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Abstract
Vegetables have an imperative role in human nutrition and make up a significant portion of daily diet. 
Vegetables are grouped into many categories such as green, red, yellow, white etc. White vegetables are 
higjh in carbohydrates, proteins, minerals, vitamins, dietary fibres, and other bioactive compounds. They 
are nutritionally equivalent to any other coloured veggies. The bright or rainbow-colored foods have 
traditionally enticed and motivated humans when choosing meals, particularly vegetables. Though colour 
is thought a good indicator of a plant’s antioxidant capacity, that doesn’t mean that white vegetables aren’t 
rich in antioxidants. Due to the presence of glucosinolates, cauliflower and turnip have long been known 
to have anti-carcinogenic properties. Similarly, white onion and garlic have beneficial properties and aid 
in disease prevention. It is believed that mushrooms can reduce the risk of developing health conditions 
such as Alzheimer’s disease, heart ailment, cancer, and diabetes. Potatoes contribute important nutrients 
including potassium, vitamin C, and dietary fiber to the human diet and have been a mainstay of human 
diets for centuries. Potato also contains a number of bioactive components that extend disease prevention 
capacity. A variety of nutritional and functional benefits can be associated with white vegetables and 
should be incorporated into diet.
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1 INTRODUCTION
Vegetables impart a significant role in nutrition and 

comprise a considerable share of human diet. They are 
a wonderful supplier of phytochemicals, vitamins (C, A, 
B1, B6, B9, E), minerals, and particularly dietary fibre. 
A ray of studies have found that phytochemicals have 
the capacity to lower down the pathogenesis of chronic 
diseases by nullifying the harmful effects of free radicals[1-4], 
altering metabolic pathways, cleansing carcinogens 
from the body and modifying the process of tumor 
development. Inclusion[2,4-6] of vegetables in daily diet 
improves nutritional adequacy and is highly recommended 
for their various health boosting properties. They are 

known to improve gastrointestinal health and vision, 
reduced risk for some forms of cancers, heart diseases, 
cardiovascular diseases, diabetes[7], anaemia, gastric 
ulcer, rheumatoid arthritis, and other chronic diseases, 
though[8-12], the mechanism is not completely understood 
by physicians and scientists. However, according to Dias 
low vegetable intakes may exert negative effects on human 
heart functioning and are responsible for about 31% of 
ischaemic heart disease and 11% of stroke globally. The 
three main classes of phytochemicals[13] present in plants: 
the carotenoids abundant in yellow and red coloured plant 
produce, chlorophylls in green plants, and anthocyanins in 
blue, purple, and red fruits and vegetable. Anthocyanins 
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are a class of flavonoids, and the majority of which are not 
coloured. Anthoxanthins, which include flavones, flavonols, 
and flavonones, are pigments frequently found in white 
vegetables. These pigments can range from dazzling white 
to yellow. Some of them, like kaempferol, quercetin, and 
rutin, are particularly powerful antioxidants[14-15].

2 COLOUR VS WHITE 
Colours as one of the most important senses of vision 

and can influence the mood, behaviour and well-being 
of human, however the human eye can only see through 
a small window (390-765nm) of the electromagnetic 
spectrum. Many[16] vital nutrients, such as vitamin C, have 
no absorption in the visible range of the electromagnetic 
spectrum. As a result, the human eye is unable to detect the 
vitamin C level of a food directly. Potassium, dietary fibre, 
calcium, and vitamin D are some other known nutrients for 
which colour is not an appropriate indicator. Human[16] is 
more attracted and motivated by food with more reddish 
nuances and bright colours. Colours can be used as an 
indicator of food quality, grade and also linked to the 
antioxidant capacity. For phytochemicals[17], colour may be 
a measure of antioxidant capacity, but it’s not necessarily 
true for all plants. The nutritionists and scientists and the 
dietary guidelines around the globe, often advocate the 
importance on eating colourful foods, however Weaver and 
Marr argued that the colour-based dietary dietary guidelines 
is not a perfect approach. Though colour is thought a good 
indicator of a plant’s antioxidant capacity[18], that doesn’t 
mean that white vegetables aren’t rich in antioxidants. 

White vegetables are underrated, despite they are 
superbly packed with vital nutrients. They are an excellent 
source of dietary fibre and high dietary fibre intake is 
inversely associated with several chronic diseases including 
cancer, cardiovascular disease, diabetes and high blood 
pressure. Some white vegetables such as cauliflowers and 
turnips contain glucosinolates, which have been proved as 
potent anticancer agents[19]. Additionally, white vegetables 
are rich in resistant starch, vitamins minerals, flavonoids 
and other phytochemicals and should be included in the diet 
to achieve the recommended daily vegetable requirement 
of the Dietary Guidelines. Though, in recent years the 
white vegetables are gaining momentum and the pandemic 
caused due to COVID 19 has actually heightened the value 
of neglected food categories especially ginger, onion and 
garlic. Many white vegetables such as cauliflower, reddish, 
garlic, onion, turnips, potato, mushroom, white beans, 
leeks and parsnips are present in nature. This review article 
will throw light on some white vegetables with valuable 
attributes. 

2.1 Cauliflower (Brassica oleracea L var, Botrytis)
Cauliflower is a valuable member of the Cruciferae 

(Brassicaceae) family of vegetables. Cauliflower is suitable 
to all climatic zones and grown worldwide. Cauliflower is 

not only used as a vegetable, but also used in the preparation 
of salads, soups, biryani, pulao and pickles. According to 
one estimate in 2016, the global production of cauliflowers 
and broccoli together was 25.2million tonnes. China topped 
the producing countries constituting 73% of the world total 
production, followed by India.. The United States, Spain, 
Mexico and Italy produced about 0.4-1.3million tonnes 
annually[20]. 

Cauliflower includes head of aborted floral meristems 
about 6-7 inches diameters (white curd) stalk and 
surrounding thick, green leaves. Only curd is consumed 
by human and stalk and leaves are discarded as waste and 
used mainly for cattle feed, though, such leftovers are found 
to be rich in iron and β-carotene, hence, can be used in 
various value-added products. Because of the higher water 
contents[24], cauliflowers are low in energy, carbohydrates, 
proteins and fats, but a good source of fibre (Table 1). 
Cauliflower[21-23] comprises good concentration of mineral 
especially Ca and P. Low concentration of sodium and 
higher concentration of potassium make cauliflower a good 
candidate for the people suffering with high blood pressure 
and hypertension (Table 1)[21-23]. Additionally, it is high in 
vitamin C, folic acid, vitamin B6, Vitamin B5, and small 
amounts of other B group vitamins (like B1, B2 and B3). 
Glucosinolates[25], a class of phytochemicals are abundantly 
found in cauliflower. They are involved in slowing down 
the growth of mutated cancerous cells and its metabolite 
isothiocyanates are known for their anti-cancer activity. This 
qualifies cauliflower a promising plant to prevent cancer as 
well as alleviate the re-occurrences of cancer in human[19]. 
Glucosinolates[26] is also responsible for the peculiar 
smell of cruciferous vegetables like cauliflower, cabbage 
and sprouts when they are cooked. Several cooking and 
processing techniques like blanching, boiling, microwaving, 
and stir-frying influence the status of phytochemicals in 
cauliflower. Water boiling and blanching significantly 
decreases dry matter, protein, mineral, and phytochemical 
contents as well as diphenyl-1-picrylhydrazyl (DPPH) 
scavenging capacity. However, steam treatments (blanching 
and cooking), stir-frying, and microwaving did little change 
in the nutritional profile of cauliflower[21].

Another bioactive compound sulforaphane is also widely 
distributed in cauliflower. Sulforaphane is a powerful Phase 
II enzyme inducer and can avert incidences of several 
inherited cancers. The group of induced enzymes includes 
NAD(P)H: NQO1 (quinone reductase) and the family of 
glutathione-S-transferases (GSTs). Both the enzymes are 
needed to clear up the toxic effects of steroids and benzo(a)
pyrene, a ubiquitous environmental toxin. The initiation[27-29] 
of detoxification enzymes by sulforaphane may significantly 
contribute to the anticarcinogenic activity. Research[30] states 
that including cauliflower in diet is negatively associated with 
the occurrence of several types of cancers such as breast, 
lung, liver, colon and stomach cancers[31]. 
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Table 1. Proximate and Mineral Composition of Cauliflower

Constituents Value[21-23]

Moisture (%) 87.93-90.62

Ash (%) 0.62-1.10

Crude protein (%) 1.98-2.75

Fats (%) 0.20-0.31

Crude fibre (%) 3.77-11.57

Carbohydrates (%) 4.42-4.74

Dietary fibre (%) 2.03

Ca (mg/100g) 28.9-41.16

P (mg/100g) 26.92-329.0

Fe (mg/100g) 2.15-26.2

Na (mg/100g) 176-392

K (mg/100g) 1.68-3657

Mg (mg/100g) 0.67-450

Cauliflower is considered as heart supporting vegetable. 
It is rich in folic acid and vitamin B6 which are central 
components of homocysteine metabolism. The elevated 
homocysteine concentration in blood is associated with the 
risk of cardiovascular disease. Apart from that cauliflower 
is also known to contain omega-3 essential fatty acids, the 
alpha-linolenic acid is helpful in reducing biomarkers of 
cardiovascular disease. Dietary supplementation of alpha 
linolenic acid is inversely related to the incidences of heart 
disease. Free radicals destroy the skin’s elasticity and attack 
elastin and collagens, which are the main substances that 
support the skin’s structure. Cauliflower has the ability to 
repair oxidative damage mainly[32] due to the presence of 
high vitamin C content. 

The antioxidants and anti-inflammatory compounds 
present in cauliflower help to lower down oxidative damage 
and hence, chronic diseases. Cauliflower consists of 
considerable amount of beta-carotene and vitamin K which 
are potent anti-inflammatory agents. Beta-carotene is a 
pro-vitamin which converts into vitamin A in the body and 
protects body from free radicals. Researches have shown 
that the anti-inflammatory attribute of vitamin K extends 
protection against heart disease, as well as osteoporosis. 
Vitamin B5[33-34], important B vitamin present in cauliflower 
helps bodies to utilize the food to rebuild muscles, organs 
and tissues. It plays an important role in digestion and 
nutrient extraction; digestive difficulties can be a sign of 
a severe vitamin B5 deficiency. Cauliflower is a good 
source of vitamin B6, which is needed for the production 
of neurotransmitters in the brain. Neurotransmitters carry 
signals from one nerve cell to another, are essential for 
processing thought and healthy brain development and 
are also responsible for sending bodies signals to produce 
hormones that influence mood and the body’s sleep cycles. 
Cauliflower[35-36] consists of moderate amount of minerals 
which help to reduce inflammation[21-22]. Low amount of 

magnesium is related with high stress. Stress, as most of 
us know, can cause cravings for foods such as chocolate 
or other refined carbohydrates. Stress also changes level 
of dopamine in the brain, and dopamine is actually a 
magnesium-dependent neurotransmitter.

2.2 Garlic (Allium sativum L.)
Traditionally garlic is one of the most viable species of 
the Allium genus and belongs to family Alliaceae. It is a 
globular perennial food plant[37] that is widely distributed in 
Europe, Asia, North America and North Africa. It is one of 
nature’s best kept secrets[38]. 

Garlic is used as raw and cooked as well. It is widely 
used as a condiment and flavouring agent in cooking, pickle 
making, preparation of baked goods, puddings, gravies, 
soups, stew, meat products, non-alcoholic beverages 
and soft candy. Additionally, garlic is used in sauces and 
dressings as chopped, grated, fine paste, or in the form of 
a boiled extract. Garlic’s inherent pungent, spicy flavour is 
softened and sweetened by cooking[39-40].

The proximate and mineral composition of garlic (from 
different sources) is presented in Table 2. Garlic contains 
about 4 to 8% moisture, 3-4% ash, 15-20% crude protein, 
1% fat and 2% crude fibre, respectively. A considerable 
amount of minerals is also found in garlic bulbs (Table 2). 
Garlic is traditionally[41-43] used to treat plethora of ailments 
such as aches and pains, leprosy, deafness, diarrhoea, 
constipation, parasitic infection and fever and to lessen 
stomach ache. It is evident from the literature[44] that garlic 
was allegedly provided to the athletes participated in the 
earliest Olympic games organised in Greece, to increase 
their stamina. The antibacterial property[45] of garlic was 
noticed long back in 1958 by Pasteur. The use of garlic 
as an antiseptic helped to treat wounded soldiers during 
world war I and II. The sulfur-containing compounds[46], 
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Table 2. Proximate and Mineral Composition of Garlic

Constituents Value[41-43]

Moisture (%) 4.55-7.80

Ash (%) 3.14-4.08

Crude protein (%) 15.33-19.75

Fats (%) 0 .19-0.57

Crude fibre (%) 1.73-2.10

Carbohydrates (%) 66.36- 73.22

Dietary fibre (%) -

Ca (mg/100g) 26.30-7146

P (mg/100g) 10.19

Fe (mg/100g) 0.06-5.29

Na (mg/100g) 4.10

K (mg/100g) 54.00-95.49

Mg (mg/100g) 2.51-6.11

generally found in garlic, stimulate the production of certain 
beneficial enzymes to protect human body from different 
biotic and abiotic agents. The antibiotic properties[47] of 
garlic make it a perfect candidate for mild to moderate 
home remedies including sore throat[48]. Additionally, garlic 
stimulates the lymphatic system to accelerate removal of 
waste materials from the body. It also serves as an effective 
antioxidant to protect body cells from the harmful effects of 
free radicals, produced continuously in the body[48].

Garlic is predominantly rich source of organosulfur 
compounds, which are assumed to be responsible for 
its flavour and aroma, in addition to its potential health 
benefits. Garlic[49] is concentrated with sulfur containing 
compounds thiosulfinates, which include allicin. Allicin is 
present in garlic bulbs and released only after the raw garlic 
is chopped, crushed, or chewed. It is formed from alliin, a 
sulfur-containing amino acid, in the presence of the enzyme 
alliinase. Many meta-analyses studies have revealed 
noteworthy reduction in total cholesterol levels, low-density 
lipoproteins and triglyceride levels compared with placebo. 
In one study allicin[50-53] efficaciously scavenged hydroxyl 
radicals (exogenously generated) in a dose-dependent 
manner, although heating to 100°C for 20 minutes lowered 
their efficiency by around 10%. In addition[54], S-allyl 
cysteine, another sulfur compounds present in garlic 
showed strong antioxidant properties in fresh garlic almost 
1000 times more powerful than crude, aged garlic extract. 
Several human[54] trials have revealed garlic consumption 
can increase fibrinolytic activity in both healthy people 
and patients with acute myocardial infarction. In rabbits[55], 
garlic pre-treatment reduced intracellular Ca2+ mobilisation, 
thromboxane-A2 (a potent platelet aggregator) production, 
and protected against thrombocytopenia produced by 
collagen or arachidonate. Platelet aggregation is inhibited 
by the aged garlic extract due to an increase in cAMP 
and blockage of the GPIIb/IIIa receptor. Furthermore[56], 

regular garlic consumption lowers the risk of peripheral 
arterial occlusive diseases, plasma viscosity, and unstable 
angina while increasing blood vessel elasticity and capillary 
perfusion. Garlic intake[57] has been shown to reduce blood 
pressure, prevent atherosclerosis, cut serum cholesterol and 
triglyceride levels, inhibit platelet aggregation, and increase 
ibrinolytic activity. Garlic’s antihypertensive properties[58] 

could be related to prostaglandin-like effects[59].

Many bioactive components present in garlic are known 
for their potential anti-cancer activity, largely allylsulfide 
derivatives and are capable to modulate molecular 
processes in carcinogenesis, such as DNA adduct formation, 
mutagenesis, scavenging of free radicals, cell proliferation 
and differentiation as well as angiogenesis. Garlic slows the 
growth of cancer cells by blocking cell cycle progression in 
the G2/M phase. Garlic feeding[60] has been shown in both 
rat and human trials to suppress the formation of tumors 
in the liver, colon[61], prostate[62], bladder[63], mammary 
gland[64], oesophagus[65], lung[66], skin[67], and stomach[68]. 
Although experimental investigations have shown that 
garlic has a distinct hypoglycemic impact[69], the effect of 
garlic on human blood glucose levels is still debatable. 
Garlic has been shown to be effective against a wide range 
of bacteria, including gram-positive, gram-negative, and 
acid-fast. Salmonella, Escherichia coli, Pseudomonas[70], 
Proteus, Staphylococcus aureus, Escherichia coli, 
Salmonella, Klebsiella[71], Micrococcus[72], Bacillus subtulis, 
Clostridium[73], Mycobacterium[74] and Helicobacter[75] are 
among them[76].

2.3 Mushroom
Mushrooms eating has been practised since ancient 

times, when wild edible mushrooms were gathered and 
devoured. Mushrooms are not a plantor animal meal, but 
rather a type of fungus that belongs to the saprophyte a 
class of living organisms that exist by consumption of dead 
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matter. More than 10,000 different kinds of mushrooms 
are grown around the world, and are one of the most 
delicious delicacies. China and the U.S. are two of the top 
five mushroom producers in the world[77-79]. Mushrooms 
have long been used as a dietary supplement in many 
civilizations, and they are cultivated and consumed as a 
delicacy.

The proximate composition of mushrooms varies widely 
within the species. It is evident from Table 3 that moisture 
contain varies from 2-92%, and likewise the other nutrients. 
Mushrooms are good source of several essential minerals 
as well (Table 3). Mushrooms[80-82] are big fruiting bodies 
with a wide range of pharmacological properties that are 
beneficial to human health. Mushrooms are usually low 
in calory, an excellent source of polysaccharides, indoles, 
polyphenols, and carotenoids and have antioxidant, anti-
inflammatory, and anticancer properties. Proteins, vitamins, 
fats, carbohydrates, amino acids and minerals are all found 
in mushrooms. Mushrooms[83] have a dry matter content 
of about 16.5%, with 7.4% crude fibre, 14.6% crude 
protein and 4.48%fat and oil. Edible[84] mushrooms have a 
significant nutritional value, particularly in terms of protein 
and carbohydrates. The Pleurotus sajor-caju powder had a 
high concentration of carbohydrate (60.47g/100g), resulting 
in 451.60 cal/100g. Mushrooms[85] contain both digestible 
(trehalose, mannitol, glycogen, and glucose) and non-
digestible carbohydrate (mannans, chitin, and β-glucan).  
Mushrooms[85] also contain a lot of dietary fibre, chitin and 
β-glucans. Auricularia[86] species have a protein level of 4 
to 9%, while Agaricus species have a protein content of 
24% to 44%. Mushrooms have double the protein content 
of asparagus and potatoes, four times the protein content 
of tomatoes and carrots, and six times the protein content 
of oranges. All vital amino acids are found in mushrooms. 
Many minerals together with phosphorus[83], magnesium, 
selenium, copper, and potassium are found in mushrooms. 
Mushrooms[87-90] are high in vitamins such as vitamin B 
and vitamin D. Mushrooms[86-90,91] include a substance 
referred to as ergosterol, that has a structure comparable to 
cholesterol in animals. Mushrooms are rich in vitamins like 
riboflavin, biotin and thiamine. When exposed to ultraviolet 
radiation[92], Ergosterol can be converted to vitamin D.

Despite the fact that mushrooms are an unappreciated 
food, humans have consumed them for ages for a 
variety of reasons, including nutrition[93-94], taste and 
healing capabilities. Polysaccharides[95], proteins, fats, 
minerals, glycosides, alkaloids, volatile oils, terpenoids, 
tocopherols, phenolics, flavonoids, carotenoids, folates, 
lectins, enzymes, ascorbic, and organic acids, are abundant 
in mushrooms and have a variety of pharmacological 
properties including antioxidant, anticancer, antidiabetic, 
antiallergic, immunomodulating, cardiovascular protector, 
anticholesterolemic, antiviral, antibacterial, antiparasitic, 
antifungal, detoxification, and hepatoprotective effects. 

Mushrooms also contribute to prevent the growth of 
tumours and inflammation. Polysaccharides[96-98] are the 
most significant in modern medicine, with β-glucan being 
the most well-known and adaptable metabolite with a 
broad range of biological action. Mushrooms[96-97,99-100] also 
aid in decreasing the hazard of Parkinson’s, Alzheimer’s 
diseases[101].

2.4 Potato (Solanum tuberosum)
Potatoes are cultivated in 149 countries and are one of 

the most vital food crops after wheat and rice. Potato[102] 

produces more food energy than cereals on the basis of per-
hectare and per-day. It is not only rich in carbohydrates but 
also in amino acids, minerals and many other plant biotics. 

The proximate and mineral composition of potatoes 
present in Table 4. The carbohydrate content of potatoes 
varies from 13 to 17% (Table 4)[103-105]. Potatoes are 
frequently categorised as high glycemic index (GI) foods, 
and it is widely assumed that eating potatoes leads to 
obesity[103-105], probably due to the greater carbohydrate 
content. However, according to one study, potato intake 
can be helpful in shedding weight quickly and effectively. 
Actually[106], the GI of potatoes depends on numerous factors 
such as varieties, geographical conditions of cultivation, 
cooking methods, way of consumption (hot, chilled or 
frozen), eaten as boiled and mashed or cubed or whole and 
with what it is consumed. Moreover[106], potatoes comprise 
exceptional amount of resistant starch, which is not digested 
by stomach or small intestinal enzymes and reaches directly 
to the large intestine and attribute to many health benefits. 
Studies have shown that the resistant starch provides defence 
against colon cancer, improves glucose tolerance and insulin 
sensitivity, lowers plasma cholesterol and triglyceride 
concentrations, increases satiety, and possibly even reduces 
fat storage. Cooling after cooking enhances resistant starch 
significantly. According to one study in cooked potatoes, 
resistant starch was 7 percent, which reached up to 13 percent 
upon cooling[107-109]. The protein content in potatoes is low 
(less than 6%, Table 4)[110], but has a high biological value. In 
a very recent study Williams et al found more than 8% crude 
protein in Irish potato cultivars (Table 4). Moreover[103], many 
human feeding studies have found that potatoes are rich in 
essential amino acids. Potato protein, therefore is considered 
high-quality protein[111-113] and the best protein from vegetable 
sources of protein. Potato is a good source of minerals (Table 
4). and vitamins[103-105]. A 150g potato including the skin 
offers 27mg of vitamin C (45% of the daily allowance), 0.2mg 
vitamin B6 (10% of daily allowance), 620 mg of potassium 
(18% of daily allowance), 0.5 to 2.8mg/kg α- tocopherol, 0.13 
to 0.6mg/kg lutein, and 1 mg/kg β-carotene[114] and traces of 
thiamine, riboflavin, niacin, magnesium, phosphorus, iron, 
and zinc. Potato may provide about 0.01mg/kg selenium and 
0.35mg/kgfolate to the human diet. The fibre content of a 
potato with skin (2g) is comparable with whole grain breads, 
pastas, and cereals[115]. 
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Table 3. Proximate and Mineral Composition of Mushroom

Constituents Value[80-82]

Moisture (%) 2.51-92.02

Ash (%) 4.12-15.73

Crude protein (%) 12.02-37.0

Fats (%) 0.1-2.58

Crude fiber (%) 2.0-21.97

Carbohydrates (%) 4.82-68.0

Dietary fiber (%) -

Ca (mg/100g) 31-607.0

P (mg/100g) 0.2-364

Fe (mg/100g) 16.3-1230

Na (mg/100g) 0.2-858.4

K (mg/100g) 2.2-1369.1

Mg (mg/100g) 12-1537

Table 4. Proximate and Mineral Composition of Potato

Constituents Value[103-105]

Moisture (%) 69.35-80.88

Ash (%) 1.01-2.83

Crude protein (%) 3.16-8.65

Fats (%) 0.05-2.80

Crude fiber (%) 1.0-1.22

Carbohydrates (%) 13.60-19.74

Dietary fiber (%) 2.18-3.45

Ca (mg/100g) 37-204.68

P (mg/100g) 132- 207

Fe (mg/100g) 2.55-4.54

Na (mg/100g) 25.65-322

K (mg/100g) 697-2082

Mg (mg/100g) 53.23-153

Potatoes contain considerable amount of phytochemicals 
predominantly carotenoids and phenols being[116-117] the 
chief contributor of vegetable phenols including phenolics, 
phytoalexins, flavonoids, tannins. Besides, alkaloids 
and protease inhibitors are also found in potatoes. Total 
phenolics in potato ranges from 0.5 to 1.7g/kg. About 
90%[118-119] of phenolics is comprised by chlorogenic acid. 
Other phenolics are 4-O-caffeoylquinic acid (crypto-
chlorogenic acid), 5-O-caffeoylquinic (neo-chlorogenic 
acid), 3,4-dicaffeoylquinic and 3,5-dicaffeoylquinic 
acids. The peel[120] and adjoining tissue account for about 
50% of the total phenolic compounds in potato and the 
composition decreases towards the canter. Potatoes[121-122] 
can be used to manage hypertension and high blood 
pressure. The higher concentration of potassium and 
lower concentration of sodium make it a perfect food for 
people suffering from high blood pressure. The raw potato 
slices[123] or juice is often used as home remedy for burns, 

rashes and cuts and possess anti-irritating, soothing and 
de-congesting properties. Raw potato juice[123-125] is also 
used to treat gastritis, colitis, gastric and intestinal ulcers. 
Inclusion of potatoes in the diet can positively alter the 
antioxidant concentrations in blood and other tissues, and 
save vital nutrients such as lipids, proteins, enzymes and 
DNA from oxidative stress. Oxidative stress is one of the 
culprits of the pathogenesis of a number of chronic diseases 
including cancer or cardiovascular disease. The bioactive 
components[126-128] in potatoes extend several notable 
pharmacological activities such as activity anti-diabetic 
and cholesterol trimming property, antimicrobial activity, 
antiulcer activity, anti-oxidative property, anti-diarrheic 
activity, phagocytic activity, cytotoxic activity etc[129]. 

2.5 Turnip (Brassica rapa)
Historically, turnip is one of the oldest grown vegetable 

crops known to human. Turnip has been eaten as a 
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vegetable since the prehistoric times, and has medicinal 
values along with a conventional healing agent. It’s a 
member of the cruciferous family[130-132] of vegetables. It is 
generally known as field mustard or turnip mustard, and 
is mostly cultivated as a root vegetable, a leaf vegetable, 
and an oil seed. Turnip is completely edible with its 
leaves, inflorescence, root, stem, and seeds. Turnips have 
slow respiration rate and a long shelf-life, longer than 
potatoes[133].

Table 5 shows that turnips contain a good amount of 
water (88-92 %). The ash content ranged from 0.15-1.5 
%, crude protein nearly 1%, fats 0.1-0.2%. crude fibre 1.8-
3.0% and carbohydrates approximately 6-9%, respectively 
(Table 5). Major minerals[132,134-137] such as Ca, P, Fe, Mg, 
Na and Kare also found in significant amount (Table 
5). Turnip is a natural source of glucocinolates[132,134-137], 
isothocyanates (3-butenly, 4-pentenyl, and β-phenylethyl 
isothiocyanate) including sulforaphane. The range of 
the total content of glucosinolates in different parts of 
the turnip (peeled root, peeling, and leaf) is from 147 to 
151µmol/100g. A large number of the phenolic[138-140] 
compounds like 3-p-coumaroylquinic acid, caffeic acid, 
ferulic acid, sinapic acid, kaempferol 3-O-sophoroside-7-O-
glucoside, kaempferol 3-O-sophoroside-7-O-sophoroside, 
kaempferol 3-O-(feruloyl/caffeoyl)-sophoroside-7-O-
glucoside, kaempferol 3,7-O-diglucoside, isorhamnetin 
3,7-O-diglucoside, kaempferol 3-O-sophoroside, 1,2-disi- 
napoylgentiobiose, 1,20 -disinapoyl2-feruloylgentiobiose, 
kaempferol 3-O-glucoside, and isorhamnetin 3-O-glucoside 
are also present in turnips.  The turnip phenolic compounds 
have displayed a high level (about 18g/kg), two times 
those in Brassica oleracea L. var. acephala. Likewise[130,141] 
flavonoid contents are also high in turnips (about 119.2–
138.85 mg/100g), which is about 3–10 times than other 
Brassica family members. The contents of hydroxycinnamic 
derivatives were found at the level of 5.77–52.54mg/100g. 
Besides, the organic acids namely malic acid, aconitic acid, 
citric acid, ketoglutaric acid, shikimic acid, and fumaric 
acid are also abundant in turnips especially in leaves, stems, 
and flower buds[130,141].

Turnip extract can help to reduce uric acid levels and can 
dissolve kidney stones. Consumption of ethanol extracts 
of turnip roots reduced cisplatin-induced nephrotoxicity 
by reducing oxidative stress[142]. It is used to treat night 
blindness by increasing visual acuity. The syrup improves 
memory, and the peelings of the roots contain a natural 
pesticide. It is known for its antiseptic[143-144], appetite 
stimulant, antirheumatic, diaphoretic, diuretic activities and 
also aids in irregular menstruation. Turnips, an excellent 
source of vitamin C, are a powerful immune booster, 
helpful for stomach disorders and are also considered to 
be very effective in cases of sore throat and indigestion. 
Studies[145] have revealed that several members of 
cruciferous family exert anticancer activity owing to 

the presence of glucosinolates. Various[138,146-147] parts of 
turnip plants are successfully used in home remedies. The 
poultice derived from crushed ripe seeds is effectively 
used on burns, root boiled with lard is used for breast 
tumours and an organic lotion made from turnip flowers 
is used against skin cancer. The methanolic[148] extracts 
of turnip have been found to hinder the growth of gram-
positive bacteria (Bacillus cereus, B. subtilis, and Sarcina 
lutea) and Gram-negative bacteria (Escherichia coli, 
Pseudomonas aeruginosa, Salmonella Paratyphi, S. Typhi, 
S. dysenteriae, and Vibrio parahemolyticus), signifying an 
effective antimicrobial activity of turnip. Turnip[149] root has 
traditionally been used as remedy of hypoxia by  Tibetan 
people residing in Qinghai-Tibet Plateau. The Tibetan 
turnip intake for seven consecutive days significantly 
improved human hypoxia tolerance[150-151], subsequently 
promoting both oxygen absorption in red blood corpuscles  
and oxygen transportation by haemoglobin. Several[151] 
studies recommended that polysaccharides, p-coumaric 
acid, and p-coumaric acid-β-D-glucopyranoside in turnip 
are potentially active components contributing to the anti-
hypoxia. The turnip root[150,152-153] enhances the glucose and 
liquid metabolism, thus exerting an antidiabetic effect in 
type 2 diabetic mice. The ethanol extracts of turnip root 
enhanced glucose transportation and ameliorated insulin 
resistance by reducing glycosylated haemoglobin, plasma 
insulin, C-peptide, and glucagon in type 2 diabetic db/db 
mice along with augmentation of the insulin/glucagon ratio 
and hepatic glycogen content by the promotion of hepatic 
glucose regulating enzyme activity). Other extracts[154] 
such as ethyl acetate extracts and butanol extracts of 
turnip effectively inhibited α-glucosidase activity. The 
aqueous[154] extracts of turnip leaves, stems, and flower 
buds have shown higher antioxidative capacity, compared 
to turnip roots. Conversely other study reported higher 
DPPH radical scavenging activity of aqueous extracts of 
turnip roots compared to the aqueous extracts of turnip 
greens. Turnip[155] also possess hepatoprotective activity. 
The bioactive components present in turnip offer protection 
against hepatic injury in people with diabetes[156].

3 CONCLUSION
It is a common perspective that colored fruits and 

vegetables provide significant amount of bioactive 
compounds and protect human from various pathogenesis. 
Several studies have shown that white vegetables are no 
less than their colored counterparts in terms of nutrients 
and phytonutrients. They are abundant in carbohydrates, 
proteins, dietary fibre, minerals, and vitamins, which are 
essential nutrients for proper growth, development and 
maintenance.  Besides, white vegetables such as potatoes, 
mushrooms and garlics are an excellent source of phenolic 
acids. Potatoes are also rich in resistant starch and dietary 
fibres. Resistant starch is needed to maintain good gut 
health. Precisely gut health includes normal bowel function, 
effective absorption of nutrients and subsequent adequate 
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Table 5. Proximate and Mineral Composition of Turnip

Constituents Value[132,134-137]

Moisture (%) 88.9-91.28

Ash (%) 0.15-1.46

Crude protein (%) 0.90-1.12

Fats (%) 0.10-0.21

Crude fiber (%) 1.65-3.14

Carbohydrates (%) 5.81-8.55

Dietary fiber (%) -

Ca (mg/100gm) 39-114.57

P (mg/100gm) 27

Fe (mg/100gm) 0.3-44.53

Na (mg/100gm) 67-272.1

K (mg/100gm) 191-520.5

Mg (mg/100gm) 11-143.87

nutritional status, absence of GI illnesses, normal and stable 
intestinal microbiota and effective immune status. The high 
concentration of sulfur containing compounds like allicin 
(diallyl thiosulfinate or diallyldisulfide), alliin (Sallylcysteine 
sulfoxide), present in garlic can inhibit and kill bacteria, 
fungi, lower down blood pressure, blood cholesterol and 
blood sugar, prevent blood coagulation, boost immunity 
and have anti-tumor properties. Studies have shown that 
mushrooms are high in phenolic and flavonoid compounds 
that are beneficial to human health. Cauliflower and turnips 
are an upscale resource of glucosinolates, isothocyanates 
(3-butenly, 4-pentenyl, and β-phenylethyl isothiocyanate) 
including sulforaphane, phenolic compounds, organic acids, 
flavonoids, sulfur compounds, and volatiles, which exert 
different health-beneficial effects. 
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