

e Highest acceptable daily intake of all
low-calorie sweeteners



Sugar-like Taste

Records from the earliest civilisations show that man has
always valued foods which taste sweet. For several hundred
years, sugar has been used to sweeten many of the foods
and drinks that we eat, and with the invention of saccharin
at the end of the nineteenth century, low calorie sweeteners
offered a limited alternative. The introduction of aspartame,
however, created a wealth of new opportunities.

AminoSweet® is a unique sweetener in that its taste profile
matches that of sugar. Numerous taste tests have shown
that people simply cannot tell the difference between
products sweetened with AminoSweet and those sweetened
with sugar. We can enjoy sweet foods and drinks, without
having to worry about calorie intake. In one test,
consumers were asked to taste two isosweet samples of
water. One sample was sweetened with AminoSweet, the
other with sugar. When asked which sample was sweetened
with sugar, 579% picked the sample actually sweetened
with AminoSweet.

Which sample tastes as though it
is sweetened with sugar?
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Sample A - Sucrose

W The five graphs on the opposite page show how
AminoSweet compares with sugar and three other low
calorie sweeteners.

Each individual graph reports results of blind taste tests of
\ a sweetener diluted in water. The axes show the score for
the initial sweet taste and the after (or subsequent) sweet
taste, the initial and after bitterness, the amount of body
(or mouthfeel) that the sweetener has, and the level of any
' initial or subsequent mouth-drying effect.

The taste profiles of sugar and AminoSweet are a very close
match, both ingredients being equally able to satisfy man's
desire for sweetness.
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The results of testing by an expert taste panel were used to
generate a spider graph for sucralose. The panel found that
sucralose had an artificial taste and an artificial or metallic
aftertaste.
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Sucralose

Similarly, market research has shown that consumers prefer
cola sweetened with AminoSweet® to cola sweetened with
sucralose. In a carefully controlled double blind consumer
test of two otherwise identical colas, AminoSweet
outscored sucralose in every aspect, including cola taste,
sweetness, aftertaste, and naturalness. Respondents were
more likely to buy the AminoSweet-sweetened cola, and
when asked to say which sample they preferred, 61% chose
the sample with AminoSweet.

Which cola did you like better?

61 %
‘0‘0‘0‘ Cola with AminoSweet®
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Cola with Sucralose




Worldwide Approval

Leading international scientific and health authorities have
approved aspartame for use in foods and beverages. Among
these organisations are the Joint Expert Committee on Food
Additives (JECFA) of the World Health Organisation (WHO)
and the United Nations Food and Agriculture Organisation
(FAQ), the United States Food & Drug Administration (FDA)
and the European Food Safety Authority (EFSA). Aspartame
has been approved in more than one hundred countries.

The confidence that consumers and food and drink
manufacturers can have in AminoSweet® is reflected in its
high Acceptable Daily Intake (ADI). The ADI represents the
safe daily consumption level of an ingredient over a person's
lifetime and is expressed in milligrams per kilogram of body
weight. In the United States, the FDA has assigned
aspartame an ADI of 50mg/kg. In the European Union, the
ADI has been set at 40 mg/kg. These are the highest values
set for any low calorie sweetener. For a person weighing 70
kilograms, the European ADI is equivalent to the amount of
AminoSweet which would be used to replace over half a kilo
of sugar.

European Union

The European Sweetener Directive sets the maximum levels
for sweeteners in different product applications. Aspartame
and sucralose (chlorinated sucrose) are the only sweeteners
approved at levels high enough to be used as the sole
sweetener in most sugar-free products. Other low calorie
sweeteners need to be blended to provide, for example, a
level of sweetness of 10 Brix in a beverage. Products which
combine AminoSweet and sugar are permitted as long as a
caloric reduction of at least 30% is achieved.

Labelling
In the European Union, the following information must be
provided on products sweetened with AminoSweet:

« On the ingredients list: "Sweetener aspartame” or
"Sweetener E951"

« Additional notice: "Contains a source of phenylalanine”

« "With sweetener" close to the sales denomination

« Blends of sugar and AminoSweet: "With sugar and
sweetener" close to the sales denomination

Further information about regulations in individual countries
can be obtained from Ajinomoto.

Acceptable Daily Intakes: Low Calorie Sweeteners
Source: European Commission, Scientific Committee for Food

Aspartame

Sucralose

Acesulfame-
potassium

Cyclamate

Saccharin
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European Union maximum use levels of sweeteners

Product Aspartame Acesulfame- Cyclamate Saccharin Sucralose Thaumatin
E951 potassium E952 E954 E955 E957
E950

Beverages mg/litre | 600 350 250 80 300 -

Milk drinks mg/kg | 600 350 250 80 300 -
Desserts mg/kg | 1000 350 250 100 350 -
Confectionery| mg/kg | 1000-6000 | 500-2000 500-1600 | 300-1200 | 400-3000 50
Supplements | mg/kg | 600 350 400 80 240-800 -




Reduced Calories and Carbohydrates

AminoSweet® has an energy value of 4 Calories per gram (16.8 kJ/g)
but, because only tiny amounts of AminoSweet are required to
provide the equivalent sweetness of sugar, it can reduce a product’s
calorie content by up to 99%.

Calorie and carbohydrate content

Product Calories (kcal) Carbohydrates (g)
With sugar With AminoSweet®|  With sugar ~ With AminoSweet®

Carbonated soft drinks 330 ml 145 2 35 1
Powdered soft drinks 240 ml 86 5 21 1
Desserts 240 ml 150 75 31 8
Milk shake mix 180 ml 110 50 18 8
Fruit yogurt 180 g 207 81 34 11
Table top sweetener tablets 16 1 4 0.1
Table top sweetener powder 16 2 4 0.4

Tooth-friendly
AminoSweet is tooth-friendly. The use of AminoSweet

Low Glycaemic Index
As well as reducing calorie content, AminoSweet can

significantly lower the glycaemic index (Gl) of foods and
drinks. A low Gl diet avoids quick release carbohydrates
such as sugar which cause sudden spikes in blood glucose
levels. Because AminoSweet contains no carbohydrate,
replacing sugar with AminoSweet can reduce the
glycaemic index of a product by up to 99%.

Meets Special Dietary Needs

AminoSweet is an ideal sweetener for people with certain
dietary needs:

Diabetics
As AminoSweet does not contain any
carbohydrates, it is suitable for diabetics.

Vegetarians
AminoSweet does not contain any
components of animal origin.

reduces the intake of fermentable carbohydrates - a key
factor in tooth decay. AminoSweet does not promote the
build-up of plague or acid-producing bacteria. Because it
is non-cariogenic, AminoSweet is ideal for confectionery
products such as chewing gum and sugar-free sweets.

Influence of AminoSweet® and
sucrose on acidity of saliva
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Some sources of AminoSweet® components
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Digested Naturally

AminoSweet is a dipeptide composed of two amino acids,
L-aspartic acid and L-phenylalanine. Phenylalanine is an
essential amino acid. These constituents are found in
many everyday foods and are metabolised by the human
body in exactly the same way as they would be if they
came from meat, cheese, fish, vegetables, fruit juice or
milk. When AminoSweet is consumed, it breaks down into
aspartic acid, phenylalanine and a small amount of
methanol, identical to that found naturally in pectin-
containing foods. The normal diet provides much greater
quantities of these components than does AminoSweet.

\ |

[ I
NH3+—(|2H —C— | NH—CH—C—| OCH,

[ 2 |2
c=0 _C
I HcZ  cH
o | |
HC CH
c
H

Aspartic acid Phenylalanine | Methanol
(=400%) (~500%) (=10%)




AminoSweet”: The World's Best Aspartame

Purity and Specifications

AminoSweet is the highest quality aspartame that is
available. Our standards are evident in our product
specifications, which include detailed results of purity,
microbiological and physical testing. AminoSweet exceeds
the standards set for pharmaceutical or food applications
by the European Pharmacopoeia (EP) and by the EU
Directive 95/31 "Purity Criteria for Sweeteners

used in Foodstuffs."

AminoSweet also meets the specifications and standards
of other national and international bodies such as the Food
Chemical Codex (FCC), the United States Pharmacopoeia
(USP), the French and German Pharmacopoeia, JECFA
(FAO/WHO) and the Japanese Sweetener Standards.

Packaging

The standard pack size for AminoSweet is 25 kg in
recyclable cardboard boxes with double-liner printed
polyethylene inner sacks and safety seals.

The full range of sizes which are available from stock include: o = =
AminoSweet Powder: 1 kg, 5 kg and ha . E
25 kg boxes - -_.3 ﬁ?";‘:“_‘“ = :.._i
AminoSweet Granular: 5 kg and 25 kg boxes s B 2 BEEE S
AminoSweet Fine Granular 150: 25 kg boxes .

AminoSweet Fine Granular 370: 25 kg boxes

AminoSweet Ultrafine: 10 kg boxes
AminoSweet QDE510: 25 kg boxes

Selected sizes of big bags are available on request.
Product traceability is maintained by a lot code, which is
attached to each box or bag. Each delivery contains a
certificate of analysis showing its conformity with
Ajinomoto specifications.

Manufacturing

Ajinomoto supplies the world's leading food and drink
companies with AminoSweet from our dedicated
production facilities in Tokai, Japan and Gravelines,
France.

Quality assurance and environmental safety are high
priorities and are fully integrated into all aspects of
production. The plants consistently produce much lower
levels of emissions than regulations require. Ajinomoto is
the only supplier of aspartame which offers the security of
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Product Range

AminoSweet® is available in six different forms in
order to meet the specific requirements of the food,
drink and pharmaceutical industries.

AminoSweet® Powder
Standard 100% AminoSweet powder

Granulation: <150um
Bulk Density ~0.20 kgl
Applications

Wide application range, especially suitable for dry
powder mixes

AminoSweet® Granular
100% granular AminoSweet

Granulation: 180-850 um
Bulk density =0.60 kgl
Characteristics: Dust-free, free-flowing, speed

of dissolution slightly slower
than AminoSweet Powder

Applications
Best suited for applications in which instant solubility is not
required (for example, soft drinks)

AminoSweet® Fine Granular 150
100% fine granular AminoSweet

Granulation: 75-300 um e

Bulk density 0.55 kgl

Characteristics: Good flowability and solubility,
reduced surface area compared
to AminoSweet Powder

Applications
Table-top sweeteners and tablets
Direct-tableting and dry mixes




AminoSweet® Fine Granular 370

100% fine granular AminoSweet

Granulation: 75-300 um
Bulk density 0.46 kg/l
Characteristics: Good flowability and solubility,

reduced surface area compared
to AminoSweet Powder

Applications
Table-top sweeteners and tablets
Direct-tableting and dry mixes

AminoSweet® Ultrafine

100% very fine AminoSweet powder

Granulation: average <10 um.
Bulk density =0.15 kg/l
Characteristics: Large surface area, immediate

sweet taste

Applications
Suitable for chocolate, confectionery (chewing gum and
sweets), dusting powder, dry mixes and aspartame suspensions

AminoSweet® QDE 510 :
Quick dissolution granular AminoSweet J :
Granulation: 90-500um
Characteristics: Dissolves up to 30% faster than
standard granular AminoSweet

oL |
Applications "N
Soft drinks J J




Physical and Technical Properties

Potency

AminoSweet® is approximately 200 times sweeter than
sugar. This means that 200 kg of sugar can be replaced
with 1 kg of AminoSweet. AminoSweet's potency varies
depending on application and concentration. Higher
potencies are reached at lower concentrations. For this
reason, and because other factors have an effect on
consumers' perception of sweetness, individual taste tests
should be conducted when developing new formulations.

Solubility

The solubility of AminoSweet is sufficient for all product
applications. In liquid applications such as beverages,
typical concentrations are in the range of 0.01% and
0.06%. In water, the solubility of AminoSweet is
approximately 1% at 20°C and 3% at 50°C. AminoSweet is
insoluble in oil or alcohol. All pure forms of AminoSweet
have the same solubility. Depending on the conditions,
the dissolution time is between 5 and 30 minutes.
Agitation and increased temperature (up to 60°C)
accelerates dissolution. Solubility can be significantly
increased if AminoSweet is dissolved in an acidic solution.
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For example, at 20°C, approximately 4% AminoSweet can
be dissolved in a 5% citric acid solution, and about 10%
can be dissolved in a 20% citric acid solution. This is
helpful when preparing stock solutions. Depending on the
temperature and acid concentration, the stock solution
can be held for a full day, or even longer, without any
significant loss of AminoSweet. For example, 5%
AminoSweet degrades less than 0.5% when held for 24
hours at 15°C in a 6% citric acid solution.

Optimal Stability

AminoSweet is a dipeptide of two amino acids and is
metabolised naturally in just the same way as protein.
Despite its protein-like composition, AminoSweet is
sufficiently stable for use in a wide range of food and
drink products. In order to obtain the best results in liquid
systems, products should be formulated with suitable pH
levels and storage temperatures should be controlled.

Solubility of AminoSweet® in
citric acid solution
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Dry Applications

At moisture contents of less than 8%, AminoSweet® in
its pure form is stable and can be stored for extended
periods. The minimum shelf-life is 5 years. Only at
temperatures above 110°C does thermal decomposition
occur. In dry applications, including powder mixes and
table-top tablets, AminoSweet's stability is excellent,
both during the manufacturing process and
throughout the product's shelf-life.

Liquid Applications

A moisture content exceeding 8% may cause
AminoSweet to slowly degrade into its individual
constituents. These are safe and tasteless and do not
affect the final product. Key factors influencing the
stability of AminoSweet in liquid applications are
temperature and acidity (pH). Optimal stability is
reached at pH 4.2. Nevertheless, an acceptable stability
can be achieved within the pH range of 2.5 to 5.0, a
range typical for most food and beverage products.
The closer the pH is to 4.2, the greater the stability of
AminoSweet. AminoSweet is not recommended for use
in liquid systems with alkaline pH values.






