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Vegetable Superfoods: An Introduction 

Superfoods are rich in antioxidants and are consumed to prevent modern-day life style diseases such as heart attack, diabetes, cancer and osteoporosis. Vegetable Superfoods are those vegetables which are rich in plant-based antioxidants and phytonutrients that help us to stay fit and young. Major vegetable Superfoods are brassica vegetables, bulb vegetables, seaweeds, and mushrooms.  

What are Antioxidants? An antioxidant is a substance that inhibits oxidation, especially that of free radicals. Free radicals are chemically unstable molecular fragments or atoms that have a charge due to excess or deficient number of electrons and are directly responsible for cell degeneration and resultant ageing process in human beings. The immediate tendency of free radicals, as soon as they are formed, is to become stable by reacting with cellular components (for example: DNA) or cell membrane. The result is DNA damage, malignant tumour formation (cancer) and diabetes, cataract, heart diseases and other cell degenerative diseases.  Some of the examples of free radicals are superoxide anion, hydroxyl radical, transition metals such as iron and copper, nitric acid and ozone. 

Major sources of free radicals are normal oxidation process happening within the human body (i.e. released as a byproduct of cell metabolism), exposure to pollution (free radicals may be present in the air we breathe), exposure to sunlight and lifestyle factors such as alcohol consumption, wrong diet habits (free radicals may be present in the food we eat), stress, and smoking. Some of the examples of cell damage by free radicals are cataract (lens of the eyes become opaque), damage to cell's protective lipid layer (cell membrane), and heart diseases where free radicals trap LDL (low density lipoprotein) in blood artery walls and form coatings. 

Antioxidants are present in the form of vitamins, minerals, enzymes and polyphenolic compounds. Major Antioxidant Vitamins are Vitamin C and Vitamin E. Major antioxidant minerals are Zinc, Manganese and Selenium. Selenium is essential to form an active site of most antioxidant enzymes. Manganese is required by the body as a co-factor for the antioxidant enzyme, superoxide dismutase. Major antioxidant enzymes present in human body are Superoxide Dismutase (SOD), catalase (CAT) and Glutathione and glutathione peroxidise. All these three groups of antioxidant enzymes are working together to protect cells from free radical damage. 

Polyphenolic compounds or polyphenols are a large group comprising of flavonoids, carotenoids, and anthocyanins. Flavonoids are chemical compounds that plants produce to protect themselves from cell damage and it is a subgroup of polyphenolic antioxidants. It reduces cell inflammation, improves memory and concentration and increases body’s immunity. Anthocyanins are a subgroup of flavonoids. In case of carotenoids, there are about 600 types of carotenoids known till date. Some of these are alpha carotene, beta carotene, lycopene, cryptoxanthin, zeaxanthin, and lutein. Beta carotene is the most studied carotenoids and is a precursor of Vitamin A.

 


Brassica Vegetables

Health Benefits of Brassicas: Brassica vegetables such as Cabbage, Cauliflower, Chinese cabbage, Collard Greens, Broccoli, Brussels Sprouts, Knolkhol, Kale, Rutabaga, Turnip Greens, Mustard Greens, and Radish are rich sources of beta carotene, a precursor of Vitamin A. Therefore vision and overall eye health is improved by the consumption of brassica vegetables. Generally, brassica vegetables are considered to be the richest source of plant-based antioxidants in a human diet. Brassica vegetables such as broccoli, brussels sprouts, cauliflower, and kale are rich source of Vitamin C. This vitamin is water soluble, easily absorbed by the body hence a mighty scavenger of free radicals present in the bodily fluids including blood. Thus brassicas protect body from cancer cell formation and tumour growth. Broccoli is rich in Vitamin E, a fat-soluble vitamin which is essential for the prevention of oxidation of lipids (fats). A comparative analysis of nutrition in different brassicas is given below in tabular format. 
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Figure 1: Brassica Vegetables

Nutrition in 100 grams of Edible Portion of Broccoli and Brussels Sprouts 


		
				Nutrient

				Unit

				brussels sprouts

				broccoli flowers

				broccoli leaves

		

		
				Water

				g

				86

				90.69

				90.69

		

		
				Energy

				kcal

				43

				28

				28

		

		
				Protein

				g

				3.38

				2.98

				2.98

		

		
				Total lipid

				g

				0.3

				0.35

				0.35

		

		
				Carbohydrate

				g

				8.95

				5.24

				5.24

		

		
				Fiber

				g

				3.8

				 n/a

				 n/a

		

		
				Sugars, total

				g

				2.2

				 n/a

				 n/a

		

		
				Calcium, Ca

				mg

				42

				48

				48

		

		
				Iron, Fe

				mg

				1.4

				0.88

				0.88

		

		
				Magnesium

				mg

				23

				25

				25

		

		
				Phosphorus

				mg

				69

				66

				66

		

		
				Potassium, K

				mg

				389

				325

				325

		

		
				Sodium, Na

				mg

				25

				27

				27

		

		
				Zinc, Zn

				mg

				0.42

				0.4

				0.4

		

		
				Vitamin C

				mg

				85

				93.2

				93.2

		

		
				Thiamin

				mg

				0.139

				0.065

				0.065

		

		
				Riboflavin

				mg

				0.09

				0.119

				0.119

		

		
				Niacin

				mg

				0.745

				0.638

				0.638

		

		
				Vitamin B-6

				mg

				0.219

				0.159

				0.159

		

		
				Folate, DFE

				Âµg

				61

				71

				71

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

		

		
				Vitamin A

				IU

				754

				3000

				16000

		

		
				Vitamin E

				mg

				0.88

				0

				0

		

		
				Vitamin K

				Âµg

				177

				0

				0

		

	

Similarly, nutrition in 100grams of edible portion of collard greens and kale is as given below: 


		
				Nutrient

				Unit

				collard greens

				scotch kale

				kale leaves

		

		
				Water

				g

				89.62

				87

				84.04

		

		
				Energy

				kcal

				32

				42

				49

		

		
				Protein

				g

				3.02

				2.8

				4.28

		

		
				Total lipid (fat)

				g

				0.61

				0.6

				0.93

		

		
				Carbohydrate

				g

				5.42

				8.32

				8.75

		

		
				Fiber, total dietary

				g

				4

				1.7

				3.6

		

		
				Sugars, total

				g

				0.46

				 n/a

				2.26

		

		
				Calcium, Ca

				mg

				232

				205

				150

		

		
				Iron, Fe

				mg

				0.47

				3

				1.47

		

		
				Magnesium, Mg

				mg

				27

				88

				47

		

		
				Phosphorus, P

				mg

				25

				62

				92

		

		
				Potassium, K

				mg

				213

				450

				491

		

		
				Sodium, Na

				mg

				17

				70

				38

		

		
				Zinc, Zn

				mg

				0.21

				0.37

				0.56

		

		
				Vitamin C

				mg

				35.3

				130

				120

		

		
				Thiamin

				mg

				0.054

				0.07

				0.11

		

		
				Riboflavin

				mg

				0.13

				0.06

				0.13

		

		
				Niacin

				mg

				0.742

				1.3

				1

		

		
				Vitamin B-6

				mg

				0.165

				0.227

				0.271

		

		
				Folate, DFE

				Âµg

				129

				28

				141

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

		

		
				Vitamin A, IU

				IU

				5019

				3100

				9990

		

		
				Vitamin E

				mg

				2.26

				0

				1.54

		

		
				Vitamin K

				Âµg

				437.1

				0

				704.8

		

	

Chinese cabbages are popular as one of the nutrient-dense foods among the vegetables and cabbages are also known for their high nutrient value. A detailed account of nutrition present in these vegetables, per 100grams of edible portion is as given below: 


		
				Nutrient

				Unit

				napa cabbage

				pak choi

				green cabbage

				red cabbage

				savoy cabbage

		

		
				Water

				g

				94.39

				95.32

				92.18

				90.39

				91

		

		
				Energy

				kcal

				16

				13

				25

				31

				27

		

		
				Protein

				g

				1.2

				1.5

				1.28

				1.43

				2

		

		
				Total lipid

				g

				0.2

				0.2

				0.1

				0.16

				0.1

		

		
				Carbohydrate

				g

				3.23

				2.18

				5.8

				7.37

				6.1

		

		
				Fiber

				g

				1.2

				1

				2.5

				2.1

				3.1

		

		
				Sugars, total

				g

				1.41

				1.18

				3.2

				3.83

				2.27

		

		
				Calcium, Ca

				mg

				77

				105

				40

				45

				35

		

		
				Iron, Fe

				mg

				0.31

				0.8

				0.47

				0.8

				0.4

		

		
				Magnesium, Mg

				mg

				13

				19

				12

				16

				28

		

		
				Phosphorus, P

				mg

				29

				37

				26

				30

				42

		

		
				Potassium, K

				mg

				238

				252

				170

				243

				230

		

		
				Sodium, Na

				mg

				9

				65

				18

				27

				28

		

		
				Zinc, Zn

				mg

				0.23

				0.19

				0.18

				0.22

				0.27

		

		
				Vitamin C

				mg

				27

				45

				36.6

				57

				31

		

		
				Thiamin

				mg

				0.04

				0.04

				0.061

				0.064

				0.07

		

		
				Riboflavin

				mg

				0.05

				0.07

				0.04

				0.069

				0.03

		

		
				Niacin

				mg

				0.4

				0.5

				0.234

				0.418

				0.3

		

		
				Vitamin B-6

				mg

				0.232

				0.194

				0.124

				0.209

				0.19

		

		
				Folate, DFE

				Âµg

				79

				66

				43

				18

				80

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

				0

				0

		

		
				Vitamin A, IU

				IU

				318

				4468

				98

				1116

				1000

		

		
				Vitamin E

				mg

				0.12

				0.09

				0.15

				0.11

				0.17

		

		
				Vitamin K 

				Âµg

				42.9

				45.5

				76

				38.2

				68.8

		

	

Among the brassica root vegetables, turnip and radish are known for their excellent nutrient value. Turnip greens are also highly nutritious. A detailed account of nutrients, as per USDA (the United States Dept. of Agriculture) present in these vegetables is given below: 

 


		
				Nutrient

				Unit

				turnip greens

				turnips

				radishes

		

		
				Water

				g

				89.67

				91.87

				95.27

		

		
				Energy

				kcal

				32

				28

				16

		

		
				Protein

				g

				1.5

				0.9

				0.68

		

		
				Total lipid (fat)

				g

				0.3

				0.1

				0.1

		

		
				Carbohydrate

				g

				7.13

				6.43

				3.4

		

		
				Fiber, total dietary

				g

				3.2

				1.8

				1.6

		

		
				Sugars, total

				g

				0.81

				3.8

				1.86

		

		
				Calcium, Ca

				mg

				190

				30

				25

		

		
				Iron, Fe

				mg

				1.1

				0.3

				0.34

		

		
				Magnesium, Mg

				mg

				31

				11

				10

		

		
				Phosphorus, P

				mg

				42

				27

				20

		

		
				Potassium, K

				mg

				296

				191

				233

		

		
				Sodium, Na

				mg

				40

				67

				39

		

		
				Zinc, Zn

				mg

				0.19

				0.27

				0.28

		

		
				Vitamin C

				mg

				60

				21

				14.8

		

		
				Thiamin

				mg

				0.07

				0.04

				0.012

		

		
				Riboflavin

				mg

				0.1

				0.03

				0.039

		

		
				Niacin

				mg

				0.6

				0.4

				0.254

		

		
				Vitamin B-6

				mg

				0.263

				0.09

				0.071

		

		
				Folate, DFE

				Âµg

				194

				15

				25

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

		

		
				Vitamin A, IU

				IU

				11587

				0

				7

		

		
				Vitamin E 

				mg

				2.86

				0.03

				0

		

		
				Vitamin K 

				Âµg

				251

				0.1

				1.3

		

	

Other nutritious brassica vegetables are cauliflower, rutabagas, mustard spinach, mustard greens, and KnolKhol/kohlrabi. A detailed account of nutrition provided by these vegetables is given in the below table. 

 

 


		
				Nutrient

				Unit

				mustard spinach

				mustard greens

				cauliflower

				rutabaga

				KnolKhol

		

		
				Water

				g

				92.2

				90.7

				92.07

				89.43

				91

		

		
				Energy

				kcal

				22

				27

				25

				37

				27

		

		
				Protein

				g

				2.2

				2.86

				1.92

				1.08

				1.7

		

		
				Total lipid (fat)

				g

				0.3

				0.42

				0.28

				0.16

				0.1

		

		
				Carbohydrate

				g

				3.9

				4.67

				4.97

				8.62

				6.2

		

		
				Fiber

				g

				2.8

				3.2

				2

				2.3

				3.6

		

		
				Sugars, total

				g

				 

				1.32

				1.91

				4.46

				2.6

		

		
				Calcium, Ca

				mg

				210

				115

				22

				43

				24

		

		
				Iron, Fe

				mg

				1.5

				1.64

				0.42

				0.44

				0.4

		

		
				Magnesium

				mg

				11

				32

				15

				20

				19

		

		
				Phosphorus

				mg

				28

				58

				44

				53

				46

		

		
				Potassium, K

				mg

				449

				384

				299

				305

				350

		

		
				Sodium, Na

				mg

				21

				20

				30

				12

				20

		

		
				Zinc, Zn

				mg

				0.17

				0.25

				0.27

				0.24

				0.03

		

		
				Vitamin C

				mg

				130

				70

				48.2

				25

				62

		

		
				Thiamin

				mg

				0.068

				0.08

				0.05

				0.09

				0.05

		

		
				Riboflavin

				mg

				0.093

				0.11

				0.06

				0.04

				0.02

		

		
				Niacin

				mg

				0.678

				0.8

				0.507

				0.7

				0.4

		

		
				Vitamin B-6

				mg

				0.153

				0.18

				0.184

				0.1

				0.15

		

		
				Folate, DFE

				Âµg

				159

				12

				57

				21

				16

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

				0

				0

		

		
				Vitamin A

				IU

				9900

				3024

				0

				2

				36

		

		
				Vitamin E

				mg

				0

				2.01

				0.08

				0.3

				0.48

		

		
				Vitamin K

				Âµg

				0

				257.5

				15.5

				0.3

				0.1

		

	

 


 

Bulb Vegetables

Health Benefits of Bulb Vegetables: Major bulb vegetables are garlic, onion, leek, spring onions, shallots, and fennel bulbs. These Superfoods increase body immunity, and regulate blood cholesterol and blood pressure levels so that heart diseases and stroke are prevented. Detailed health benefits of onions, garlics and fennel bulbs are described elsewhere in this book. 
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Figure 2: Bulb Vegetables

A comparative analysis of nutrition in different bulb vegetables is given below in a tabular format. 

Nutrition in 100 grams of Edible Portion 


		
				Nutrient

				Unit

				spring onions/scallions

				shallots

				sweet onions

				young green onion tops

				onions

				leeks

				garlic

				fennel bulb

		

		
				Water

				g

				89.83

				79.8

				91.24

				92.32

				89.11

				83

				58.58

				90.21

		

		
				Energy

				kcal

				32

				72

				32

				27

				40

				61

				149

				31

		

		
				Protein

				g

				1.83

				2.5

				0.8

				0.97

				1.1

				1.5

				6.36

				1.24

		

		
				Total lipid

				g

				0.19

				0.1

				0.08

				0.47

				0.1

				0.3

				0.5

				0.2

		

		
				Carbohydrate

				g

				7.34

				16.8

				7.55

				5.74

				9.34

				14.15

				33.06

				7.3

		

		
				Fiber

				g

				2.6

				3.2

				0.9

				1.8

				1.7

				1.8

				2.1

				3.1

		

		
				Sugars

				g

				2.33

				7.87

				5.02

				4.95

				4.24

				3.9

				1

				3.93

		

		
				Calcium, Ca

				mg

				72

				37

				20

				52

				23

				59

				181

				49

		

		
				Iron, Fe

				mg

				1.48

				1.2

				0.26

				0.51

				0.21

				2.1

				1.7

				0.73

		

		
				Magnesium

				mg

				20

				21

				9

				16

				10

				28

				25

				17

		

		
				Phosphorus

				mg

				37

				60

				27

				25

				29

				35

				153

				50

		

		
				Potassium

				mg

				276

				334

				119

				159

				146

				180

				401

				414

		

		
				Sodium, Na

				mg

				16

				12

				8

				15

				4

				20

				17

				52

		

		
				Zinc, Zn

				mg

				0.39

				0.4

				0.13

				0.2

				0.17

				0.12

				1.16

				0.2

		

		
				Vitamin C

				mg

				18.8

				8

				4.8

				13.4

				7.4

				12

				31.2

				12

		

		
				Thiamin

				mg

				0.055

				0.06

				0.041

				0.03

				0.046

				0.06

				0.2

				0.01

		

		
				Riboflavin

				mg

				0.08

				0.02

				0.02

				0.026

				0.027

				0.03

				0.11

				0.032

		

		
				Niacin

				mg

				0.525

				0.2

				0.133

				0.33

				0.116

				0.4

				0.7

				0.64

		

		
				Vitamin B-6

				mg

				0.061

				0.345

				0.13

				0.088

				0.12

				0.233

				1.235

				0.047

		

		
				Folate

				Âµg

				64

				34

				0

				30

				19

				64

				3

				27

		

		
				Vitamin B-12

				Âµg

				0

				0

				0

				0

				0

				0

				0

				0

		

		
				Vitamin A,

				IU

				997

				4

				1

				4000

				2

				1667

				9

				963

		

		
				Vitamin E 

				mg

				0.55

				0.04

				0.02

				0.21

				0.02

				0.92

				0.08

				0.58

		

		
				Vitamin K

				Âµg

				207

				0.8

				0.3

				156.3

				0.4

				47

				1.7

				62.8

		

	

 


Mushrooms

Health Benefits of Mushrooms: Major edible mushrooms are white button mushrooms, crimini mushrooms, portabella mushrooms, shiitake mushrooms, oyster mushrooms, enoki mushrooms, maitake mushrooms, morel mushrooms, and chanterelle mushrooms. Shiitake mushrooms are known to stimulate body immune system. All mushrooms are considered as powerful cancer fighters. 
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Figure 3: Mushrooms

Mushrooms are a rich source of dietary fiber, and crude proteins. They are rich sources of several types of vitamins. Mushrooms are rich in Vitamin B, C and D. Mushrooms are considered to be rich in the anti-pellagra vitamin, niacin.  They are also rich in thiamine (B1), riboflavin (B2), niacin, biotin, and ascorbic acid. Some mushroom varieties are rich in vitamin K and vitamin E also. Mushrooms are rich in minerals particularly calcium, phosphorus, potassium and iron but they are low in sodium. A major percent of the total iron present in mushrooms is in easily available form. Major health benefits of mushrooms are given below: 


		Mushrooms are rich sources of easily digestible crude fiber and hence known as the ‘delight of the diabetics’ 

		Often grouped with vegetables, mushrooms are rich in nutrients that are commonly found in meat and eggs; hence considered as the ‘meat of the vegetable world’ 

		The only plant food that contain Vitamin D

		Low in calories, starch-free, fat-free or very less fat content, and cholesterol-free

		A good source of B vitamins, including riboflavin, niacin, and Pantothenic acid; Pantothenic acid improves the production of hormones while riboflavin maintains healthy RBCs (red blood cells); niacin promotes healthy skin 

		Among the richest sources of Selenium, an antioxidant that acts as anti-aging and anti-cancerogenic mineral; it also improves the immune system and fertility in men

		Rich in Ergothioneine, a naturally occurring antioxidant that helps protect the body’s cells

		Rich in Copper that helps make RBCs; it also keeps bones and nerves healthy

		Rich in Beta-glucans which has immunity-stimulating effects; it also helps resist certain types of allergies 



A comparative analysis of nutrition in different types of mushrooms (per 100 g of edible portion) is given below in tabular format. 


		
				Nutrient

				Unit

				white button mushrooms

				crimini mushrooms

				portabella mushrooms

				shiitake mushrooms

				oyster mushrooms

				enoki mushrooms

				maitake mushrooms 

				morel mushrooms

				chanterelle mushrooms

		

		
				Water

				g

				92.45

				92.12

				92.82

				89.74

				89.18

				88.34

				90.37

				89.61

				89.85

		

		
				Energy

				kcal

				22

				22

				22

				34

				33

				37

				31

				31

				38

		

		
				Protein

				g

				3.09

				2.5

				2.11

				2.24

				3.31

				2.66

				1.94

				3.12

				1.49

		

		
				Total lipid (fat)

				g

				0.34

				0.1

				0.35

				0.49

				0.41

				0.29

				0.19

				0.57

				0.53

		

		
				Carbohydrate

				g

				3.26

				4.3

				3.87

				6.79

				6.09

				7.81

				6.97

				5.1

				6.86

		

		
				Fiber

				g

				1

				0.6

				1.3

				2.5

				2.3

				2.7

				2.7

				2.8

				3.8

		

		
				Sugars, total

				g

				1.98

				1.72

				2.5

				2.38

				1.11

				0.22

				2.07

				0.6

				1.16

		

		
				Calcium, Ca

				mg

				3

				18

				3

				2

				3

				 

				1

				43

				15

		

		
				Iron, Fe

				mg

				0.5

				0.4

				0.31

				0.41

				1.33

				1.15

				0.3

				12.18

				3.47

		

		
				Magnesium, Mg

				mg

				9

				9

				 

				20

				18

				16

				10

				19

				13

		

		
				Phosphorus, P

				mg

				86

				120

				108

				112

				120

				105

				74

				194

				57

		

		
				Potassium, K

				mg

				318

				448

				364

				304

				420

				359

				204

				411

				506

		

		
				Sodium, Na

				mg

				5

				6

				9

				9

				18

				3

				1

				21

				9

		

		
				Zinc, Zn

				mg

				0.52

				1.1

				0.53

				1.03

				0.77

				0.65

				0.75

				2.03

				0.71

		

		
				Vitamin C

				mg

				2.1

				0

				0

				n/a

				0

				0

				0

				n/a

				n/a

		

		
				Thiamin

				mg

				0.081

				0.095

				0.059

				0.015

				0.125

				0.225

				0.146

				0.069

				0.015

		

		
				Riboflavin

				mg

				0.402

				0.49

				0.13

				0.217

				0.349

				0.2

				0.242

				0.205

				0.215

		

		
				Niacin

				mg

				3.607

				3.8

				4.494

				3.887

				4.956

				7.032

				6.585

				2.252

				4.085

		

		
				Vitamin B-6
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