PROTEIN OUTLINE FOR NOTES



SCIENTIFIC NUTRITION



NAME:  __________________________

1.  Protein is a _____________________________, meaning it is a large molecule. It is made up of oxygen, hydrogen, carbon, and nitrogen atoms.  The nitrogen atoms make protein different from fats or carbohydrates.  Some protein molecules contain other chemical elements such as sulfur.

2.  The protein found in foods are made from chains of _______________  ___________. 


There are ________________ different  kinds, each with a central atom of carbon 
with 4 bonds on it.... one on each side.
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3.   On one side of the central carbon atom is the                                                                                                  
                       _________________________________ group (COOH). On the opposite side of the central carbon 

atom is the ______________________ group (NH2).   On a third side of the central carbon atom is 

a single atom of _______________________ (H). 
The 4th side of the central carbon, the _________ group, or side group.  It is the difference between one amino acid and another. This side group might consist of a single atom or many different atoms. 

4.  When one of the hydrogen atoms of the amine group bonds with the OH atoms of the carboxyl group, it is called a 

                                              _________________________   _______________.

     Water is released during the formation of this bond. 

     When many of these bonds take place, making a long chain of 100-500 amino acids, it       

     is called a
        

___________________________________. 

5.  Some amino acids chain together to form rope-like spirals called helixes. This type of protein is a 


____________________ structure and is very strong. It forms connective tissue in the body. Collagen and elastin in muscle, tendons, and ligaments are fibrous proteins.
6.  Some amino acids are attracted to, or repelled by other amino acids and water. This is called ‘polarity’, and causes the amino acid chains to fold over on each other forming a 

______________________________ structure. Hemoglobin in the blood is a globular protein, and is well-suited to be a carrier of oxygen.
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7.  The normal size and shape of the amino acid 

                         


chains prevents them from easily being dissolved in                               

water. 
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________________________________is a process that causes protein to become a looser, less compact structure. It can be caused by:


A.  ___________________


B.  ___________________


C.  ___________________ 

D.  ________________________________________ like beating

E.  the addition of ingredients that raise or lower _________________________


F.  the presence of ___________________________________ such as 
  
     
sodium, copper, potassium, or iron. 
8. _________________________________changes a liquid protein into a soft, semisolid clot or solid mass. It occurs when polypeptides unfold during denaturation and then collide and clump together during cooking processes. Denaturation is sometimes reversible.  Coagulation is not reversible. 
9.  ____________________ protein is very different than meat protein.  It has shorter muscle fibers that are layered between thin sheets of connective tissue that are easily liquified, allowing the flesh to ‘flake’ apart when cooked. For that reason, fish cooks much faster than meat.

10.  Eggs, meats, fish, poultry, nuts (generally too high in fat to be a main source of 
protein in the diet), _________________________(dried beans and beans), milk, dairy products such as cheese, and soybeans are excellent sources of  protein. 
____________________ is made from soybeans. Soybeans are 40% protein and high in fiber, and their protein is equal in quality to meat protein. 
FUNCTIONS OF PROTEIN IN COOKING:  
11.  Protein is an _______________________________.  When one end of the amino acid chain is attracted to water where it makes hydrogen bonds, and the other end avoids water and bonds with oil... the protein can stabilize an oil and water mixture.

12.  Protein helps create a __________________________. As a protein-rich food such as cream or egg white is whipped, air is added.  The protein forms a film around the pockets of air (creating air bubbles), and this increases the mixture’s volume and lightness. 
Foams made with milk do not _____________________________, as milk does not have enough protein compared to its water content. Eggs, with higher protein levels, make better foams.

_________________, such as cream of tartar, lowers pH and stabilizes protein to make a higher quality foam.

___________________, such as those found in egg yolks, inhibit the formation of foams.
___________________ interfere with the coagulation of proteins, so must be added slowly. 
__________________________, until the whites appear dry, _____________________ the protein to the point where it loses its elasticity.
13.  ____________________________ is derived from connective tissues of animals, such as the collagen on the inner layer of hides and bones. Its structure allows it to dissolve as it heats in liquid. Upon cooling, the protein locks up the liquid in a semisolid mass. As meat drippings cool, it is the gelatin that causes them to congeal. 

_______________________ gelatin ____________________________ liquids in food preparation. Gelatin is used to thicken, stabilize, or texturize. 
14.  __________________________is the elastic substance formed by mixing water with the insoluble fibrous and globular proteins found in wheat (flour). Gluten is developed as the protein denatures in the process of kneading the dough. As the dough stretches, air is trapped within it; then it forms an elastic mesh to trap that air. Baking the dough coagulates the protein and sets the structure of the bread. 

FUNCTIONS OF PROTEIN IN THE BODY:  
15.  When the amino acids reach the cells of the body, genetic material re-assembles the amino acids into the types and forms of protein that are 
                                                                                         ___________________ by the body. This includes muscles, tissues, virtually all cells, skin, nails, hair, blood, organs, enzymes, and hormones.  Ex: during periods of growth, protein is used for bones;  after an injury, protein is used for blood;  during weightlifting, protein is used to build muscles.  
16.  Protein is needed for body _____________________, such as bones, muscle, tendons, and ligaments.
17.  Protein  _____________________________________________ in skin, tissue, hair, nails, and blood.
18.  Protein stabilizes the _______________________________________of acids and bases in the body.
19.  ___________________that break down other proteins and ____________________ that aid growth, balance body fluids, and regulate metabolism are made from protein.
20.  Some proteins __________________,  _________________, and ______________     nutrients.
21.  ___________________________ are very large protein molecules that weaken or destroy foreign substances in the body.
                                                    *   *   *   *   *   *   *   *   *

22.  Proteins CAN supply energy, but it is a____________________ way to fuel the body. When the body is starved of carbohydrates, it will break down its own protein in search of glucose. When the body has to break down its own protein for energy, it will select the source of protein most easily broken down...muscle and organ proteins rather than bone.
23.  13 of the 22 amino acids can be manufactured by the body itself.  The other 9 must be included in the diet, and are called
                                                            __________________________. If you don’t get them in the diet, the body will break down its own protein to find them.
24. ________________________protein sources contain all the essential amino acids, such as eggs and meat. 
25. ________________________protein sources lack one or more of the essential amino acids. Soybeans are the only plant source providing complete protein (so all other beans and nuts are incomplete... a risk to vegetarians and vegans).
26.  To figure your daily protein needs, divide your weight in pounds by 2.2 to get your weight in kilograms. 
Then take your ______________________ x _________= g of protein needed each day.

27. ________________________________, a disease linked to protein deficiency, is characterized by a swollen, pot belly, weight loss, skin problems and alternating bands of gray and dark hair. It is primarily a problem in developing countries, or for those who are crash dieting. Because brain neurons and synapses are cells and connections created with protein, a protein deficiency can lead to reduced intelligence or mental retardation.
28.  Protein is __________stored in the  body. Excess amounts of protein are converted to sugars and fatty acids and stored as fat. The liver also removes the nitrogen atoms from the amino acids, so they can be burned as fuel. Muscle mass and strength can only increase as a result of physical activity and NOT excess protein consumption. Protein consumption does play an important role in the post exercise meal where it promotes the repair and restoration of muscle that was broken down or ‘denatured’ during exercise. 

Recommended protein intake for athletes ranges from ____________________ g/kg/day depending on the energy expenditure and demand of the exercise...more than the .8g/kg/day needed for average lifestyles.
