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	DEDICATION

	This book is dedicated to all home gardeners, farmers, commercial growers and hobbyists who have a genuine interest in growing seaweeds…

	 


SUPERFOOD SEAWEEDS

	Seaweeds are a group of edible algae. They are cholesterol-free, caffeine-free, low-fat, low-sugar foods that are rich in vitamins, minerals, protein and dietary fibres and therefore, considered as superfoods. Superfoods are multifunctional foods that contribute towards consumer’s health and wellness. They are rich in antioxidants and are consumed to prevent modern-day life style diseases such as heart attack, diabetes, cancer and osteoporosis. Seaweeds are rich in antioxidants that help us to stay fit and young. Antioxidants are present in seaweeds 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. Three groups of antioxidant enzymes present in human body are Superoxide Dismutase (SOD), Catalase (CAT) and Glutathione and Glutathione Peroxidise. All the three are working together to protect body cells from free radical damage. 

	Polyphenolic compounds or polyphenols are a large group of antioxidants comprising of flavonoids, carotenoids, and anthocyanins. Flavonoids are chemical compounds that plants produce to protect themselves from cell damage. Flavonoids are 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.

	Health through 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), diabetes, cataract, heart diseases and other cell degenerative diseases.  

	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. Examples of cell damage caused 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. When antioxidants are present in human body, they work towards protecting the body from cell damage by preventing the formation of free radicals. 

	 


FOOD SIGNIFICANCE OF SEAWEEDS

	Chlorophylls, the basic photosynthetic units, are present in most of the algae and they are able to synthesize their own food. They are excellent sources of protein, dietary fiber, vitamins and minerals. A detailed account of nutrition present in seaweeds is given below: 

	Water Content in Seaweeds: Skin needs to be well hydrated all the times to keep its healthy appearance. Our bodies are composed of up to 70% of water. Blood, brain, muscles, lungs etc all contain a lot of water. Body needs water to regulate the body temperature and for transporting nutrients, removing bodily toxins and waste, and for protecting body organs. A dehydrated body accelerates the ageing process. When body is dehydrated it results in energy loss, headaches and fatigue. We need to consume lots of water every day. Water also acts as appetite suppressant and hence helps in losing body weight. Freshly harvested seaweeds are rich in moisture. On an average, they contain up to 80 to 90 % water, soon after harvest. The table below shows moisture presence in 100 grams of edible portion of fresh seaweeds. 

	Water in Seaweeds (per 100 g edible portion)

	
		
				Nutrient

				Water

		

		
				Unit

				g

		

		
				Agar seaweed

				91.32

		

		
				Irishmoss seaweed

				81.34

		

		
				Kelp seaweed

				81.58

		

		
				Laver seaweed

				85.03

		

		
				Spirulina seaweed

				90.67

		

		
				Wakame seaweed

				79.99

		

	

	Energy Value of Seaweeds 

	Fresh seaweeds are low-calorie foods making it ideal for weight management and anti-obesity treatments. A right diet should be high in nutritional value and low in calories. The food must provide sufficient calories of energy for bodily functions but not more. All foods, whether carbohydrates, fats or proteins, contain calories, i.e. provide energy. Calorie is a unit of measure of energy.  A successful diet program contains right measures of energy. It is all about balance: balance between the calories consumed and the calories required by a body to perform its functions. Surplus calorie consumption results in overweight and insufficient consumption of calorie results in underweight. Both the extremes need to be avoided while planning a balanced diet. The table below shows energy value provided by 100 grams of edible portion of fresh seaweeds. 

	Energy in Seaweeds (per 100 g edible portion)

	
		
				Nutrient

				Energy

		

		
				Unit

				kcal

		

		
				Agar seaweed

				26

		

		
				Irishmoss seaweed

				49

		

		
				Kelp seaweed

				43

		

		
				Laver seaweed

				35

		

		
				Spirulina seaweed

				26

		

		
				Wakame seaweed

				45

		

	

	Protein, Fat, Carbohydrate, Fiber and Sugar in Seaweeds

	Protein is essential for body’s tissue building and muscle generation. Protein metabolism releases amino acids, basic building blocks of a cell. Seaweeds are excellent sources of good quality protein which is easily digestible and available to the human body.

	Carbohydrates are a vital component of a balanced diet and are a major source of energy. While sufficient carbohydrates must be present in a right diet, its surplus must be avoided. Carbohydrate overload increases bodily stress and as a result occurrence of life style diseases such as type 2 diabetes and heart ailments may be enhanced. Seaweeds are low in carbohydrates thus making it ideal for a low-carb diet. 

	Dietary fiber is good for human body. Seaweeds are moderate source of dietary fiber. High fiber foods is good for weight loss as they take long time to get digested and also make you feel full for a long period of time. High fiber food aids in digestion, cures constipation, lowers blood cholesterol, cleanses the gastrointestinal tract and may reduce the risk of developing diabetes and colorectal cancer. Two types of dietary fibers are found in vegetables: soluble and insoluble. Soluble fibers are dissolved in water while insoluble fibers are not dissolved. A soluble fiber helps in lowering blood cholesterol level as well as glucose level. Insoluble fibers help in movement of body toxins and waste through the digestive system. Insoluble fibers also relieve the body from constipation. Seaweeds are mostly soluble fiber. 

	Fats are a group of chemical compounds present in the human body. There are saturated fats and unsaturated fats. Saturated fat is ‘bad’ fat while unsaturated fat is ‘good’ fat. Saturated fats are mostly animal-origin while unsaturated fats are mostly plant-origin. Consuming unsaturated fats lower blood cholesterol while saturated fats increase blood cholesterol and heart ailments. Seaweeds are normally very low in total lipid (fat) content. 

	A right diet avoids foods high in unhealthy sugars. A human body is unable to break down large amounts of sugars and as a result additional sugars get deposited in the body tissues and body ages rapidly.  It is always advisable to eat less sugar. Seaweeds are low in sugar content. 

	Protein, Fat, Carbohydrate, Fiber and Sugar in Seaweeds (per 100 g edible portion)

	
		
				Nutrient

				Protein

				Fat

				Carb

				Fiber

				Sugars

		

		
				Unit in Grams (g)

		

		
				Agar Seaweed

				0.54

				0.03

				6.75

				0.5

				0.28

		

		
				Irishmoss 

				1.51

				0.16

				12.29

				1.3

				0.61

		

		
				Kelp 

				1.68

				0.56

				9.57

				1.3

				0.6

		

		
				Laver 

				5.81

				0.28

				5.11

				0.3

				0.49

		

		
				Spirulina 

				5.92

				0.39

				2.42

				0.4

				0.3

		

		
				Wakame 

				3.03

				0.64

				9.14

				0.5

				0.65

		

	

	Minerals in Seaweeds 

	Minerals are essential elements that are required by a human body in minute quantities to perform its metabolic functions as well as for healthy growth and development. Minerals such as potassium, calcium, sodium, iron, magnesium, phosphorus, chlorine etc help in body fluid movement and tissue building. When a human body does not have sufficient amount of minerals, its deficiency is manifested in human body as diseases. 

	Calcium (Ca): Major functions of Ca are blood clotting, nerve impulse and muscle contraction, and protection of bones from thinning. Calcium promotes bone health and teeth health. Calcium deficiency results in weakening of bones, rickets in children, tooth decay and pains in legs and back of the body. Seaweeds are excellent source of calcium.  

	Magnesium (Mg): Magnesium promotes appetite and regulates blood pressure. It also promotes kidney health. Magnesium deficiency may result in poor appetite, weakness, osteoporosis, kidney stones, depression and anxiety, and high blood pressure. Seaweeds are excellent source of magnesium.  

	Phosphorous (P): Phosphorus is an essential component for the formation of high energy compounds and various nucleic acids. Phosphorous is a major component of bone and teeth and it also increases body’s immunity. Phosphorous deficiency may result in anaemic appearances, weaknesses in muscles, poor immune symptoms etc. Seaweeds are excellent source of phosphorous. However, some seaweeds such as agar seaweeds and spirulina are not rich in phosphorus. 

	Iron (Fe): Iron is essential for RBC (red blood cell) formation and transfer oxygen between the tissues and within the blood. Red colour of blood is due to the presence of iron in it. Iron is essential for increasing body immunity and also for the synthesis of neurotransmitters. Iron deficiency results in anaemic appearances, increase in heart rate and breathing, poor immune system, yellowing of the body and severe headaches. Seaweeds are good sources of iron. 

	Zinc (Zn): Zinc strengthens body immune system, helps in clotting of blood and for the synthesis and digestion of proteins. It also helps in regulation of blood sugar and cholesterol. Zinc deficiency results in diarrhoea, loss of appetite, rashes on skin, weakness in sensing, night blindness, weak immune system etc. Zinc is present in seaweeds in adequate amounts.  

	Sodium (Na): Our major intake of sodium is through the consumption of salt. A healthy diet avoids too much consumption of salt. Salt is sodium chloride. Sodium presence in salt is calculated by using the formula salt=sodium x 2.5. Too much consumption of sodium increases blood pressure. It is high potassium to sodium ration which is critical in maintaining healthy blood pressure levels. Since seaweeds are grown in sea, they are generally high in sodium content. 

	Potassium (K): Potassium is an essential mineral that plays an important role in lowering blood pressure. Seaweeds contain adequate amounts of potassium. 

	Iodine (I): Iodine is essential for the synthesis of thyroid hormone and protects against goiter. Iodine also acts as an anti-oxidant. Iodine deficiency results in reduced production of thyroid hormone resulting in goiter, fatigue, reduced growth and increase in weight. Sea weeds are excellent sources of iodine. 

	Copper (Cu): Copper helps in absorbing iron from the gastrointestinal tract. Copper is essential for RBC (red blood cell) and WBC (white blood cell) formation. It is also a powerful antioxidant mineral. It is a major component of enzymes. Copper deficiency results in decrease in RBCs and WBCs, improper skin pigmentation and growth impairment in children. Some seaweeds are believed to contain adequate amounts of copper. 

	Manganese (Mn): Manganese is essential for the formation of amino acids, enzyme activation, formation of bones and functioning of muscles and nervous system. Some seaweeds are believed to contain adequate amounts of manganese. 

	A detailed account of minerals present in seaweeds is given below: 

	 

	 

	Minerals in Seaweeds (per 100 g edible portion)

	
		
				Nutrient

				Ca

				Fe

				Mg

				P

				K

				Na

				Zn

		

		
				Unit in Milligrams (mg)

		

		
				Agar seaweed

				54

				1.86

				67

				5

				226

				9

				0.58

		

		
				Irishmoss 

				72

				8.9

				144

				157

				63

				67

				1.95

		

		
				Kelp 

				168

				2.85

				121

				42

				89

				233

				1.23

		

		
				Laver

				70

				1.8

				2

				58

				356

				48

				1.05

		

		
				Spirulina 

				12

				2.79

				19

				11

				127

				98

				0.2

		

		
				Wakame

				150

				2.18

				107

				80

				50

				872

				0.38

		

	

	Vitamins in Seaweeds 

	We need vitamins in small quantities for healthy living and staying fit. Vitamins are required to regulate body metabolism and tissue building. Requirement of vitamins increases with the increase in age. Insufficient amount of vitamins in the body results in vitamin deficiency diseases. There are fat-soluble and water-soluble vitamins. 

	Fat-Soluble Vitamins

	Vitamin A, D, E, and K (ADEK) are fat-soluble vitamins. That means, surplus consumption of these vitamins gets deposited in body fat and therefore daily consumption of these vitamins are not required. 

	Vitamin A: Vitamin A is also known as Retinol. It is essential for eye health
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