[bookmark: _GoBack]Nutrition
This info is all taken from Kimball’s Biology Pages:
[bookmark: needs]Human Dietary Needs
The human diet must provide the following: 
· calories; enough to meet our daily energy needs. 
· amino acids. There are nine, or so, "essential" amino acids that we need for protein synthesis and that we cannot synthesize from other precursors. 
· fatty acids. There are three "essential" fatty acids that we cannot synthesize from other precursors. 
· minerals. Inorganic ions. We probably need 18 different ones: a few like calcium in relatively large amounts; most, like zinc, in "trace" amounts. 
· vitamins. A dozen, or so, small organic molecules that we cannot synthesize from other precursors in our diet.


	Link to discussion of the physiology of the gastrointestinal (GI) tract. 


[bookmark: How_dietary_needs_are_established]How dietary needs are established
Determining what substances must be incorporated in the human diet, and how much of each, is — even after years of research — still under active study. Why the uncertainty? 
· Vitamins. Inadequate intake of some vitamins produces easily-recognized deficiency diseases like 
· scurvy: lack of ascorbic acid (vitamin C) 
· beriberi: lack of thiamine (vitamin B1) 
· pellagra: lack of niacin.
However, it is so difficult to exclude some other possible vitamins from the diet that deficiency diseases are hard to demonstrate. 
· Minerals. Some minerals are needed is such vanishingly small amounts that it is practically impossible to prepare a diet that does not include them. However, totally synthetic diets are now available for intravenous feeding of people who cannot eat. This so-called total parenteral nutrition has revealed, unexpectedly, some additional trace element needs: chromium and molybdenum.
Despite some uncertainties, the National Research Council of the U. S. National Academy of Sciences publishes guidelines. Until the summer of 1997, these were called recommended daily allowances or RDAs. 
[bookmark: carbohydrates]Carbohydrates
Carbohydrates provide the bulk of the calories (4 kcal/gram) in most diets and starches provide the bulk of that. Age, sex, size, health, and the intensity of physical activity strongly affect the daily need for calories. Moderately active females (19–30 years old) need 1500–2500 kcal/day, while males of the same age need 2500–3300 kcal/day. 
In some poor countries, too many children do not receive enough calories to grow properly. In order to maintain blood sugar levels, they attack their own protein. This condition of semi-starvation is known as marasmus. 
[bookmark: protein]Protein
Humans must include adequate amounts of 9 amino acids in their diet. These "essential" amino acids cannot be synthesized from other precursors. However, cysteine can partially meet the need for methionine (they both contain sulfur), and tyrosine can partially substitute for phenylalanine. 
	The Essential Amino Acids

	Histidine

	Isoleucine

	Leucine

	Lysine

	Methionine (and/or cysteine)

	Phenylalanine (and/or tyrosine)

	Threonine

	Tryptophan

	Valine


Two of the essential amino acids, lysine and tryptophan, are poorly represented in most plant proteins. Thus strict vegetarians should take special pains to ensure that their diet contains sufficient amounts of these two amino acids. 
	Birds, mammals, and some other animals are able to discriminate food that contains a nutrient, e.g., an essential amino acid, that they need from food that doesn't. If offered a food lacking that nutrient, they quickly stop eating it. How is this done? 
In rats, at least, it turns out that certain neurons in the brain detect the lack of an essential amino acid and signal the appetite centers of the brain to stop feeding on deficient food. The neurons detect the lack by the failure of their transfer RNAs (tRNAs) for that amino acid to acquire it. Rats whose tRNAs for threonine have been blocked from loading threonine cease feeding even if their food contains adequate concentrations of it. (See Hao et al, Science, 18 March 2005) 


Fats
Ingested fats provide the precursors from which we synthesize our own fat as well as cholesterol and various phospholipids. Fat provides our most concentrated form of energy. Its energy content (9 kcal/gram) is over twice as great as carbohydrates and proteins (4 kcal/gram). 
Humans can synthesize fat from carbohydrates (as most of us know all too well!). However, three essential fatty acids cannot be synthesized this way and must be incorporated in the diet. These are 
· linoleic acid, 
· linolenic acid, 
· arachidonic acid.
All are unsaturated; that is, have double bonds. 
[bookmark: Types_of_fats]Types of fats
· Saturated. No double bonds between the carbon atoms in the fatty acid chains. Most animal fats (e.g., butter) are highly saturated. 
· Monounsaturated. Have a single double bond in the fatty acid chains. Examples are olive, peanut, and rapeseed (canola) oil. 
· Polyunsaturated. Have two or more double bonds in their fatty acid chains. Examples: corn, soy bean, cottonseed, sunflower, and safflower oils. 
· Trans Fats. Have been partially hydrogenated producing 
· fewer double bonds and, of those that remain, 
· converting them from a cis to a trans configuration.
· [image: http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/N/NutritionFacts.gif]Omega-3 fats. Have at least one double bond three carbon atoms in from the end of the fatty acid molecule. Linolenic acid is an example. Fish oils are a rich source of omega-3 fatty acids.
Many studies have examined the relationship between fat in the diet and cardiovascular disease. There is still no consensus, but the evidence seems to indicate that: 
· A diet high in fat is harmful. 
· Mono and polyunsaturated fats are less harmful than saturated ones, except that 
· trans unsaturated fats may be worse than saturated fats. 
· Ingestion of omega-3 unsaturated fats may be protective. For this reason, a DRI of 1.1 grams/day for women (1.6 for men) was established in September 2002.
[bookmark: Read_the_label!]Read the label!
At present, food labels in the U.S. list the total amount of fat in a serving of the product (5 g in the example shown here) with a breakdown of the amounts of saturated (1 g), polyunsaturated (0.5 g), and monounsaturated fat (1.5 g).
What about trans fats? There is a proposal to have them included, but at present they are not. However, if you add the amounts of saturated, polyunsaturated, and monounsaturated fat, and the total does not equal "Total Fat" , the discrepancy (2 g in this example) represents the amount of trans fat. Baked goods (like the one whose label is shown here) tend to have quite a bit of trans fat. 

Nutrition Research Question
Now this leads to all kinds of questions that we can try to answer:
What is the science behind a sports drink?  Does it do what we assume it does?
What about supplements taken while working out (like a protein shake)?
How do diets, like low carb, affect us?  Do they actually do what we assume they do?
How does athlete drug testing work?
Is it important for restaurants to change the type fats they are using in their fryers?
There are many questions that could be asked at this time.  Your job will be to do a little research and create a one page write up on a question that you are interested in.  You must sit down with me and determine if your questions is acceptable and something that can be researched.  The write up will have to be handed in before you write your exam and must contain at least three sources.  It must be written in your own words – this can not be cut and pasted or copied from anywhere else.  As long as you have researched, explained and answered your question, and done it all in your words, you will receive full marks!  
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