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Nutrition is the study of all of the interactions that occur be-
tween people and the food they eat [1]. It involves understanding 
which nutrients the human body needs, what kind of foods contain 
them, how the human body uses them, and the impact they have 
on human health. Nutrition also involves sociological, cultural, eco-
nomic, and technological factors and the role they play in obtaining 
and choosing the foods we eat.

Humans don’t eat individual nutrients; they eat food. Food pro-
vides the body with energy and nutrients; it also contains other 
substances, such as chemicals found in plants. These chemicals are 
called phytochemicals. Although they have not been defined as nu-
trients, they do have health-promoting properties.

When we eat the right combination of foods, our diet provides 
all of the nutrients and other substances we need to stay healthy. If 
we choose a poor combination of foods, we may be missing out on 
some nutrients and consuming others in excess.

There are more than 40 nutrients that are essential to human 
life. We need to consume these essential nutrients in our diets be-
cause our bodies either cannot make them or they cannot make 
them in large enough amounts for optimal health. Different foods 
contain different nutrients in varying amounts and combinations. 
For example, beef, chicken, and fish provide protein, vitamin B6, 
and iron; bread, rice, and pastas provide carbohydrate, folic acid, 
and niacin; fruits and vegetables provide carbohydrate, fiber, vita-
min A, and vitamin C; and vegetable oils provide fat and vitamin E. 
In addition to the nutrients that they naturally contain, many foods 
have nutrients added to them by fortification to replace losses that 
occur during cooking and processing or to supplement the diet. 
Dietary supplements are also a source of nutrients. Although most 
people can meet their nutrient needs without them, supplements 
can be useful for maintaining health and preventing deficiencies.
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Introduction The dividing line between food science and food technology is 
often blurred because food technology uses and exploits the knowl-
edge of food science [2]. The link between food science and tech-
nology is well illustrated in solving the foremost problem of feeding 
the world’s rapidly increasing population. The problems inherent 
in deciding what foods meet the nutritional needs of people, the 
nutritional content of various foods, how to preseve and serve food 
with minimum nutritional loss, these form part of food science. But 
to use this information, it must be applied—foods must be grown, 
stored. processed, preserved and transported on a large scale and 
this is the area of food technology.

Food science embraces many sciences but a chemical approach 
to the subject is a natural and important one. Firstly, food materi-
als are composed entirely of chemical compounds. Secondly, nearly 
all manufactured foods have “additives”, which are chemical com-
pounds. These may be added to improve colour, flavour, texture or 
other desirable qualities. Further, the changes that occur in food 
when it is processed, cooked, eaten and used by the body are chem-
ical changes.

The science of human nutrition deals with all the effects on peo-
ple of any component found in food [3]. This starts with the physi-
ological and biochemical processes involved in nourishment—how 
substances in food provide energy or are converted into body tis-
sues, and the diseases that result from insufficiency or excess of 
essential nutrients (malnutrition). The role of food components 
in the development of chronic degenerative disease like coronary 
heart disease, cancers, dental caries, etc., are major targets of re-
search activity nowadays. The scope of nutrition extends to any 
effect of food on human function: fetal health and development, 
resistance to infection, mental function and athletic performance. 
There is growing interaction between nutritional science and mo-
lecular biology which may help to explain the action of food compo-

Our eating habits dictate how we feel and how our brains work. After eating three donuts for breakfast, we will feel lethargic and 
tired. But if we eat forest fruits, grains and nuts, we will feel dashinged and energized. A healthy or proper nutrition is provides the 
body an optimal intake of calories, vitamins, minerals and fluids, and an optimal ratio of proteins, carbohydrates and fats, to ensure 
the body's needs for building, energy and protective substances.
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‘Malnutrition’ is a general term for a medical condition caused 
by an improper or insufficient diet [7]. The term usually refers to 
generally bad or faulty nutrition and is most often related to under-
nutrition. According to the World Health Organization (WHO), mal-
nutrition is the ‘cellular imbalance between supply of nutrients and 
energy and the body’s demand for them to ensure growth, mainte-
nance and specific functions’, and is the greatest risk factor for ill-
ness and death worldwide. It can be associated with both undernu-
trition and overnutrition. Malnutrition and the state of deficiency 
or excess of energy, protein and other nutrients lead to measurable 
adverse effects on tissue, body function and appearance and clini-
cal outcomes.

Anorexia, inadequate food intake or lack of food supplies and 
loss of appetite are probably the most common causes of malnu-
trition worldwide, especially in developing, but also in developed, 
countries. Anorexia can result from pathophysiological, psycho-
logical and general social problems. Different types of chronic and 
inflammatory diseases such as cystic fibrosis, chronic renal failure, 
stroke, Parkinson’s disease, respiratory and orthopaedic problems, 

nents at the cellular level and the diversity of human biochemical 
responses.

All living things on this planet require nourishment to fuel and 
support vital operations [4]. For instance, plants get water, min-
erals and nitrogen from the soil and produce their own carbohy-
drate, protein, and fat. Meanwhile, animals consume other forms 
of life, such as plants and animals or their products, in order to 
survive. For humans, we consume animals and their products (for 
example, milk, eggs) and/or plants and their products (fruits, veg-
etables, cereal grains). Even eating some forms of microbes (or mi-
croorganisms) such as yeast and some bacteria can help us survive 
and promote vitality. Humans exist at the upper end of the food 
chain, meaning that a large variety of life-forms are food to us, but 
we are not regular food for other life-forms. Plants, on the other 
hand, maintain a position at the other end of the food chain as they 
are food for many life-forms, including insects, fish, and mammals.

Malnutrition

All the energy needed for growth and repair of the body, for 
muscular activity of all kinds and for all the work done by cells 
comes from the metabolism of carbohydrate, fat, protein and alco-
hol [5]. The numerous other items of the diet, even though essen-
tial for other reasons, do not provide energy, although many are di-
rectly involved in the chemical reactions which yield energy. If the 
diet is adequate and properly balanced the energy normally comes 
chiefly from carbohydrate and fat, while most of the protein is used 
for cell growth and repair. When there is not enough carbohydrate 
and fat, the protein is used for energy and is then not available for 
other purposes. As dietary protein is generally less abundant than 
carbohydrate and fat, and usually more expensive, using protein 
for energy is comparatively wasteful. In some communities, how-
ever, there may be plentiful protein and it may then be eaten in 
sufficient quantity to be used for both cell building and for energy.

The intake of food is governed in health by the appetite which 
under ordinary conditions controls the weight of the body with re-
markable precision. Many people taking only moderate care are 
able to keep their weight more or less unchanged over several 
decades. If they take food in excess by only a small amount, that 
excess energy can be disposed of as heat and thereby prevent fat 
accumulation. This seems to work very efficiently in some people. 
It is, however, easy to override the natural controlling mechanism 
and consume substantially more energy than is required. When 
this happens the excess energy is stored in the body as fat.

Energy balance is the difference between energy intake, which 
can be metabolised, and total energy expenditure [6]. It could be 
said that the human body’s energy state is balanced when its en-
ergy expenditure is equal to its energy intake.

Energy

The human body requires energy to perform its many functions, 
to facilitate muscle activity and developmental demands and to 
correct problems that may have been caused by disease or injury. 
Energy needs are met by the energy obtained from the body’s diet, 
which derives from foods either of plant or of animal origin. Food 
energy is released in the body through the oxidation of carbohy-
drates, fats, proteins (which are called macronutrients) and alco-
hol.

If energy intake and expenditure are not equal, the result will be 
either a positive energy balance, in which body energy stores (and 
mainly fat) are increased, or a negative energy balance, in which 
the body falls back on using its energy stores (fat, protein and gly-
cogen). Consequently, the body’s energy balance (along with other 
factors) determines to a large extent its weight and general health 
status.

According to the definition given by the World Health Organiza-
tion (WHO), energy requirement is ‘the level of energy intake that 
will balance energy expenditure when we have a body size and 
composition, and a level of physical activity consistent with long-
term good health’. Energy requirements are influenced by various 
factors, such as the developmental stage we are in (e.g. children’s or 
adolescents’ requirements are different from those of the adults), 
body size, the amount and intensity of physical activity (athletes 
and manual workers, for instance, obviously require more energy 
than people doing clerical work or leading sedentary lives), gender, 
illness, injury, pregnancy, lactation, etc. 
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Nutrition education should be provided to a patient or family 
as determined by the organization’s policy [8]. Some organizations 
may require a physician’s order before nutrition education is pro-
vided, but once the determination is made for nutrition education, 
the dietitian or dietetic technician contacts the unit staff to assess 
the patient’s schedule.

Nutrition education is based on a patient’s lifestyle and current 
eating habits, as disclosed by a food history. Food intolerances also 
must be considered in developing diet patterns for patients. As 
stated earlier, because of shorter lengths of stay and the fact that 
news of patients’ medical condition and prescribed lifestyle chang-
es may require an adjustment period, inpatient instructions may 
be less effective. If possible, the patient should be scheduled for an 
outpatient return visit for the dietary instruction or clarification.

Nutrition education should be tailored to a patient’s needs, edu-
cation level, diagnosis, and lifestyle. For example, a diabetic patient 
who works a night shift should not be prescribed a meal pattern 
that accommodates the lifestyle of a day-shift worker.

Nutrition during the critical periods of fetal life and infancy 
determines brain development, while adult diseases such as high 
blood pressure and obesity are also thought to be linked to this 
early nutrition [9]. Therefore, nutrition, health and education poli-
cies should target mothers and their babies, school children and 
young women of childbearing age.

Various dietary recommendations designed to alleviate the 
problem of chronic degenerative diseases have been proposed by 
national organisations of developed countries and international 
organizations such as the WHO and the FAO. They recommend a 
decrease in the consumption of total fat, saturated fat, sugar and 
salt and an increase in the intake of fibre. It is hoped that the target 
can be reached by eating of more fruits, vegetables, cereals, pulses 
and nuts, and by eating of less refined sugar, cheese, and intensive-
ly produced meat and eggs. All these recommendations address 
the consumption side of the equation instead of tackling the root 
problem, which lies in food production and processing practices. 
But it is not a credible objective to implement these dietary rec-
ommendations when at the same time the agricultural and food 

childhood malignancies, chronic inflammatory bowel diseases, fa-
tigue, muscle weakness and difficulties with tasting, chewing and 
swallowing can lead to reduced food intake and malnutrition. Also, 
nausea and vomiting, which may result from certain diseases, and 
the use of certain drugs or specific treatments (chemotherapy, ra-
diotherapy) may have a negative effect on appetite. Also, psycho-
logical factors such as anxiety and depression or the presence of 
dementia can cause malnutrition. Finally, malnutrition can have 
social causes, such as the institutionalisation of individuals (e.g. in 
hospitals, nursing homes), poverty and famine, poor food hygiene, 
inappropriate food supplies and the early cessation of breastfeed-
ing. 

Health

industry is producing fat animals, removing fibre from cereals and 
incorporating refined fat and sugar in so many foods. 

Moreover, it would be regrettable if, despite our extensive 
knowledge of the relationships between nutrition and health, de-
veloping countries were to import the mistakes of Western coun-
tries, at a time when attempts are being made to rectify them in the 
West. There is need for developing countries to acquire the consid-
erable scientific and technical ‘know how’ that the Western food 
industry has to offer, but they should learn from our mistakes and 
not copy our agricultural and food policy indiscriminately.

The effects of the nutritional and health status of adults on 
labor productivity in developing countries are of utmost impor-
tance from a policy standpoint [10]. If, for example, adults are se-
verely under-nourished and cannot earn an adequate living, then 
all household members, including children, will be at severe risk 
of malnutrition. Moreover, under-nourished adults have reduced 
immunity to infections and may not be able to perform strenuous 
tasks for long periods. Even for individuals in less strenuous occu-
pations, nutrient deficiencies and poor environmental conditions, 
such as lack of sanitation, can increase sicknesses, there by leading 
to productivity loss. Thus, one would expect to see higher produc-
tivity among well-nourished populations, especially in developing 
countries, where there are often large variations in indicators of 
nutritional and health status such as anthropometric measures, di-
etary intakes and morbidity. 

Health claim
Health claims are among the various types of claims allowed in 

food labeling [11]. They show a relationship between a nutrient or 
other substances in a food and a disease or health-related condi-
tion. They can be used on conventional foods or dietary supple-
ments.

Health claims can include implied claims, which indirectly as-
sert a diet–disease relationship. Implied claims may appear in 
brand names (such as “Heart Healthy”), symbols (such as a heart-
shaped logo), and vignettes when used with specific nutrient infor-
mation. However, all labels bearing implied claims must also bear 
the full health claim (that is, the complete language required by the 
regulation).

Structure–function claims describe the role of an ingredient in 
affecting or maintaining the normal structure or function in hu-
mans; for example, “antioxidants maintain cell integrity.” While 
health claims characterize the relationship between a substance 
and its ability to reduce the risk of a disease or health-related con-
dition, structure–function claims describe the effect that a sub-
stance has on the normal structure or function of the body. The 
critical distinction here centers on normal versus disease. For ex-
ample, “calcium builds strong bones” is a structure–function claim 
about normal bone development. Mention of osteoporosis or other 
disease (or even implying relationship to disease) would create a 
health claim.
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The line between structure–function claims and drug–health 
claim scan be extremely thin. For example, “supports the immune 
system” would be viewed as a structure – function claim—on the 
other hand, “supports your body’s anti-viral capabilities” would 
be questioned as a veiled heath claim. Structure–function claims 
may not explicitly or implicitly link the relationship to a disease or 
health related condition. 

Diet

Until very recently, most populations had no choice but to con-
sume foods that were produced locally, and availability was often 
extremely seasonal [12]. This resulted in diets that were highly 
variable across the globe; for example, in some Arctic climates, al-
most no carbohydrates, fruits, or vegetables were consumed, and 
diets consisted mainly of fat and protein from animal sources. In 
other regions, populations subsisted on primarily vegetarian diets 
with the large majority of calories from carbohydrate sources. The 
fact that humans could survive and reproduce with such varied di-
etary patterns is a testimony to the adaptability of human biology.

In the last few decades, enormous changes have occurred in the 
diets of most populations. These changes were due to combination 
of increased wealth of some groups, new processing and preserva-
tion technologies, and greatly expanded transportation infrastruc-
tures. Collectively, these changes have allowed foods to be trans-
ported across and among continents and to be available virtually 
the whole year. At first, these changes globally were described as 
the “westernization” of diets because of increases in meat, dairy 
products, and processed foods. However, many of the more recent 
changes are not necessarily toward the diets of western countries, 
but instead emphasize refined starches, sugar and sugary bever-
ages, and partially hydrogenated vegetable fats. These patterns, 
which have been described as “industrial diets”, are usually the 
cheapest source of calories, and they have permeated poor popu-
lations of both rural and urban countries around the world. 

The recent changes in diets, along with changes in physical ac-
tivity and tobacco use, have profoundly affected rates of disease, 
sometimes positively but often adversely. On the positive side, we 
have seen dramatic declines in rates of coronary heart disease 
(CHD) in many western populations, where this has been the lead-
ing cause of death. 

Healthy diet

Knowing what nutrients are and how much of each is recom-
mended for optimal health is important [1]. However, this informa-
tion is not always helpful in choosing a healthy diet. Because of the 
wide variety of foods available today, there are many combinations 
of foods that make up a healthy diet. Virtually any food can be part 
of a healthy diet as long as it is balanced with other food choices 
throughout the day or week to meet but not exceed dietary needs.

A healthy diet provides the right number of calories to keep 
your weight in the desirable range; the proper balance of carbohy-
drates, protein, and fat choices; plenty of water; and sufficient but 
not excessive amounts of essential vitamins and minerals. How this 
translates into specific food choices depends on individual needs 
and preferences, but in general, a healthy diet is rich in whole 
grains, fruits, and vegetables; contains the right types of fats; and is 
low in added sugars. Choosing this diet does not mean people need 
to give up their favorite foods. But it does require them to think 
about the variety and balance of foods.

Variety is important to a healthy diet because different foods 
provide different nutrients. Following the recommendations of 
MyPyramid can provide a healthy variety of foods and, hence, nu-
trients. Making a variety of choices from within each food group is 
as important as choosing the right amounts from each food group. 
For example, strawberries are a fruit that provides vitamin C but 
little vitamin A, whereas apricots are a good a source of vitamin A, 
but provide less vitamin C. A diet that includes only strawberries 
will provide plenty of vitamin C, but may be lacking in vitamin A.

Balance is also part of a healthy diet. Balancing the diet means 
selecting foods that complement each other. This requires consid-
ering a food’s nutrient density. Foods that are low in nutrient densi-
ty, such as baked goods, snack foods, and sodas, should be balanced 
with nutrient-dense choices, such as salads, fruit, vegetables, and 
low-fat dairy products. A meal that consists of a burger, fries, and 
a soda, can be balanced by eating a salad, brown rice, and chicken 
at the next meal.

My pyramid

MyPyramid is a tool designed to help consumers choose foods 
that meet the recommendations of the Dietary Guidelines [1]. This 
food guide divides foods into five food groups (grains, vegetables, 
fruits, milk, and meat and beans) and oils, based on the nutrients 
that they provide. The five food groups and oils are represented by 
the colored triangles that make up the pyramid. The shape of the 
pyramid helps emphasize the recommendations for the amounts 
of food from each of the five food groups. Foods in the wider tri-
angle columns of MyPyramid contain the most nutrients per calo-
rie, which is referred to as nutrient density. Those in the narrow 
triangular columns have lower nutrient density. The figure climb-
ing the pyramid is there to emphasize the importance of activ-
ity in maintaining nutritional health. Choosing the recommended 
amounts and varieties of foods from each group will provide a diet 
that meets nutrient recommendations and helps promote health, 
prevent disease, and support activity.

Almost everyone wants to eat for health and to prevent disease, 
but changing diet habits can be difficult [13]. To people who have 
eaten white bread all their lives, whole-wheat bread may taste 
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strange at first. Fast foods are cheap, filling, and tasty. Sugar crav-
ings are better satisfied with a candy bar than with an apple. Mi-
crowavable, pre-made, high-fat sandwiches are easier to prepare 
than a balanced dinner of baked chicken, sweet potato, and spin-
ach. Many people just are not used to natural, healthy foods and 
often do not like them.

Nutrition is one of the needs of every human being on Earth, it 
is a process in which a person enters food into the body, while the 
continuation of the process in which food is processed into energy 
in the digestive tract is called digestion. When it comes to nutrition, 
it is essential to emphasize that sufficient amounts of all nutrients 
must be introduced into the body to keep the body healthy. The op-
posite is malnutrition, which weakens the human immune system.
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