Nutrition
Nutrients are the constituents of food necessary to sustain the normal functions of the body. All energy is provided by three classes of nutrients: fats, carbohydrates, protein, and in some diets, ethanol. The intake of these energy-rich molecules is larger than that of the other dietary nutrients. Therefore, they are called macronutrients. Those nutrients needed in lesser amounts, such as vitamins and minerals, are called micronutrients. 

I. DIETARY REFERENCE INTAKES(DRIs) 

A. Definition of the DRIs :
Estimates of the amounts of nutrients required to prevent deficiencies and maintain optimal health. The DRIs establish upper limits on the consumption of some nutrients, and incorporate the role of nutrients in lifelong health, going beyond deficiency diseases. 

The DRIs consist of four dietary reference standards for the intake of nutrients designated for specific age-groups, physiologic states, and sexes . 

1. Estimated Average Requirement (EAR): The EAR is the average daily nutrient intake level estimated to meet the requirement of one half the healthy individuals in a particular life stage and gender group. In other words EAR is the intake at which the risk of inadequacy is 50%. It is useful in estimating the actual requirements in groups and individuals. 

2.Recommended Dietary Allowance (RDA): The RDA is the average daily dietary intake level that is sufficient to meet the nutrient requirements of nearly all (97 to 98 percent) individuals in a life stage and gender group.  In other words RDA is the intake at which the risk of inadequacy is 2-3% .The RDA is not the minimal requirement for healthy individuals; rather, it is intentionally set to provide a margin of safety for most individuals. The EAR serves as the foundation for setting the RDA. 

 3. Adequate Intake (AI):

The AI is set instead of an RDA if sufficient scientific evidence is not available to calculate an EAR or RDA. The AI is based on estimates of nutrient intake by a group (or groups) of apparently healthy people that are assumed to be adequate. For example, the AI for young infants, for whom human milk is the recommended sole source of food for the first four to six months, is based on the estimated daily mean nutrient intake supplied by human milk for healthy, full-term infants who are exclusively breast-fed. 
4. Tolerable Upper Intake Level (UL): UL is the highest average daily nutrient intake level that is likely to pose no risk of adverse health effects to almost all individuals in the general population. As intake increases above the UL, the potential risk of adverse effects may increase. The UL is not intended to be a recommended level of intake. ULs are useful because of the increased availability of fortified foods and the increased use of dietary supplements. The UL applies to chronic daily use. For some nutrients, there may be insufficient data on which to develop a UL. 

B. Using the DRIs
Most nutrients have a set of DRIs (Figure). Usually a nutrient has an EAR and a corresponding RDA. Most are set by age and gender, and may be influenced by special factors, such as pregnancy and lactation in women. When the data are not sufficient to estimate an EAR (or RDA), then an AI is designated. The AI is judged by experts to meet the needs of all individuals in a group, but is based on less data than in establishing an EAR and RDA. Intakes below the EAR need to be improved because the probability of adequacy is fifty percent or less . Intakes between the EAR and RDA probably need to be improved because the probability of adequacy is less than 98 percent, and intakes at or above the RDA can be considered adequate. Intake above the AI can be considered adequate. Intakes between the UL and the RDA can be considered at no risk for adverse effects. 
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II.ENERGY REQUIREMENT IN  HUMANS 
The Estimated Energy Requirement is the average dietary energy intake predicted to maintain an energy balance (that is, when calories consumed are equal to the energy expended) in a healthy adult of a defined age, gender, and height whose weight and level of physical activity are consistent with good health. Differences in the genetics, metabolism, and behavior of individuals make it difficult to accurately predict a person's caloric requirements. However, some simple approximations can provide useful estimates: for example, sedentary adults require about 30 Kcal/kg/day to maintain body weight; moderately active adults require 35 kcal/kg/day; and very active adults require 40 kcal/kg/day.

A. Energy content of food 
The energy content of food is calculated from the heat released by the total combustion of food in a calorimeter. It is expressed in kilocalories(Kcal or Cal).

The standard conversion factors for determining the metabolic caloric value of fat, protein, and carbohydrate are shown in( Figure). Note that the energy content of fat is more than twice that of carbohydrate or protein, whereas the energy content of ethanol is intermediate between fat and carbohydrate. 


B. How energy is used in the body 
The energy generated by metabolism of the macronutrients is used for three energy-requiring processes that occur in the body: resting metabolic rate, thermic effect of food (formerly termed specific dynamic action), and physical activity. 

1. Resting metabolic rate: The energy expended by an individual in a resting, postabsorptive state is called the resting (formerly, basal) metabolic rate (RMR).It represents the energy required to carry out the normal body functions, such as respiration, blood flow, ion transport, and maintenance of cellular integrity. 

In an adult, the RMR is about 1800 kcal for men (70  kg) and 1300 kcal for women (50  kg). From fifty to seventy percent of the daily energy expenditure in sedentary individuals is attributable to the RMR (Figure ). 


2. Thermic effect of food: The production of heat by the body increases as much as thirty percent above the resting level during the digestion and absorption of food. This effect is called the thermic effect of food or diet-induced thermogenesis. Over a 24-hour period, the thermic response to food intake may amount to 5-10 % of the total energy expenditure.

3. Physical activity: Muscular activity provides the greatest variation in energy expenditure. The amount of energy consumed depends on the duration and intensity of the exercise. The daily expenditure of energy can be estimated by carefully recording the type and duration of all activities. In general, a sedentary person requires about 30-50% more than the resting caloric requirement for energy balance (see Figure), whereas a highly active individual may require 100 % or more calories above the RMR. 

III. ACCEPTABLE MACRONUTRIENT DISTRIBUTION RANGES 
Acceptable Macronutrient Distribution Ranges (AMDR) are defined as a range of intakes for a particular macronutrient that is associated with reduced risk of chronic disease while providing adequate amounts of essential nutrients. The AMDR for adults is 45 to 65 %  of their total calories from carbohydrates, 20 to 35 % from fat, and 10 to 35 % from protein.  There is a wide range of acceptable  intakes for the macronutrient, this is, in part, due to the fact that fats and carbohydrates (and, to a limited extent, protein) can substitute for one another to meet the body's energy needs. The AMDR thus represents a balance designed to avoid risks associated with excess consumption of any particular macronutrient. For example, very high-fat diets are associated with weight gain and an increased intake of saturated fats that can raise the plasma low-density lipoprotein(LDL) cholesterol concentration  and increase the risk of coronary heart disease (CHD). Conversely, very high-carbohydrate diets are associated with a reduction in plasma high-density lipoprotein (HDL) cholesterol, an increase in plasma triacylglycerol concentration, and an increased risk of CHD. The AMDR for protein ensures an adequate supply of amino acids for tissue growth, maintenance, and repair. 

