
Nutrients  
 
There are  six major classes  of  nutrients:  carbohydrates, fats,  minerals, protein, vitamins, and  
water.  
 
These  nutrient classes  can  be categorized as either macronutrients (needed in relatively  large  
amounts)  or  micronutrients  (needed  in  smaller  quantities).  The  macronutrients  include  
carbohydrates,  fats, protein, and water. The micronutrients are minerals and vitamins.  
 
The macronutrients (excluding wate r) provide structural material (amino acids from which  
proteins are built, and lipids from which cell membranes a nd some signaling molecules are  
built), energy. Some of the structural material can be used to generate energy inter nally, and  
in either case it is measured in Joules or kilocalories (often called "Calories" and written with  
a capital C to distinguish them from little 'c' calories). Carbohydrate s and proteins provide  
17 kJ approximately (4 kcal) of  energy per gram, while fats provide 37 kJ (9  kcal) per  
gram.,[5] though the net energy from either depends on such factors as absorption and  
digestive effort, which vary substantially from instance to instance.  Vitamins, minerals, fibe r,  
and water do not provide energy, but are  required for other reasons. A third class of dietary  
material, fiber (i.e., non-digestible material  such as cellulose), is also required, for both  
mechanical and biochemical rea sons, although the exact reasons remain unclear.  
 
Molecules of carbohydrates a nd fa ts consist of carbon, hydroge n, and oxygen a toms.  
Carbohydrates range from simple monosaccharides (glucose, fructose, galactose) to complex  
polysacchar ides (starch). Fats are triglycerides, made of assorted fatty ac id monomers bound  
to glyc erol backbone. Some fatty acids, but not all, are essential in the diet: they ca nnot be  
synthesized in the body. Protein molecules contain nitrogen atoms in addition to carbon,  
oxygen, and hydroge n. The fundamental compone nts of protein are nitrogen-containing  
amino acids, some of which are essential in the sense that humans cannot make them  
internally. Some of the amino acids are convertible (with the expenditure of energy) to  
glucose and can be used for energy production just as ordinar y glucose in a process known as  
gluconeogenesis. By  breaking down existing  protein, some glucose can be produced  
internally; the remaining amino acids are discarded, primarily as urea in urine. This occurs  
normally only during prolonged starvation.   
 
Other micronutrients include antioxidants a nd phytochemicals, which are sa id to influence (or  
protect) some  body systems. Their ne cessity is not as well established as in the  case of, for  
instanc e, vitamins.  
 
Most foods contain a mix of some or all of the nutrient classes, together with other  
substances,  such as toxins of various sorts. Some nutrients can be stored internally (e.g., the  
fat soluble vitamins), while others are required more or le ss continuously. Poor health ca n be  
caused by a lack  of required nutrie nts or, in extreme cases, too much of a required nutrient.  
For example, both salt and water (both absolutely required) will cause illness or even death in  
excessive amounts.  
 
Carbohydrates  
 
Carbohydrates include sugars, starches and fiber. The y constitute a large part of foods such as  
rice, noodles, bread, and other grain-based products. Carbohydrates may be classified  
chemically as monosaccha rides, disaccharides, or polysaccharides depending  on the number  
of monomer (sacchar ide or sugar) units they conta in. Monosaccharides, disacc harides, and  
polysacchar ides contain one,  two, and three or more sugar units, respectively.  
 
Polysa ccharides are often referred to as complex carbohydrates because they consist of long,  
sometimes branched chains of single sugar units. Mono- and disaccharides are called simple  
carbohydrates.  Dietary advice frequently but errone ously suggests that complex  
carbohydrates  are superior to simple because they take longer to digest and absorb. Simple  
carbohydrates,  on the other hand, are said to cause a spike in blood glucose levels  rapidly  
after inge stion. The se traditional claims are false.[6] In  fact, many digestible polysacchar ides  
are processed as rapidly as simple  sugars in the  human body. On the other hand some simple  
carbohydrates  (fructose, for e xample) are processed in a different way and do not spike blood  
sugar. Thus the distinction between  "complex" and "simple" does not predict the nutritional  
value or impact of carbohydrates. A better wa y of determining what effect particular foods  
ma y have on blood sugar and ultimately on health in general is the glycemic index.[7]   

 
Carbohydrates are not essential nutrients (with the likely  exception of fiber), but are typically  
an important part of the human diet. While it  would not be accurate to categorize all  
carbohydrates  as "bad" nutritionally, some carbohydrate sources may well have deleterious  
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effects on health, especially when consumed in large quantities. Highly processed  
carbohydrates  (sugars and starches) as well as fructose consumed in large quantities ha ve  
been implicated in negative health outcomes.[8][9][10][11]  

 
What Carbohydrates Are  
 

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com

