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ABSTRACT Now a day’s growing demand for eco-friendly/non-toxic colorants, specifically for health sensitive applica-
tions such as coloration of food. Recently, dyes derived from natural sources for these applications have 

emerged as an important alternative to potentially harmful synthetic dyes .Color is one of the crucial factors for the 
consumer’s acceptability of any processed foods. The potential sources of coloring pigments are Betalain and Beta-
cyanins are present in Beet root and Amaranth respectively. Extraction of these natural color used various novel tech-
niques like ultrasonic assisted extraction, Microwave assisted extraction. . Betalain pigment can be used as a natural 
additive for food, cosmetics and drugs in the form of beet juice as well as beet powder and Amaranth plant can be a 
good source of antioxidants. Aim of this study is that to how to extract natural color , study various novel techniques 
of extraction especially ultarsonication and microwave assisted extraction techniques and  their efficiency and suitability. 

INTRODUCTION:-
Colour is most sensitive part of any commodity it enhances 
the consumer acceptability. It indicates freshness and safe-
ty of the food commodity .The demand for natural source 
of colorant is increasing day by day because of awareness 
s about the help. Addition of colour in a food having fol-
lowing reasons-

•	  To impart the colour into colorless food.
•	  Supplement the intensity of natural colour where 

these are weak.
•	  To assure the colour uniformity for avoiding seasonal 

variations.
•	  To increase the acceptability of food.
•	  To restore natural colour lost of the food commodity 

during processing and storage.
•	  Demand of natural colour is increases day by day due 

to following reason 
•	  Having a nutritional value than other colors. 
•	  Reference for organic food. 
•	  Globalization of food colour.
•	  It having consumer priority.         
   (18)

Synthetic colour may cause serious health problems and 
hazardous effect. It causes diseases like allergy, cancer. So 
people became health conscious that’s why they prefer 
natural colour. Now days natural colour available in market 
which is extracted from different plant sources like Beet 
root , Amaranth, turmeric, chlorophyll, paprika, saffron etc. 

AMARANTH
Amaranth is the most common leaf vegetable having ge-
nus Amaranthus (family Amaranthaceae), including quinoa 
and amaranth species, is a valuable food source of nutri-
ents with high quality proteins, vitamins, minerals and bio-
active compounds such as phenolics . Centres of diversity 
for amaranth are Central and South America, India, South 
East Asiawith secondary centers of diversity in West and 

East Africa. Leaf amaranth is a native of india Taxonomists 
recognize two sections in Amaranthus, viz., Amaranthus 
and Blitopsis, Section Amaranthus, includes important 
grain types where the inflorescence is terminal. Section 
Blitopsis includes leaf types and flowers are borne in clus-
ters in leaf axils.

Leaves and succulent stem are good sources of iron (38.5 
mg/100g), calcium(350-400 mg/100g), vitamin A and vita-
min C. Absorption of calcium from amaranth is however 
poor. The iron availability is only about 15.2 – 53.6% of to-
tal iron. High oxalate content (1-2%) and nitrate (1.8-8.8 g/ 
kg dry matter) levels are reported from leaves of various 
species. Short duration, quick response to manures and 
fertilizers, high yield, easiness in cultivation and availability 
of diverse types suited to specific agro-climatic situations 
make it a favorite crop of farmers to fit in any cropping 
systems. Both leaf and grain types play a vital role to com-
bat malnutrition of poor people

BEETROOT
Red beet is a rich source of betalain pigments, which can 
protect against age-related diseases. Betalain pigment 
can be used as a natural additive for food, cosmetics and 
drugs in the form of beet juice as well as beet powder. 
Processing stability in food is most important issue now 
days. This vegetable is ranked as one of the 10 most po-
tent vegetables, because of its total phenolic content of 
50–60 l mol/g dry matter. An essential part of red beet is 
the edible roots, which contain from12 to 20% dry matter, 
including 4–12% sugar, 1.5% protein, 0.1% fat, 0.8% fiber, 
minerals such as sodium, potassium, phosphorus, calcium, 
and iron, as well as small amounts of vitamins. In addition, 
beetroot is a source of water-soluble nitrogenous pigments 
.These pigments are betacyanins with colour differences 
from purple to violet and betaxanthins with a range of col-
our from yellow to orange. Their content in the roots de-
pends on the degree of maturity, variety and climatic con-
ditions. Betanin constitutes 75–78% of the total content of 
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betacyanin pigments and with isobetanin represents 95% 
of all red pigments found in beet juice.(7)

It is originates from the Mediterranean sea region, and its 
ancestor is the beet B. vulgaris subsp. maritima, common-
ly known as the sea beet. In terms of the Polish climate, 
beetroot is a biennial plant, which belongs to the Cheno-
podiaceae family. This vegetable is ranked as one of the 
10 most potent vegetables, because of its total phenolic 
content of 50–60 l mol/g dry matter.

Betalains are water-soluble nitrogen-containing pigments, 
found in high concentrations in red beet (Beta vulgaris)
(7)Red color to beet is due to principle coloring pigment 
Betalains. Which consist of two sub-classes: betacyanins 
(red-violet pigments) and betaxanthins (yellow-orange pig-
ments) they have antimicrobial and antiviral effects and 
also can inhibit the cell proliferation of human tumor cells. 
Betalains can be used as food additives which either avoid 
the food discoloration or to enrich food. The use of beta-
lains as food colorant is approved by European Union and 
betalains are labeled as E-162. Betalains are particularly 
suited for use colouring food products. Although antho-
cyanins are the most wide spread and mostly used natural 
pigments covering the red purple color range, betalains 
are more stable to pH and temperature.(15)

Color Extraction Techniques 
Extraction of natural color from Amaranth and Beetroot 
carried out by some novel techniques like Ultrasonication 
assisted extraction techniques, Microwave assisted extrac-
tion techniques.

Ultrasonication assisted extraction techniques:-
In this extraction method involves the use of ultrasound 
with frequencies ranging from 20 kHz to 2000 kHz; this 
increases the permeability of cell walls and produces cavi-
tations. Due to cavitations break down of cell membrane 
and internal material (color and oil) out.

(Reference- Extraction of natural dye from dahlia varibi-
lis using ultrasound Mishra Pradeep K. et al 2011)

Microwave assisted Extraction 
In last two decades, microwave energy has been investi-
gated and widely applied in analytical chemistry to accel-
erate sample digestion, to extract analytes from matrices 
and in chemical reactions. Microwave energy is a non-ion-
izing radiation that causes molecular motion by migration 
of ions and rotations of dipoles, without changing the mo-
lecular structures if temperature is not too high.

Reference- (Sikandar Khan Sherwani et al 2012), Micro-
wave Extraction of Various Commercially Available Types 
of Camellia sinensis (Tea), Journal of Pharmacognosy and 
Phytochemistry, Vol. 1 No. 4 2012)

USES/APPLICATION OF NATURAL COLOR IN FOOD 
SECTOR:- 
•	  Natural color like caramel used in cola beverages.
•	  Color from Beet root & Amaranth used in Dairy prod-

ucts like Ice-cream, Yoghurt,Curd.
•	  Beet root color also used in Tomato sauces and 

Ketchups
•	  Amaranth color used in Ice-cream,Cerels
•	  Beetroot color also used in Meat and Fish products.

(18)
 
Benefits of Natural color:-
Use of natural colorants are less toxic ,less polluting, less 
harmful, non-carcinogenic and non-poisonous than synthetic 
color. It creates gentle, subtle, soft, restful effect. Most of nat-
ural colors are water soluble which make them attractive.

CONCLUSION:-
Natural color from plant source like Beetroot, Amaranth 
will extracted by using novel techniques like ultrasound as-
sisted extraction, microwave assisted extraction techniques. 
This increases rate of extraction of natural color as com-
pared to other cultural techniques. Natural color is safe to 
use, nutritious, less polluting. Which create gentle, subtle, 
soft effect With benefits natural color have some limita-
tions like having less yield, problems like difficulty in the 
collection of plants, lack of standardization , lack of avail-
ability of  technical knowledge but also use of natural color 
increases day by day.
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