
Balanced nutrition: 
 

Nutrient Balance 

Carefully planned nutrition must provide an energy balance and a nutrient 

balance. 

The nutrients are: 

 Proteins - essential to growth and repair of muscle and other body 
tissues 

 Fats - one source of energy and important in relation to fat soluble 
vitamins 

 Carbohydrates - our main source of energy 
 Minerals - those inorganic elements occurring in the body and 

which are critical to its normal functions 
 Vitamins - water and fat soluble vitamins play important roles in 

many chemical processes in the body 
 Water - essential to normal body function - as a vehicle for carrying 

other nutrients and because 60% of the human body is water 
 Roughage - the fibrous indigestible portion of our diet essential to 

health of the digestive system 

What are the daily energy requirements? 

Personal energy requirement = basic energy requirements + extra energy 

requirements 

Basic energy requirements (BER) includes your basal metabolic 

rate (BMR) and general daily activities 

 For every Kg of body weight 1.3 Calories is required every hour. (An 
athlete weighing 50Kg would require 1.3 × 24hrs × 50Kg = 1560 

Calories/day) 

An athlete weighing 50Kg who trains for two hours would require an 

intake of approximately 2410 Calories (BER + EER = 1560 + 850) 

The human body contains chemical compounds, such 

as water, carbohydrates (sugar, starch, and fiber), amino 

acids (in proteins), fatty acids (in lipids), and nucleic acids (DNA andRNA). 

These compounds in turn consist of elements such 

as carbon, hydrogen, oxygen, nitrogen, phosphorus, calcium, iron, zinc, m

agnesium, manganese, and so on. All of these chemical compounds and 

elements occur in various forms and combinations 
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(e.g. hormones, vitamins, phospholipids, hydroxyapatite), both in 

the human body and in the plant and animal organisms that humans eat. 

The human body consists of elements and compounds ingested, digested, 

absorbed, and circulated through the bloodstream to feed the cells of the 

body. Except in the unborn fetus, thedigestive system is the first system 

involved[vague]. In a typical adult, about seven liters of digestive juices enter 

the lumen of the digestive tract.[citation needed][clarification needed] These digestive 

juices break chemical bonds in ingested molecules, and modify 

their conformations and energy states. Though some molecules are 

absorbed into the bloodstream unchanged, digestive processes release 

them from the matrix of foods. Unabsorbed matter, along with some waste 

products of metabolism, is eliminated from the body in the feces. 

In general, eating a wide variety of fresh, whole (unprocessed), foods has 

proven favorable for one's health compared to monotonous diets based on 

processed foods.[14] In particular, the consumption of whole-plant foods 

slows digestion and allows better absorption, and a more favorable 

balance of essential nutrients per Calorie, resulting in better management 

of cell growth, maintenance, and mitosis (cell division), as well as better 

regulation of appetite and blood sugar[citation needed]. Regularly scheduled 

meals (every few hours) have also proven more wholesome than 

infrequent or haphazard ones,[15] although a recent study has also linked 

more frequent meals with a higher risk of colon cancer in men.[16] 

Nutrients 

Main article: Nutrient 

There are six major classes of 

nutrients: carbohydrates, fats, minerals, protein, vitamins, and water. 

These nutrient classes can be categorized as 

either macronutrients (needed in relatively large amounts) 

or micronutrients (needed in smaller quantities). The macronutrients 

include carbohydrates (including fiber), fats, protein, and water. The 

micronutrients are minerals and vitamins. 

The macronutrients (excluding fiber and water) provide structural 

material (amino acids from which proteins are built, and lipids from which 

cell membranes and some signaling molecules are built) and energy. 

Some of the structural material can be used to generate energy internally, 

and in either case it is measured in Joules or kilocalories (often called 

"Calories" and written with a capital C to distinguish them from little 'c' 

calories). Carbohydrates and proteins provide 17 kJ approximately 

(4 kcal) of energy per gram, while fats provide 37 kJ (9 kcal) per 

gram.,[17] though the net energy from either depends on such factors as 

absorption and digestive effort, which vary substantially from instance to 

instance. Vitamins, minerals, fiber, and water do not provide energy, but 

http://en.wikipedia.org/wiki/Hormones
http://en.wikipedia.org/wiki/Vitamins
http://en.wikipedia.org/wiki/Phospholipids
http://en.wikipedia.org/wiki/Hydroxyapatite
http://en.wikipedia.org/wiki/Human_body
http://en.wikipedia.org/wiki/Blood
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Digestive_system
http://en.wikipedia.org/wiki/Wikipedia:Vagueness
http://en.wikipedia.org/wiki/Lumen_(anatomy)
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Wikipedia:Please_clarify
http://en.wikipedia.org/wiki/Chemical_bonds
http://en.wikipedia.org/wiki/Protein_conformation
http://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Feces
http://en.wikipedia.org/wiki/Nutrition#cite_note-13
http://en.wikipedia.org/wiki/Calorie
http://en.wikipedia.org/wiki/Mitosis
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Nutrition#cite_note-14
http://en.wikipedia.org/wiki/Nutrition#cite_note-15
http://en.wikipedia.org/wiki/Nutrient
http://en.wikipedia.org/wiki/Carbohydrates
http://en.wikipedia.org/wiki/Fat
http://en.wikipedia.org/wiki/Dietary_minerals
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Vitamin
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Macronutrients
http://en.wikipedia.org/wiki/Micronutrients
http://en.wikipedia.org/wiki/Dietary_fiber
http://en.wikipedia.org/wiki/Bioenergetics
http://en.wikipedia.org/wiki/Joule
http://en.wikipedia.org/wiki/Calorie
http://en.wikipedia.org/wiki/Nutrition#cite_note-Stryer-16


are required for other reasons. A third class of dietary material, fiber (i.e., 

non-digestible material such as cellulose), is also required,[citation needed] for 

both mechanical and biochemical reasons, although the exact reasons 

remain unclear. 

Molecules of carbohydrates and fats consist of carbon, hydrogen, and 

oxygen atoms. Carbohydrates range from 

simple monosaccharides (glucose, fructose, galactose) to 

complexpolysaccharides (starch). Fats are triglycerides, made of 

assorted fatty acid monomers bound to glycerol backbone. Some fatty 

acids, but not all, are essential in the diet: they cannot be synthesized in 

the body. Protein molecules contain nitrogen atoms in addition to carbon, 

oxygen, and hydrogen. The fundamental components of protein are 

nitrogen-containing amino acids, some of which are essential in the sense 

that humans cannot make them internally. Some of the amino acids are 

convertible (with the expenditure of energy) to glucose and can be used 

for energy production just as ordinary glucose in a process known as 

gluconeogenesis. By breaking down existing protein, some glucose can 

be produced internally; the remaining amino acids are discarded, 

primarily as urea in urine. This occurs normally only during prolonged 

starvation. 

Other micronutrients include antioxidants and phytochemicals, which are 

said to influence (or protect) some body systems. Their necessity is not as 

well established as in the case of, for instance, vitamins. 

Most foods contain a mix of some or all of the nutrient classes, together 

with other substances, such as toxins of various sorts. Some nutrients can 

be stored internally (e.g., the fat soluble vitamins), while others are 

required more or less continuously. Poor health can be caused by a lack 

of required nutrients or, in extreme cases, too much of a required nutrient. 

For example, both salt and water (both absolutely required) will cause 

illness or even death in excessive amounts. 

Carbohydrates 

Main article: Carbohydrate 

Carbohydrates may be classified as monosaccharides, disaccharides, or 

polysaccharides depending on the number of monomer (sugar) units they 

contain. They constitute a large part of foods such as rice, noodles, bread, 

and other grain-based products. Monosaccharides, disaccharides, and 

polysaccharides contain one, two, and three or more sugar units, 

respectively. Polysaccharides are often referred to 

as complex carbohydrates because they are typically long, multiple 

branched chains of sugar units. 

Traditionally, simple carbohydrates were believed to be absorbed quickly, 

and therefore raise blood-glucose levels more rapidly than complex 
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carbohydrates. This, however, is not accurate.[18][19][20][21] Some simple 

carbohydrates (e.g. fructose) follow different metabolic pathways 

(e.g. fructolysis) which result in only a partial catabolism to glucose, while 

many complex carbohydrates may be digested at essentially the same 

rate as simple.[22] 

 

The main fuel used by the body during exercise is carbohydrates, which 

are stored in muscle as glycogen—a form of sugar. During exercise, 

muscle glycogen reserves can be used up, especially when activities last 

longer than 90 min.[citation needed] Because the amount of glycogen stored in 

the body is limited, it is important for athletes to replace glycogen by 

consuming a diet high in carbohydrates. Meeting energy needs can help 

improve performance during the sport, as well as improve overall strength 

and endurance. 

There are different kinds of carbohydrates—simple or refined, and 

unrefined. A typical American consumes about 50% of their 

carbohydrates as simple sugars, which are added to foods as opposed to 

sugars that come naturally in fruits and vegetables. These simple sugars 

come in large amounts in sodas and fast food. Over the course of a year, 

the average American consumes 54 gallons of soft drinks, which contain 

the highest amount of added sugars.[55] Even though carbohydrates are 

necessary for humans to function, they are not all equally healthful. When 

machinery has been used to remove bits of high fiber, the carbohydrates 

are refined. These are the carbohydrates found in white bread and fast 

food.[56] 

 

Fiber 

Main article: Dietary fiber 

Dietary fiber is a carbohydrate (or a polysaccharide) that is incompletely 

absorbed in humans and in some animals. Like all carbohydrates, when it 

is metabolized it can produce four Calories (kilocalories) of energy per 

gram. However, in most circumstances it accounts for less than that 

because of its limited absorption and digestibility. Dietary fiber consists 

mainly of cellulose, a large carbohydrate polymer that is indigestible 

because humans do not have the required enzymes to disassemble it. 

There are two subcategories: soluble and insoluble fiber. Whole grains, 

fruits (especially plums, prunes, and figs), and vegetables are good 

sources of dietary fiber. There are many health benefits of a high-fiber 

diet. Dietary fiber helps reduce the chance of gastrointestinal problems 

such as constipation and diarrhea by increasing the weight and size of 

stool and softening it. Insoluble fiber, found in whole wheat flour, nuts and 

vegetables, especially stimulates peristalsis – the rhythmic muscular 
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contractions of the intestines which move digesta along the digestive 

tract. Soluble fiber, found in oats, peas, beans, and many fruits, dissolves 

in water in the intestinal tract to produce a gel which slows the movement 

of food through the intestines. This may help lower blood glucose levels 

because it can slow the absorption of sugar. Additionally, fiber, perhaps 

especially that from whole grains, is thought to possibly help lessen 

insulin spikes, and therefore reduce the risk of type 2 diabetes. The link 

between increased fiber consumption and a decreased risk of colorectal 

cancer is still uncertain. [23] 

Fat 

Main article: Fat 

A molecule of dietary fat typically consists of several fatty 

acids (containing long chains of carbon and hydrogen atoms), bonded to 

a glycerol. They are typically found as triglycerides(three fatty acids 

attached to one glycerol backbone). Fats may be classified 

as saturated or unsaturated depending on the detailed structure of the 

fatty acids involved. Saturated fats have all of the carbon atoms in their 

fatty acid chains bonded to hydrogen atoms, whereas unsaturated fats 

have some of these carbon atoms double-bonded, so their molecules have 

relatively fewer hydrogen atoms than a saturated fatty acid of the same 

length. Unsaturated fats may be further classified as monounsaturated 

(one double-bond) or polyunsaturated (many double-bonds). Furthermore, 

depending on the location of the double-bond in the fatty acid chain, 

unsaturated fatty acids are classified as omega-3 or omega-6 fatty 

acids. Trans fats are a type of unsaturated fat with trans-isomer bonds; 

these are rare in nature and in foods from natural sources; they are 

typically created in an industrial process called (partial)hydrogenation. 

There are nine kilocalories in each gram of fat. Fatty acids such 

as conjugated linoleic acid, catalpic acid, eleostearic acid and punicic 

acid, in addition to providing energy, represent potent immune 

modulatory molecules. 

Saturated fats (typically from animal sources) have been a staple in many 

world cultures for millennia. Unsaturated fats (e. g., vegetable oil) are 

considered healthier, while trans fats are to be avoided. Saturated and 

some trans fats are typically solid at room temperature (such 

as butter or lard), while unsaturated fats are typically liquids (such 

as olive oil or flaxseed oil). Trans fats are very rare in nature, and have 

been shown to be highly detrimental to human health, but have properties 

useful in the food processing industry, such as rancidity resistance.[citation 

needed] 

Essential fatty acids 

Main article: Essential fatty acids 
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Most fatty acids are non-essential, meaning the body can produce them as 

needed, generally from other fatty acids and always by expending energy 

to do so. However, in humans, at least two fatty acids are essential and 

must be included in the diet. An appropriate balance of essential fatty 

acids—omega-3 and omega-6 fatty acids—seems also important for 

health, although definitive experimental demonstration has been elusive. 

Both of these "omega" long-chain polyunsaturated fatty 

acids are substrates for a class of eicosanoids known asprostaglandins, 

which have roles throughout the human body. They are hormones, in 

some respects. The omega-3 eicosapentaenoic acid (EPA), which can be 

made in the human body from the omega-3 essential fatty acid alpha-

linolenic acid (ALA), or taken in through marine food sources, serves as a 

building block for series 3 prostaglandins (e.g. 

weakly inflammatoryPGE3). The omega-6 dihomo-gamma-linolenic acid 

(DGLA) serves as a building block for series 1 prostaglandins (e.g. anti-

inflammatory PGE1), whereas arachidonic acid (AA) serves as a building 

block for series 2 prostaglandins (e.g. pro-inflammatory PGE 2). Both 

DGLA and AA can be made from the omega-6 linoleic acid (LA) in the 

human body, or can be taken in directly through food. An appropriately 

balanced intake of omega-3 and omega-6 partly determines the relative 

production of different prostaglandins, which is one reason why a balance 

between omega-3 and omega-6 is believed important for cardiovascular 

health. In industrialized societies, people typically consume large 

amounts of processed vegetable oils, which have reduced amounts of the 

essential fatty acids along with too much of omega-6 fatty acids relative to 

omega-3 fatty acids. 

The conversion rate of omega-6 DGLA to AA largely determines the 

production of the prostaglandins PGE1 and PGE2. Omega-3 EPA prevents 

AA from being released from membranes, thereby skewing prostaglandin 

balance away from pro-inflammatory PGE2 (made from AA) toward anti-

inflammatory PGE1 (made from DGLA). Moreover, the conversion 

(desaturation) of DGLA to AA is controlled by the enzyme delta-5-

desaturase, which in turn is controlled by hormones such as insulin (up-

regulation) and glucagon (down-regulation). The amount and type of 

carbohydrates consumed, along with some types of amino acid, can 

influence processes involving insulin, glucagon, and other hormones; 

therefore the ratio of omega-3 versus omega-6 has wide effects on 

general health, and specific effects on immune function and inflammation, 

and mitosis (i.e. cell division). 

Protein 
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Most meats such as chicken contain all the essential amino acids needed 

for humans 

Main article: Protein in nutrition 

Proteins are the basis of many animal body structures (e.g. muscles, skin, 

and hair). They also form the enzymes that control chemical reactions 

throughout the body. Each molecule is composed of amino acids, which 

are characterized by inclusion of nitrogen and sometimes sulphur (these 

components are responsible for the distinctive smell of burning protein, 

such as the keratin in hair). The body requires amino acids to produce 

new proteins (protein retention) and to replace damaged proteins 

(maintenance). As there is no protein or amino acid storage provision, 

amino acids must be present in the diet. Excess amino acids are 

discarded, typically in the urine. For all animals, some amino acids 

are essential (an animal cannot produce them internally) and some 

are non-essential (the animal can produce them from other nitrogen-

containing compounds). About twenty amino acids are found in the human 

body, and about ten of these are essential and, therefore, must be 

included in the diet. A diet that contains adequate amounts of amino acids 

(especially those that are essential) is particularly important in some 

situations: during early development and maturation, pregnancy, 

lactation, or injury (a burn, for instance). A complete protein source 

contains all the essential amino acids; an incomplete protein source lacks 

one or more of the essential amino acids. 

It is possible to combine two incomplete protein sources (e.g. rice and 

beans) to make a complete protein source, and characteristic 

combinations are the basis of distinct cultural cooking traditions. Sources 

of dietary protein include meats, tofu and other soy-

products, eggs, legumes, and dairy products such as milk and cheese. 

Excess amino acids from protein can be converted into glucose and used 

for fuel through a process called gluconeogenesis. The amino acids 

remaining after such conversion are discarded. 

Minerals 

Main articles: Dietary mineral and Composition of the human body 

Dietary minerals are the chemical elements required by living organisms, 

other than the four elements carbon, hydrogen, nitrogen, and oxygen that 
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are present in nearly all organic molecules. The term "mineral" is archaic, 

since the intent is to describe simply the less common elements in the 

diet. Some are heavier than the four just mentioned, including 

severalmetals, which often occur as ions in the body. Some dietitians 

recommend that these be supplied from foods in which they occur 

naturally, or at least as complex compounds, or sometimes even from 

natural inorganic sources (such as calcium carbonate from 

ground oyster shells). Some minerals are absorbed much more readily in 

the ionic forms found in such sources. On the other hand, minerals are 

often artificially added to the diet as supplements; the most famous is 

likely iodine in iodized salt which prevents goiter. 

Macrominerals 

Many elements are essential in relative quantity; they are usually called 

"bulk minerals". Some are structural, but many play a role 

as electrolytes.[24] Elements with recommended dietary allowance (RDA) 

greater than 200 mg/day are, in alphabetical order (with informal or folk-

medicine perspectives in parentheses): 

 Calcium, a common electrolyte, but also needed structurally (for 

muscle and digestive system health, bone strength, some forms 

neutralize acidity, may help clear toxins, provides signaling ions for 

nerve and membrane functions) 

 Chlorine as chloride ions; very common electrolyte; see sodium, 

below 

 Magnesium, required for processing ATP and related reactions 

(builds bone, causes strong peristalsis, increases flexibility, increases 

alkalinity) 

 Phosphorus, required component of bones; essential for energy 

processing[25] 

 Potassium, a very common electrolyte (heart and nerve health) 

 Sodium, a very common electrolyte; not generally found in dietary 

supplements, despite being needed in large quantities, because the 

ion is very common in food: typically as sodium chloride, or common 

salt. Excessive sodium consumption can 

deplete calcium and magnesium,[verification needed] leading to high blood 

pressure and osteoporosis. 

 Sulfur, for three essential amino acids and therefore many proteins 

(skin, hair, nails, liver, and pancreas). Sulfur is not consumed alone, 

but in the form of sulfur-containing amino acids 

Trace minerals 

Many elements are required in trace amounts, usually because they play 

a catalytic role in enzymes.[26] Some trace mineral elements (RDA < 

200 mg/day) are, in alphabetical order: 
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 Cobalt required for biosynthesis of vitamin B12 family 

of coenzymes. Animals cannot biosynthesize B12, and must obtain this 

cobalt-containing vitamin in the diet 

 Copper required component of many redox enzymes, 

including cytochrome c oxidase 

Main article: Copper in health 

 Chromium required for sugar metabolism 

 Iodine required not only for the biosynthesis of thyroxine, but 

probably, for other important organs as breast, stomach, salivary 

glands, thymus etc. (see Extrathyroidal iodine); for this reason iodine is 

needed in larger quantities than others in this list, and sometimes 

classified with the macrominerals 

 Iron required for many enzymes, and for hemoglobin and some 

other proteins 

 Manganese (processing of oxygen) 

 Molybdenum required for xanthine oxidase and related oxidases 

 Nickel present in urease 

 Selenium required for peroxidase (antioxidant proteins) 

 Vanadium (Speculative: there is no established RDA for vanadium. 

No specific biochemical function has been identified for it in humans, 

although vanadium is required for some lower organisms.) 

 Zinc required for several enzymes such as carboxypeptidase, liver 

alcohol dehydrogenase, and carbonic anhydrase 

Vitamins 

Main article: Vitamin 

As with the minerals discussed above, some vitamins are recognized as 

essential nutrients, necessary in the diet for good health. (Vitamin D is the 

exception: it can be synthesized in the skin, in the presence of UVB 

radiation.) Certain vitamin-like compounds that are recommended in the 

diet, such as carnitine, are thought useful for survival and health, but 

these are not "essential" dietary nutrients because the human body has 

some capacity to produce them from other compounds. Moreover, 

thousands of different phytochemicals have recently been discovered in 

food (particularly in fresh vegetables), which may have desirable 

properties including antioxidant activity (see below); however, 

experimental demonstration has been suggestive but inconclusive. Other 

essential nutrients that are not classified as vitamins include essential 

amino acids (see above), choline, essential fatty acids (see above), and 

the minerals discussed in the preceding section. 

Vitamin deficiencies may result in disease conditions, 

including goitre, scurvy, osteoporosis, impaired immune system, 
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disorders of cell metabolism, certain forms of cancer, symptoms of 

premature aging, and poor psychological health (including eating 

disorders), among many others.[27] Excess levels of some vitamins are also 

dangerous to health (notably vitamin A), and for at least one vitamin, B6, 

toxicity begins at levels not far above the required amount. Deficient or 

excess levels of minerals can also have serious health consequences. 

Water 

Main article: Drinking water 

 

 

A manual water pump in China 

Water is excreted from the body in multiple forms; 

including urine and feces, sweating, and by water vapour in the exhaled 

breath. Therefore it is necessary to adequately rehydrate to replace lost 

fluids. 

Early recommendations for the quantity of water required for 

maintenance of good health suggested that 6–8 glasses of water daily is 

the minimum to maintain proper hydration.[28] However the notion that a 

person should consume eight glasses of water per day cannot be traced 

to a credible scientific source.[29] The original water intake 

recommendation in 1945 by the Food and Nutrition Board of the National 

Research Council read: "An ordinary standard for diverse persons is 1 

milliliter for each calorie of food. Most of this quantity is contained in 

prepared foods."[30] More recent comparisons of well-known 

recommendations on fluid intake have revealed large discrepancies in the 

volumes of water we need to consume for good health.[31] Therefore, to 

help standardize guidelines, recommendations for water consumption are 

included in two recent European Food Safety Authority (EFSA) documents 

(2010): (i) Food-based dietary guidelines and (ii) Dietary reference values 

for water or adequate daily intakes (ADI).[32] These specifications were 

provided by calculating adequate intakes from measured intakes in 

populations of individuals with ―desirable osmolarity values of urine and 

desirable water volumes per energy unit consumed.‖[32] For healthful 

hydration, the current EFSA guidelines recommend total water intakes of 

2.0 L/day for adult females and 2.5 L/day for adult males. These reference 
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values include water from drinking water, other beverages, and from food. 

About 80% of our daily water requirement comes from the beverages we 

drink, with the remaining 20% coming from food.[33] Water content varies 

depending on the type of food consumed, with fruit and vegetables 

containing more than cereals, for example.[34] These values are estimated 

using country-specific food balance sheets published by the Food and 

Agriculture Organisation of the United Nations.[34] Other guidelines for 

nutrition also have implications for the beverages we consume for healthy 

hydration- for example, the World Health Organization (WHO) recommend 

that added sugars should represent no more than 10% of total energy 

intake.[35] 

The EFSA panel also determined intakes for different populations. 

Recommended intake volumes in the elderly are the same as for adults as 

despite lower energy consumption, the water requirement of this group is 

increased due to a reduction in renal concentrating 

capacity.[32] Pregnant and breastfeeding women require additional fluids 

to stay hydrated. The EFSA panel proposes that pregnant women should 

consume the same volume of water as non-pregnant women, plus an 

increase in proportion to the higher energy requirement, equal to 300 

mL/day.[32] To compensate for additional fluid output, breastfeeding 

women require an additional 700 mL/day above the recommended intake 

values for non-lactating women.[32] 

For those who have healthy kidneys, it is somewhat difficult to drink too 

much water,[32] but (especially in warm humid weather and while 

exercising) it is dangerous to drink too little. While overhydration is much 

less common than dehydration, it is also possible to drink far more water 

than necessary which can result in water intoxication, a serious and 

potentially fatal condition.[36] In particular, large amounts of de-ionized 

water are dangerous.[32] 

Other nutrients 

Other micronutrients include antioxidants and phytochemicals. These 

substances are generally more recent discoveries that have not yet been 

recognized as vitamins or as required. Phytochemicals may act as 

antioxidants, but not all phytochemicals are antioxidants.[citation needed] 

Antioxidants 

Main article: Antioxidant 

As cellular metabolism/energy production requires oxygen, potentially 

damaging (e.g. mutation causing) compounds known as free radicals can 

form. Most of these are oxidizers (i.e. acceptors of electrons) and some 

react very strongly. For the continued normal cellular maintenance, 

growth, and division, these free radicals must be sufficiently neutralized 

by antioxidant compounds. Recently, some researchers suggested an 
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interesting theory of evolution of dietary antioxidants. Some are produced 

by the human body with adequateprecursors (glutathione, Vitamin C), and 

those the body cannot produce may only be obtained in the diet via direct 

sources (Vitamin C in humans, Vitamin A, Vitamin K) or produced by the 

body from other compounds (Beta-carotene converted to Vitamin A by the 

body, Vitamin D synthesized from cholesterol by sunlight). 

Phytochemicals (Section Below) and their subgroup, polyphenols, make 

up the majority of antioxidants; about 4,000 are known. Different 

antioxidants are now known to function in a cooperative network. For 

example, Vitamin C can reactivate free radical-containing glutathione or 

Vitamin E by accepting the free radical itself. Some antioxidants are more 

effective than others at neutralizing different free radicals. Some cannot 

neutralize certain free radicals. Some cannot be present in certain areas 

of free radical development (Vitamin A is fat-soluble and protects fat 

areas, Vitamin C is watersoluble and protects those areas). When 

interacting with a free radical, some antioxidants produce a different free 

radical compound that is less dangerous or more dangerous than the 

previous compound. Having a variety of antioxidants allows any 

byproducts to be safely dealt with by more efficient antioxidants in 

neutralizing a free radical's butterfly effect. 

Although initial studies suggested that antioxidant supplements might 

promote health, later large clinical trials did not detect any benefit and 

suggested instead that excess supplementation may be harmful.[37][38] 

Phytochemicals 

 

 

Blackberries are a source of polyphenol antioxidants 

Main article: Phytochemical 

A growing area of interest is the effect upon human health of trace 

chemicals, collectively called phytochemicals. These nutrients are 

typically found in edible plants, especially colorful fruits and vegetables, 

but also other organisms including seafood, algae, and fungi. The effects 

of phytochemicals increasingly survive rigorous testing by prominent 

health organizations.[citation needed] One of the principal classes of 

phytochemicals are polyphenol antioxidants, chemicals that are known to 
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provide certain health benefits to the cardiovascular system andimmune 

system. These chemicals are known to down-regulate the formation 

of reactive oxygen species, key chemicals in cardiovascular disease. 

Perhaps the most rigorously tested phytochemical is zeaxanthin, a yellow-

pigmented carotenoid present in many yellow and orange fruits and 

vegetables. Repeated studies have shown a strong correlation between 

ingestion of zeaxanthin and the prevention and treatment of age-related 

macular degeneration (AMD).[39][better source needed] Less rigorous studies have 

proposed a correlation between zeaxanthin intake 

andcataracts.[40][better source needed] A second carotenoid, lutein, has also been 

shown to lower the risk of contracting AMD. Both compounds have been 

observed to collect in the retina when ingested orally, and they serve to 

protect the rods and cones against the destructive effects of light. 

Another carotenoid, beta-cryptoxanthin, appears to protect against 

chronic joint inflammatory diseases, such as arthritis. While the 

association between serum blood levels of beta-cryptoxanthin and 

substantially decreased joint disease has been established,[41] neither a 

convincing mechanism for such protection nor a cause-and-effect have 

been rigorously studied. Similarly, a red phytochemical, lycopene, has 

substantial credible evidence of negative association with development of 

prostate cancer. 

As indicated above, some of the correlations between the ingestion of 

certain phytochemicals and the prevention of disease are, in some cases, 

enormous in magnitude. Yet, even when the evidence is obtained, 

translating it to practical dietary advice can be difficult and counter-

intuitive. Lutein, for example, occurs in many yellow and orange fruits and 

vegetables and protects the eyes against various diseases. However, it 

does not protect the eye nearly as well as zeaxanthin, and the presence of 

lutein in the retina will prevent zeaxanthin uptake. Additionally, evidence 

has shown that the lutein present in egg yolk is more readily absorbed 

than the lutein from vegetable sources, possibly because of fat 

solubility.[42] At the most basic level, the question "should you eat eggs?" 

is complex to the point of dismay, including misperceptions about the 

health effects of cholesterol in egg yolk, and its saturated fat content. 

As another example, lycopene is prevalent in tomatoes (and actually is the 

chemical that gives tomatoes their red color). It is more highly 

concentrated, however, in processed tomato products such as 

commercial pasta sauce, or tomato soup, than in fresh "healthy" 

tomatoes. Yet, such sauces tend to have high amounts of salt, sugar, 

other substances a person may wish or even need to avoid. 

The following table presents phytochemical groups and common sources, 

arranged by family: 
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Family Sources Possible benefits 

Flavonoids 
Berries, herbs, vegetabl

es, wine, grapes, tea 

General antioxidant, oxidation 

of LDLs, prevention 

of arteriosclerosis and heart 

disease 

Isoflavones(ph

ytoestrogens) 

Soy, red clover, kudzu 

root 

General antioxidant, prevention 

of arteriosclerosis and heart 

disease, easing symptoms 

ofmenopause, cancer 

prevention [43] 

Isothiocyanate

s 
Cruciferous vegetables cancer prevention 

Monoterpenes 

Citrus peels, essential 

oils, herbs, spices, gree

n plants,atmosphere[44] 

Cancer prevention, 

treating gallstones 

Organosulfur 

compounds 
Chives, garlic, onions 

cancer prevention, 

lowered LDLs, assistance to 

the immune system 

Saponins Beans, cereals, herbs 

Hypercholesterolemia, Hypergl

ycemia, Antioxidant, cancer 

prevention, Anti-inflammatory 

Capsaicinoids 
All capiscum (chile) 

peppers 

Topical pain relief, cancer 

prevention, cancer 

cell apoptosis 

 

Intestinal bacterial flora 

Main article: Gut flora 
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It is now also known that animal intestines contain a large population 

of gut flora. In humans, these include species such as Bacteroides, L. 
acidophilus and E. coli, among many others. They are essential 

to digestion, and are also affected by the food we eat. Bacteria in the gut 

perform many important functions for humans, including breaking down 

and aiding in the absorption of otherwise indigestible food; stimulating cell 

growth; repressing the growth of harmful bacteria, training the immune 

system to respond only to pathogens; producing vitamin B12, and 

defending against some infectious diseases. 

Advice and guidance 

Government policies 

 

 

The updated USDA food pyramid, published in 2005, is a general nutrition 

guide for recommended food consumption forhumans. 

In the US, dietitians are registered (RD) or licensed (LD) with the 

Commission for Dietetic Registration and the American Dietetic 

Association, and are only able to use the title "dietitian," as described by 

the business and professions codes of each respective state, when they 

have met specific educational and experiential prerequisites and passed a 

national registration or licensure examination, respectively. In California, 

registered dietitians must abide by the "Business and Professions Code of 

Section 2585-2586.8".Anyone may call themselves a nutritionist, including 

unqualified dietitians, as this term is unregulated. Some states, such as 

the State of Florida, have begun to include the title "nutritionist" in state 

licensure requirements. Most governments provide guidance on nutrition, 

and some also impose mandatory disclosure/labeling requirements for 

processed food manufacturers and restaurants to assist consumers in 

complying with such guidance. 

In the US, nutritional standards and recommendations are established 

jointly by the US Department of Agriculture and US Department of Health 

and Human Services. Dietary and physical activity guidelines from the 

USDA are presented in the concept of a food pyramid, which superseded 

the Four Food Groups. The Senate committee currently responsible for 
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oversight of the USDA is the Agriculture, Nutrition and Forestry 
Committee. Committee hearings are often  

Sports nutrition 

Main article: Sports nutrition 
Protein 

 

 

Protein milkshakes, made from protein powder (center) and milk (left), are 

a common bodybuilding supplement. 

Protein is an important component of every cell in the body. Hair and nails 

are mostly made of protein. The body uses protein to build and repair 

tissues. In addition, protein is used to make hormones and other 

chemicals in the body. Protein is also an important building block of 

bones, muscles, cartilage, skin, and blood. 

The protein requirement for each individual differs, as do opinions about 

whether and to what extent physically active people require more protein. 

The 2005 Recommended Dietary Allowances (RDA), aimed at the general 

healthy adult population, provide for an intake of 0.8 – 1 grams of protein 

per kilogram of body weight (according to the BMI formula), with the 

review panel stating that "no additional dietary protein is suggested for 

healthy adults undertaking resistance or endurance 

exercise".[52] Conversely, Di Pasquale (2008), citing recent studies, 

recommends a minimum protein intake of 2.2 g/kg "for anyone involved in 

competitive or intense recreational sports who wants to maximize lean 

body mass but does not wish to gain weight".[53] 

Water and salts 

Water is one of the most important nutrients in the sports diet. It helps 

eliminate food waste products in the body, regulates body temperature 

during activity and helps with digestion. Maintaining hydration during 

periods of physical exertion is key to peak performance. While drinking 

too much water during activities can lead to physical discomfort, 
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dehydration in excess of 2% of body mass (by weight) markedly hinders 

athletic performance.[54] Additional carbohydrates and protein before, 

during, and after exercise increase time to exhaustion as well as speed 

recovery. The amount of water needed is based on work performed, lean 

body mass, and environmental factors, especially ambient temperature 

and humidity. Maintaining the right amount is key.[vague] 
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