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LLEECCTTUURREE  11  

 
ENERGETIC NEEDS OF THE HUMAN BEING 

 

 

ENERGY  

 

Humans are a form of energy, interacting by energetic fields with the environment, so 

the statement that “…we live in the energy we release” it is probably true. Albert Einstein 

proved in his well-known General Theory of Relativity that energy and matter are linked in 

the most famous relationship in physics which claims that the energy content of a body is 

equal to the product of its mass multiplied with the speed of light squared. Energy is 

permanently transforming in mass and vice versa. 

The most important part of the interaction with our life environment is represented by 

this exchange of mass and energy that supports us to appear, evolve and extinct.  

In 1783 Antoine Laurent de Lavoisier stated the first form of the law of mass 

conservation and he recognized and named two of the most important chemical elements 

oxygen and hydrogen. In order to demonstrate the caloric theory Antoine Laurent de 

Lavoisier and Pierre-Simon, marquis de Laplace developed several experiments to measure 

how much heat can produce, by breathing, a guinea pig. The experiment consisted in 

introducing the animal in an innovative device (known nowadays as calorimeter) and in 

measuring simultaneously the quantity of ice melted in the exterior part of the calorimeter (at 

0°C) and the volume of carbon dioxide produced by the animal during an interval of 10 hours. 

They founded there is a direct correlations between the thermal energy produced by animal 

and the volume of carbon dioxide exhaled in the same period of time. They established the 

energy requirement to melt one kilo of ice at 80 kcal of heat generated by the experimental 

animal.   

As a central part of the environmental hygiene, the basement of nutrition it is 

considered to be founded by these two French scientists. 

 

 

Forms of energy 

 

In our environment there are six forms of energy mechanical, chemical, thermal, 

electrical, radiant and nuclear and all these forms can be converted back and forth between the 

various types.  

Human organism interacts with the first five forms of energy like in the next figure. 

The human being is a part of this circle of energy exchanging different forms with a lower 

efficiency by comparison with the plants which can use the radiant energy directly from the 

Sun. Plants, and especially the green one, are capable to convert radiant energy into chemical 

and to synthesize from water, carbon dioxide ammonia and sulphur dioxide organic 

substances such as proteins, carbohydrates and fats. 

 One the next link animals use the energy taken from food (vegetal and animal) to 

maintain vital functions and healthy the tissues of the body, to perform mechanical work and 

during the first years of life for growth and development. 
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Figure 2. Relations between different forms of energy  

(Modified from the source) 

  

In the conversion of chemical energy into mechanical energy, man acts as an engine with a 

measurable thermodynamic efficiency. Most of the energy is dissipated as heat. At least a 

man can convert 25 percent of the energy contained in his food into mechanical work. Of the 

energy required for maintenances, less than 10 percent is used for internal mechanical work: 

the heating of the heart and the movements of respiratory muscles. Over 90 percent is used 

either for the osmotic pump's which maintain the differences in electrolyte concentrations 

between intra- and extra cellular fluids or for the synthesis of protein and other 

macromolecules. 

 The energy in the food is ultimately converted into heat and its dissipation maintains 

the temperature of the body. Unless the environmental temperature is very cold, even a small 

amount of muscular activity produces enough heat to maintain the temperature, especially if 

the heat is conserved by adequate clothing. The extra heat developed when hard mechanical 

work is done represents waste that must be eliminated, if the temperature of the body is to be 

kept normal. 

 

 

The energy units 

  

Nicolas Clément defined for the first time in 1824 calorie as a unit of heat. In The 

International System of Unit (ISU) which is considered the modern form of the metric system 

the calorie is defined as the amount of heat necessary to up raise the temperature of 1 gram of 

air-free water with 1°C, from 14.5°C to 15.5°C  

The energy measurement was settled by James Prescott Joule in 1845 when he defined 

the mechanical equivalent of heat. One Joule (J) is the energy expended when a mass of one 

kilogram (kg) it is moved along one meter (m) by a force of 1 Newton (N). After that the 

classic calorie was measured in joule. The same amount of energy (4,184 J) was obtained by 

combustion of benzoic acid and represents the thermo calorie. 
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 We can convert different units used for energy by the following formula: 

1 kcal = 4,184 J 

1000 kcal = 4,184 kJ 

1 kJ = 0.239 kcal 

1 MJ = 239 kcal 

Nowadays the Energy expenditure is conveniently expressed in watts (W = J/s). 

 

  

Energy expenditure at rest  
Metabolic activities maintain the body temperature and keep the lung inhaling and 

exhaling air, the bone marrow making new red blot cells, the hurt beating, the kidneys 

filtering wastes in short; they support all the processes of life. 

When a subject is at complete rest and no physical activity is being carried out, energy 

is required for the activity of the internal organs and to maintain the body temperature. This 

energy is called the basal or resting metabolism. 

The Basal Metabolic Rate (BMR) is determined experimentally when the subject is 

lying down at complete physical and mental rest, wearing light clothing in a room 

comfortably warm and at least 12 hours after the last meal. 

In table I are given the standard values for the BMR of people. These are based on a 

compilation of many hundreds of observations on people in many countries. The results are 

expressed in W/m2. 

 

Table I 

Age (years) 1 3 5 7 9 11 13 15 17 19 20 

Male 61.7 59.7 57.2 55.0 52.5 50.0 49.2 48.6 47.5 45.6 45.0 

Female 61.7 59.4 56.4 52.8 49.7 48.9 46.9 44.2 42.2 41.4 41.1 

 

Surface area has long been used to standardize measurements of the BMR in 

individuals of varying size. Rubner showed many years ago that animals that as diverse as the 

horse, man, dog and the mouse had very different BMRs if expressed in W/kg of body weight, 

but the figures for each species are remarkably similar if expressed in W/m2 of surface area. 

The surface of a few men and women has been accurately determined by pasting small pieces 

of paper all over the body and measuring the area of the paper. It was shown that surface area 

can be predicted from measurements of height and weight. A nomogram has been constructed 

for this purpose. 

The BMR is more closely related to "lean body mass" than to surface area. When the 

figures are expressed in relation to the lean body mass, the differences between men and 

women recorded in table 1.2 disappear. They are not the result of any fundamental differences 

in the metabolism of the two sexes, but reflect the fact that women are fatter than men. 

Table II summarizes the factors that raise and lower the BMR. The BMR is highest in 

people with considerable lean body mass (growing children, physical active people, pregnant 

women, and males).The BMR is also high in people who are tall and so have a large surface 

area for their weight, in people with fever or under stress and in people with highly active 

thyroid glands. 

When asleep throughout the night, the overall metabolic rate approximates very 

closely the BMR. When sleep begins, the effect of the last meal may raise the metabolism 

slightly, but in the small hours of the morning it is usually a little lower than basal rates. This 

is probably due to a slight fall in body temperature. 

BMR = 1 kcal/kg/hour 
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Table II  

Factors that affects the BMR 
 

Factor Effect of BMR 
Age Lean body mass diminishes with age, slowing the BMR 

Height In tall, thin people, the BMR is higher 

Growth In children and pregnant women, the BMR is higher 

Body composition 
The more lean tissue, the higher the BMR (which is why male usually have a 

higher BMR then female). The more fat tissue, the lower the BMR 

Fever Fever raises the BMR 

Stress Stress (including many diseases and certain drugs) raise the BMR 

Environmental temperature Both heat and cold raise the BMR 

Fasting / starvation Fasting / starvation lowers the BMR 

Malnutrition Malnutrition lowers the BMR 

Hormones The thyroid hormone thyroxin, for example, can speed up or slow down the BMR 

Smoking Nicotine increases energy expenditure 

Caffeine Caffeine increases energy expenditure 

Sleep BMR is lowest when sleeping 

 

 

 

Energy expenditure for maintain the constant composition of the body 

  

 Most of the materials listed in table III are part of the essential structure of the body, 

but a portion represents reserves or stores. Of the 9 kg of fat not more than about 1 kg is 

essential; the remainder represents a store which can be drawn upon in times of need. In obese 

people this store may be very much larger and form up to 70 percent of the body weight. Most 

of the protein is an essential component of the cells, but probably about 2 kg can be lost 

without any serious results. The body can be depleted almost by 200 g of carbohydrate. The 

body can lose up to 10 percent of its total water and at least a third of the mineral content of 

the skeleton without serious risk to life.  

Table III 

The normal chemical composition for a man of 65 kg 
 

Nutriments kg percent 

Protein 11 17.0 

Fat 9 13.8 

Carbohydrate 1 1.5 

Water 40 61.5 

Minerals 4 6.1 

  

 

At a meeting of the New York Academy of Sciences in 1963 Dr. Francis D Moore, 

professor of Surgery at Harvard, went to the blackboard and wrote the following equation: 

 

MAN = CM + EST + FAT 

 

 This is interpreted as follows: a MAN can be divided into these three compartments: 

- CM - the cellular mass which is the active tissue; 
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- EST - the extracellular supporting tissue which supports the cell mass; 

- FAT - the energy reserve held in adipose tissue. 

In a healthy body the cell mass may contribute about 55 percent of the total weight, 

the extracellular supporting tissue about 30 percent and the fat reserve about 15 percent. 

These proportions may be greatly altered by disease. Thus in starvation arising from 

lack of food or in emaciation that results from any warring disease, the cell mass is reduced 

and the fat reserve may be almost completely utilized. The extracellular supporting tissue is 

little altered in absolute size and so becomes relatively bigger and may comprise 50 percent or 

more of the body weight. In obesity, the fat reserve is greatly increased. 

An important difference exists between the chemical constitution of the fluid within the cells 

and that of the extracellular fluid which surrounds them. Cell fluid is primarily a solution of 

potassium ions and extracellular fluid a solution of sodium chloride. The anions within the 

cell are provided mainly by phosphates, proteins and organic acids in varying proportions. 

Table IV shows approximate concentrations of these and other ions in the two fluids. 

 

Table IV 

The normal distribution of ions 

 Intracellular (mEq/l) Extracellular (mEq/l) 

Cations   

Na+ 10 145 

K+ 150 5 

Ca2+ 2 2 

Mg2+ 15 2 

 177 154 

Anions   

Cl- 10 100 

HCO3- 10 27 

SO42- 15 1 

Organic acids  5 

PO43- 142 2 

Proteins  19 

TOTAL 177 154 

  

The difference between the concentration of the ions inside and outside the cells is 

only maintained by the expenditure of energy which is provided by the metabolic processes 

within the cells. Much of the energy expenditure of the resting body is used to maintain this 

electrolyte equilibrium. Cellular activity either in muscle, nerve or secretors cell is associated 

with local disturbances of ionic equilibrium. 

 

 

Thermo genetic effect of food 

  

 Food may increase metabolism: meat ingestion raises the metabolism most, fat next 

and sugar least of all the food stuff. On normal diets, the overall effects amount is not more 

than 5 - 10 percent of the basal metabolism over 24 hours. 

 The causes of the thermo genetic effect remain uncertain. The fact that has been 

demonstrated within 10 minutes after the ingestion of a meal suggests that part of it can be 

accounted for by the work necessary for the secretion of the gastric juice (which may contain 

hydrogen ions at 106 times the concentration present in the plasma). 
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 However this cannot account for its continuation, which may be for as long as five to 

six hours after a heavy meal. Clearly the absorption of food must in some way stimulate 

metabolism in the cells in general. 

 When a person eats, the gastro-intestinal tract muscles speed up their rhythmic 

contractions and the cells that manufacture and secrete digestive juices begin their tasks. The 

acceleration of activity produces heat and is known as the Thermal Effect of Food (TEF). 

 

 

Energy expenditure when walking 

  

The complexity of the factors may determine energy expenditure, but speed and body 

weight are the most important. Table V gives figures for rate of energy expenditure for people 

of different weights walking on the level at varying speeds 

 

Table V 

Rates of energy expenditure (W) 

Speed Weight (kg) 

kmph 45 55 65 75 85 95 

2.0 150 185 200 225 250 275 

2.5 185 215 240 275 300 335 

3.0 215 250 285 315 360 390 

3.5 250 290 325 360 410 450 

4.0 285 325 365 415 460 510 

  

 The figures are converted into kJ/min. or kcal/min. by multiplying by 0.06 or 0.0144 

respectively. A man of 65 kg who spends 30 minutes walking to his office at 4 kmph utilizes 

365 x 30 x 0.06 = 657 kJ or 158 kcal. 

 

 

Energy expenditure in muscular activity 

 Physical activity is the most variable component of energy expenditure. During 

physical activity, the muscles need extra energy to move and the heart and lungs need extra 

energy to deliver nutrients and oxygen and dispose of wastes. The amount of energy needed 

for any activity depends on three factors: 

 muscle mass; 

 body weight; 

 activity 

  

A heavy person uses more energy per minute to perform a task than a light person 

does. The activity’s duration, frequency, and intensity also influence energy cost. 

The occupational energy is taken as 4.0; 5.5 and 7.5 MJ for men following sedentary, 

moderately active and very active occupations respectively (952 kcal, 1309 kcal and 1785 

kcal). The difficulty lies in placing a particular group of workers into one of these categories. 

Many workers in the traditional heavy industries nowadays only do heavy physical work for 

short periods and most of their time is spent in work which would be classified as light or 

moderate. 

 Non-occupational energy varies widely from 3.0 to 7.0 MJ. 

 

Table VI  
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Energy expenditure and range of requirements of food for individuals and 

recommended intakes for groups of men in different occupational groups in the UK 

 Sedentary Moderately active Very active 

Energy expenditure    

       in bed 2.0 2.0 2.0 

       at work 4.0 5.5 7.5 

       non-occupational 3.0 - 7.0 3.0 - 7.0 3.0 - 7.0 

Energy requirements from food 9.0 - 13.0 10.5 - 14.5 13.0 - 17.0 

Recommended intake for a group 10.5 12.0 14.0 

TOTAL 2390 kcal 2868 kcal 3346 kcal 

 

 

Recommended intakes 

  

The stored energy (Es) depends on the difference between the energetic intake (Ei) 

and the consumption of energy (Ec). When the energy intake passes over the consumption, 

this surplus is stored in the adipose tissue. 

 

Es = Ei - Ec 

 The energy intake depends on: 

1. physical activity 

2. body size and composition 

3. age 

4. climate 

5. growth 

6. pregnancy 

7. lactation 

 

Effects of activity 

Energy expenditure arises with the activity: 

 energy expenditure in bed approximates closely to the basal metabolic rate (BMR 

= 1 kcal/kg/hour). 

 energy expenditures for the fulfillment of a professional task depends on the type 

of activity and profession. 

Professions with low energy expenditure (2,400 kcal for women and 2,900 kcal for men): 

 professors 

 civil servants 

 bookkeepers 

 physicians 

 lawyers 

 employs in the electronic industry 

 salesmen 

 

 

 

Professions with medium energy expenditure (2,700 kcal for women and 3,300 kcal for men): 

 workers from textile industry 

 students 

 soldiers 
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 housekeepers 

Professions with high energy expenditure (3,000 kcal for women and 3,700 kcal for men): 

 workers from construction industry and heavy industry 

 locksmiths 

 mechanics 

 turners 

 tractor-drivers 

 welders 

 soldiers in training periods 

 athletes 

 dancers 

Professions with very high energy expenditure (4,100 kcal for men): 

 diggers 

 forest workers 

 miners 

 

Effects of body size and composition 

A man of 80 kg obviously needs more food than a 40 kg woman. However, it is 

difficult to relate quantitatively food requirements and body size. Small animals eat much 

more food per unit of body weight than the large ones, this because the ratio of surface area to 

weight increases as size diminished and consequently more energy is needed to meet heat 

loses from the relatively large surface. 

The recommended energy intakes of FAO/OMS are for people with mean weights of 

65 kg for men and 55 kg for women. When mean weights are known to be many kilograms 

away from the figures, some adjustments are necessary, but it should be small, as high mean 

weight generally indicate widespread obesity. 

 

Effects of age 

Age may affect requirements in two main ways: 

 first, as people becomes older they tend to engage in employment which demands 

a smaller expenditure of energy 

 Second, in the basal metabolic state and in the resting condition, the expenditure of 

energy per unit of body weight decreases slowly after the early twenties. 

 

Effects of climate 

It is a common opinion that cold weather stimulates appetite and hot weather 

depresses it. Both very cold and very hot tend to restrict outdoor physical activity and so food 

requirements. 

 

Growth in childhood 

The energy intake for children of different ages must obviously allow the satisfactory 

growth and physical development and for the high degree of activity characteristic of healthy 

children. 

The recommendations are based on observed intakes of normally growing children 

and for the first year of life they are related to body weight. The energy required for growth is 

difficult to assess. 

Waterlow and Jackson give a value of 4.6 kJ/g for the energy cost of weight gain. 
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Pregnancy 

Oxygen consumption is increased during pregnancy to meet the needs of the fetus and 

placenta and of the enlarged uterus and breasts and also for increased cardiac and respiratory 

work. 

A realistic figure for the total energy cost of a pregnancy is about 335 MJ (80,000 

kcal). This intake can be supplemented with 150 kcal /day in the first trimester and 350/day in 

the second and in the third trimester. 

 

Lactation 

The quantity of breast milk produced by women varies widely and depends on many 

factors, including the social environment and the physical and mental health of the mother. 

For the purpose of estimating requirements for lactation for a period of six months, an average 

daily production of 850 ml (600 kcal) can be assumed. To provide milk with an energetically 

value of 600 kcal, a mother would therefore need additional food.  

An additional dietary intake of 500 kcal / day during lactation is recommended, 

because the extra fat lay down during pregnancy provides a reserve of energy for use in 

lactation. 

 

 

ENERGY BALANCE AND THE REGULATION OF THE BODY WEIGHT 

 

The chief factor determining body weight in adults is the size of the energy store in the 

form of fat and this depends on the balance between energies (E), balance where: Es is the 

store mainly in adipose tissue 

 

Ei is the intake of food 

Eo is the output of which the main variable is the amount of physical activity. 

 

Es =  [Ei - Eo] 

 

The balance is also determined in part by the mind and in specially by the various 

appetites. The physiological mechanism regulates the energy balance through controlling 

inputs and outputs of energy from centers in the central nervous system in a manner similar in 

many ways to the mechanisms that regulate body temperature, blood pressure and plasma 

osmolarity. 

 
 

 

UNDERNUTRITION 

 

Starvation and Anorexia Nervosa 

Starvation arises when: 

 There is not enough food to eat, for instance in times of famine; 

 There are severe diseases of the digestive tract, preventing the absorption of nutrients 

(malabsorbtion syndrome and cancer of the esophagus); 

 There is disturbances which either reduces the appetite or interfere with the normal 

metabolism of the nutrients by the tissues, such a disturbance might be metabolic in origin 

(in renal or hepatic failure) or due to severe and long-lasting infections; 

 in patients who greatly reduce their food intake for psychological reasons (anorexia 

nervosa). 
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In all these circumstances, there is wasting of the body with loss of both muscle and fat. 

 

Wasting of lean tissue is the most characteristic feature of starvation. At autopsy a 

patient who has died of starvation may have little or no remaining adipose tissue. As a result 

the skin is loose. There is also atrophy of all the viscera except the brain, which is spared. 

The wasting and loss of weight are at first rapid if food supplies are suddenly reduced, 

but gradually slow down even though there is no change in the amount of food eaten. There 

are three reasons for this slowing down: 

 

 With the wasting of the body the cell mass of actively metabolic tissue is reduced 

and therefore requires less energy to maintain its activity; 

 The body being lighter requires less mechanical work to move it about; 

 All unnecessary voluntary movements are curtailed. 

 

In these ways the body is able to achieve an important degree of biological adaptation 

to a restricted food supply. 

 

Changes in body composition 

Twenty-five percent of the weight of a healthy non obese body can usually be lost 

without immediate danger to life. A normal man can lose about 3 kg of protein, 6.5 – 8 kg of 

fat and 200 g of carbohydrate. This amount of protein, fat and carbohydrate represents the 

reserve or store of about 310 MJ (75,000 kcal). A man does not die quickly of starvation. 

Many healthy people have taken no food for 14 days. 

 

1. Stores of energy and survival 

The reserve of carbohydrate is insufficient to meet energy needs even for a day. 

Wherever possible it is desirable to provide a starving man with at least 100 g of carbohydrate 

daily. This will prevent the onset of ketosis and will also reduce the breakdown of 

endogenous proteins. Normally the brain use carbohydrate and nor protein and fat. The 

oxygen consumption of the human brain is about 45 ml/min. This involves the combustion of 

80 - 90 g/day of glucose. During complete starvation part of these comes from the conversion 

of protein in carbohydrate, due to gluconeogenesis in the liver (this corresponds to a 

breakdown of approximately 66 g of protein/day). 

In prolonged fasting or starvation, adaptive mechanisms come into play, which slow 

down the breakdown of protein to only about 20 g/day after 5 or 6 weeks. 

Adaptation occurs in the brain so that it can utilize keto acids, particularly -

hydroxibutiric acid. This spears the need of glucose. Gluconeogenesis in the liver falls off 

because the amount of alanine coming from the muscles is reduced. Meanwhile, the kidney 

has to continue to form ammonia for amino acids, to maintain acid - base homeostasis and in 

this process glucose is produced. Thus the major share of the reduced gluco-neogenesis takes 

place in the kidney. 

 

 

 

 

 

Table VII 

Losses of body weight and fat, protein and water on low energy diets,  

(a) 4,3 MJ (1020 kcal)/day (13 men) and  

(b) 2,4 MJ (580 kcal)/day  (6 men). 
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DAYS 

Mean daily loss in grams 

Weight Fat Protein Water 

a b a b a b a b 

1 – 3 800 733 200 198 40 66 560 469 

4 – 6 - 500 - 200 - 50 - 250 

7 - 13 233 367 161 194 28 48 44 125 

22 - 24 167 - 142 - 25 - 0 - 

 

2. Changes in body water 

There is a large loss of body water, about 1.5 litters, in the first three days. This is an 

immediate response to dietary carbohydrate restriction and is responsible for the greater part 

of the weight loss that occurs in the first week, when dietary intake is restricted. 

One gram of glycogen binds 3 - 4 g of water. After six months of partial starvation, the 

water content of the body had fallen much less than the body weight; the loss was of the 

intracellular water and the amount of extracellular water remained virtually unchanged. Thus 

as the tissues waste, the size of the extracellular compartment becomes relatively greater and 

this gives rise to edema. 

Famine edema is a characteristic feature not only in victims of famine but also in 

patients severely undernourished as a result of diseases. 

Protein deficiency always associated with starvation may cause the fall of the 

concentration of plasma albumin and this contributes to the edema, in some cases. However, 

there is no correlation between the severity of the edema and the plasma albumin 

concentration and this cannot be the main cause. 

There is little disturbance of renal function although the excretion of a large water load 

may be delayed. This is probably the consequence of a slight reduction in glomerular filtration 

rate resulting from a reduced cardiac output. This might be a contributory factor in some cases 

of famine edema but is not the main cause. 

When fat is lost and the tissues shrink, the skin is not sufficiently elastic to contract to 

the new body size. This may lead to a fall in tissue tension with seepage of water from the 

blood into the interstitial spaces. Associated with the constancy of the extra cellular fluid 

volume, there is little change in the amount of sodium in the body. 

The potassium deficiency may arise to more than one-third of the 3,500 mmol 

normally present in the body. 

Secretion of the pituitary gonadotrophins is impaired and plasma concentrations of 

testosterone and urinary 17-cetosteroids fall. Plasma insulin is low during fasting because 

glucose and amino acids, which stimulates its secretion, is not being absorbed. Secretion of 

pituitary growth hormone tends to be increased and this favors fat mobilization. The active 

form of the thyroid hormone falls and that of its inactive metabolite rises. 

 

Clinical features 

The patients are thin and the lax skin folds give evidence of recent loss of weight. 

The hair is dry and lusterless. 

The eyes are dull and sunken. 

The skin is thin, dry, no elastic; dirty brown splotches of pigmentation may appear 

over the face and trunk. 

Polyuria at night is a frequent and troublesome symptom. When edema begins to 

appear it is usually first notice in the face if the patient is lying down. When the patient gets 

up the fluid gravitates to the legs, causing ankle edema. 

The blood pressure is low; the pulse rate usually falls during partial starvation. 
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A mild anemia is not a feature of starvation. Associated vitamin deficiencies seldom 

give rise to clinical signs in starving people; the need for vitamins is probably reduced when 

the metabolism is lowered by starvation. 

Clinical evidence of hormonal disturbance is not lacking in starvation. 

The symptoms related to the psychological state: 

 the intellect is usually clear; 

 the personality may be seriously affected; 

 the mind is never fixed for long on a single subject; 

 physical apathy; 

 the person worries and become hypochondriac; 

 noise sensitivity; 

 in the last stages of starvation the personality may disintegrate completely. 

 

 

MALNUTRITION 

 

Protein-Calorie Malnutrition (PCM) includes a number of disorders, from one end 

decay is due to energy and protein restriction, the other end is kwashiorkor due to the 

qualitative and quantitative protein deficiency. 

 

Etiology and epidemiology 

PCM occurs in children under 5 years, whenever the diet is low in protein and energy. 

Decay occurs in children under one year in urban areas. Urban influences predisposing to 

depression are: 

 Sequence of tasks quickly and fast and early weaning; 

 Improper artificial diet with much diluted milk produced in inadequate amounts (to 

reduce expense). So these kids are diet low in energy and protein. 

Kwashiorkor is mainly a rural disease and occurs in the second year of life. The 

disease occurs after a long period of breast feeding, the child is weaned the traditional family 

diet, low in protein because of poverty. In many rural areas where kwashiorkor is endemic, 

inadequate nutrition before harvest, so this season incidence increases. Intercurrent infections 

growing energy needs and triggers the disease. These diseases are malaria, measles, and 

gastroenteritis. 

 

Clinical symptoms of PMC  

Nutritional morass - symptoms: restlessness, sometimes alternating with apathy, 

diarrhea, dehydration, weight loss, reduced subcutaneous tissue; some children are anorexic-

looking old. If the disease takes child's height is below standard. Children have diarrhea and 

chairs acid, which is aggravated by the addition of infection. The abdomen may be slim, or 

eased gas. 

Is weak and atrophied muscles, skin and mucous membranes are dry and atrophic, but 

the changes are not visible characteristic of kwashiorkor. Vitamin deficiencies can or cannot 

be found. 

Kwashiorkor is characterized by edema that is associated with weakness, anorexia, 

diarrhea, apathy. Infection often precipitates this disease and may be the reason that brings the 

child to the doctor. 

Downturn is an early sign, while the presence of edema and subcutaneous fat causes 

weight loss to be less obvious. 
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Edema size depends on the amount of salt in the diet. It can be distributed throughout 

the body, including the face, but is usually evident on the legs. Ascites and pleural fluid are 

usually mild and are related to infection. 

Dermatitis is represented by desquamation areas and areas of hypo-or hyper 

pigmentation. Legs, buttocks and perineum are affected, ulcers appear at the pressure points, 

and cracks in the skin folds. Healing of these lesions generates depigmented areas. 

Hair is soft, fine and rare. At dark ripples disappear. Areas or strands of hair appear 

red, brown or gray. Liver can be palpated, being firm flesh. Muscles are melted, so many 

children have a regression in development and may become unable to walk or crawl. 

Kwashiorkor the morass - in areas where PCM is endemic many patients comes to the 

hospital with a mixture of depression and kwashiorkor. 

The delay in development of food origin - some children adapt to prolonged lack of 

food - energy and protein - with a marked growth delay, height and weight are reduced to 

similar extents. 

Underweight children - children PCM in subclinical form can be detected by age or 

weight relative to height. These children are shorter than their genetic potential and in many 

cases there is a risk of gastro-enteritis, respiratory infections that can trigger the disease. 

 

Body composition 

Metabolic and biochemical disorders - children with this condition are not only 

underweight, but also have abnormal tissues in terms of composition. There have been 

analyzes of tissues of children who died of this disease. Total protein reached 35.2% of the 

value expected from normal child. 42% of these proteins were represented by collagen 

(collagen in healthy children representing 27% of total protein). Water increased from 62% to 

80% in the first stage and later to decrease the occurrence of diarrheal seats them. Body fat 

drops to a value of 0.1 kg, reaching to 6.6% of the value seen in healthy children and Minerals 

represent 50% of normal. 

General metabolism - metabolic rate is low, but probably not more than decreasing 

cell mass. 

Protein metabolism - disturbances in the supply of amino acids are illustrated by 

characteristic changes in the plasma amino acids. Essential amino acid concentration is low, 

but non-essential amino acids may be higher than normal. Serum albumin is low due to the 

weakening synthesis in the liver. In patients with kwashiorkor it is usually under 20 or even 

below 10 g / l which explains edema. In its concentration decay is also reduced, but is about 

25 g / l IgG is often increased if an infection is present, but other immunoglobulin are normal. 

They reported low levels of certain enzymes cholinesterase, alkaline phosphatase, amylase, 

and lipase. Blood urea is usually low and may fall to 6 mg/10 ml reflecting a low protein 

intake. Urinary creatinine is also reduced, reflecting the decrease in muscle mass. 

Lipid metabolism - fatty liver is characteristic of kwashiorkor, but is unusual in 

depression. Excess fat in the liver is the triglycerides. In kwashiorkor serum triglycerides and 

cholesterol are low due to low availability of liver cells to mobilize lipids as lipoproteins. 

Carbohydrate metabolism - blood glucose is usually normal. Hypoglycemia may occur 

as a complication. 

Metabolism of water and electrolytes - potassium deficiency can occur, magnesium or 

sodium under water and electrolyte loss through stool. Hydrogen plasma can be increased or 

decreased. Acidosis is probably a consequence of reduced circulation and tissue hypoxia and 

alkalosis is associated with potassium loss and decreases the possibility kidney excretion. 

Metabolism of drugs - sometimes need treatment with medications.  

Some antibiotics and antimalarials act by interfering with nutrition. Streptomycin, 

chloramphenicol, tetracyclines inhibit protein synthesis by interfering with folate antagonist. 
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Some drugs are transported in circulation bound to plasma proteins. Because plasma from 

kwashiorkor has a low albumin, present a reduced binding capacity for salicylates, digoxin 

and barbiturates (thiopenton). To standard higher unbound concentrations of the drug 

increases the risk of toxic effects. 

 

Changes in organs and body systems 

Digestive system - cells in the pancreas and intestinal mucosa is atrophied and cannot 

produce normal amounts of digestive enzymes. 

Liver - fat accumulates first in droplets in liver cells, located in the outer lobe. Then 

the droplets grow and extend from the periphery to the center of the lobules. Despite marked 

structural changes in liver function is well maintained. 

Regarding endocrine glands there is no evidence of primary endocrine hypofunction in 

PCM. 

Cardiovascular system - the heart atrophy occurs in severe cases. This leads to reduced 

cardiac volume and poor circulation. In severe cases the extremities are cold and cyanotic and 

the pulse is small or impalpable. 

Kidneys - may find a slight albuminuria, but there is no specific structural or 

functional abnormality of the kidneys. Glomerular filtration can be reduced, probably due to 

dehydration or low cardiac volume. Concentration power of the kidneys is often small, but it 

may be the result of depression tubular function by electrolyte deficiencies. 

Immune system - PCM thymus, tonsils, spleen and other lymphoid tissues are 

atrophied, so that cell-mediated immunity is reduced, while humoral immunity is not 

impaired. 

 

Treatment 

Children with severe disease require hospitalization. Resuscitation is required when 

there is diarrhea and vomiting producing dehydration. In this case we require intravenous 

fluid administration and after oral. Many patients have malaria, pneumonia, staphylococcal 

infections and require chemotherapy. 

In the first or second day the child can be fed with diluted milk which adds sugar. 

When it is accepted dilution is reduced and adds vegetable oil as an energy source. Dilute 

milk because the baby tolerates low fat sick. Liquidity needs of 150 ml / kg / day. Proteins are 

initially administered in an amount of 1 g / kg body weight and gradually increase to 2 g / kg. 

Energy intake is a difficult problem, requiring an increased intake which is achieved by 

including large amounts of fat. All children hospitalized with severe PCM should receive a 

daily supplement of vitamins and minerals. 

Rehabilitation - includes training mothers about how to prepare food for children. 

Concentrated food supplements - for tissue repair and for growth lost weight children 

require more calories diet (200 kcal / kg). In this concentrated food intake is recommended. 

 

 

 

 

 

 

 

ENERGETIC NUTRIMENTS 
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PROTEINS 

 

Proteins are chains of amino acids of different types, which may contain in addition to 

C, O, H, S, P, and small amounts of Fe, Cu, Zn and other elements. 

 

Composition, classification, properties 

All amino acids have a common basic structure, consisting of an amino group at one 

end and an acid group (carboxyl) on the other. 

Amino acids are all characterized by the presence of a carboxyl (COOH) group with 

acidic properties and an amino (NH2) group with basic properties, attached to the same 

carbon atom; the rest of the molecule varies with the particular amino acid. The structure of 

an amino acid may be represented by the formula: 

 

 
 Plants can synthesize all the amino acids they need from simple inorganic chemical 

compounds, but animals are unable to do this because they cannot synthesize the amino group 

(-NH2) so, in order to obtain the amino acids necessary for building protein, they must eat 

plants or other animals. Differences in chemical chain that is attached to the base structure, 

which leads to the formation of 20 different amino acids. Commonly found in biological 

materials. The amino acids are linked together in protein molecules by peptide linkage in 

which the basic (amino) group of one amino acid is linked to the carboxyl group of another, 

with the elimination of a molecule of water. There are amino acids that cannot obtain from the 

diet. 

A number of amino acids, called essential, cannot be synthesized in the body and 

come from food: isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan 

and valine. The 9
th

 essential amino acid - histidine - is used to maintain the nitrogen balance, 

for growth. 

 

Proteins are simple structures resulting from the union of amino acids are peptides. 

Peptides are classified as follows: 

 Oligopeptides - containing up to 10 amino acid residues; 

 Polypeptides - containing over 10 amino acid residues. 

 

Peptides found as such in food or resulting from protein hydrolysis under the influence 

of specific enzymes. 

In order of complexity as simple proteins or peptides the first is halo-protein, 

containing only amino acids. 

These are: 

- Protamins and histones that are found in seminal cells, the composition of 

hemoglobin, hemocianinei, the myoglobin and nucleoproteins; 

-  Prolamins and are glutelins cereal seed protein, low in lysine and tryptophan; 

 

 

Water-soluble albumin is coagulated by heat. 

 

Globulins coagulate by heat, are widespread in the animal and plant kingdom. 
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Scleroproteins are insoluble in water, do not contain tryptophan, are not attacked by 

proteolytic enzymes of digestive juices and fibril structure. 

Protein conjugate (heteroproteins) contain protein in addition to simple non-protein 

component (prosthetic group).  

These are: 

 Phospho-proteins - this esterifies phosphoric acid groups of serine and threonine alcohol; 

 Glycoproteins - prosthetic group is represented by carbohydrates or their derivatives, 

when the predominant carbohydrates, glycoproteins are called mucopolysaccharides; 

 Lipoproteins containing different types of lipids (phospholipids, cholesterol, glycerides, 

fatty acids) and these are the main form of transport lipids and fat-soluble substances 

(vitamins, carotenoids, sterols) cell membranes, mitochondria and endoplasmic reticulum 

are rich lipoproteins; 

 Cromoproteins include hemoglobin, myoglobin; 

 Metaloproteins - prosthetic group consists of one or more metal atoms bound to amino 

acids in the protein molecule; 

 

Resulting from the union protamines - nucleoprotein and histones with nucleic acids, 

they are found in all plant and animal cells and perform important roles in cell division, 

protein synthesis and transmission of hereditary characters. 

Nutritional efficiency is strongly dependent protein amino acid structure. After content 

in essential amino acids, proteins can be divided into three categories: 

 

- Proteins with high biological value (class I), containing all essential amino acids in 

the proper proportions of the human body. They are most effective in promoting growth, 

repair wear and other functions performed by proteins. This includes most animal proteins. 

- Average biological value protein (class II), containing all essential amino acids, but 

some are in low proportions (limiting amino acids). Their ability to synthesize protein is less 

and stimulating growth in children or adults maintains nitrogen balance balanced quantities 

are required for proteins larger than first class. Are especially Pulses (limiting amino acid - 

methionine), cereals (limiting amino acid - lysine), vegetables and fruits. 

- Lower biological value (class III) - they lack one or more essential amino acids, and 

some of the others are in inadequate quantities. If they are administered as the single source of 

proteins, cannot support growth of young animals or nitrogen balance in adults. Example: zein 

of corn (without lysine and tryptophan very poor), animal collagen connective tissues (lacking 

tryptophan and low in methionine, isoleucine, lysine, threonine). 

 

Digestion and absorption of proteins 

Proteins are broken still in the stomach of enzymes (pepsin gastric) that are activated 

by acids. When passing into the small intestine proteins are already broken down into longer 

chains of peptides, dipeptide, tripeptide, and few amino acids. Increasing the pH to about 7 in 

the duodenum and jejunum allows enzymes (trypsin and chymotrypsin) to perform final decay 

chain protein (amino acids appear many). Dipeptides and tripeptides are captured by intestinal 

mucosal cells, which penetrate facilitated diffusion or active transport under the influence 

aminopeptidase and carboxypeptidase are broken down into amino acids, which are absorbed 

and released into the bloodstream. Amino acid absorption occurs throughout the small 

intestine.  

Blood amino acids are available for any cell of the body, which can be used in several 

ways: 

 Can be used as such and become part of maintaining and developing protein; 
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 Cell amino group can use to build another amino acid, the rest can be used as fuel 

or if necessary, stored as glycogen or fat; 

 As an energy source in case of failure of the fuel in the form of glucose or fatty 

acids; 

 In case of surplus power generating substances and amino acids, they lose nitrogen 

as urea, and the rest is converted into fat, so food rich in protein can help install 

obesity. 

 

The role of proteins in the body 

- The role of plastic is the main role of the protein. They contribute to the subcellular 

organization of living matter, forming matrix which preserve cellular structures. A well-fed 

human adult contains about 11 kg of protein. 

In multicellular organisms protein constituents of cells are differentiated for: transport 

oxygen (red), discharge (exo-and endocrine glands), contractions (muscle), genesis and 

transmission of the nervous impulse (neurons). 

- An essential role of the protein is the catalytic enzyme. Enzymes are among the most 

important of the proteins formed in living cells. 

- Role in defending the body structure is achieved by antibodies in which they are 

proteins (immunoglobulins).  

- Influences the distribution of proteins in body fluids and electrolyte balance. Water 

can diffuse freely inside and outside the cell, proteins do not have this possibility (attracts 

water). 

- Due to ampholytes, proteins act as buffer systems have a role in maintaining the 

constancy of pH. 

- The role of protein energy is achieved with mandatory participation of amino acids 

in plasma. Energetic role is secondary, although one gram of protein metabolism produces 4.1 

kcal. Their role is secondary energy because they are more expensive, not fully release the 

energy contained in the molecule (urea, uric acid also contain energy), the products of 

catabolism has a degree of harm and labor secret. 

- Antitoxic role of proteins is achieved in the following ways: by maintaining normal 

trophic tissues and organs, by providing necessary equipment metabolism enzyme harm, by 

providing partners conjugation (glycine, cysteine, glutamic acid), sulfur amino acids are 

required not only for sulphono-conjugations and cysteine conjugations sulfhydryl groups but 

also rehabilitation, which is the active part of many enzymes that have been blocked or 

oxidized by chemical pollutants. 

 

Protein requirements 

Maintaining life requires permanent consumption of protein. In the early days of non-

proteic diet body consumes protein reserves in the liver and other organs. Nitrogen 

consumption is achieved at the expense of the amino acids in muscle. Extension of non-

protein intake leads to weight loss, even if energy intake is adequate. This obligatory nitrogen 

loss, also called "endogenous nitrogen charge" or "wear coefficient" is the cost of living 

nitrogen. 

It correlates with basal metabolism: for one kilocalorie basal lose an average of 2 mg 

of nitrogen, so for 1700 kcal. 3400 mg base eliminates nitrogen. It is known that 1 g of 

nitrogen found in 6.25 g protein, 3.4 g nitrogen so will be in 21.25 g protein.  

 

In fact demand is much higher because: energy expenditure above basal metabolism of 

the body, only some of the amino acids repairs wear other hand is catabolism, needs Proteins 

used depends on the nature of the relationship between lipids and carbohydrates in food. 
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FAO Committee / WHO stated that if it were only consuming milk or egg proteins 

should be sufficient 0.57 g / kg / day in males and 0.52 g / kg / day in females.  

Proteins requirements are as follows: 

-0 - 6 months 2.2 g / kg / day 

-6 - 12 months 2.0 g / kg / day 

-1 - 3 years 1.8 g / kg / day 

-4 - 10 years 1.1 g / kg / day 

-11 - 14 years 1.0 g / kg / day 

-15 - 18 0.9 g / kg / day 

-19 and above 0.8 g / kg / day 

- Adult 0.8 g / kg / day 

These needs are increased by 30 g / day during pregnancy and 20 g / day during 

lactation. 

Protein needs can be determined and the percentage of the calorific value of the diet.  

Protein ration should represent 10 to 14% of the total energy spent, animal protein to 

cover 30-40% of the ingested protein. 

 

Food sources 

The protein content is expressed as g/100 g of food. The best sources are: meat, eggs, 

milk and products because there are animal proteins. Also good sources are: pulses, nuts and 

another but with less biological value. 

 

Protein deficiency 

Protein deficiency also occurs in adults and in prosperous countries for: 

 chronic alcoholics; 

 patients with chronic gastrointestinal disorders; 

 surgical patients with severe injuries; 

 some patients with chronic renal disease lose large amounts of protein in urine; 

Patients with a damaged liver may be unable to utilize amino acids for the synthesis of 

specific protein. 

 

 

 

L I P I D S 

 

Lipids are a group of organic substances insoluble in water and soluble in organic 

solvents. 

 

Composition, classification, properties 

Lipids are organic compounds of carbon, hydrogen and oxygen, with a smaller 

proportion of oxygen than carbohydrates. They result from the esterification of fatty acids 

with various alcohols. 

Fatty acids can be saturated and unsaturated. 

 

 

 

 

 

Free Fatty Acids (FFA) 
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Free Fatty Acids are liberated from triglycerides in adipose tissue and are carried in 

the plasma to other tissues bound to albumins. 

 

Essential fatty acids (EFA) 

Physiologically, the most important EFA is arachidonic acid (C20:4, n-6), but this is 

readily formed in the tissues from linoleic acid (C20:2, n-6) which is the main dietary source. 

Most vegetable oils are good dietary sources. EFA are the predominant fatty acids in the 

phospholipids and cholesterol esters that are the main component of the membranes 

surrounding cells and intracellular organelles such as mitochondria. 

Saturated fatty acids oppose the action of EFA and if added to an EFA-deficient diet, 

growth stops sooner and the skin lesions develop earlier. 

Arachidonic acid is the precursor of prostaglandins in the tissues and one of these, 

prostaglandin H2, is readily converted into prostacyclin and tromboxane A2, the former 

inhibiting and the latter stimulating a part of the clotting mechanism in the blood. 

 

Health Effects 

From all the nutrients, fat is most often linked with chronic diseases.  

A diet with a high fat content, raise the risk of heart disease, some types of cancer and 

obesity. Short chain saturated acids have (butyric acid, caproic acid), medium chain (capric 

acid, lauric acid) or long (palmitic acid, stearic acid). 

Monounsaturated acids are represented by oleic acid, palmitoleic, and are represented 

by the polyunsaturated linoleic, linolenic and arachidonic acids. 

Arachidonic acid is found in small amounts in animal fats, but is well represented in 

the fat of fish. 

Polyunsaturated fatty acids cannot be synthesized by the human body, so they are 

called essential. 

True essential fatty acids are linoleic and linolenic acid, arachidonic acid synthesizing 

them out of the presence of vitamin B6. 

Essential acids are divided as follows: 

• ω6 fatty acids - linoleic and arachidonic acid; 

• ω3 fatty acids - linolenic acid, eicosapentaenoic, docosahexaenoic. 

 

Arachidonic acid and eicosapentaenoic the synthesis of compounds called eicosanoids 

that have different roles in the body: affect thrombus formation, influence growth and lower 

blood pressure, regulate blood lipid levels, have a role in the immune response. 

An eicosanoids consisting of ω6 fatty acids can cause vasoconstriction clots and 

lowers cholesterol levels by rapid degradation. An eicosanoids consisting of ω3 fatty acids 

does not cause vasoconstriction and lowers cholesterol levels by lowering its transportation 

availability. 

 

Lipids are classified as simple and complex. 

Simple lipids after alcohol nature are divided into: 

 glycerides containing glycerol; 

 sterols containing sterides; 

 cerides containing alcohols. 

Triglycerides are the most common and specific to each animal species. 

 

Complex lipids contain in addition to the simple phosphoric acid, aminoalcohols, 

amino acids and carbohydrates. This includes complex glicerolipids sphingolipids. 
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• Glicerolipids complex containing glycerol and include glicerophospholipidele (also 

contain phosphoric acid, alcohols), glycero-amino-phospholipids and glicerosulfolipids 

(containing sulfur). Glycero-amino-phospholipids are represented by lecithin, cephalin and 

serinfosfatide. Lecithins molecule containing unsaturated fatty acids and choline released by 

decomposition (basic nitrogen) that protects the liver. Cephalins accompanying lecithins, but 

in smaller quantities (focus in the brain). Serinfosfatides are phospholipids, that is esterified 

with phosphoric acid nonessential amino acid serine (present in the brain). 

• Sphingolipids do not contain glycerol, which is replaced by sphingosine (an 

aminoacid). They predominate in the animal kingdom, especially in the nervous system. They 

are classified into: sphingophospholipids (sphingomielin is present in the myelin sheath of 

axons) sphingoglicolipids (cerebrosides present in liver and spinal cord, brain gangliosides - 

especially in the gray area). 

 

Digestion and absorption of lipids 

Triglycerides and steridesle predominate in food, while phospholipids are found in 

smaller quantities, and other types of fat are negligible. 

Finely emulsified fat hydrolysis in the stomach starts the action of gastric lipase. 

Reached the duodenum causing gastric secretion of cholecystokinin chemistry, hormone 

causes contraction of the gallbladder and biliary tract. 

Food triglycerides are hydrolyzed by pancreatic lipase after emulsification by bile 

salts. End products of hydrolysis of lipids to be absorbed is represented by fatty acids, 

glycerol, mono-and diglycerides probably some. 

Free fatty acids, cholesterol, monoglycerides, diglycerides and triglycerides some 

resulting is a complex with bile salts to form micelles, water-soluble and absorbable in the 

first part of the jejunum. 

Of enterocyte fatty acids with less than 12 carbon atoms can jump in the portal vein. 

The more carbon atoms are esterified with glycerol or cholesterol and with small amounts of 

proteins forming chylomicrons and very low density lipoproteins. Chylomicrons pass into the 

lymphatic vessels and lymph channel and then finally reaching the blood. 

Transport lipids in the body - they are transported from the digestive system in two 

ways: low molecular weight fatty acids and glycerol travel freely in the blood, 

monoglycerides and fatty acids with long chain triglycerides and travel form as chylomicrons 

in the lymph and blood. In this context lipoproteins that carry them are very important. The 

lipoprotein molecules contain more protein so their density is higher (HDL), and the 

percentage is higher lipid molecules decreases density (LDL). 

 

Circulating blood lipoproteins following characteristics: 

• chylomicrons formed in the intestine to transport the ingested fat cells contain 

mainly triglycerides; 

• Very Low Density Lipoproteins (VLDL) contains more triglycerides and are formed 

in the intestine and liver; 

• Low Density Lipoproteins (LDL) carries cholesterol to cells; 

• High Density Lipoproteins (HDL) carries fat storage to other tissues. 

 

The role of lipids in the body 

- The main function of fats is energy production, offering 9.0 gram of fat calories. In 

between the meals or food restrictions ensure their energy needs through body fat stored in 

adipose tissue. Proper decomposition of lipid extracts requires the presence of glucose (to 

ensure decomposition to CO2 and H2O). In the absence of carbohydrates appear ketone bodies 

in blood and urine. 
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- Role shock and wallpapering is done by surrounding vital organs. 

- Role in thermoregulation by skin lining and isolation of the extreme temperatures. 

- Role plastic, they are part of cell membranes. 

- Some nutrients are soluble and therefore are present in fatty foods: essential fatty 

acids and fat-soluble vitamins (A, D, E and K). 

 

Vegetable oils have a high nutritional value by intake of essential fatty acids which 

provide: 

• developing young bodies (their absence reduces development causes eczema); 

• regulation of cell permeability and transport of lipids in the bloodstream (essential 

fatty acids are constituents of the phospholipids that make up cell membranes); 

• lowering blood cholesterol by forming esters that are soluble in the plasma and 

rapidly metabolized; 

• involved in redox reactions, so in cell respiration; 

• stimulating the activity of enzymes - cytochrome oxidase, succinate dehydrogenase; 

• arachidonic acid is the precursor of prostaglandins and thromboxane A2 participates 

in the formation and prostacyclin (substances involved in the control of vascular tone). 

- dietary fat stimulates bile contractions and give food taste good. 

- preparations fat decrease stomach motility and go slowly into the duodenum. 

- cholesterol is: a precursor of bile; material for sex hormones and other hormones, the 

skin is converted to vitamin D in sunlight, a component of every cell, enters the structure of 

the brain and nerve cells. 

 

Recommended daily intakes of lipids and inappropriate consumption effects 

A variable percentage between 50-66% of dietary fat consumed in the form of fat, the 

rest are part of mixed foods (meat, milk). 

Lipid ratio should not exceed 30-35% of total daily calories and 1/2 - 1/3 of them 

should be represented by vegetable oils rich in essential fatty acids. 

Fat intake will reach 20% of the energy consumed in sedentary elderly, obese patients 

with dyslipidemia, impaired hepatic and pancreatic, biliary tract disease other with enteritis 

and malabsorption syndromes. 

Increased fat intake to 35% of calories diet is recommended in children and 

adolescents, adults with high energy expenditure (working in windy conditions, wet and cold). 

 

RDI of fat in grams is: 

- 0.7 to 1 g / kg / day in sedentary adults; 

- 1 to 1.5 g / kg / day in adults; 

- 2 g / kg / day in children. 

 

 

 

 

 

 

 

 

 

 

 

CARBOHYDRATES 
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Sugars or carbohydrates occur, especially through photosynthesis in green leaves. 

Foods rich in carbohydrates are represented mainly by vegetable products; milk is the only 

food of animal origin containing large amounts of carbohydrates. 

 

Composition, classification, properties 

Carbohydrates used by humans are monosaccharides, disaccharides and poly-

saccharides. 

Monosaccharides - pentozele are present in small quantities and energy unimportant. 

Ribose and deoxyribose are components of nucleic acids are present in all animal bodies. 

Hexoses are present in foods as glucose, fructose and galactose. Glucose is synthesized by 

green plants leaves provide energy to cells. Galactose is a component of milk sugar. 

 

Glucose 

Disaccharides are represented by sucrose, maltose and lactose. 

Resulting refined sucrose from sugar cane juice or sugar beet and contains one 

molecule of glucose and one fructose. 

Maltose is the decomposition of starch and contains two molecules of glucose, while 

lactose containing one molecule of glucose and one galactose. 

Polysaccharides can be vegetable or animal origin. 

Starch is the storage form of carbohydrates in plants. 

Dextrin is degradation of starch. 

 

Starch 

Cellulose is also a polymer of glucose resistant to acid or enzymatic hydrolysis. 

Grazing animals can degrade, but man has this capability, so pass undigested cellulose fibers 

and cleared by the chair or disintegrated by microbial fermentation. There are some pulps 
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"tough" they are indigestible and other "soft" (hemicelluloses) that can be partially 

decomposed and utilized by the body. Other plant polysaccharides are inulin, gums and 

mucilages, pectins. 

Liver glycogen is animal equivalent of starch. 
 

 

  

Cellulose 

Mucopolysaccharides found in animal bodies, contributing to the formation of 

extracellular fundamental substance of connective tissue. 

 

Digestion and absorption of carbohydrates 

Starch digestion begins in the mouth under the action of salivary ptyalin and 

continuing into the duodenum under the action of pancreatic amylase dextrin formation and 

then determining their decomposition to maltose. Disaccharides are split by specific enzymes 

in betting on the edge of enterocytes, while cellulose and hemicellulose are resistant to 

digestive enzymes and contribute to the formation of feces. Hexoses cross the intestinal 

barrier only after phosphorylation and the mechanism of absorption depends on the 

concentration of enterocytes and blood. If enterocyte concentration is higher than in blood 

absorption is by passive diffusion, whereas otherwise absorption is achieved by active 

transport. 

 

The roles of carbohydrates in the body and deficiency effects 

Carbohydrates are the main suppliers of energy for the body, providing 4.0 kcal per 

gram. Given the deficit of carbohydrates the body can use proteins and fats to produce them. 

When we are using lipids appear unusual decomposition products (ketones). Insulin 

facilitates entry of glucose; glucagon and adrenaline while their antagonistic action. Brain, 

peripheral nervous system and red blood cells use glucose as the sole energy source. In 

situations of tissue hypoxia prefer glucose to fatty acids because it contains more oxygen 

relative to carbon atoms. 

- glucose is a tonic for the liver cell is required intense anabolic reactions and 

catabolism; 

- get in the structure of glucuronic acid and hyaluronic mucoitin of chondroitin and 

sulfate, heparin, nucleic acids, the immunpolysaccharides and intrinsic factor Castle; 

- glucuronidation is one way the body fights against the action of endogenous and 

exogenous substances; 

- acetylation is another means of detoxifying the body; 

- dietary fiber is polysaccharides composed of glucose molecules linked between 

glucose that cannot be loosened by digestive enzymes. They have a number of effects in the 

body: give a feeling of satiety and reduced energy intake, prevents constipation and bacterial 

infection of the appendix, stimulates digestive muscles preventing diverticulitis and 

hemorrhoids occurrence, decrease the risk of heart disease and arteries by reducing 
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cholesterol intake improves glucose, even in people with diabetes, pectin form gels and delays 

gastric emptying and intestinal, absorb and incorporate organic matter, reduced nutrient 

absorption coefficient by accelerating transit and wall formation penetrated hard by digestive 

enzymes, is favorable substrate for development of fermentation flora participating in the 

synthesis of vitamins of group B. 

Excess dietary fiber is harmful because: they carry water out of the body causing 

dehydration can limit the absorption of iron, calcium and zinc may bind causing their 

elimination from the body, some fibers interfere with the use of carotene. 

 

Carbohydrate requirements 

Carbohydrates should provide 50-68% of the diet. 

Process of growth supposes an increased standard of protein and fat consumption but 

decreasing carbohydrate intake. 

It also appears lower carbohydrate intake of grains, vegetables and legumes and 

increasing carbohydrate intake of sugar products. 

Carbohydrate requirement is between 6-8 g / kg / day. 
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