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To preserve flavour or enhance the taste and appearance of the food, we use food
additives. When we add food additives during processing or production of the
food, these become a part of any food product. Different kinds of additives have
been developed, both natural and artificial, in the second half of the 20th century
to enhance the quality of food.

Food additives maintain product consistency, improve or preserve the nutrient
value, maintain the wholesomeness of foods, control the acidity or alkalinity,
provide leavening, colour and enhance flavour. To produce a desired effect,
intentional or direct food additives are added. It maintains freshness, improves
nutritional quality, and makes food more appealing.

The U.S. Food and Drug Administration (FDA) has listed safe food agdx
The scientific community has recognized many food additives as safe W

that foods are safe to eat and are accurately labelled. T dditivegare strictly

studied, regulated, and monitored.
In India “Food Safety and Standards Authority of IndiX’ Rlays an important role
in the identification and listing of additives whi uated by “the joint

under the Act.

We, as consumers, are concerned 2
names indicate complex chemi pounds. Every food we eat - whether raw

or cooked food — is ma chemical compounds. These chemical

benefits that ad{isas
nutritious, apd affoxdabletdods.

The purp ij_,? IS issue is to provide helpful background information

theirs i d supply.
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Food Additives

Food additives are substances added to food to
preserve flavour or improve its taste and appearance.
Some additives have been used for centurigs; for
example, preserving food by pickling (with vine

salting, as with bacon, preserving sweets or
sulfur dioxide as in some wines. With the adv
processed foods in the second half o
century, many more additives have beeni
of both natural and artificial origin.

A food additive may be defined
mixture of substances other thg

as.a8

Aging. Food
additives are added intenfi6n foods and are not

naturally a part of the f

Different countrie
which food additivey

& have differ¥nt laws pertaining to
can b@sed and in which foods

vfig or maintaining nutritive value;
{aintaining palatability and wholesomeness;

[ Improving flavour or imparting c our;

[0 Providing leaveni rNgomMrolling
acidity/alkalinity.

d on their function in

hichthe additive has been

additives include:

sifiers and stabilizers;

{cial sweeteners;
aneous: Anti-caking agents; sequesterants;
 bases, and buffers; anti foaming agents,
ymes, leavening agents.

roadly speaking, these food additives can be
classified as:

[l Direct food additives
[l Indirect food additives

Direct food additives are added to a food for a specific
purpose in that food e.g. synthetic colour. Indirect food
additives become part of the food in trace amounts due
to packaging, storage or other handling. Additives
used in raw ingredients or any other material with
which foods may come in contact may find their way
into the finished food product. Antioxidants, for
example, used in edible oil may be found in chips or
any food item prepared with this oil. This is known as
the “carry over” principle.

Safety Issues

[ Alarge number of substances in use today as food
additives are “generally recognized as safe” or
GRAS substances. GRAS substances are those
whose use is generally recognized by experts as
safe, based on their extensive history ofuse in food
or based on published scientific evidence. Salt,
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sugar, spices, vitamins are classified as GRAS
substances.

[0 Although most food additives are considered to be
without any potential adverse effects, there have
been problems concerning the safety of some of
these chemicals.

[1 The safety of the antioxidant BHA has been
questioned in the light of the fact that its
consumption leads to cancer in rodents.

[0 Sensitive asthmatics have been reported to
develop allergic responses to the food colour
tartrazine. Allergies have been reported to cause
even fatal shock. Nitrites can
form cancer-causing .
nitrosamines in foods in which
they are added as preservatives.

[0 MSG intake of 1.5g or more can
result in acute illness —
characterized by burning
tingling sensation on face, neck
and head, tightness, stiffness or
pressure in chest and facial
muscles. This is the “Chinese
Restaurant Syndrome” because
these symptoms have been seen
in people who had consumed
Chinese food.

[0 High levels of erythrosine intz
associated with thyroid tumoys;

@

have provoked allergic
individuals even at

worsening of the
asthma.

[J One should chogse foodg that are free of additives
or at least selose Qnds of processed foods
which hagsa~\Nmum number of additives.

i ifictdl or synthetic clolours and

atives should be avoided. The
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its toxicity, as
man studies.

banned after World Wa

demonstrated in anim

During World

reservatives led to it being used

1y éznned in the 1950s.

a general mistrust of food

lication of the precautionary

clusion that only additives
that are known to be safe
should be used in foods.

In the USA, this led to the

adoption of the Delaney

clause, an amendment to the

Federal Food, Drug, and

Cosmetics Act (FFDCA) an

amendment to the substances

may be used as food
additives. However, after the
banning of cyclamates in the

USA and Britain in 1969,

saccharin, the only remaining

legal artificial sweetener at
the time, was found to cause cancer in rats.

[J There has been significant controversy associated
with the risks and benefits of food additives. Some
artificial food additives have been linked with
cancer, digestive problems, neurological
conditions in addition to ADHD, and diseases like
heart disease or obesity.

[0 Even “natural” additives may be harmful in certain

quantities (table salt, for example) or because of

allergic reactions in certain individuals. Safrole
was used to flavour root beer until it was shown to
be carcinogenic. Due to the application of the

Delaney clause, it may not be added to foods, even

though it occurs naturally in sassafras and sweet

basil.

Standardisation of its derived products
ISO has published a series of standards regarding the

topic and these standards are covered by ICS 67.220.
Ref: Training manual for Food Safety regulators 2010




[1 The product manufacturer must produ

ECOMARK CRITERIA FOR FOOD ADDITIVE

(The Gazette of India, Extraordinary, Part II-Section 3(i), No. 170, May 1§

GENERAL REQUIREMENTS :

« Al the Mood wddigves menuoned below shall mect the relevand standardd

rn O
S Mo ez [( // M
L. Acetic Acid Glacial Y/<
2. Vinegar //—\\Q
P Sodium benzoate / < \ \
4. Citrie acid
5. Sodivm metabisulphite
. Potassivm metabisulphite
7. Sodium bicarbonate & Sodium Car S
8. Natural Colourants : Caramel /\w
9, Baking MPowder.

consent clearance, as per the provisions of
(Prevention and Control of Pollution)

[¢]

Act 1977 and Air (Pollution a
Pollution) Act 1981 along with t

? au of
for the

Indian Standards while
ECOMARK and the prody Iso be in
accordance with th of Food

display in brief the
product has been
ent F@ndly.

or product packaging shall be

the product package by the

age or leaflet accompanying it may
ctions of proper use and storage so as to
e product performance, safety and
ise wastage.

(/A
&

th
NRODUCT SPECIFIC REQUIREMENTS:

ACETIC ACID, GLACIAL: It shall conform with the
following standards: Assay : Not less than 99.5
percent, by weight, of C2H402; Arsenic : Not more
than 1.5 ppm; Heavy Metals (as Pb) : Not more than
10 ppm; Non-volatile Residue : Not more than 0.005
percent.

VINEGAR : Vinegar shall conform with the
following standards: It shall contain at least 3.75
grammes of acetic acid per 100 ml; It shall contain at
least 1.5 percent w/v of total solids 0.18 percent of
ash; It shall not contain

(i) anymineral acid

(i1) lead and copper

(iii)arsenic in amounts exceeding 1.5 parts per
million, and

(iv) any foreign substances of colouring matter except
caramel.

Malt vinegar, in addition, shall have atleast 0.05

percent of phosphorus pentoxide (P205 ) and 0.04

percent of nitrogen.
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Note: Brewed vinegar shall not be fortified with
acetic acid.

SODIUM BENZOATE : It shall conform with the
following standards: Assay : Not less than 99.5
percent of C2H 5 NaO2 calculated on the dry basis;
Arsenic : Not more than 1.5 ppm ; Heavy Metals (as
Pb) : Not more than 10 ppm. ; Moisture : Not more
than 1.5 percent

CITRIC ACID : It shall conform with the following
standards: Assay : Minimum 99.5 percent by weight of
Citric Acid.; Water Insoluble matter : Not more than
30 ppm.; Sulphated ash : Not more than 100 ppm.;
Chloride (as CI) : Not more than 5 ppm.; Phosphate (as
P205 ) : Not more than 5 ppm.; Calcium : Not more
than 25 ppm.; Heavy metals (as Pb) : Not more than 10
ppm.; Tridodecyclamine : Not more than 0.1 ppm

SODIUM METABISULPHITE : It shall conform
with the following standards: Assay : Not less than
95.0 percent by weight of Na2S205. ; Arsenic : Not
more than 1.5 ppm. ; Heavy Metals (as Pb) : Nof more
than 10 ppm. ; Iron : Not more than 5 ppm.; Sel

Not more than 10 ppm.

POTASSIUM METABISULPHITE : It shall con
with the following standards : Assay : N
95.0 percent by weight of K2S20s; Arsenie=
than 1.5 ppm; Heavy Metals (as Pb) : Ngy
ppm. Iron : Not more than 5 ppm. ; §alg
more than 10 ppm.

The incorporation o

(as Pb) : Not more than 10 ppm;
Caramel

BAKING POWDER : The uct
the relevant Indian,Standards

Requirements p
consideration o

1l comply with
1th the General
ribed ungr Clause - 1 for

dlioxide : 0.1 percent
: Not detectable using TLC

Colour (Ammonia & Ammonia Sulphite)
Sulphur dioxide 0.1 percent.
gylimidazole : 200 percent.

prescribed under Clause - 1 for consideration of
comark.

Note: The limit of Heavy Metals (as Pb) given in
clauses 2.1(c), 2.3(c), 2.4(g), 2.5(c), 2.6(c) and 2.7(d)
includes nine metals namely : Ag, As, Bi, Cd, Cu, Hg,
Pb, Sb and Sn when tested as per method given in
Food Chemical Codex : 1981, III Edition, Method No.
ITonpageNo.512-513.

k requirements, in the following BIS standards, are under process :

L 15 693:1980 Acetic acid

2, N \\I‘% l‘l"{*} 1981 Baking powidar

3 § 2124:1974 Sodium bicarhonate

4, % Is 4447 1965 Sodium benFoats

5\ ~V S 475019 Potassium metabisulphite (food gradc)

I 4752190 Sodium metabisulphite (Tood arade)
; 15 S404: 1984 Citric acid
Q ~\ : = : =
‘B\> standard Under Preparation Vinegar
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Functional Role of Additives

Additives are found in varying quantities in
foods as ingredients, and function synergistically
with other additives.

Food Additives are tested according to their
roles.

Antioxidants
Chemical additive which when added to food retards ;
or prevents oxidative deterioration of food e.g. |
lecithin, ascorbic acid, tocopherol. Butylated
hydroxyanisole (BHA) can be added to ghee, butter,
fat spread only.

Preservatives

Substances added to food to retard, inhibit or arrest
the activity of microorganisms. Class I preservative
can be used without restriction e.g. salt, sugar, spices,

vinegar. Class Il preservative use is restricted to only @ . cally. They are chemically identical to the
certain foods and the amount of the prese@'{lt've g bsfances present in natural products. Artificial
which can be added to these foods is also speci avouring substances are those which have not been
Jhe "
d

% ature identical flavouring substances are
1 isolated from raw materials or obtain

under Food Safety and Standard (FSS) rulest
presence of a class Il preservative has to be dec
on the packaging/label e.g. sulphites, ng
nitrites, bezoic acid and sorbic acid.

entified in natural product and are chemically

synthesized. = Monosodium glutamate (MSG) is

a permitted in restricted amounts and its addition needs

to be declared on the label with a warning that the food
isun-suitable for children below 12 months of age.

Food colours
Substances used to correct loss of celoix dre Addition of any extraneous flavouring of a food has to
processing or to correct natur; be declared on the label.

colour. Use of colour is restr
Emulsifying and stabilizing agents

declaration. Other natur Substances capable of facilitating a uniform
e.g. beta carotene, chl dispersion of oils and fats in aqueous media or vice
saffron, curcumin or tu ¥, Synthetic food colours  versa and or stabilizing such emulsions. No
permitted for use in Indi lude: Ponceau 4R,  emulsifying or stabilizing agent can be used in any
Carmoisine, Erytixosine (Bed’); Tartrazine, Sunset  food except where use of emulsifying or stabilizing
\IndigeCarmine, Brilliant Blue  agent is specially permitted under FSS rules.
FCF (Blue); F. CF (Green). Synthetic food ~ Commonly used emulsifying or stabilizing agent
colours are pe in certain foods suchasice  include agar, alginates, dextrin, sorbitol, pectin,
cream, biécl es, canned peas and fruit  cellulose, mono glycerides or diglycerides of fatty
squashes’ acids.

Modified starches are being used by the food
r Or correct losses in flavour. Natural  processing industry as thickeners.

those exclusively obtained by physical

piIQsesses from vegetables, sometimes animal raw
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Binders and stabilizers
These starches make sauces thick, potato chips crisp,
pudding smooth in texture.

Edible gums are used as thickening agent in jams,
gravies and sauces, jellying agent in pudding
desserts: encapsulating agent to stabilize flavours.

Sweetening agents

Include calorie sweeteners, low-calorie sweeteners
and non calorie sweeteners (which contain littbor no
calories). Calorie sweeteners contribute 4 kdal/per

like caries and gum disorders (e.g. cane
glucose syrup, jiggery, honey, dextrose and i

polyols). They occur naturally
manufactured on a commercial sgate

/Calorie intake,
£s. } on-calorie
refiC. Synthetic
small quantities
cesulfame, potassium.
d in cooking.
must not consume

atlenQ
is dertved from ordinary sugar,
the body and is poorly

they also do not cause dental
sweeteners may be natur
high intensity sweetene
are very sweet., so ne,
e.g. saccharin, asparta
Acesulfame can be

is not brok

absorbed. sweetner than sugar.
Anti-ca
Anti ents are anhydrous substances that can

without themselves becoming wet
¢ added to products such as table salt and
Free flowing” salt has anti-caking agents
added to prevent formation of lumps. Anti-caking

permitted in India include carbonates of

CERC ENVIS October-December 2010

calcium, magnesium,; silicates, myristat
or stearates. In addition, calciu
sodium ferrocyanide may also be
agents in common salt, iodized sa
salt.

pota or
ed as anti-caking
%‘ fortified

Substances that form a com ith fransition metal
ions like copper, irgn, cobalt an el. These metals
uZ;—oxidation processes

Sequesterants

nate (bread improver in flour), citric acid, malic
DL lactic acid and L (+) tartaric acid

Anti-foaming agents

Reduce foaming on heating, slow down deteriorative
changes e.g. dimethyl polysiloxane in edible oils and
fats for deep-fat frying.

Enzymes

Mainly used in industry to split carbohydrates,
proteins, lipids, used in cheese, bread production and
tenderizing meat.

Leavening agents

Introduction of gas in batter or dough leading to its
expansion, improves appearance, texture and taste of
foods. With yeast, the fermentation process was
slightly difficult to control and at times could lead to
undesirable flavours. Chemical leavening agents like
baking soda (sodium bicarbonate) do not have this
problem. The vast majority of chemical leavening
systems are based on reaction of an acid with sodium
bicarbonate to release carbon dioxide. There are a
number of acids which might be used and they differ
in the speed at which they release the leavening gas
e.g. cream of tartar (rapid release), sodium aluminium
phosphate or sulphate (Slow release) anhydrous
monocalcium phosphate (for an intermediate speed of
release).




Functional  classes  (for | Defimtion Sub-classes
Labelling purposes) functions)

| Yo
. Acid [ncreases the acidity and for imparts a | Acidifier
| sour taste (o a lood

Acichly Begulator | Alers or eontrals the acdily  or | Ag alkali, Wasc, bhufTer,

ferhiagm(@;nll adjusting

(=)

alkalinity of a tood

Vo

3. Anti-caking agent | Reduces the tendency of particles of W agent, antistick

tood to adhere to one another. QeptN\Pving  agent dusting
/T:&» er, release agent

4. Antifoaming agent | Provenis or reduces {o Tm.p\ yi maming agent
antioxidant, antioxidant m@

N

5, Anboxdant Prolonps the sheli-life /8 T Antiaxidanl, antioxiglant
protzeting  against {
ciused by oxidation,
rancidity and colour

svnergist, sequestrant

3 Bu]'ki'ng asent | A substance, ghar 'Bui'i';ing agent. filler
which cominbul
tood W]

sianificantly t

contributing
ahle eneray
value

7. Colour | Adds
H, Colour retention | Stabifi
apcnt

ur in a food Colour
yns or lotensifics the | Colour fixative, colour
stabilizer

0. FEmulsifer Fmulsifer, plasticizer,
dispersing  agenl,  surface
active agent, surfactant.

willing wgeni

1 Emuls lyme4dl Mmmgch cheese protems o the | Melding sull, sequestran)
manufacoure of processed cheese, in
order o prevent Tat separation

11, Makes ot keeps Gssucs of [t or | Fioming agen|
vegetahles firm and crisp, or interacts

with gelling agents o produce  or

sirenglhen a el
Wour enhancer | Enhances the existing taste and Jor | Flavour enhancer, flavour
| ndour of a food modifiar, tenderizer
wyur treatment | A substance added to flour to improve | Bleaching  agent,  dough
% wécnt its baking quality or colour improver, flour improver

CERC ENVIS October-December 2010




Colour Additives

Colour is an important property of foods that adds to
our enjoyment of eating. Nature teaches us early to
expect certain colours in certain foods, and our future
acceptance of foods is highly dependent on meeting
these expectations.

A Colour additive is any dye, pigment or substance
that can impart colour when added or applied to a
food, drug or cosmetic, or to the human body. Colour
additives may be used in foods, drugs, cosmetics and
certain medical devices such as contact lenses.

Colour variation in foods throughout the seasons and
the effects of food processing and storage often
require that manufacturers add colour to certain foods
to meet consumer expectations. The primary reasons
for adding colours to foods include:

* To offset colour loss due to exposure to light, air
extremes of temperature, moisture and storage
conditions.

* To correct natural variations in coloug) Off-

fastidious to tastes than bright
glaring colour is repellant, rather th§

decoration,
urs which are
, coffee and

olouring must conform to laws
frst and foremost, they must be

ions in the products for which they are intended.
reat care is needed when using dyes in

coloured foods are often incorrectly associ Sge
with inferior quality. For example, somg\ree confectionery, the greatest danger being on too liberal
ed

ripened oranges are often sprayed with Citru
No.2 to correct the natural orangy,

inferior quality, however, is an undgees
of colours.)

* To enhance colours that occur ni t of
levels weaker than those usu ed with a
given food.

* Toprovideacolourful ident foodd that would
otherwise be virtuall ou ed colours

provide a pleasant
cream while lime
green colour.

andieCpnd holiday treats are
festive appearance.

eed to add extra colour. Thus chocolate
cts which have a rich natural brown much more
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use. Colours should be merely suggestive.
Glaringly coloured confectionery goods have a
repelling effect, but lack of colour on the other hand
makes them appear insipid.

There are two classes of colours available for use in
confectionery: natural and artificial. The natural
colours are obtained from vegetable or animal
sources. While artificial colours are derived from
aniline dyes obtained from coal tar.

Most natural pigments can be classified into
anthocyanins, betanins, carotenoids and chlorophylls.
Some have been recognized as promising acceptable
replacements for synthetic colours. The colour which
occurs in greatest abundance in nature and one which
we frequently wish to reproduce is green. We are all
familiar with the rich colour given to toffees and
caramels by the use of brown sugars in varying
proportions. Sometimes to produce a really dark and
appetizing colour the sugar is grilled or partially
caramelized as a preliminary process. Caramel colour
is produced by carefully controlled burning of either
glucose or sucrose.




Considerable skill and experience are necessary in ~ Colour in powder form varies in solu
burning the sugar to assure a caramel which willbe of ~ whole of the colour is not dissolved in the
standard strength, entirely soluble and give a stable f
solution. On heating, the sugar first melts, and when
the temperature reaches about 312°F the liquid shows
a pale amber tint which rapidly deepens to brown and
finally almost to black accompanied by acid fumers.

solution should be filtere
suitable medium into bo
sterilized.

Natural colouring matters which may be used

in or upon any article of food.

a) Beta-carotene

¢) Methylester of Beta-apo-8' carotenoic acid
e) Canthaxanthin

g) Caramel

1) Riboflavin (Lactoflavin)

k) Saffron

Synthetic food colours which may be used:

No synthetic food colours or a mixture thereof except § ng, shall be used in food.

Colour Common Name hdex Chemical Class

56)
1. Red Ponceau 4R 16255 Azo
Carmoisine 14720 Azo
@ 45430 Xanthene

Erythrosine
2. Yellow  Tartrazine 19140 Pyrazolone
Sunset Yello FCF 15985 Azo
3. Blue Indigo Carming 73015 Indigoid
Brilliant Blue 42090 Triarylmethane
4. Green Fast Green F 42053 Triarylmethane
CAFFEINE QUICK FACTS:
* Caffeine is a naturally occurring substance found in the leaves, seeds or fruits of more than
Additives Where Use Potential Problems 60 plants.
¢ Coffee and cocoa beans, kola nuts and tea leaves are used to make beverages such as
E102 Tartrazine Sweets, Biscuits Hyperactivity, Asthma, rashes coffee, tea, cola drinks, and chocolate.
- . . ¢ Caffeine is used as a flavor in a variety of beverages.
E124 Ponceau 4R Sweets, Blscults, Drlr‘{ks, Allergy, intolerance ¢ Caffeine will not help "sober up" someone who has consumed too much alcohol.
powgy jelly crystal, igg-candy, thread
candNg, \afers { 17 .
E110 Sunset Yellow — SweetsN\NDks, Ice-cre: Gastric upset, allergy WHAT PRODUCTS CONTAIN CAFFEINE AND HOW MUCH?

E122 Carmoisine gweets, ready meals Allergy, intolerance Milligrams of Caffeine

E104 Quinoline Hyperactivity, Asthma, rashes Item Typical Range

Yellow rashes Coffee (8-0z. cup)

E129 Allura Ré4 S s, cocktail, sausages Some evidence of hyperactivity Brewed, drip method 100 60-180
. . . Instant 65 30-120

E211 Sodiun Sofft sk, baked goods, lollies Hyperactivity, Asthma Decaffeinated 3 15

Benzoate

Teas (8-0z. cup)

Source: PP s are as bad as we feared by Sean Poulter in the WWW.dailymail.co.uk Brewed, major U.S. brands 40 20-90

Brewed, imported brands 60 25-110

Instant 28 24-31

Iced (8-o0z. glass) 25 9-50
Some soft drinks (8 0z.) 24 20-40
Cocoa beverage (8 0z.) 6 3-32
Chocolate milk beverage (8 0z.) 5 2-7
Milk chocolate (1 0z.) 6 1-15
Dark chocolate, semi-sweet (1 0z.) 20 5-35
Baker's chocolate (1 0z.) 26 26
Chocolate-flavored syrup (1 oz.) 4 4
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India

@J E-mail: cpcb@alpha.nic.in or cpcb@sansad.nic.in
ecomank  Homepage: envfor.nic.in/cpcb/ecomark/ecomark.html

People’s Republic of China

E-mail: info2@zhb.gov.cn
Homepage: www.zhb.gov.cn/english

Hong Kong (People’s Republic of China)

g G F E-mail: info@greencouncil.org
< Homepage: www.greencouncil.org/

... Hong Kong (HKFEP)
0 E-Mail: hkfep@hkfep.com

Homepage: www.hkfep.com

/\ Israel
= E-mail: gitaie@sii.org.il
(o3} g @ g

s HOmepage: www.sii.org.il/siisite.nsf/Pages/GreenMark

Japan

E-mail: ecomark@japan.email.ne.jp O

Homepage: www.ecomark.jp/english/

Philippines

E-mail: info@sec.org.sg
Homepage:
www.sec.org.sg/greenlabel htm/greq

w=, South Korea

G@ E-mail: ecomark@chollian.ng

Homepage: www.kela.or.kr/f

NRpage: Www.enviro-choice.org.nz
ngel (Germany)

VIS TRE

France

Scandinavia

E-mail: svanen@sismab.se
omepage: www.svanen.nu/Eng/default.asp

weden

E-mail: gbg@snf.se
Homepage: www.snf.se/bmv/english-more.cfm

TCO (Sweden)

e
E-mail: development @tco.se

4
E-mail: greenchoice@i-manila.com.ph \
Homepage: www.epic.org.ph/product.htm

Singapore

Homepage: www.tcodevelopment.com

Slovakia

E-mail: kobzova.darina@lifeenv.gov.sk

Spain

E-mail: info@aenor.es

Homepage:
www.aenor.es/desarrollo/certificacion/productos/tipo.asp?tipop=2#1

Czech Republic

E-mail: Petr.Saifrid@ceu.cz
Homepage: www.ekoznacka.cz/ENG/

Hungary

E-mail: kornyezetbarat.termek@axelero.hu
Homepage: okocimke.kvvm.hu/public_eng/?ppid=2200000

Canada

E-mail: ecoinfo@terrachoice.ca
Homepage: www.environmentalchoice.ca/

USA

E-mail: greenseal@greenseal.org
Homepage: www.greenseal.org

‘ Brazil
“}% E-mail: fcabral@abnt.org.br

S,

Wl LS Homepage: www.abnt.org.br
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