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Natural textile dyes, derived from plants, animals, and microorganisms, are increasingly
used in food and nutrition to replace synthetic colorants due to their safety, sustainability, and
health-promoting properties. These colorants (e.g., turmeric, beetroot, chlorophyll) often provide
antioxidant, anti-inflammatory, and antimicrobial benefits.

Role and Benefits in Food & Nutrition

Health Benefits: Many natural dyes possess bioactive properties, including antidiabetic,
antihypertensive, and anticancer effects. For example, carotenoids (yellow-orange) act as
antioxidants and immune boosters.

Nutritional Enhancement: Natural colorants are often derived from nutrient-rich sources
(fruits/vegetables), adding vitamins, minerals, and antioxidants to foods.

Safe Alternatives: They provide a non-toxic alternative to synthetic food colorants, which are
often linked to health concerns.

Functional Applications
Anthocyanins (red-blue) act as antioxidants.
Curcumin (yellow) from turmeric offers antioxidant and anti-inflammatory properties.
Betalains (deep red) are used as a safer alternative to synthetic red dyes.
Chlorophyll (green) provides natural coloring.

Improved Food Quality: Natural dyes enhance the sensory appeal and aesthetic value of
products like cheese, yogurt, and beverages.

Challenges and Future Scope

Stability: Natural dyes are sensitive to pH, temperature, and light, requiring advanced
technologies like microencapsulation to maintain color stability in food systems.

Sustainability: They are renewable and biodegradable, making them more environmentally
friendly than petrochemical-based dyes.

Future Trends: Ongoing research focuses on microbial pigments (from bacteria/algae) for
enhanced stability and using agricultural waste as sources.

Natural textile dyes and natural food colorants often originate from the same biological sources
(plants, insects, and microorganisms), and their shift from industrial to nutritional use is driven by
consumer demand for safer, sustainable, and health-promoting alternatives to synthetic petroleum-
based dyes. While textile dyes are chosen for fiber bonding and fastness, in food and nutrition, these
compounds are valued for their bioactive properties, including antioxidant, anti-inflammatory,
and antimicrobial effects.

Dual Role: Aesthetic Appeal and Health Benefits

Natural dyes perform a "multifunctional” role in nutrition, moving beyond simple aesthetics to
offer physiological advantages.

Antioxidant & Disease Prevention: Many natural pigments, such as anthocyanins (berries,
grapes) and carotenoids (carrots, tomatoes), are potent antioxidants that scavenge free radicals,
potentially reducing risks of cardiovascular disease, certain cancers, and neurodegenerative
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Table 1:

Pigment Class Common Source

Visual Role (Food)

Nutritional/Bioactive Role

Curcuminoids Turmeric

Yellow in curry, cheese, mustard

Antioxidant, anti-inflammatory, anticancer

Anthocyanins Grapes, berries, hibiscus

Red/Blue in drinks, jams, yogurt

Cardiovascular health, neuroprotection

Carotenoids Carrots, annatto, paprika

Orange/Yellow in fats, snacks, dairy

Pro-Vitamin A, eye health (lutein)

Betalains Red beetroot Red-violet in ice cream, meat High water solubility, antioxidant
Chlorophylls Spinach, alfalfa, algae Green in pasta, beverages, candies Anti-inflammatory, detoxification aid
disorders. Preservation: Some natural dyes, such as melanin from microbes

Anti-Inflammatory Properties: Compounds like curcumin
(from turmeric) and betalains (from beetroot) exhibit strong anti-
inflammatory and immunomodulatory effects, which may help
manage chronic conditions like arthritis or allergies.

Essential Nutrients: Some dyes are direct precursors to vital
nutrients; for instance, beta-carotene is converted into Vitamin A in
the human body, supporting vision and immune health.

Gut Health: Recent research indicates that natural pigments can
positively influence gut microbiota, repair the intestinal barrier and
alleviate systemic inflammation.

Common Sources and Nutritional Profiles

Many plants used for centuries to dye fabric are now standard
food colorants due to their safety and nutritional value.

National Institutes of Health (.gov) +1
See Table 1.
Technological and Safety Advantages

Safe Alternative: Unlike synthetic dyes (e.g., Red 40, Tartrazine),
which are linked to hyperactivity in children and potential
carcinogenic risks, natural dyes are generally considered non-toxic
and hypoallergenic.

or phenolic compounds from waste, possess antimicrobial properties
that can help extend the shelf life of food products naturally.

Clean Label Appeal: Brands using natural colorants align with
"clean label" trends, meeting consumer preferences for transparency
and authentic ingredients.

Challenges in Nutritional Application

Despite their benefits, natural dyes face several hurdles in food
compared to textiles:

Instability: They are highly sensitive to heat, light, and pH
changes, often leading to color fading or unintended shifts (e.g.,
anthocyanins turning from red to blue) during cooking or storage.

Cost & Availability: Extraction from natural sources is often
more expensive and labor-intensive than chemical synthesis, and
supplies can fluctuate seasonally.

Flavor Interference: Some dyes, like beetroot or turmeric,
can impart undesirable earthy or bitter tastes if used in high
concentrations.
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