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Natural: acolouring material for foodstuffs, derived from a
natural source, (vegetable, animal or mineral)

Artificial: acolouring substance who does not exist in nature,
synthesized in a chemical laboratory.

Synthetical: amaterial produced by chemical synthesis (may
be both natural-identical and artificial)

Natural-identical: asynthetically produced chemical compound
which is chemically identical to the compound found as a colour
component of a natural source



. Pigment is a powdered, insoluble, coloured
subtance, who may give colour to asolid
when mechanically disperded.

. Colour 1s a substance who may give colour
to aliquid in wich is soluble.



. A natural extract may be chemically
modified to obtain adifferent (or a
more suitable) colour

ol 11
Nl 4/a!
- | | 8
c | a

%—» —



Food

. Cosmetic

Pharmaceutical
Feed

. Textile



FOOD: DIRECTIVE 94/36/EC of 30/06/1994

COSMETIC: DIRECTIVE 76/768/EC of 27/07/1976

PHARMACEUTICAL: DIRECTIVE 78/25/EC of 12/12/1977

FEED: DIRECTIVE 70/524/EC of 23/11/1970



. The colours are layed down by European
Directives for two reason:

- safety
- fraud protection

. The colours are considered additivesand in
such manner classified by European
legidlation.



substances which add or restore colour in afood, and
include natural costituents of foodstuffs and natural
sources which are normally not consumed as foodstuffs as
such and not normally used as characteristic ingredientsin
food,;

preparations derived from foodstuffs and other natural
source materials obtained by physical and/or chemical
extraction resulting in a selective extraction of the pig-
ments



. Thecolour are identified by the E number and
from the common name, e.g.: E 100, curcumin.

Either thair E number or name must be written on
the label of foods.

For cosmetics the E number isreplaced by te C.1.
number (Colour Index)
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. foodstuffs, whether dried or in concentrated form

. flavourings incorporated during the manufacturing
of compound foodstuffs, because of their
aromatic, sapid or nutritive properties together
with a secondary colouring effect, such as paprika,
turmeric and saffron
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the Colour Directive 94/36/EC does not distinguish
between "natura”, " nature-identical" or "artificial"
colours

the term "natural" has not to be used on the label of a
finished foodstuff

The reason for thisis mainly based on the SCF's view that the
claim "natural" might result in the misinterpretation that such
products are safe. Furthermore, such a labelling requirement
would result in an unjustified competitive disadvantage to

artificia colour manufacturers ”



NATURAL FOOD COLOUR

E 100
E 101
E 120
E 140
E 141
E 150
E 160 a
E160b
E 160 c
E 160 d
E 160 e
E 160 f
E161b
E161g
E 162
E 163

Curcumin

Riboflavin - Riboflavin-5'-phosphate
Cochineal, Carminic acid, Carmines
Chlor ophylls - Chlorophyllins

Copper complexes of Chlorophyllsand Chlorophyllins
Caramd

Carotene - Beta Carotene

Annatto, Bixin, Norbixin

Paprika extract, Capsanthin, Capsorubin
L ycopene

Beta-8'-car otenal

Ethyl ester of beta-apo.-8'-carotenoic acid
Lutein

Canthaxanthin

Beetroot Red, Betanin

Anthocyanins

Natural = modified = naturalidentical
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the Directive 95/2/EC give the permission to use
some substances, listed in Annex V:

fodstuffs

glicols

emulsifiers and emulsifiyng agents
thickeners

anti-cacking agents

acid regulators
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Colour

Functionality

Camouflage

Emphasize Characteristics

Differentiate
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CURCUMIN

CHLOROPHYLL

CAROTENE

LUTEIN

ANTHOCYANINS

Choleretic and hydrochologic action
Deodor ant -reduce halitosis - healing

Provitamin A - prevention of UV sunburns-
antioxidant and radical scavenger -

prevention of lung and breast tumor
Prevention of macular degeneration
Prevention of cardiovascular disease and tumors
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Per ception of
highly aff




Low stability
—ew hues
Higher dose
_ow solubility
Residual taste
Higher cost
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|nnocuity

Extension of use

Claim / Marketing
Physiological functionality
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The Colour Directive 94/36/EC excludes coloured foodstuffs and food

ingredients, which may be used in the preparation of afinal food, from the
food additive regulation.

A tomato concentrate used for the preparation of a meal is not regarded as
afood colour additive within the meaning of the Directive.

The same applies for natural pigments in other foodstuffs, e.g. in cherries,
beetroots, carrots, spinach or fruit juices, and for food ingredients, e.g. red

PEPPEr OF curry.
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Some natural colours and colour extracts, however, may still not be
characterised by their colouring properties alone, but may have either
physiological or flavouring properties (as many spices such as paprika
and turmeric); their classification with respect to food legislation is not

aways easy.

However those pigments which are explicitly used for their aromaiic,
sapid or nutritive purpose, and when their colouring effect in the
special food isonly a secondary one may be excluded from the
additives legidlation.
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According to the Colour Directive, the legal situation of such pigments
changes, when they are selectively extracted - relative to the nutritive or
aromatic constituents - from the original source material, and (in line with
Frame Directive 89/107 /EEC) intentionally added to foods for the
purpose of their colouration.

The selective extraction e.g. of the food colour curcumin (E 100) is
obtained, if not only celluloses, waxes and vegetable lipids are removed
from curcuma roots, but also the volatile oily compounds characteristic for
the taste and the flavour. In this case we may have two different products:

. aflavour (turmeric extract or oleoresin)
. acolour (curcumin)
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RED

. CARMINE

. ANTHOCYIANINS
- SANDAL RED

. BEETROOT REED
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ACID YELLOW

. SAFFLOWER (CARTHAMUYS)

. CURCUMIN\ TURMERIC EXTRACT
. YELLOW GARDENIA
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WARNM (ELLOVY

- LUTEIN
. CAROTENE

- TAGETES EXTRACT

. LYCOPENE
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ORANGE

. PAPRIKA EXTRACT
- ANNATTO (BIXIN)



GREEN

Mg CHLOROPHYLL and CHLOROPHYLLIN

. CUCHLOROPHYLL and CHLOROPHYLLIN
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BROWN/BLACK

. CARAMEL
- MALT EXTRACT
. VEGETABLE CARBON
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WrTE

. CALCIUM CARBONATE
- TITANIUM DIOXIDE
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. BLUE GARDE




Anthocyanins

. Areresponsible of the red, purple and blue
colours exhibited by flowers, fruits and
other vegetables.

. In acqueous solutions the color hueis
determined by the pH.They arered at acid

pH (2.5-4.5 max) and bluelviolet at higher
pH values.




. The most important product is named
enocyanin and Is obtayned (as by-product
from the wine industry) from grape skins.

. Other sources are: elderberry, blackcurrant,
blueberry, red cabbage, purple carrot.
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Anthocyanins

. They are agood enough stability. It is
possible the pastorization (65-85°C) and a
short heating at 120 °C.

. Anthocyanin containing product are
relatively unaffected by exposure to
daylight.
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Anthocyanins

. Applications: ice creams, candies, fruit
products, jams, sauces and beverages. The

stability in those products may vary from 6
month to 2 years.
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Anthocyanins

Health benefit of anthocyanins:

. reducerisk of heart disease
. Improve vision in darkness

. anticancer and antiviral activity
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GHRUTENOIDN

Carotenoids are contained in many
differents yellow-orange colored fruits,
flower, vegetables and animals

The oxigen-containing carotenoids are
named xantophylls

Some carotenoids are produced by
chemical synthesis
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GHRUTENOIDN

The most avallable are:

. carotene

. capsanthin and capsorubin (paprika extract)
. bixin (annatto seed extract)

. Zzeaxanthin (corn - zeamais)

. lutein (tagete extract, marigold)

. lycopene (tomatoes)
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GHRUTENOIDN

. arevery sensitive to oxidation. This processis

accellerated by light and metals(  antioxidants)

. areinsoluble in water and fairly soluble in oils and

fats( surfact active agents)

. arenot stableapH acid (< 4)

41



GHRUTENOIDN

. their colour shades varies from yellow to
orange red

. their applications are wide

. 1ce creams, olls and fats, fruit juices and
beverages, soups, dairy products,
confectionery

42



GHRUTENOIDN

Natural carotene, lycopene and lutein
are very important for nutritional,
dietetic, pharmaceutical and cosmetic
applications
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Chlorophylls

. Widely present in the vegetable
kingdom both terrestrial and aquatic.

. The commercial sources are alfaalfa
(lucerne) and nettle



Chlorophylls

. Natural chlorophyll has a Magnesium atom
IN the center of the molecule, and his colour

is green/yellow

. The substitution of Copper for Magnesium
gives a product more stable with a more

bright nlue/gr £er) colour

. Both Mg and Cu chloropyill are oilsoluble.
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Chlorophylls

. Removal of the phytol side-chain produces
the water-soluble chlorophyllins, as Na or
K salts

. The Cu or Mg chlorophyllins are stable at
pPH higher than 4.

. Their uses are: confectionery, candies, ice
creams, beverages, liquors, desserts and
toothpaste.
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GCarmine - Cochineal red

. Isextracted from a parasitic insect of cacti,

. The coloured molecule 1s named
, and usually i1s complexed as a Calcium

and Aluminium lake ( )

. Thelakeis converted in awater-soluble
product at alkaline pH.
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GCarmine - Cochineal red

. Carmine 1sthe most stable natural colour.

. The colour shade varies with the pH and
the substrate of the |ake.

. Used in liquors, ice creams, candies, salted
meats.

. Used aso in cosmetics (eye shadows) and
textiles
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IS the yellow colour extracted
form Turmeric (Curcuma Longa) roots.

. The purified powder is soluble in ethanol.

. Theoleoresin is soluble in fats and i1s rich of
flavouring substances.
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. Arevery unstableto light.
. Areydlow from pH 3to 7, turning red at pH 8.

. Arerdatively stable to temperature and to
oxidants.

. Used in snacks, ice-creams, confectionery, baked
products, dairy products, soups and sauces
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Satilowel

. Extracted from carthamus tinctorius

. Very stable at the light.

. Sweetish flavour and taste; suitable for
liquors and beverages (limoncell o)
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Beetroot Red

. Form the beet root (Beta vulgaris) are

obtained an extract containing the colour
( ) and varios concentrated liquid

juices or spray dried powders
. Highly affected from temperature

. Storage at low temperature and in the dark
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Beetroot Red

. Iswater-soluble with color from bright red
to red/purple according to pH range

. Largely used in industrial ice creams and In
sausages and hamburgers
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Red Sandal Wood extract

. Extract from the bark of the tree

Pterocarpus Santalinum, with a dligt
flavour

. The best quality isthe indian sandal, but the
availability i1slimited

. May be turned water-soluble
. Uses: salted snacks, salami, smoked fish.



Lbaramel

Manufactured heating sugars (sucrose or
glucose) in presence of acids or alkalis
(Caramelized sugar 1s not an additive)

. Veay stable

. Used In spirits, beer, soft drinks, sauces,
vVinegar.
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Paprika worldwide requirement: 50,000 tons
Annatto seed harvested: 6,500 - 14,500 tons

Turmeric production in India: 225,000 tons
(94% of the world total)

Caramel colour consumption: 200,000 tons
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Cochineal hand-collected in Peru; 699 tons

Carotene production in nature: 100,000,000
tons.

Chlorophyll product by terrestrial plants:
2.92 x 10° tons

(total, net annueal glopal)
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