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INTRODUCTION

Colour affects almost every aspects one does in life. i.e., for purchasing items for one’s home,
his/her clothing, or their food etc, decisions are most of the times on colour basis. Colourants
are used in color painting, ink, cosmetics, food, plastic, fabrics, wood, metals, walls and

furnitures.

Nowadays food colourants are also gaining popularity and importance. Food colouring or

colour additive is any dye, pigment or substances that imparts colour when it is added to food
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or drink. It comes in different forms ie liquids, powders, gels and pastes etc>.Colour makes

the food and medicine very attractive and appealing.

Adding colour to food has been used as a marketing strategy in food industries since long
time. Food colouring is used both in commercial food production as well as in domestic
cooking. It is also used in a variety of non-food applications including cosmetics,
pharmaceuticals and medical devices.

Colour is added to food for the following reasons.®
i. To replace and restore colour lost during processing
ii. To enhance colour that is already present

iii. To minimize batch variations in processing

iv. To colour the uncoloured food.

v. To glorify the natural colours

Food colours can be grouped into three categories: A) natural colours, B) nature-identical
colours, C) synthetic colours.

The first synthetic colour (mauvine) was developed by Sir William Henry Perkin way back in
1856.2“! Synthetic colours were easier to produce, inexpensive, and superior in colouring
properties when compared to colours of natural origin, but pose a threat for severe health

ailments, such as cancer, asthma, allergic reactions, hyperactivity, and thyroidism etc.

Consumer perception that “natural is best”, sociological awareness, safety concern and
technological advances in food processing has contributed significantly to the increased in

utilization of natural colorants.

Natural dyes are safe, devoid of above mentioned side effects and are not altering the
qualities of the food that is consumed. The present article aims to detail about various

sources, analysis, limitations and future prospects of natural colourants.

METHODOLOGY
A natural food colour is defined as any dye or pigment which when added to food products

enhances therapeutic efficacy and medicinal properties in it.
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Nowadays food colourants (chemical name or common name) are represented by E number
on the food labels: which actually are the code number preceded by the letter E, denoting
food additives numbered in accordance with EU directives. Natural food colours are obtained
naturally from:- seeds, vegetables, fruits, algae, flowers, insects etc .So it is also known as

organic food colours or biocolours.

Natural identical colours are man-made pigments which are also found in nature. Examples
are carotene, canthaxanthin and riboflavin. They are preferred because of their high stability,

cost effectiveness, colouring value.

Artificial colours are man made colours which are obtained through chemical reactions and
has high stability to light, O, and pH. They are cost effective and has low chances of
microbial contamination. Some of the permitted food colours in India are Brilliant blue FCF,
Sunset yellow FCF, Allura red, Fast green FCF, Indigotine etc.[”? The most common side
effects associated with these synthetic food colours are Attention deficit hyperactivity
disorder (ADHD) like behavioural problems, depression, food allergies, headache, hormonal

imbalances etc.l®%

Table no. 1: Artificial colour v/s Natural colour.

Colour | Synthetic Colour | Natural Illustration
Colours code Colours
Violet | Allurared (E129) Grapes
+Brilliant blue (E (Draksha)
133)

Indigo | Indigotine blue
& Blue | (E132)

Butterfly pea
(Aparajita)
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Spinach
(Palakya)

Turmeric
(Haridra)

Marigold
(Jandu)

Green | Fast green FCF (E
143)

Yellow | Sunset yellow
(E110)

Orange | Sunset yellow
+Allura red

Red Allura red (E 129)

Annatto
(Sindoori)

Natural colourants from plants

1) Haridra (Curcuma longa)

Turmeric (Curcuma longa) of Zingiberaceae family are being used as spice in South east

Asian countries since very long time. It is used as the principal ingredient in almost all the

dishes of India for its colour, flavor and taste other than for it’s food and medicinal value. In

Ayurveda, haridra is well used as single drug therapy and also in good number of compound

preparations, because of its high medicinal value. It is best mentioned in vrana.

[10]

“Curcumin” is the plant pigment in haridra which helps to impart its yellow colour, which is
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represented as a food colour with E-number E100 (i).2**! In food industry it is used to colour
icecream, yoghurt, cheese, baked foods, confectionary, cooking oils, sauce, pickles etc. It is
an active compound in cosmetic items like face creams, face wash, soaps etc. It is used
mainly because of its skin colouring, antioxidant, anti ageing, antiseptic, antibacterial, anti

[12]

fungal, anti inflammatory activity'™ etc. Apart from these it has got various pharmacological

actions like hepatoprotective™ anti histaminic, anticarcinogenic, anti microbial etc.

2) Palakya (Spinacea oleracea)

Spinacia oleracea (spinach) is a leafy green vegetable belonging to the family
Chenopodiaceae and it is widely distributed and cultivated in India for culinary purpose. It
considered as superfood as it is loaded with rich quantities of nutrients, fibers and
mineralsi®®*"! and is very cheap and easy to prepare. It is beneficial to decrease oxidative
stress,™® improves eye health, improves blood glucose control in people with diabetes,™"
lowers the risk of cancer, and improves bone health. In traditional medicine, swarasa or
kwatha of palakya is usually administered and found beneficial in case of prameha. It is even
quoted as mutrajanaka, rochaka, shothahara and dahashamaka dravya.[*! Chlorophyll is the
pigment that gives green colour to the plant with E-number E140. It is mainly used as
colouring agent in beverages, sweets, chewing gums, soup concentrates, cheese spreads,
preserves, vegetable pickles and even in toothpastes.

3) Zandu (Tagetes erecta)

Tagetes erecta (marigold) is an annual herb that has been commercialized worldwide as an
ornamental plant and as a source of natural pigments from its yellow/orange flowers. The
yellowish orange colour is due to the pigment called “lutein”. It is used to colour baked
goods, cereals, beverages, chewing gum, dairy product analogs, egg products, frozen dairy
desserts, hard candy & soft candy, processed fruits &juices, infant and toddler foods etc and
is represented as E161b. It’s flowers are also indicated internally in rakta arsha and
externally applied in case of vrana.l* It is used for digestive tract problems including poor
appetite, colic, intestinal worms, and dysentery and also used for coughs, colds, mumps, fluid
retention. Lutein and zeaxanthin are the only dietary carotenoids that accumulate in the
retina, particularly the macula region and protects against visual disorders and cognition
diseases, such as age-related macular degeneration (AMD), age-related cataract (ARC),
cognition diseases, ischemic/hypoxia induced retinopathy, light damage of the retina, retinitis

pigmentosa, retinal detachment, uveitis and diabetic retinopathy etc.2%%!
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4) Sindoori (Bixa orellana)

The pericarp of achiote or lipstick tree is used as colourant in food industries, cosmeceuticals,
and in textile industries. In the European Union, annatto has been given the E number E160b
whereas in the United States, annatto extract is listed as a colour additive "exempt from
certification” which is informally considered to be a natural coloring. The carotenoid
pigments, ie bixin (80%) or norbixin (20%) is contributing red and yellow colour
respectively. In food preparations, used to colour butter, margarine, mayonnaise, sausages,
soup, juice, icecream, bakery products, macroni and cheese.[?! The aril covering the seed is
widely used to treat burns and bleeding, dysentery, gonorrhoea, constipation and fever. The
cosmetic industry increasingly uses it in cosmetics and skin care products such as lipsticks,

shampoo, and sunscreen lotions due to it’s natural red colour.

5) Draksha (Vitis vinifera)

Vitis vinifera, commonly known as grape vine is a tendril climbing vine, which is indigenous
to southern Europe and Western Asia and is cultivated today in all temperature regions of the
world. Anthocyanin is the pigment responsible for giving purple colour. Ayurveda envisages,
“Drakshae phalothama” which means of all the fruits, grape is the best. It possess a broad
spectrum of pharmacological and therapeutic effects such as antioxidative, anti-
inflammatory, and antimicrobial activities, as well as having cardioprotective,
hepatoprotective, and neuroprotective effects.”” These berries are known as “Vrishya”,
which means they help in erectile dysfunction and premature ejaculation. It’s juice is

beneficial in case of pandu, jwara, trishna and grahani.”

It has found application in water-
based acid type beverages, jellies, candy, gelatin desserts, skin and hair care products, dry
mixes, dark chocolate, cake mixes, ice cream, and compressed tablets. In textile industries, it

is used to dye wool fabrics.

6) Aparajita (Clitorea ternatea)

Clitorea ternatea also known as butterfly pea is abundantly found in South India. It is a
perennial vine of fabaceae family with royal blue colour flower. Anthocyanin is the pigment
giving its deep blue colour, because of which is gaining popularity as natural colourant. It is
used to colour teas, rice preparations, cakes and desserts. It is also used to colour fabrics in
textile industries.™?" According to Ayurveda, plant is having medhya, kantya, netrya,

kushtaghna, shothahara, vranahara and shulahara karmas.™”’
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Extraction and Analysis of food colours
Consumers among worldwide demands for natural food colours; therefore numerous
optimized extraction techniques were developed in past years to extract natural pigments

from animal and plant sources.

Extraction methods can be classified into two:- Conventional and Advanced , based on the

technology used in the procedure.

= Conventional:- The conventional techniques that are followed are maceration, soxhlet
extraction, solvent extraction, aqueous extraction®.

= Advanced:- It includes enzyme assisted extraction, microwave-assisted extraction,
supercritical fluid extraction , gamma irradiation, sonication, pressurised liquid extraction
L etc.

= Analysis of food colours:- It can be done by sensorial organs like visual and smell
perception as well as instrumentally by the use of monochromatic colorimeter,

tristimulus colorimeter, spectrophotometer, HPTLC and HPLC.

HPLC standards of carotenoid pigments!®®

RT: 0.00 - 20.00
5

200000
1800003

OoOXx wmwo=SAnr

1600003
1400003

-]

120000
= -
$100000

80000
600003
40000

12
3 2 4 7 8 10 o 1314 )
20000 3
] 5
0_

0 1 2 3 4 5 6 7 8 9 10 " 12 13 194 15 16 17 18 19 20
Time (mun)

HPLC profile of carotenoid standards recorded in the range of 250.00-700.00 nm. The
compounds are (1) violaxanthin; (2) neoxanthin; (3) anthraxanthin; (4) lutein; (5) zeaxanthin;
(6) phytoene; (7) B-cryptoxanthin; (8) phytofluene; (9) a-carotene; (10) p-carotene; (11) (-

carotene; (12) 6-carotene; (13) y-carotene; (14) neurosporene; (15) lycopene.
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HPLC analysis of curcumin?®!
HPLC chromatogram of curcumin from Curcuma longa extract by employing a gradient

system of 0.1% formic acid in water and acetonitrile

HPLC profile of anthocyanin®”
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HPLC analysis. Overlapping of HPLC chromatograms obtained by anthocyanin standards
(red curve) and pomace extract (blue curve), wavelength = 520 nm. #1 and #2indicate the

fractions collected and further analyzed by MS.

DISCUSSION

Synthetic or artificial colourants are derived from petroleum and coal products. Synthetic
colourants like sunset yellow, indigotine blue, allura red, fast green FCF are widely available
in markets and are cost effective. They are proved to be highly harmful, causing adverse drug
reaction like nausea, vomiting, hyperactivity, asthma, allergies, neurotoxicity, DNA damage,
tumorigenic effect etc. So it is safe to use natural colourants or synthetic natural identical

colours, hence should avoid the artificial food colours.

Natural identical colours are better as they are having higher stability than natural origin
colours. It has low chances of microbial contamination and also due to lesser side effects
when compared to artificial colours they are preferred nowadays in industries for commercial
purposes. But always natural is considered best, as far as safety concerns.

Eg. Lutein, Carotene, Zeaxanthin, Canthaxanthin etc.

Natural food colours are healthy, easily available and are considered to be safe, when
compared to other two types. Eventhough natural food colourants are found to be non toxic,

non allergic and biodegradable in nature, still it is facing challenges in some aspects like
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tedious extraction procedure of the colouring compound from the raw material, low colouring
value, cost ineffectiveness, instability to high temperature, pH and light, difficulty in
collection of plants or scarcity of raw materials, lack of standardization and lack of precise
technical knowledge of extracting and dyeing techniques. In order to stabilize and maintain
the color, various techniques can be incorporated like microencapsulation, addition of anti-

oxidants, emulsification etc.

Therefore careful studies are still needed to optimise different available technologies to
enrich natural pigment contents and to increase pigment stability of natural food colourants.
There should be appropriate tests for optimising the biological effects, safety as well as other
properties of food colour. There is a need to improve standards or methodological tests for

authenticity of colourants to detect adulteration.

CONCLUSION
It is best to adopt and prepare the colourants from the aqueous extract of medicinal plants; by
which the stability of natural colourants can be increased .1t is ideal to use natural colourants
from the resources available from medicinal plants for keeping the individual safe , healthy
and disease free.
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