https:/ /agritechpublication.com

ISSN: 3048-8249

Article ID: FI'T20250108012

Extraction and Applications of Natural Biocolors in the Food Industry

P.Jayamma and S. Nagalakshmi

Assistant professor, Department of Food Safety and Quality Assurance, College of Food Science and Technology,

ANGRAU, Pulivendula, A.P.

Assistant professor (Biotechnology), Assistant professor, Dr. Y.S.R.H.U, College of Horticulture, parvathipuram,

A.P.
Corresponding Author: p.jayamma@angrau.ac.in

Introduction

Natural biocolors are pigments derived from
natural sources such as plants, algae, fungi, and
microorganisms. They have been used for centuries to
enhance the visual appeal of food products. In recent
years, the food industry has seen a growing demand for
natural alternatives to synthetic colorants due to
consumer preference for clean-label products and
concerns about potential health risks associated with
artificial additives. This document explores the
methods of extraction, properties, and applications of
natural biocolors in the food industry.

Sources of Natural Biocolors
Plant-Based Sources

1. Carotenoids: Found in carrots, tomatoes, and
red peppers, carotenoids provide orange, red,
and yellow hues.

2. Chlorophyll: Extracted from green leafy
vegetables, chlorophyll imparts a green color.

3. Anthocyanins: Present in berries, red cabbage,
and grapes, these pigments offer a range of red,
purple, and blue shades.

4. Betalains: Found in beets, betalains provide
vibrant red and yellow tones.

Microbial Sources

1. Fungi: Species like Monascus purpureus
produce pigments ranging from yellow to red.

2. Algae: Spirulina, a blue-green alga, is a source
of phycocyanin, a bright blue pigment.

3. Bacteria: Some bacterial strains produce
pigments like prodigiosin (red) or violacein
(purple).

Other Sources
1. Minerals: While not technically biocolors, some

natural clays and oxides are used for food
coloring.

2. Animal-Based: Cochineal extract (carminic
acid) from insects is a common source of red
color.

Methods of Extraction
Solvent Extraction

e Process:
acetone)
materials.

Uses organic solvents (ethanol,
to dissolve pigments from raw

e Applications: Ideal for extracting carotenoids
and chlorophyll.

Water-Based Extraction

e Process: Involves boiling or soaking in water,
often with a pH adjustment.

e Applications: Commonly used for

anthocyanins and betalains.
Enzymatic Extraction

e Process: Employs enzymes to break down cell
walls, enhancing pigment release.

e Applications: Suitable for delicate pigments
like phycocyanin.

Fermentation

e Process: Utilizes microbial cultures to produce
pigments directly in a controlled environment.

e Applications: Effective for
Monascus red and violacein.

pigments like

Stability of Natural Biocolors

Natural biocolors are sensitive to environmental
factors such as pH, temperature, light, and oxygen. For
instance:

e Anthocyanins: Highly pH-dependent, shifting
from red to blue based on acidity.

e Carotenoids: Prone to oxidation,
antioxidants for stabilization.

requiring

e Chlorophyll: Degrades in acidic conditions,
leading to loss of green color.
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Encapsulation techniques such as spray drying,
liposomal encapsulation, or microencapsulation are
often employed to enhance stability.

Applications in the Food Industry
Beverages

o Examples: Phycocyanin for blue beverages,
anthocyanins for fruit drinks.

e Challenges: Maintaining stability in acidic and
transparent liquids.

Confectionery

o Examples: Betalains for
carotenoids for yellow candies.

red gummies,

e Challenges: Heat stability during processing.
Dairy Products

o Examples: Spirulina-based
yogurts, carotenoids for cheese.

pigments for

e Challenges: Compatibility with dairy matrices.
Bakery

e Examples: Anthocyanins for
chlorophyll for green bread.

frostings,

e Challenges: Stability during baking.
Meat Alternatives

o Examples: Beetroot extract for mimicking the
red color of meat.

¢ Challenges: Maintaining color during cooking.
Regulatory Aspects

Natural biocolors must comply with regulatory
guidelines, such as those set by the FDA, EFSA, and
Codex Alimentarius. These regulations ensure the
safety, purity, and labeling of colorants used in food.
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Conclusion

Natural biocolors offer a sustainable and
consumer-friendly alternative to synthetic colorants in
the food industry. Despite challenges in stability, cost,
and scalability, ongoing research and technological
advancements are paving the way for broader adoption.
By leveraging innovative extraction techniques and
exploring novel sources, the potential of natural
biocolors can be fully realized to meet the evolving
demands of the modern food market.
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