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Abstract

"Eat a Rainbow" can sound like a regular health advisory but the physiological science behind it
holds a greater significance. Apart from being visually appealing, each hue of fruits and vegetables
represents a unique set of phytochemicals that offer various powerful health benefits. These natural
compounds besides their distinctive taste and aroma, play key roles in reducing inflammation,
improving vision, strengthening immunity, and lowering the risk of chronic diseases like cancer,
heart disease, and diabetes. It can also improve the much-disturbed sleep cycle in this social media
addict world. While individual colors have their own benefits, the real magic happens when a variety
of colors are combined on the plate. This diversity of colours supports a healthier gut microbiome
and the fiber content which strengthens the immune system. Research has from time to time proven
that adding color diversity to the diet, increases longevity. In today’s fast-paced world, simply adding
more color to the meals can be one of the easiest and most enjoyable steps toward long-term wellness.
It’s a vibrant, delicious, and simple path to a healthier, more energized life.

Colorful fruits and vegetable’s function way beyond just brightening the plate they have been
the protective armor for decades. They are warehouse of tons of phytonutrients, the natural
compounds responsible for their rich colors, unique tastes, and fresh aromas. These compounds not
only act as phytohormones, but also offer incredible health benefits.

They comprise of anti-cancer and heart-protective properties. Research shows that diets rich
in fruits and vegetables are linked to a lower risk of many chronic diseases, including cardiovascular
issues and some types of cancers. In fact, clinical studies find that greater diversity of fruits and
vegetables in the diet improves markers like blood pressure and oxidative stress. In short, nature has
color-coded its healthiest foods and consuming such food is the only task of the mankind to lead a

healthier and longer life.
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The American Cancer Society recommends around 2’2 cups a day. At the same time, U.S. guidelines
suggest an even higher intake, i.e., 2% cups of veggies and 2 cups of fruits daily, for a person
following a 2,000-calorie diet. These data suggest that fruit and vegetables should occupy a
significant portion of our plates. But beyond numbers and recommendations, here’s the bigger
picture:

The food we eat doesn’t just affect our body—it shapes our mind too. What we put on our
plate reflects directly on our energy, mood, focus, and overall well-being.

The “eat the rainbow” concept encourages including red, orange/yellow, green, blue/purple,
and brown/white produce daily. Each color category offers unique vitamins and plant compounds.
This article explores each color group in detail, highlighting key nutrients, benefits, and examples of
fruits and vegetables. The table 1 highlights representative fruits and vegetables by color, their key

nutrients or phytochemicals, approximate content (per 100 g), and associated health benefits.
Red Fruits and Vegetables

Red produce owes its hue to lycopene, anthocyanins, and other pigments. These compounds
act as antioxidants and anti-inflammatories. Tomato (Solanum Ilycopersicum) and watermelon
(Citrullus lanatus) are rich in lycopene, which has shown to improve heart health and may lower
cancer risk (notably prostate and breast cancer). Red bell peppers (Capsicum annuum) and
strawberries (Fragaria * ananassa) contribute vitamin C and flavonoids like quercetin and
anthocyanins, which further boost antioxidant defenses. Berries can have tens of milligrams of
anthocyanins per 100 g. In combination, these red foods help protect against oxidative stress, support
circulation, and may even aid cognitive function. In short, adding red foods like tomatoes, cherries,
and red peppers can strengthen immune response, promote cardiovascular and prostate health, and
help fight inflammation.

Orange and Yellow Fruits and Vegetables

Carotenoids such as beta-carotene and lutein and vitamin C are abundant in orange and
yellow products. Alongside being the precursors of vitamin, A, these pigments are essential for vision
and skin health. Carrot (Daucus carota) can supply on the order of 8,300 ug of beta-carotene per
100 g cooked, about 77% of the vitamin A Daily Value. Similarly Sweet potatoes ([pomoea batatas),
pumpkins (Cucurbita pepo), and apricots (Prunus armeniaca) bolster vitamin A levels. vitamin C
and bioflavonoids are found in Citrus fruits viz Citrus X sinensis, the orange. A medium sweet orange
(~140 g) provides about 92% of the daily vitamin C requirement roughly 83 mg, or about 59 mg per
100 g. These nutrients not only support immunity, but also lead to a healthy skin and vision much
essential for today's screen addict generation. The carotenoids in orange/yellow produce also act as

antioxidants in fatty tissues and may support hormonal balance and fertility processes.
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Green Fruits and Vegetables

Lutein, zeaxanthin, folate, and glucosinolates are profound in green vegetables including
various crucifers and leafy vegetables. Spinach (Spinacia oleracea) and broccoli ( Brassica oleracea
var. italica) are loaded with folate (vitamin B9) and vitamin K, supporting DNA synthesis and bone
health. A 100 g serving of raw broccoli provides about 91% of the vitamin C, and notable folate and
potassium. Indoles and isothiocyanates in greens like broccoli help activate detox enzymes and may
reduce cancer risk. Nitrates in leafy greens improve blood vessel dilation and circulation. Green
foods supply lutein and zeaxanthin which strengthen heart and eye health, aid fetal development (via
folate) and provide blood pressure-supporting potassium.
Blue and Purple Fruits and Vegetables

The blue/purple palette comes from anthocyanins and related polyphenols. These potent
antioxidants (found in blues and purples) are linked to brain and heart health. Blueberries (Vaccinium
corymbosum) and blackberries (Rubus fruticosus) boast bright-purple anthocyanins. These pigments
help counter oxidative stress and have been associated with improved memory, cognition, and blood
flow. Grapes (Vitis vinifera) also contribute resveratrol, another antioxidant linked to heart
protection. Eggplant (Solanum melongena) skin contains nasunin, an anthocyanin that may protect
cell membranes. In this color group, studies show blueberries improve vascular endothelial function
and memory performance. Together this group can lower blood pressure, reduce stroke risk, and

support brain function.
Brown and White Fruits and Vegetables

Brown/white plant foods include bulbs, tubers, and some fruits. Though not bright colored,
they contain important compounds viz. allicin and organosulfur compounds, flavonoids like
quercetin in onions, anthoxanthins in cauliflower, fiber, and nutrients like potassium. Garlic (Allium
sativum) and onions (A/lium cepa) contain allicin and quercetin, which have anti-inflammatory and
heart-health benefits. Garlic produces about 2.5—4.5 mg allicin per gram when crushed. Studies show
garlic (and its allicin) can significantly lower LDL cholesterol. Quercetin (39 mg per 100 g in raw
red onion) helps reduce blood pressure and improve vascular function. Mushrooms (Agaricus
bisporus) provide fiber and B-glucans that support immunity. Starchy tubers like potatoes (white)
and bananas supply minerals (potassium) and resistant starch for digestive health. Banana (Musa
paradisiaca) contains ~358 mg potassium per 100 g (=<10-11% DV). Cauliflower (Brassica oleracea
var. botrytis), while white, offers vitamin C, fiber, and sulfur compounds like sulforaphane, a cancer-

fighting isothiocyanate.

Color Produce Key Approx. Health Benefits
(Botanical) Nutrient/Compound | Amount
Official Website: trendsinagriculturescience.com Published: 30 July 2025

e-mail Address: trendsinagriculturescience@gmail.com



https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com

3781

Trends in Agriculture Science

Vol 4 Issue 7, July 2025 377 8-3782

Chourasia et al

Red Tomato Lycopene ~3.0 Heart protection;
(Solanum mg/100 g antioxidant; cancer
lycopersicum) risk reduction
Watermelon Lycopene ~4.5 Hydration; heart &
(Citrullus mg/100 g skin health
lanatus)

Orange/Yellow | Carrot (Daucus | Beta-carotene  (pro- | ~8,332 Vision and skin
carota) vitamin A) ug/100 g health; immune

(77% DV) | function
Orange (Citrus * | Vitamin C; | =59 mg | Immune &  skin
Sinensis) Hesperidin vitamin health; antioxidant;
(flavonoid) C/100 g blood vessel support
Yellow  pepper | Vitamin C; | ~142 mg | Immune boost;
(Capsicum Capsanthin vitamin antioxidant;  vision
annuum) (carotenoid) C/100 g support

Green Broccoli Vitamin C; | ~89 mg | Heart health;
(Brassica Sulforaphane vitamin antioxidant; anti-
oleracea) (isothiocyanate) C/100 g cancer

(99% DV) | (sulforaphane)
Spinach Folate (B9); Lutein; | ~50 ug | Cell growth (folate);
(Spinacia Nitrates folate/100 g | eye health (lutein);
oleracea) blood pressure
(nitrates)

Blue/Purple Blueberry Anthocyanins ~24 Brain health;
(Vaccinium mg/100 g vascular  function;
corymbosum) antioxidant
Red cabbage | Anthocyanins; ~85 Blood pressure &
(Brassica Vitamin C mg/100 g memory support; eye
oleracea) (approx.) protection
Eggplant Nasunin - Cell membrane
(Solanum (anthocyanin) protection; brain
melongena) health

Brown/White | Garlic  (Allium | Allicin ~4  mg/g | Lowers cholesterol,
sativum) (organosulfur) fresh immune support
Onion  (Allium | Quercetin (flavonoid) | ~20-39 Anti-inflammatory;
cepa) mg/100 g lowers BP & LDL

(red onion)
Mushroom B-Glucans (fiber) - Immune support;
(Agaricus vitamin D
bisporus)
Cauliflower (B. | Vitamin C; | 58% DV | Immune support;
oleracea var. | Sulforaphane Vit C/100 g | cancer-fighting
botrytis) compounds

Table 1: Colorful fruits and vegetables, their signature nutrients or phytochemicals, approximate

content per 100 g (if available), and related health benefits (DV = Daily Value).

From the very childhood we have been taught to consume green leafy vegetable but as a time

advance now there is need to shift from the monochrome to septa color plate. In an era where health-

consciousness is on the rise, "eating a rainbow" presents a captivating and effective strategy for

achieving optimal nutrition and overall well-being. The colorful array of fruits and vegetables

Official Website: trendsinagriculturescience.com

e-mail Address: trendsinagriculturescience@gmail.com

Published: 30 July 2025


https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com

3782

Trends in Agriculture Science Chourasia et al

Vol 4 Tssue 7, July 2025 377 8-3782

provides a broad spectrum of essential nutrients, each color representing distinct health benefits.
Beyond physical nourishment, the act of consuming colorful foods has psychological implications,
enhancing sensory pleasure and contributing to emotional well-being. Embracing the rainbow on our
plates is not only a practical approach to a healthy diet but also a delightful journey that fosters
creativity, culinary exploration, and a deeper connection with the foods we consume. As we strive
for a balanced and wholesome lifestyle, let us remember the wisdom of nature's palette and the
nourishment it offers in every shade.
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