Nutrition
Nutrition refers to the process by which an organism absorbs and utilizes food substances. The study of nutrition involves the identification of individual nutrients 養料essential for growth and for the maintenance of individual organisms; it includes the determination of interrelationships among nutrients within individual organisms, as well as the evaluation of the quantitative requirements of organisms for specific nutrients under various environmental conditions.
Long before the development of modern pharmacology藥理學in the 1800s, people looked to foods and plants as a way of maintaining health and curing ills. The body has long been viewed as being delicately balanced, and foods have traditionally been used to restore or maintain that balance.

Today research is confirming the central role that foods and drinks play in a person's physical and mental well-being.

Ayurvedic Medicine

This holistic整體性system of healing has been practised for thousands of years in India and Sri Lanka. According to Ayurvedic beliefs, the mind, body, and spirit are interconnected, and good health is dependent on maintaining a proper balance between these three elements. There is also a connection made between what people eat and drink and their general state of health.

Ayurvedic medicine is based on the belief that well-being is affected by three vital energies, or doshas: Pitta, which is fire and water; Vata, which is air and ether; and Kapha,; which is earth and water. Foods have the ability to increase or pacify each dosha. It is thought that the influences attached to a food are consumed along with its physical properties. The qualities and form of a food are thought to affect well-being in several ways, some obvious and others subtle.

Chinese Medicine

Chinese doctors have been teaching their patients the art of balancing food intakes for centuries. In the Chinese system of medicine, the world is divided into five elements: water, metal, earth, fire, and wood. These relate to parts of the body, emotions, tastes, and seasons. 
Foods are classified according to five flavors: sweet甘, pungent辛, sour酸, bitter苦, and salty咸. 
They are divided according to temperature: hot熱, such as ginger and peppers; warm溫, such as sunflower seeds; neutral平, such as mushrooms and figs; cool涼, such as tofu and eggplant; and cold寒, such as watermelon. A well-formulated diet is one that balances the body's yin 陰and yang陽, and life energy, or qi氣.

Ancient Greece

Following the Chinese tradition, foods were classified in ancient Greece for healing purposes according to their temperature and taste. In 420 BC, Hippocrates divided foods into several categories: hot, such as onions and mustard; cold, such as lettuce; damp, such as grapes; and dry, such as asparagus.

The properties of foods were believed to balance the state of the four body humors, which were phlegm, blood, black bile, and yellow bile, and the four body temperaments, which were phlegmatic, sanguine (血紅色的;滿懷希望的), melancholic, and choleric (易怒的;膽汁質的). These were related to the seasons of the year. People were diagnosed according to their temperament and the season. For example, hot, dry foods, such as almonds and coriander, were advised for the treatment of catarrh(鼻黏膜炎) in a phlegmatic person during winter.

In the 2nd century AD, Galen, a Greek physician, expanded Hippocrates' classifications. Galenic principles of medicine later spread to the Arab world where, after the fall of Rome in the 5th century, they were amalgamated with Egyptian theories and folk beliefs. This rich mix became the basis of medicine in the West by the 12th century.

Medicine in the West

In the early Middle Ages, knowledge of ancient Greek medical practices was kept alive in the monasteries. This knowledge was combined with traditional folk medicine and herbal remedies, which had been passed on by word of mouth from one generation to the next. By 1530, Hippocratic teachings had again become popular, influencing the Swiss physician and alchemist Philippus Paracelsus, who pioneered the idea of specific treatments for particular diseases. In the 1600s, the British herbalist Nicholas Culpeper translated Latin medical texts to make traditional cures accessible to more people. As time passed, however, factors such as the Church's mistrust of herbalism and the development of science brought about increasing conflict between doctors and herbalists, leading to the gradual decline of herbal medicine. In the 1800s, modern medicine, with its use of drugs, began to emerge. A doctor's training included little, if any, detail of how food affected health, a practice that continues in many medical schools.

A Decline in Tradition

With increasing industrialization and urbanization, people became more dependent on processed foods, which may lack some of the nutrients necessary for good health and a balanced diet. This, combined with the modern pharmaceutical approach to curing ill-health, saw the continued decline of traditional cures using foods and plants, and a detachment from the concept that what people eat is directly related to their health. However, interest in the relationship between health and nutrition has enjoyed a resurgence during the second half of the 20th century.

Nutritional Science

In 1747, the British navy doctor James Lind examined 12 sailors aboard HMS Salisbury. He described the sailors as having scurvy (壞血病), which was common among sailors at the time, with symptoms such as "putrid (惡臭) gums, the spots, and lassitude疲倦, with weakness of their knees". Lind divided the sailors into twos, prescribing each pair a different medicine: cider (蘋果酒); a mouthwash; vinegar; sea water; nutmeg (肉豆寇) and a medicinal powder; and oranges and lemons. Within six days, the two men who had eaten the oranges and lemons were fit for duty; the others were no better.

The Science of Nutrition

James Lind's experiment sparked much interest among medical practitioners at the time. It was clear that something in the citrus fruits had cured the debilitating, and potentially fatal condition of scurvy. By the 1830s, more links had been discovered between food intakes and disease. For example, it was learned that bowing, rickety (患軟骨病的) legs in poorly nourished children could be treated with cod liver oil and butter. In 1897, Dutch scientists found that the disease known as beriberi (腳氣病) had been caused in one instance by a diet that relied too heavily on white rice, and could be cured by switching to wholegrain rice which, unlike refined rice, retains its nutritious outer husks. As the science of nutrition has become firmly established, many more links have been found between the nutritious properties of foods and their role in disease prevention.
The Discovery of Vitamins

In 1912, the British biochemist Frederick Gowland Hopkins isolated substances in food that he described as "accessory food factors". He realized that, in addition to proteins, fats, and carbohydrates, they were essential for human health. The Polish

scientist Casimir Funk named these substances "vital amines", later shortened to "vitamins". Vitamin A, found in egg yolk and cod liver oil, was discovered in 1913, and other discoveries followed. As each vitamin was identified, it was labeled with a letter and given a chemical name reflecting its physical nature.

Modern Nutritional Healing

Over the course of the 20th century, scientists isolated the vitamins and minerals in foods and identified their functions in the body. Most recently, research has investigated the effects that phyto-nutrients appear to have on the body. These plant substances are believed to help guard against ill-health. For example, there is a substance in soybeans that seems to help guard against breast cancer, and there are

indications that phyto-nutrients may help to fight heart disease.

It is now possible to look globally at diet and disease patterns in order to study how the consumption of certain types and combinations of foods contributes to the health of different populations. This information contributes to the research into the prevention and treatment of disease.

Modern laboratory-based research techniques and experiment have revealed how nutrients may affect health; how increased intakes of certain vitamins and minerals may benefit some people; at which stages of life people should take extra care to

consume certain nutrients; and how certain components in foods may help to fight specific problems, such as raised blood pressure, infertility, and a large number of other ailments.

The Role of Nutritionists

Nutritionists, or dieticians, are able to translate the science of nutrition into everyday information about food consumption. In many countries, nutritionists are the only

nutritional experts that work within the health service. They are able to devise diets that help to maintain good health, aid in the treatment of disease, and may help to prevent disease.

A well-balanced diet is the cornerstone of dietetic practice. In some cases, however, nutritionists may recommend nutritional supplements for certain individuals. For example, they may advise women who are planning to have a baby to take a daily

supplement of 400mcg (microgram) of folic acid in order to help reduce the risk of giving birth to a child with spina bifida (a congenital(先天的) crack of the spinal column with hernial (脫腸的) protrusion of the meninges (髓膜) and sometimes the spinal cord). Elderly people may be prescribed vitamin D supplements to aid calcium absorption for maximizing bone strength.

Optimum Nutrition

Some nutritionists believe that recommended intake levels of vitamins and minerals ignore individual requirements, which are based on each person's genetic tendencies, lifestyle, social and emotional pressures, and life-stage. These nutritionists believe that by improving the intakes of certain nutrients through personalized supplementation, individuals will experience improvements in their mental clarity and concentration, IQ levels, physical performance, the quality of their sleep, and resistance to infection. Supplementation may help to protect against disease and extend healthy lifespans. Some current research seems in part to support this view of nutritional health.

Eating for Health

Current mainstream thinking in the West is that most foods can be enjoyed as part of a healthy diet. It is just a matter of getting the balance right. This means eating more of

some foods, such as fruits, vegetables, and cereals, and less of others, such as foods that contain high levels of fats or sugar.

Eating to Prevent Disease

Health experts believe that by including a wide range of fruits, vegetables, and cereals in the diet, the vitamin, mineral, phyto-nutrient, and fibre content of the diet will improve. It is thought that these nutrients and plant substances may help to protect against the risk of heart disease, certain cancers, and degenerative diseases of ageing, such as cataracts (白內障). Reducing the total amount of calories in the diet that come from fats could help to reduce the risk of heart disease and obesity, while consuming some essential fats, such as those found in oily fish, may help to protect against heart disease and inflammatory diseases, such as rheumatoid arthritis and psoriasis (乾癬).

A balanced diet can also help to reduce blood cholesterol levels. Most of the cholesterol in the blood is made by the liver and is carried in the blood by two proteins: low-density lipoprotein (LDL) and high-density lipoprotein (HDL). High

levels of LDL cholesterol may accumulate in blood vessels, blocking them and possibly causing a heart attack. Reducing the amount of saturated fats eaten can reduce the circulating levels of LDL cholesterol. Eating foods containing unsaturated

fats rather than the saturated fats found in fatty meats, full-fat dairy products, and many processed foods can be helpful. In those with normal cholesterol metabolism, the cholesterol found in foods such as prawns has little effect on blood cholesterol

levels, so these foods may not impair health.

High blood pressure and the risk of stroke may be reduced by lowering salt intake. Cutting down on snack foods such as crisps, canned vegetables, salted meats, and prepackaged meals will help, as will using less salt in cooking and at the table.

How Much Food do People Need?

The amount of food an individual needs is based on the amount of energy (calories) that person's body requires. The Estimated Average Requirement (EAR), or recommended daily calorie intake, provides the average person with a guide to the amount of food necessary daily for maintaining a healthy weight. Some people may have special energy needs for a variety of reasons: women tend to need less energy than men, and older adults need less energy than adolescents and young adults. Weight can also be a factor: if an individual is heavier than the average healthy weight for a person of his or her height, less energy is needed to achieve and maintain that healthy weight. Level of activity is also a factor, since the more active a person is, the

greater his or her energy needs are. However much energy an individual requires, the proportions of food from different groups should remain the same, as shown in the balanced diet for healthy eating diagram.

Eating a Balanced Diet

The balanced diet diagram applies to most people. It does not apply to children under the age of two years, who need full-fat milk and dairy products. Between the ages of two and five, children gradually begin to eat the same foods as the rest of the family, at which time the program will apply. Those under medical supervision or with special dietary requirements should check with their doctor to see if the program applies to them.

Recommended Balanced Diet:

Fresh or frozen fruits and vegetables: Five servings a day (totaling at least 400g) (40%) Fruit juice or dried fruits can also contribute to these servings. Some vegetables are best eaten raw, while others must be cooked. Water used for cooking vegetables can later be used as a nutritious stock in place of ready-made stock cubes, which contain sodium. To retain maximum nutritional value, many vegetables can be served in their skins, and should be chopped just before they are cooked. 

Starchy foods, such as breads and other cereal products, and potatoes, should make up a large part of the diet, with between five and nine servings being consumed on a daily basis (40%). Unrefined foods, such as brown rice, provide more fibre, vitamins, and minerals than the refined varieties.

Meats, fish, and protein alternatives, including eggs, soya beans, and nuts are an important part of the diet. Choose lean and reduced-fat versions of these foods where possible. Three to five servings per day are recommended (20%). It is advisable to include fish in the diet two to three times a week, including oily fish. Dairy foods, such as cheese, are good sources of protein and calcium, but they tend to be high in fat, so low-fat varieties are preferable. Foods containing fat and sugar should be eaten in small quantities. Full-fat dairy products and cooking oils fall into this category. The body needs a certain amount of fat in order to survive, but this is best gained from unprocessed foods, such as nuts and seeds containing essential fats.

Carbohydrates糖;碳水化物 
Carbohydrate is a class of naturally occurring compounds and derivatives formed from them. In the early part of the 19th century, substances such as wood, starch, and linen were found to be composed mainly of molecules containing atoms of carbon (C), hydrogen (H), and oxygen (O), and to have the general formula C6H12O6; other organic molecules with similar formulas were found to have a similar ratio of hydrogen to oxygen. The general formula Cx(H2O)x is commonly used to represent many carbohydrates, which means “watered carbon.” 

Carbohydrates are probably the most abundant and widespread organic substances in nature, and they are essential constituents of all living things. Carbohydrates are formed by green plants from carbon dioxide and water during the process of photosynthesis. Carbohydrates serve organisms as energy sources and as essential structural components; in addition, part of the structure of nucleic acids, which contain genetic information, consists of carbohydrate.

The substances known as carbohydrates provide the body with its main source of energy. They include sugars and starches and range from honey to oats. Other substances classed as carbohydrates include cellulose纖維素and glycogen動物澱粉,醣原 ( 肝、肌肉等中含有的動物澱粉 ).

Carbohydrates, in whatever form they are eaten, are broken down into simple sugars that are absorbed into the bloodstream and provide energy to drive all the body's cellular functions, including those of the brain, nervous system, and muscles.

With the exception of lactose乳糖, the sugar found in milk, all dietary carbohydrates that are nutritionally significant to humans come from the plant world. Any carbohydrates that plants do not immediately need are converted into food stores, which can be in the stalks, roots and tubers, seeds, or leaves.
Role in Human Nutrition 

The total caloric, or energy, requirement for an individual depends on age, occupation, and other factors but generally ranges between 2,000 and 4,000 calories per 24-hour period (one calorie, as this term is used in nutrition, is the amount of heat necessary to raise the temperature of 1,000 grams of water from 15° to 16° C [59° to 61° F]; in other contexts this amount of heat is called the kilocalorie). Carbohydrate that can be used by man produces four calories per gram as opposed to nine calories per gram of fat and four per gram of protein. In areas of the world where nutrition is marginal, a high proportion (approximately one to two pounds) of an individual's daily energy requirement may be supplied by carbohydrate, with most of the remainder coming from a variety of fat sources. 

Although carbohydrates may compose as much as 80 percent of the total caloric intake in the human diet, for a given diet, the proportion of starch to total carbohydrate is quite variable, depending upon the prevailing customs. In the Far East and in areas of Africa, for example, where rice or tubers such as manioc provide a major food source, starch may account for as much as 80 percent of the total carbohydrate intake. In a typical Western diet, 33 to 50 percent of the caloric intake is in the form of carbohydrate. Approximately half (i.e., 17 to 25 percent) is represented by starch; another third by table sugar (sucrose) and milk sugar (lactose); and smaller percentages by monosaccharides such as glucose and fructose, which are common in fruits, honey, syrups, and certain vegetables such as artichokes, onions, and sugar beets. The small remainder consists of bulk, or indigestible carbohydrate, which comprises primarily the cellulosic outer covering of seeds and the stalks and leaves of vegetables. 

Digestion of Carbohydrates

Glucose葡萄糖can be absorbed directly into the bloodstream. Other carbohydrates must first be broken down into simple sugars before they can be used as an energy source by the body. With regard to energy, it makes no difference whether the carbohydrate source is a slice of bread or a sweet. The differences lie in the other nutrients found in a food. Oats supply nutrients such as B vitamins, minerals, and some protein. In addition, a bowl of oats is digested more slowly than a sweet, which is purely a source of carbohydrate.

The digestion of carbohydrates starts in the mouth, where enzymes in the saliva start to break down the starches. Simple carbohydrates can pass straight into the bloodstream from the stomach, but most other carbohydrates, such as starches, must

first pass through the small intestine, where they are broken down into simple sugars before they are absorbed into the bloodstream. Levels of blood sugar (glucose) are strictly controlled by the hormones insulin胰島素and glucagon胰高血糖激素 (胰臟的朗漢斯氏島細胞分泌的一種胰臟激素,功能為通過促進糖原分解而提高血糖濃度) . When blood sugar levels rise after a meal containing carbohydrate, insulin is released from the pancreas. This restores blood sugar levels to safe amounts by promoting the absorption of sugars into the blood. The sugars are then converted into cellular energy.

The speed at which a carbohydrate is digested and absorbed into the bloodstream, and energy generated, is determined by its glycaemic index, or GI. It was once thought that all starchy foods were digested slowly and that all sweet foods were digested quickly. However, some starchy foods, such as rice, have surprisingly high GIs and are rapidly digested, whereas sugar and honey, for example, are not as quickly

absorbed as was previously thought. Eating foods that have low to medium GIs may help to control hunger, appetite, and blood sugar levels. High GI foods can be appropriate, for example, for a person with diabetes who has sudden low blood

sugar levels, or a sportsperson during and after training.

Problems with Metabolism

People with diabetes are not able to produce sufficient insulin. In consequence, they may have to take tablets or inject insulin and eat regular amounts of carbohydrate every day in order to keep blood sugar levels stable. Other people lack an enzyme called lactase乳糖〔1001〕 ( 分解乳糖的〔1001〕 ), which is needed to break down lactose into its constituent molecules of glucose and galactose半乳糖 ( 乳糖的成份 ).

Many people in Asia, Africa, and the Middle East have very little or no lactase乳糖分解酵素, so when they eat milk products, such as cheese, or yogurt, the lactose is not digested and absorbed, but moves unchanged into the large intestine. Here, the lactose is feasted on by bacteria, causing excessive production of gas and severe stomach cramps. People with lactose intolerance need to replace calcium-rich dairy products with other foods that supply this mineral, such as oily fish canned with their bones, as calcium is needed for teeth and bone health.

Carbohydrate Reserves             

The body has almost unlimited potential to store excess fat from the daily diet, but it is not possible to build up large deposits of carbohydrates. There is only about one hour's worth of glucose in the bloodstream at any one time. However, the body is able

to keep some carbohydrates in reserve. Such reserves are made up of glucose and are stored in the liver and muscle. These stores are known as glycogen肝醣;糖原質, or animal starch. About 100g of glycogen is stored in the liver and 300g in the muscles. This reserve can supply about half of an adult's daily glucose needs. Excessive amounts of carbohydrate cannot be stored as glycogen, so the liver converts any surplus to fat.

Carbohydrates and Weight Gain

In the second half of the 20th century, many people in the West have been eating less; yet, ironically, they seem to have gained weight. The reason for this is partly due to the fact that they lead more sedentary呆坐的lifestyles, which means that they burn off fewer calories. It may also be because the diets of people in the West contain a different balance of nutrients than they did previously. Diets have fewer carbohydrates and more fat. This is a very important factor, because carbohydrates have fewer than

half the calories, weight for weight, than fats. Eating one gram of carbohydrate provides just under four calories whereas the same weight of fat provides nine calories. This explains how, even if they consume a reduced volume of food, people still gain weight. Eating more carbohydrates and fewer fatty foods, such as fried foods, could help to redress the balance.

Carbohydrates and Tooth Decay

Eating sugary foods at mealtimes should not, in theory, increase the risk of tooth decay, especially if the teeth are brushed immediately after meals. The increased saliva that is produced upon eating helps to wash away sugar from around the teeth. Eating and drinking both sugary and starchy foods between meals is a different matter. Some of the sugar and starch sticks to the teeth, which leads to the formation of plaque齒菌斑. The plaque nourishes bacteria that are naturally present in the mouth, and acid is formed as a result. The acid attacks the enamel on the teeth and decay sets in. If it is not possible to clean the teeth after a snack, then chewing gum, especially varieties containing the substance known as xylitol, can help to increase saliva flow and prevent the proliferation of bacteria and thus tooth decay.

Alcohol

Ethyl alcohol乙醇,酒精, or ethanol乙醇, has been produced by most of the world's civilizations. It is made by fermenting carbohydrate, and can be used to preserve foods, such as fruits, and to kill bacteria. Known for its ability to deaden the senses, both emotionally and physically, alcohol was given prior to operations before the discovery of anaesthetics. Alcoholic drinks, the strength of which vary, tend to increase the desire to eat and also decrease self-control. These effects, combined with the calorie content of the drink, can lead to weight gain.

How Alcohol is Digested

Alcohol is broken down in the body by an enzyme called alcohol dehydrogenase, which is present in the stomach lining and the liver. The breakdown of alcohol begins in the stomach. If alcohol is taken with food, the enzyme has more time to work on it in the stomach, and its effects on the body seem to be less. Alcohol that is not broken down in the stomach passes into the bloodstream and breaks down as it passes through the liver. In general, the liver is able to cleanse the body of about 6g of alcohol per hour, although this differs from one person to another. There are several reasons why men are able to tolerate more alcohol than women. Men have greater amounts of alcohol dehydrogenase in the stomach than women, so they break down alcohol more quickly. Their blood alcohol levels therefore rise less rapidly than in women. In addition, men have more water in their body tissues than women. There is therefore more fluid to dilute the alcohol, so it remains less concentrated in men's bodies than in women's bodies.

The Effects of Alcohol

A "social drinker" might have two to three units of alcohol per day - a unit of alcohol being equivalent to one glass of wine - and be mildly to moderately affected by it. Someone who has an alcohol dependency often shows a remarkable tolerance of

it, although this may diminish over time. People who regularly drink four to six units a day can develop a serious drink problem, with adverse effects for themselves and for their families. An intake of two units impairs concentration and slightly affects balance. Five units profoundly affect reactions; there is a greater risk of accidents, and in most countries this amount is well over the legal limit for driving. Excessive intakes of alcohol can lead to stupor, oblivion, and even coma. Alcohol withdrawal causes nerve damage and symptoms such as tremors.

Proteins蛋白質;(動植物內的)氮物質    

The word protein is derived from the Greek word protos, meaning "first". Consisting of molecules 分子called amino acids氨基酸, proteins are the basic building blocks of the human body. A protein molecule looks rather like a bead necklace made up of a combination of about 25 different amino acids. Amino acid molecules are made of atoms of carbon, hydrogen氫, and oxygen, plus a nitrogen-氮and-hydrogen氫, or amino含氨基的, group. Protein comes from a variety of animal sources, including meats, fish, poultry, game, eggs, and dairy products; and plant sources, such as pulses, tofu, soya milk, nuts, seeds, and grains. Once protein has been eaten and digested, it is used throughout the body. It is a major component of every human cell and a cell's genetic material. Protein is found in muscles, bones, hair, and fingernails, and forms part of enzymes, hormones, and other substances that transport essential molecules in the bloodstream.

Proteins are highly complex substance that is present in all living organisms. Proteins are of great nutritional value and are directly involved in the chemical processes essential for life. The importance of proteins was recognized by the chemists in the early 19th century who coined the name for these substances from the Greek proteios, meaning “holding first place.” Proteins are species-specific; that is, the proteins of one species differ from those of another species. They are also organ-specific; for instance, within a single organism, muscle proteins differ from those of the brain and liver. 

A protein molecule is very large compared to molecules of sugar or salt and consists of many amino acids joined together to form long chains, much as beads are arranged on a string. There are about 20 different amino acids that occur naturally in proteins. Proteins of similar function have similar amino acid composition and sequence. Although it is not yet possible to explain all of the functions of a protein from its amino acid sequence, established correlations between structure and function can be attributed to the properties of the amino acids that compose proteins. 

Plants can synthesize all of the amino acids; animals cannot, even though all of them are essential for life. Plants can grow in a medium containing inorganic nutrients that provide nitrogen, potassium, and other substances essential for growth. They utilize the carbon dioxide in the air during the process of photosynthesis to form organic compounds such as carbohydrates. Animals, however, must obtain organic nutrients from outside sources. Because the protein content of most plants is low, very large amounts of plant material are required by animals, such as ruminants (e.g., cows), that eat only plant material to meet their amino acid requirements. Nonruminant animals, including man, obtain proteins principally from animals and their products—e.g., meat, milk, and eggs. The seeds of legumes are increasingly being used to prepare inexpensive protein-rich food 
The protein content of animal organs is usually much higher than that of the blood plasma. Muscles, for example, contain about 30 percent protein, the liver 20 to 30 percent, and red blood cells 30 percent. Higher percentages of protein are found in hair, bones, and other organs and tissues with a low water content. The quantity of free amino acids and peptides in animals is much smaller than the amount of protein. Evidently, protein molecules are produced in cells by the stepwise alignment of amino acids and are released into the body fluids only after synthesis is complete. 

The high protein content of some organs does not mean that the importance of proteins is related to their amount in an organism or tissue; on the contrary, some of the most important proteins, such as enzymes and hormones, occur in extremely small amounts. The importance of proteins is related principally to their function. All enzymes identified thus far are proteins. Enzymes, which are the catalysts of all metabolic reactions, enable an organism to build up the chemical substances necessary for life—proteins, nucleic acids, carbohydrates, and lipids—to convert them into other substances, and to degrade them. Life without enzymes is not possible. There are several protein hormones with important regulatory functions. In all vertebrates, the respiratory protein hemoglobin acts as oxygen carrier in the blood, transporting oxygen from the lung to body organs and tissues. A large group of structural proteins maintains and protects the structure of the animal body.

Amino Acids   

The body needs 22 different amino acids to maintain all of its protein-based structures and functions. Eight of these are known as essential amino acids, including tryptophan, lysine, and valine. These essential amino acids must be included in the diet in order for the body to function properly. The body can manufacture the remaining 14 amino acids, such as arginine, tyrosine, and hydroxyproline, from essential amino acids. The protein that comes from animal sources contains all the essential amino acids, and is considered to be of high biological value. Plant sources of protein lack some of the essential amino acids. A vegetarian or vegetarian diet that is free from animal protein requires a good mix of vegetable protein sources, such as nuts, pulses, grains, and seeds, in order to ensure that the essential amino acids are consumed regularly.

Protein Digestion

Before the body can use the protein in foods, it must first break it down into amino acids. In this form, protein can be absorbed through the intestinal wall and into the bloodstream. In the stomach a strong acid starts to change the form of the amino acids. When they reach the small intestine special enzymes are released, which break down the strings of amino acids into small or single units, or "beads". Different enzymes are needed for protein digestion, depending on the source of the protein. A balanced diet, including sufficient amounts of vitamin B6, is necessary for the production of these enzymes.

Appetite Control                

It is thought that protein foods play an important part in appetite control. Protein is believed to send messages quickly to the satiation centres in the brain that tell the body when it has eaten enough. Some slimming experts recommend eating the protein part of a meal first in order to trigger the satiation centres and prevent overeating. It is wise for everyone, especially those watching their weight, to select lean protein sources, to remove excess skin or fats to use low-fat cooking methods, and to serve foods without adding fatty sauces and dressings.

Protein Deficiency     

A lack of protein in the diet results in the body using up its own protein stores, mainly the muscles, in order to keep other important functions going. Muscle weakness, thinning hair, slow wound-healing, and poor digestion are signs of low protein intakes. A weakened heart is also a sign of protein deficiency. In extreme and long-term cases, protein deficiency leads to fluid retention and distension膨脹of the stomach.

Excessive Protein Intakes             

When more protein is eaten than is needed, the body removes the nitrogen part of the molecule and uses the remaining carbon, hydrogen, and oxygen elements as a source of calories. One gram of protein yields four calories. Excessive consumption of protein is a problem for people who have kidney disease, and their intakes of this nutrient must be closely controlled and restricted in the diet.

Fats

The body’s most concentrated sources of energy are fats. Fats may be visible in foods, for example in butter, margarine, and sunflower oil, or around a piece of meat, or they are invisible, as in cheeses, fried foods, cakes, and biscuits. Fats are concentrated sources of energy, or calories, and supply the body with fat-soluble vitamins and essential fatty acids. They are often thought of as different from oils, but in terms of chemical composition they belong to the same group.

The Structure of Fats               

Fats and oils are made up of molecules of fatty acids脂肪酸 and glycerol甘油,丙三醇. A fatty acid molecule is a chain of units containing carbon atoms. Each carbon atom has the ability to attract two hydrogen atoms. The number of hydrogen atoms that become attached determines whether the fatty acid is saturated飽和的, mono-unsaturated單一不飽和的, or polyunsaturated多不飽和的. The more hydrogen atoms there are attached to the carbon chain, the more saturated the fats and the more solid they are at room temperature; the fewer hydrogen atoms there are attached, the more likely it is that the fats will be liquid and be classified as an oil. Polyunsaturated fats have the smallest number of hydrogen atoms.

The Balance of Fatty Acids   

All fats are made up of a combination of the three types of fatty acid. A fat is said to be saturated, mono-unsaturated, or polyunsaturated, depending on which type of fatty acid is present in the largest proportion. Butter has mostly saturated fats and is solid at room temperature; the colder butter becomes, the harder it gets. Olive oil is made up of predominantly mono-unsaturated fatty acids and is liquid at room temperature; it gets thicker when chilled. Sunflower oil contains mostly polyunsaturated fatty acids and it is also liquid at room temperature; sunflower oil remains liquid even when chilled.

Fatty Acids & Cholesterol       

A diet that is rich in saturated fats tends to increase the production of low-density lipoprotein (LDL) cholesterol therefore raises blood cholesterol levels. High blood cholesterol is a risk factor for heart disease. Polyunsaturated fatty acids do not affect blood cholesterol levels. Mono-unsaturated fatty acids seem to reduce LDL cholesterol production. It is thought that diets containing predominantly mono-unsaturated fatty acids may help to protect against heart disease.

Cholesterol 存在於膽汁和血液等中的膽固醇
The body can manufacture cholesterol, but small amounts are also absorbed directly from meats and full-fat dairy products. Foods such as eggs and prawns also are known to be rich cholesterol sources. It has traditionally been thought that eating these foods raises blood cholesterol, so increasing the risk of heart disease. However, new research indicates that for most people who have normal fat and cholesterol metabolism this is not the case, and that blood cholesterol is actually raised by saturated fatty acids, and not by cholesterol in foods. This finding suggests that the inclusion of a modest amount of cholesterol in the diet may, in fact, be advisable, as it can have a beneficial effect on the body and may reduce the risk of strokes.

Fats & Calories           

For every gram of fat or oil that is eaten, the body is supplied with nine calories. This is double the number of calories that is provided by the same weight of protein or carbohydrate foods. For this reason, diets that are rich in fats are also rich in calories and can lead to weight gain. It is thought that the more fats that are eaten, the greater the production in the brain of a hormone called galanin which seems to increase the desire for fats. As more fats are eaten, the body produces more galanin and so craves even more fats. When too many calories are consumed in the form of fats and oils, the body converts them into body fat rather than burning them up for energy, and stores the fat in fat cells, which leads to weight gain.

Essential Fatty Acids (EFAs)

Some fatty acids in the diet are absolutely essential to health. These essential fatty acids, or EFAs, are found in plant and fish oils. Linoleic acid亞油酸is found predominantly in nuts and seeds and oils made from these foods, while alpha-linolenic acid甲級亞麻酸 is mostly found in the oils from fish such as salmon and mackerel. These fatty acids are also known as omega-6 and omega-3 essential fats. They cannot be made by the body and so, like vitamins and minerals, must be eaten in the diet. Essential fatty acids are vital components of cell walls throughout the body, especially in the brain and eye. Inadequate intakes may result in leaky cell walls and the cell itself becoming dehydrated. Essential fatty acids are also needed for the production of hormone-like substances called prostaglandins, which regulate continuous activities around the body, for example the control of blood pressure. Prostaglandins produced from EFAs are also capable of decreasing inflammatory processes and may therefore help to relieve the symptoms of rheumatoid arthritis and psoriasis. It is thought that a high intake of trans fats and saturated fats can actually stop the body making proper use of essential fatty acids, so it is vital to keep intakes of foods that contain the largest amounts of trans fats to a minimum.

Fish Oils            

Fish oils contain two derivatives of alpha-linolenic acid known as eicosapentaenoic acid, or EPA, and docosahexaenoic acid, or DHA. Good intakes of both EPA and DHA are believed to make the blood less sticky and less prone to clotting. They also seem to lower certain blood fats, although not cholesterol, as is often claimed. People who regularly eat oily fish, such as salmon, herrings鯡, and mackerel馬鮫, have lower risks of heart disease than those in countries where less oily fish is consumed. Daily consumption of oily fish has been shown to relieve psoriasis and other inflammatory conditions, as well as helping to improve the functioning of the immune system.

Fat-Soluble Vitamins     

Some vitamins are fat-soluble and are found only in fats and oils. Vitamin A, for example, is present in milk, butter, cheese, egg yolk, some oily fish, the oils derived from the livers of fish such as cod, halibut, and shark, and in the livers of animals. Vitamin D is present naturally in foods similar to those containing vitamin A. These include butter, eggs, some oily fish, and cod liver oil. Most vitamin D, however, is made under the skin through the action of sunlight converting a substance known as pre-vitamin D into the active form. Vitamin E is found in large amounts in the oils of nuts and seeds and in the oily germ of wholegrain cereals. Vitamin K is found in soya beans and oils, and in the colostrum(產婦最初分秘的母奶) of human breast milk. Much of the vitamin K needed by the body is made in the bowel through the action of bacteria. Vitamins A, D, E, and K are stored in the body and it is possible that excessive intakes could become toxic. Some people who do not absorb fats well, due to illness or medication such as laxatives, may need to take dietary supplements of these vitamins.

Lipoproteins 脂蛋白     

Fats and oils are also known as lipids脂質, and a substance composed of a fat combined with a protein is a lipoprotein. Lipoproteins act as cholesterol carriers in the blood. 
The body makes four types of lipoprotein: very-low-density lipoprotein, known as

VLDL; low-density lipoprotein, known as LDL; high-density lipoprotein, known as HDL; and chylomicrons. Chylomicrons are microscopic droplets of fat in the blood. Cholesterol is often referred to as LDL or HDL cholesterol.

About 65 per cent of total blood cholesterol is carried by LDL. It is deposited in the cells of body tissues, including those in the arteries around the heart and brain. High levels of LDL lipoprotein tend to be associated with an increased risk of heart disease. HDL, on the other hand, carries less cholesterol and more protein. It transports cholesterol from the body tissues to the liver for breakdown and excretion from the body. Higher levels of HDL are therefore considered to be protective against heart disease. Eating a diet that is low in fats, especially saturated fats, but which regularly contains amounts of fish oils and supplies good quantities of soluble fibre from oats, pulses, apples, and pears helps to lower circulating levels of LDL.

Benefits of Fats

In addition to providing a dense source of energy, fat-soluble vitamins, and essential fatty acids, fats have other vital roles. Some fats are necessary in the diet to provide the body with insulation. A layer directly under the skin performs this function. Similarly, fats act as protective padding around vital organs such as the kidneys, helping to protect them from injury and providing physical support. Fats are also essential to the structure of every cell wall, and help to insulate nerve fibres and allow electrical impulses to travel along the nerves.

Vitamins   

These organic substances are present in small amounts in foods, and are a necessary part of the human diet. A lack of any of the 13 main vitamins may mean that the body cannot function at optimum levels, and may lead to a corresponding vitamin deficiency disease. It was recognized by physicians in ancient times, including Hippocrates in the 4th century BC, that certain foods prevented certain diseases, but scientists only isolated some of the substances responsible – vitamins -- and identified their chemical structures in the early 20th century.

Fat- & Water- Soluble Vitamins    

The fat-soluble vitamins are A, D, E, and K. These vitamins need fats for their absorption into the body. Intakes of these vitamins that exceed the body's immediate needs are stored in the body. Prolonged, high intakes of fat-soluble vitamins may

cause problems such as nausea or hair loss. The water-soluble vitamins are C and those belonging to the B group. Excess water-soluble vitamins are expelled from the body in the urine.

Biotin維生素H ( B族維生素中的一種無色結晶狀的生長維生素,廣泛存在於肝臟和蛋黃 )
A lack of biotin is rare, but if it occurs it leads to tiredness, muscle pains, dry, scaly skin, anaemia, and hair loss. It is needed for protein and fat metabolism. Biotin is made by bacteria in the intestines. Good dietary sources include liver, kidneys, egg

yolks, dairy foods, cereals, nuts, fish, fruits, and vegetables.

Folate & Flolic Acid葉酸
Folate, folacin, or pteroylglutamic acid, a vitamin of the B complex, is found in beetroots, green leafy vegetables, such as Brussels sprouts, black-eyed beans and other pulses, and wholegrain foods. This vitamin is involved in the production of red blood cells and the synthesis of the genetic material DNA. It also has a role in the immune system. A lack of folate in the diet, decreased absorption, several pregnancies, the use of certain drugs, and large amounts of alcohol can all lead to folate deficiency, which quite quickly affects the production of red blood cells, causing a form of anaemia. Folate also helps to reduce the risk of babies being born with spina bifida脊柱裂, and to lower levels of homocysteine, a substance that, when in excess, is thought to increase the chances of developing heart disease. Folate is not always well absorbed from foods, and women planning a pregnancy are therefore advised to take a daily 400mcg supplement of the synthetic form of folate, known as folic acid.

Vitamin A    

Vitamin A, or retinol松香油, is found naturally only in animal sources of food, including liver, whole milk, butter, and eggs. It is needed to keep the linings of the eyes, nose, mouth, and throat smooth and supple, and to help fight infections. This antioxidant vitamin can be made in the body from beta-carotene胡蘿蔔素, the orange pigment found in yellow, red, orange, and green vegetables. Vitamin A is stored in the liver and most adults have large enough stores of this vitamin to last for months, if not years. If intakes are very low, damage to the eyes, which can be permanent, is a clear outward sign of deficiency.

Vitamin B1 (Thiamine硫胺) 

A lack of vitamin Bl, or thiamine, leads to anxiety, loss of appetite, a tendency to tire quickly, and disturbed sleep. These symptoms are due to the absence of thiamine in the production of energy from food in the body, especially from carbohydrates.

Wholemeal products, pulses, wheatgerm, bran, eggs, and wholegrain rice are good suppliers of thiamine, but milled rice and refined cereals are poor sources.

Vitamin B2 (Riboflavin核黃素)   

This vitamin is needed for energy production, especially from proteins and fats. A lack of riboflavin leads to cracks and sores around the mouth. Riboflavin is found in wholegrain wheat products, fortified breakfast cereals, fresh pulses, fish, liver, meats, eggs, milk, and cheese, as well as in yeast extracts.

Vitamin B3 (Niacin菸鹼酸, 菸酸) 

Niacin is the name used to describe two naturally occurring nutrients - nicotinic acid and nicotinamide. Niacin is essential for the production of energy from food. It prevents the deficiency disease known as pellagra糙皮症, 陪拉格病 (其症狀為皮膚起紅斑,胃腸和中樞神經系統紊亂), which causes problems with the skin such as dermatitis, and prevents problems with the nervous system such as depression. Niacin is found in significant amounts in liver, kidneys, red meats, fish, yeast extracts, and peanuts. Pulses, dried fruits, and other nuts are also moderately good suppliers of this vitamin.

Vitamin B5 (Pantothenic Acid泛酸)

A deficiency of this B vitamin is rare but can lead to skin problems, numbness and tingling, and a burning sensation in the feet. It is needed for protein and fat metabolism and healthy skin and hair, and is widely found in animal foods, whole grains, and pulses. Pantothenic acid is found in all body tissues and is essential for the smooth running of the metabolic system, growth and development, and the burning of fat stores for energy.

Vitamin B6               

Three forms of vitamin B6 are found in foods. Pyridoxine哆醇is most common in vegetable foods, while pyridoxal哆醛and pyridoxamine哆胺are found in animal food sources. These forms are interchangeable in tissues and play an essential role in the metabolism of proteins and the manufacture of red blood cells and antibodies. They are also needed for the health of the nervous system. Vitamin B6 is found in almost all foods. Good amounts are present in meats, liver, fish, wholegrain cereals, peanuts, potatoes, green cabbage, peas, and bananas.

Vitamin B12 

Also called cyanocobalamin氰鈷維生素, this vitamin is necessary for the production of red blood cells and the genetic material DNA, and is involved in maintaining the health of the nervous system. Vitamin B12 is made by bacteria, fungi, or algae and reaches the human diet via animals that have fed on these nutrients. The main sources are liver, kidneys, meats, poultry, fish, and dairy products. Plant sources of this vitamin are rare so vegetarians tend to rely on fortified foods and supplements. A deficiency of vitamin B12 can lead to anaemia, depression, and severe neurological problems.

Vitamin C     

Also called ascorbic acid抗壞血酸, vitamin C is needed to keep collagen膠原 (結締組織和骨骼物質的主要成分), which acts rather like cement between cells, in good condition. A lack of this vitamin results in the collagen literally breaking down. This means that old wounds may reopen, teeth become loose, gums start to bleed, and the walls of tiny blood vessels may break down and start to leak. Vitamin C is also needed by the immune system, and it plays a role in the production of hormones and the absorption of iron in the intestine. Since vitamin C cannot be stored, regular intakes are necessary through the diet. High intakes (so-called "mega-doses" of up to about a gram) of this antioxidant vitamin are said to help prevent colds, and may play a role in helping to fight certain cancers.

Vitamin D       

There are two forms of vitamin D: vitamin D2, known as ergocalciferol鈣化(甾)醇,骨化醇, and vitamin D3, known as cholecalciferol膽鈣化(甾)醇. These are converted into substances involved in maintaining calcium balance in the body. Strict vegetarians have a greater risk of deficiency than non-vegetarians, since vitamin D can be found only in a narrow range of foods including certain oily fish, such as mackerel, sardines, and pilchards, as well as egg yolks, butter, and some fortified breakfast cereals. Vitamin D is also made under the skin through the action of ultraviolet radiation from the sun. Prolonged low intakes of this vitamin, combined with very little exposure to sunshine, lead to bone problems. These take the form of rickets佝僂病 in children and weak bones in adults.

Vitamin E                         

Vitamin E is comprised of compounds known as tocopherols生育酚, which are needed to protect the lipids, or fats, in cell walls from damage. They are able to do this because of their antioxidant properties. Vitamin E also appears to have anti-inflammatory effects and to be capable of stimulating the immune system and DNA synthesis. High intakes of vitamin E are believed to help prevent heart disease. Good sources include avocados, nuts, seeds, wheat germ, vegetable oils, wholegrain breads, and cereals.

Vitamin K       

Vitamin K was named by Danish scientists who discovered that it was associated with coagulation, the ability of blood to clot. Vitamin K is involved with the production of proteins in the liver that are part of the coagulation process. There are different forms of vitamin K. For example, vitamin Kl occurs naturally in cabbage, cauliflower, and spinach, while vitamin K2 is made by bacteria in the large intestine. Vitamin K deficiency is rare.

Minerals礦物, 無機物
There are 16 minerals that are considered to be essential to human life. Some of their most important functions include developing and maintaining the skeleton, ensuring water balance, and forming blood. Minerals are needed in small but regular amounts, and although a lack of them can cause disease, large intakes of certain minerals can be dangerous too.

Minerals are substances composed of one type of atom and have their origins in non-living things, such as rocks and metal ores. These substances are integrated into the soil in which plants are rooted. About one percent of the diet consists of minerals, which are obtained by eating plant foods directly, and via the animals that feed on these plants.

In the past, deficiency diseases caused by a lack of minerals could be plotted geographically. For example, people living inland, away from the good sources of iodine碘in seafood, developed goitre due to iodine deficiency. Today localized deficiencies include forms of malnutrition that can affect very young children in the tropics, where selenium硒levels in the soil are low. Modern agricultural methods, and the addition of minerals to water and staple foods, have helped to eliminate

many such geographical pockets of mineral deficiency.

Major Minerals & Trace Elements微量元素
Nutritionists divide minerals into two groups: major minerals and trace elements. The classification distinguishes the amounts needed in order to maintain body stores. The major minerals (calcium鈣, chlorine氯, magnesium鎂, phosphorus磷, potassium鉀, and sodium鈉) are needed by the body in larger amounts than the trace elements (chromium鉻, copper銅, fluorine氟, iodine碘, iron鐵, manganese錳, molybdenum鉬, selenium硒, and zinc鋅). Sulphur硫磺is also a major mineral, but is often not referred to since it is an integral part of certain proteins. If a diet contains adequate protein, it also has adequate sulphur. In a typical diet, 60-80 per cent of inorganic material is made up of the major minerals, with the trace elements making up the rest of the diet.

Calcium 鈣            

Babies start life with approximately 30g of calcium in their bones. During growth into adulthood, about 1,170g of calcium need to accumulate. In an adult body, 99 per cent of the calcium is laid down within the protein structure of bones and teeth, giving them both strength and rigidity. Once peak bone density is achieved by the age of 20, good intakes of calcium are needed on a daily basis to ensure that the skeleton remains strong. The remaining one per cent of calcium in an adult body is found in tissues and body fluids, where it is essential for regulating the flow of water in and out of cells, for sending messages between cells, and for the maintenance of muscle cells. Good sources of calcium include milk and dairy products, oily fish with bones, nuts, seeds, tofu, and green leafy vegetables.

Chloride 氯化物                

Chlorine combines with other chemicals to form chlorides, such as sodium chloride, or common salt. Chlorides are found in the fluids both inside and outside the cells of the body. Chlorine is also a constituent of hydrochloric acid氫氯酸,鹽酸, which aids digestion in the stomach. Dietary sources include salt, breads, cereals, and a vast array of manufactured foods.
Chromium鉻
Chromium is needed for enhancing the action of the hormone insulin, which is involved in the control of the concentration of glucose in the blood. The main sources of this trace element in the diet are whole grain cereals and vegetables.

Copper 銅        

Copper is needed for the formation of many enzymes酵素, especially those involved in the development of blood and bone. It helps to strengthen the body's defense system, and it is also involved in nerve transmission. Good sources of copper include meats, especially offal, whole grain cereals, and wheat germ.

Fluorine氟
Fluorine is found as fluoride氟化物in drinking water. It is stored in bones and teeth, helping to give them strength. Fluorine is also added to toothpaste as fluoride because of its ability to help to reduce the risk of decay. Excessive fluoride intakes can result in unsightly staining of the teeth.

Iodine碘       

This is a constituent of thyroid hormones, which regulate many cell activities and are also involved in protein synthesis, tissue growth, and reproduction. While a lack of iodine leads to goiter and affects mental abilities, too much can be toxic. The best

natural sources of this mineral include seafood and milk.

Iron鐵
This trace element is vital for the production of hemoglobin血紅蛋白,血色素in blood, which transports oxygen from the lungs to every cell in the body. A lack of iron in the diet leads to a depletion of iron stores in the body and may eventually cause the condition known as anaemia貧血症. Iron is also associated with the functioning of several enzymes. Women and girls in particular are prone to low intakes and, consequently, also tend to have low stores of iron. Large intakes can also cause health problems. The form known as haem iron, which is found in meats, fish, and poultry, is more easily absorbed than the form known as non-haem iron, which is derived from plants. Plant sources of iron include nuts, seeds, and green leafy vegetables.   

Magnesium鎂
This mineral is essential for the development and maintenance of strong bones and teeth, for the transmission of nerve impulses, and for the action of muscles. It is also needed for the production of many of the enzymes that trigger reactions throughout the body and for the replication of the human genetic material DNA. Milk, breads, cereals, and potatoes supply magnesium. It is part of the green plant pigment chlorophyll and is therefore found in green vegetables. A lack of magnesium leads to muscle weakness, nerve disorders, and palpitations.   

Manganese錳
Involved in enzyme reactions, manganese influences the body's use of calcium and potassium and helps to maintain the structure of cells. Common sources of manganese include wholegrain cereals, nuts, tea, fruits, and vegetables.

Molybdenum鉬       

Associated with certain enzymes that break down proteins, molybdenum is widely found in vegetables and pulses. This trace element is important for a healthy reproductive system and daily intakes should be maintained during pregnancy.

Phosphorus磷    

Some 80 per cent of phosphorus is found in the bones, where it helps to give rigidity, and in teeth. In other tissues it is needed for the metabolism of carbohydrates and for energy storage. Phosphorus is essential for the structure and functioning of cell walls, and for healthy cell growth and reproduction. It is found in dairy products, cereals, and meats. Excessive intakes of phosphorus may upset the calcium balance in the bones.

Potassium鉀
This mineral is mostly found inside cells and, like sodium, is important in the maintenance of the balance of fluids in the body. It is found in all fruits and vegetables and fruit juices. A lack of potassium can lead to mental confusion and muscular problems. Good intakes may help to reduce blood pressure.

Selenium硒
Selenium plays a role in converting fats and proteins into energy, and may help to reduce the risk of heart disease and cancer. Low intakes may affect male fertility and may result in nutritional disorders. Very low intakes may lead to heart failure. Selenium is found in cereals grown on selenium-rich soil, in Brazil nuts, seafood, and meats. Excessive intakes of selenium can result in a breakdown of the structure of the nails.

Sodium鈉                       

Sodium is needed to help regulate the amounts of fluid in the body. The correct balance of fluids is essential to life. Sodium is found dissolved in fluids inside the cells, between cells in blood plasma, in lymph glands, in secretions such as sweat, and in the urine. Sodium is most frequently found in the diet as sodium chloride, or salt. Large intakes may raise blood pressure.

Zinc鋅                              

This trace element is needed for healthy bones, the activation of enzymes, the release of vitamin A, growth, the immune system, male fertility, and insulin release. Rich sources of zinc include oysters, shellfish, red meats, and wholegrain cereals.

Plant Nutrients 

In addition to fats, proteins, carbohydrates, vitamins, and minerals, scientists have discovered that plants also contain substances known as phytonutrients, or phytochemicals. There are literally thousands of these chemicals present in cereals, fruits, and vegetables. They have specific roles to play, such as protecting the plant from strong ultraviolet rays, infections, and pollution. When people eat fruits, vegetables, grains, and cereals, they may acquire the benefits of phytonutrients.

Discovery of Phytonutrients    

Many thousands of plant chemicals, or phytonutrients, have now been identified. It is in the laboratory that their identification takes place. Researchers painstakingly identify the compounds in foods, then start working out how they react and interact. In the case of soya beans, the phytonutrients thought to play a role in protecting against breast cancer have been identified as isoflavones, substances that are very similar in structure to the human hormone estrogen. Once identified, plant chemicals are tested in the laboratory to see what they are capable of doing under artificial conditions. Scientists have yet to prove that phytonutrients protect against particular diseases, but the evidence suggests that increasing consumption of fruits, vegetables, and other plant foods is a positive step for health. That this could be life-saving adds an exciting new dimension.

Can Plants Prevent disease?     

Scientists have been able to relate high intakes of specific food in particular countries to low rates of certain diseases. In countries such as Japan, for example, where soya-based foods such as tofu are eaten regularly, there are lower rates of breast

cancer than elsewhere. Research has indicated that if Japanese women move to other countries where their intake of soya products falls, the occurrence of breast cancer among them increases. Studying this kind of association can help researchers to identify what the protective factors may be.

Phytonutrients & Heart Disease

Certain phytonutrients are believed to help prevent heart disease. It is likely that some, such as a red pigment called lycopene that is present in tomatoes, protect blood vessels from cholesterol build-ups on the artery walls by means of their antioxidant functions. Other plant chemicals may help to keep blood pressure under control or blood free from clots.

Phytonutrients & Cancer

It is possible that some phytonutrients can provide protection against various types of cancer. The suspected mechanisms that are involved in this protection are numerous. Certain phytonutrients, such as bioflavonoids, may block cancer-causing substances from reaching the tissues and cells that they normally target. They might, on the other hand, help to prevent blood vessels from reaching a newly formed cancer and, in effect, starve it to death. Some phytonutrients may work by triggering enzymes that remove cancer-causing substances from the body, while others may help to prevent cells that have been exposed to such substances from becoming malignant and replicating out of control. Certain phytonutrients, such as chlorophyll, may be capable of protecting the body against cancer simply by strengthening the immune system so that it can successfully resist invading cancers; others, such as isoflavones, may block off sites where naturally occurring body hormones might otherwise attach and trigger cancerous growth.

Where to Find Phytonutrients

Many thousands of phytonutrients have now been identified. So far only a limited number of these have been thoroughly researched. They are present in all fruits, vegetables, cereals, and pulses, as well as in drinks such as tea, coffee, wine, and

juices. The amount of phytonutrients present may vary according to soil quality in the area where a plant is grown.

Food Supplements     

There is growing evidence to suggest that, even if a person eats a balanced diet, he or she does not necessarily receive all the nutrients needed to maintain a healthy body. There are times when extra intakes of food supplements can be beneficial, such as during adolescence, pregnancy, and old age. Those who are chronically ill, on restrictive diets, or on long-term weight-reduction programmes, may also benefit from supplements. Research is beginning to reveal that taking large amounts of certain vitamins, minerals, and even some phytonutrients may help people to fight diseases and other health problems.

Optimum Nutrition

Some scientists and nutritionists believe that the current reference nutrient intakes (RNI) for vitamins and minerals are too low. These RNIs are set at levels that are known to prevent deficiency disease. For example, the recommended intake of vitamin C at 40 mg a day ensures that the disease scurvy will not develop. There is a school of thought, however, that believes that, rather than consuming nutrients at levels that are known to prevent deficiency, people should be taking them at levels that promote optimal health. This would mean an intake of between 400mg and 1,000 mg of vitamin C a day should be taken in order to achieve and maintain the best possible health. Intakes of vitamin C at these high levels are believed to boost the immune system and fight off infections such as colds, help to bolster cancer-fighting

systems in the body, and help to combat the signs of ageing.

Essential Supplements

Some supplements are recommended by both traditional and optimum nutritionists. For example, folic acid supplements of 400 mcg a day should be taken by women who are planning to conceive, in order to help reduce the risk of spinal defects such

as spina bifida in the baby. Supplements of vitamin B12 are advisable for all strict vegetarians since this vitamin is hard to find in non-meat foods unless they are fortified. Vitamin D supplements are recommended for people who have little

exposure to sunlight during the summer months, and therefore have little opportunity to make this vitamin in their skin. People over 65 years old and pregnant and breast-feeding women are advised to take l0mcg of vitamin D per day. Infants should also receive vitamin D at levels of about 8 mcg a day until they are at least three years old.

Beneficial Supplements   

There are good reasons for supplementing the diet. At times of growth or an excessive use of energy, the body may use up its natural stores of a particular nutrient, and it may be necessary to replenish those stores with a supplement. Supplements can also

be used to boost the levels of a nutrient in the body in order to guard against future deficiency. Adolescent girls and women who follow a strictly vegetarian diet may benefit from taking iron supplements of 15 mg a day. Women who have had a baby,

or are planning several pregnancies in quick succession, are likely to run down their bodies' stores of iron and essential fatty acids (EFAs), and may benefit considerably from taking extra iron and EFAs in the form of supplements.

Calcium intakes in many teenagers are known to fall significantly below currently recommended levels. The strengthening of bones can be achieved only until the age of 20. After this time, the final adult bone strength is set. The teenage years are therefore very important for the formation of strong bones for the rest of life. If intakes of calcium-rich foods, such as dairy products, are low, daily calcium supplements of

800-1,500 mg can be very helpful.

Male infertility appears to be an increasing problem in the West. The mineral selenium is now known to play an important role in the production of sperm. In some countries intakes of selenium are falling since there is now less selenium present in wheat-based foods such as bread than there used to be. In the US, however, this is not a problem as wheat is grown in soil that is rich in selenium. Supplements of 100-200 mcg taken daily have been shown to improve male fertility and should be considered in areas where selenium intakes are low.

Evening primrose oil contains gamma-linolenic acid (GLA), which is usually made in the body from the essential omega-6 fatty acid linoleic acid, found in nuts and seeds. Some people are not able to make GLA within the body and seem to benefit from taking GLA directly in the form of evening primrose oil. When taken as a supplement, evening primrose oil has been shown to help to reduce some symptoms of premenstrual syndrome, benign良性的breast discomfort, hyperactivity in children and, when taken in combination with fish oil, to reduce the inflammation associated with rheumatoid arthritis.

Oils from oily fish supply the nutrients eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) made in the body from the omega-3 essential fatty acid alpha-linolenic acid. Regular direct intakes of EPA and DHA provided by fish-oil

supplements have been shown to help to reduce the viscosity, or "stickiness", of blood and therefore the risk of blood clots forming. They also appear to improve inflammatory-based conditions, such as rheumatoid arthritis and psoriasis, as well as

Raynaud's disease. These supplements are particularly useful for those who do not like, or are unable to consume, oily fish, such as herrings, mackerel, salmon, and sardines, on a regular basis. Supplements of EPA and DHA are also thought to be useful for pregnant and breast-feeding women in order to ensure that their babies have adequate supplies of these substances, which are essential for the development of the brain and eyes.

Smokers require extra vitamin C, since the habit of smoking increases the metabolism of this vitamin. Intakes of 80mg a day of vitamin C are recommended by traditional nutritionists, while optimum nutritionists believe that even larger intakes of 1,000mg a day are more appropriate.

Phytonutrient Supplements

The growing interest in phytonutrients and their potential ability to prevent degenerative diseases, such as certain cancers, heart disease, and cataracts, has led to the development of synthetic versions of these substances being packed and sold in supplement form. For example, it is now possible to buy quercetin槲皮and rutin, carotenoids類胡蘿蔔素 and anthocyanidins, in the form of capsules and tablets. There is, as yet, no evidence to support the fact that, in these synthetic forms, phytonutrients have protective effects. When taken in sources of food, it is likely that their potentially protective effects are in part explained by their synergy with other

phytonutrients, vitamins, and minerals.

What’s in a Supplement?

Supplements in tablet form contain other substances in addition to their vitamin, mineral, or other nutritive content. For example, fillers such as dicalcium phosphate are added to bulk out the active ingredients, while binders such as cellulose,

alginic acid, and sodium alginate are added to create the correct consistency. In some cases lubricants are also used, and these may include silica or magnesium stearate. Coatings are used to protect the tablets, making them smooth and easy to swallow.

They come in various forms, such as zein or waxes. Most capsules are made from gelatine that is sourced from animal products. Some capsules are now available that are produced from a seaweed product called agar, making them suitable for vegetarians.

Taking Supplements      

Unlike some medicines, dietary and health supplements should not be viewed as an instant solution. The body needs a steady, regular supply of nutrients, preferably from the diet, or from supplements, for metabolism and the growth and repair of body tissues, since not all nutrients are stored in the body. For someone who is unable to eat a varied diet, dietary supplements may be part of a regular and long-term routine. It is important to be aware that, although supplements may help to protect against some illness and aid recovery, they cannot always alone cure disease.
Supplements Versus a Good Diet    

Everyone should aim to eat as varied and balanced a diet as possible to provide for their nutritional needs. Supplements are useful to "plug the gaps" if regular consumption of a balanced diet is not possible because of a lack of access to

the right kinds of food, or when nutritional requirements are increased at specific times in life, or as a result of disease. Supplements supply micronutrients but cannot replace the macronutrients in the diet--those components that include carbohydrates, fat, and protein.

Essential Nutrients

The body needs the following nutrients to maintain health and provide energy.

BlOTIN is needed for the metabolism of proteins and fats.

CALCIUM is needed for strong bones and teeth, and for hormone secretion.

CARBOHYDRATES provide energy, fibre, and many B vitamins.

CHLORIDE is needed for water balance.

CHROMIUM helps to control blood sugar levels in the body.

COPPER is needed for growth.

FATS are a source of energy, fat-soluble vitamins, and essential fatty acids.

FLUORIDE assists in bone and teeth formation.

FOLATE is needed for red blood cell production and spinal-cord development.

IODINE helps to regulate metabolism.

IRON is needed for red blood cell production and oxygen transportation.

MAGNESIUM strengthens bones and teeth, and promotes healthy muscles.

MANGANESE assists the utilization of calcium and potassium.

MOLYBDENUM aids enzyme functions.

PHOSPHORUS is needed for bone health and energy release in the cells.

POTASSIUM is needed for water balance and nerve and muscle health.

PROTEIN maintains the body tissues.

SELENIUM is an essential component of an enzyme that protects body cells.

SODIUM maintains water balance.

VITAMIN A helps growth and normal development, skin, and night vision.

VITAMIN Bl (THIAMINE) aids carbohydrate metabolism.

VITAMIN B2 (RIBOFLAVIN) is needed for fat and protein metabolism.

VITAMIN B3 (NIACIN) promotes healthy skin and metabolism.

VITAMIN B5 (PANTOTHENIC ACID) is essential for energy metabolism.

VITAMIN B6 is required for protein metabolism and healthy nerves.

VITAMIN B12 is essential for nerve function and healthy red blood cells.

VITAMIN C helps to absorb iron and keeps connective tissues healthy.

VITAMIN D helps to regulate calcium absorption and helps to maintain

healthy bones and teeth.

VITAMIN E protects cell membranes.

VITAMIN K is needed for blood to clot and for metabolism.

ZINC is involved in the immune system, taste, and bone health.

             ____________________________________
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