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I. Introduction 

Borcole (commonly also called as kale) is a very versatile, nutritious green and purple leafy vegetable that 

belongs to the species Brassica oleracea of brassica family (a group of vegetable  that include cabbage, collards 

and Brussels sprout) that have global consciousness due to presence of health promoting, sulphur-containing 

phytonutrients. Generally vegetables are the fleshy part of plant that can be grown in garden and can be 

consumed as a side dish[11]. Kale can be grown from seed or transplant and are rich in various health promoting 

polyphenolic flavonoid compounds such as lutein, zea-xanthin, and beta-carotene, vitamins, such as vitamin A 

precursors, vitamin-C, minerals and dietary fibres. A chlorophyll pigment present in leaves which behaves as a 

photoreceptor helps in production of oxygen and simple sugars by trapping sunlight and has been recommended 

to have anti-mutagenic and anti-carcinogenic properties as well as fight against chronic heart disease, diabetes 

and cataracts[19]. 

Taxonomy Division :- 

Kingdom – Plantae 

 Divison – Magnoliophyta 

 Class – Magnoliopsida 

 Order – Brassicales 

 Family – Brassicaceae 

 Genus – Brassica L. 

 Species – Brassica oleracea 

II. Cultivation 

It is an either annual or biennial crop whose size varies with its variety and can be grow by seed and 

transplantation. The plant of Kale can be easily grown at cold temperate climate. The leaves of such plant are 

mainly fuzzy and attractive but on moving to maturing stage these leaves become too stiff to eat. Kale comes in 

different attractive colours such as in yellow, deep green, deep steely blue, purplish red and almost black, 

mainly it is classified on the basis of leaf form and texture. Depending on the temperature, approx. 2 months is 

the best duration for its harvesting [5]. Fluctuation in moisture may destroy kale crop by developing off flavour, 

and leaves may also become hard and rigid. 

On the basis of leaves structure, taste, texture kale can be categorized in following: 

1. Curly-leaves (It has rough leaves & a fibrous stalk and are of deep green colour) 

2. Plain-leaves 

3. Rape kale 

4. Leaf and spear (a cross between curly-leaved and plain-leaved kale) 

5. Black Cabbage (has dark blue-green leaves with embossed texture & are slightly sweeter in nature.  
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III. Properties 

Kale is new shining superstar and consider as “World’s Healthiest Food” because of its health promoting 

antioxidant properties, low calorific value and no cholesterol. Kale accumulate special nutrients such as vitamin 

A precursors, ascorbic acid, minerals and dietary fibres in higher amount [18,16]. 

Nutritional value of this vegetable carried out in 3 main regions in form of glucosinolates which are as follows:- 

I. Antioxidant nutrients 

II. Anti-inflammatory nutrients 

III. Anti-cancer nutrients 

Generally green vegetables play special role among the food crops because they provide adequate amount of 

vitamins and minerals for human. They possess great amount of β-carotene, ascorbic acid, riboflavin, folic acid 

and minerals calcium, iron and phosphorus [6]. It has vast nutritional properties. In kale, chemical compound 

isothiocyanates (ITCs) is produce from glucosinolates that participates in risk lowering benefits. About 45 types 

of flavonoids are occur in kale in which kaempferol, quercetin, lutein and zea xanthin are main, works as 

antioxidant, anti-inflammatory substances. In this, Kaempferol is a focused antioxidant which is followed by 

quercitin. Generally the crops of family Brassica are rich in polyphenols but the amount of polyphenols varies in 

different species of this family.  

It has been analysed that this leafy vegetable is excellent source of vitamin-K, vitamin-A, vitamin-C, 

manganese, copper and very good source of vitamin-B6, fiber, calcium, potassium, vitamin E, vitamin B2 

whereas only a good source of iron, magnesium, folate, protein, phosphorus, vitamin B1, vitamin B3 & omega-3 

fats. Omega-3 fatty acids such as alpha-linolenic acid is present in it and its adequate amount show   anti-

inflammatory benefits directly on routine kale consumption. 
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IV. Health Benefits 

Due to good source of special dietary fibres, these green vegetables minimise the risk of several chronic 

disorders, cancer[20,10,12,13,15,17,25] and also helps in reducing high cholesterol level and thus prevents 

atherosclerosis [7,23,26,27]. Health promoting sulphur content in kale induces capacity to produce enzymes of 

liver that counter balance toxic substance of body. It has influential phytonutrients anti-oxidant that are lutein, 

zeaxanthin, carotenoid, tocopherol (vit-E) and ascorbic acid[3] that helps in protection of eye lens. 

Phytochemicals such as sulforaphane and indole-3-carbinol that are present in this vegetable that fight against 

prostate and colon cancers. 

Phytochemicals flavonoids such as β-carotene (has ability to convert itself in to vitamin A in 

body), lutein and zea-xanthin are also present in kale in adequate amount and have great anti-oxidant, anti-

cancer activities . Lutein and zeaxanthin also reduces the risk of oxidative damage to eye and also minimise the 

risk of age related muscular degeneration. 
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Indole-3-carbinol’s metabolite such as Di-indolyl-methane is available in kale as potent immune modulator, 

anti-bacterial and anti-viral agents. Vitamin rich foods are known to offer defence against lung and oral cavity 

cancers and as per few studies kale is consider as rich source of vitamin  And about 100 g leaves provide 512% 

of RDA. For sustaining healthy mucous membranes and skin, vitamin A is much essential and it is vital for 

vision. A substantial antioxidant that is ascorbic acid helps in developing resistivity against infectious agents 

and scavenge oxygen free radicals which is harmful for our body. As per some studies about 120 mg of ascorbic 

acid can be obtained by consuming 100 g of fresh kale leaves. 

The vegetables of this family also comprises phytochemicals like as glucosinolates and there are around 15 to 20 

compounds that are similar to glucosinolates [1,2,14,21,4,24] which are present in kale acts against 

cancer[22,9,8].  Many vitamin B-complex such as niacin, vitamin B-6 (pyridoxine), thiamin, pantothenic acid, 

etc., that play important role in substrate metabolism in the body are also present in this green ornamental 

vegetable. 

Minerals such as copper, calcium, sodium, potassium, iron, manganese and phosphorus also exist in kale in 

which potassium is mainly responsible for controlling heart rate and blood pressure by countering effects of 

sodium, manganese acts as co-factor for superoxide dismutase that is antioxidant enzyme and for cellular 

oxidation and red blood formation, iron is necessary. 

As per estimation of few studies 100 g of kale leaves provides about 700% of recommended intake vitamin-K. 

Vitamin K thus we can say kale is excellent source of this vitamin & it posses ability to promote osteotrophic 

(bone formation and strengthening) activity for maintaining bone health. Proper amount of vitamin-K in the diet 

restrict the neuronal damage in the brain; thus it is necessary in the treatment of patients whose are suffering 

from Alzheimer's disease. This crucifer is now confessed as body detoxifier’s agent. At a genetic level, 

glucosinolates which is present in kale helps in regulating detox. Thus proper consumption of kale can be act as 

a barrier that can protect from vit-A deficiency, osteoporosis, iron deficiency – anaemia and it is believed that it 

also protects from cardiovascular diseases, colon and prostate cancer. 

 

V. Conclusion 

Kale is highly nutritious vegetable and available in different attractive color such as in yellow, deep green, deep 

steely blue, purplish red and almost black. Its consumption in adequate amount behave as hurdle that prevent 

from osteoporosis, anaemia, vit-A deficiency, cardiovascular diseases, colon and prostate cancer. In this 

vegetable phytochemicals flavonoids (lutein, zeaxanthin, β-carotene) have tremendous anti-oxidant and anti-

cancer property. Due to presence of exceptional dietary fibres, kale also helps in minimising the risk of various 

disorders, cancer, in reducing high cholesterol level and in prevention of atherosclerosis. Its influential 

phytonutrients antioxidants  helps in protection of eye lens. 
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