CARBOHYDRATES OUTLINE FOR NOTES

SCIENTIFIC NUTRITION 



NAME:  __________________________

1.  Like protein, carbohydrates are another of the 7 categories of nutrients:

A.  _______________________

B.  ____________________________

C.  _______________________

D.  ____________________________


E.  _______________________

F.  ____________________________


G.  _______________________
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2.  The carbohydrate molecule is comprised of 3 chemical elements:



A.  _________________________



B.  _________________________



C.  _________________________

3.  One molecule bonds to another molecule at the site of the OH atoms, called the

                          __________________________group.

4.  The two types of carbohydrates are ________________ and ___________________, the first being very simple molecules of sugar and the latter being complex molecules of many sugar units.

5.  _____________________ is the basic sugar molecule from which all carbohydrates (sugars, starches, and fiber) are made. Using the sun’s energy and the green pigment in plants called chlorophyll, plants convert carbon dioxide and water into glucose and oxygen. Carbohydrates do not come from animals.

SUGARS
6.  _______________________________ = a sugar or a substance made from sugar

     _______________________________ = simple sugars, including glucose

     _______________________________ = two monosaccharides bonded together
7.  ______________________ is a disaccharide and includes granulated sugar (table 
sugar), brown sugar, and confectioners sugar (powdered sugar), and are made 
from sugar cane or sugar beets. 
    ______________________ is a disaccharide and is a sugar from grains.

     ______________________ is a disaccharide and is the sugar found in milk.
     ______________________ is a monosaccharide and is the sugar found in fruit.

     ______________________ is a monosaccharide and is the sugar found in corn syrup, 
honey, and tree sap (maple syrup). 

PROPERTIES OF SUGAR INCLUDE SWEETNESS, CARMELIZATION, SOLUBILITY, AND CRYSTALLIZATION.

8.  Sugars vary in sweetness, and are numbered below from sweetest to least sweet:


___  Sucrose  ___  Maltose   ___ Fructose   ___Lactose     ___Glucose   

9.  Factors that affect the level of sweetness in sugars include:


A.  ___________________________    B.  ______________________________


C.  ___________________________    D.  ______________________________

10.  ______________________________ is the browning reaction that can occur with any kind of sugar.  As sugar is heated, its molecular structure is changed, and the new molecules with a higher concentration of carbon create the distinctive caramel color.  
11.  Sugars are highly ___________________ in water because they contain many hydroxyl groups, which form hydrogen bonds with water molecules. 
The solubility of sugar increases as the temperature of the water _______________.
You can dissolve more sugar in water than would normally be possible by heating the water, changing volume, and/ or adding pressure. Then, with absolutely no agitation, cool the solution. This is a



   _______________________________ solution.

12.   As you bring a sugar (solute) and water (solvent) solution (syrup) to a boil, the water begins to evaporate. 
This increases the ________________________________ of the sugar in the water. When sugar reaches a specific concentration, crystallization occurs.

__________________________ candies have very small crystals, creating a 





          smooth and creamy texture. 

__________________________ candies have no crystals at all, with ingredients 





          such as butter, cream of tartar, corn syrup, or 





          lemon juice interfering with the crystallization.

STARCHES
13.  As a plant ________________________, it  can convert simple glucose molecules into starches and fiber. The fiber formed from the glucose molecules strengthens and supports the plant’s cell walls. The older the plant gets, the stronger or ‘tougher’ the fiber becomes. Very early peas or young ears of corn are sweet and tender; the longer they stay on the plant, the 
 


________   ______________ and ________________ they become. 
14. A single, large starch molecule called a ______________________________ or polymer is a complex carbohydrate, in which ten to several thousand glucose monosaccharides  of the same kind chain together.
15.  The starches are stored in the plant ______________ (such as wheat, corn, rice 

kernels),  and the ___________________ (potatoes). Even though the starch chain is comprised of glucose molecules…the starch itself does not taste sweet. It is bland.
16.  Starch molecules are found in two forms:


Starch molecules known as ____________________________ have branches, like veins in a leaf. The cereal starches such as wheat, corn, and rice are in this form. 

Starch molecules known as ______________________ are linear, taking a long and narrow form like a line. These include root starches such as potatoes or cassava root (the source of tapioca).
17.  Common sources of starches:  ___________________________________________

_______________________________________________________________________

PROPERTIES OF STARCHES INCLUDE GELATINIZATION, THICKENING, RETROGRADATION, AND SYNERESIS
18.  Starches are NOT water soluble like sugars. The molecules are too big to form solutions. When starches are heated in water, an irreversible thickening process called gelatinization occurs. The starch granules absorb the water and swell. Hydrogen bonds form between the starch and water molecules, and a paste is formed. 
As gelatinization thickens a mixture, _________________________ (resistance to flow) increases. 
19. The degree of ______________________ and the temperature at which a paste forms varies with the type of starch. Wheat starch thickens at a lower temperature than cornstarch.  Amylopectin, because of its branched quality, does not mix with water as easily as amylose. It does not thicken as easily and is a good type of starch for foods that always need to remain a bit runny… like ketchup and gravy. Amylose starches are used for foods that need to gel more firmly and permanently, like pudding.
20. _____________________________ is when molecules in a starch shift and form a somewhat ‘gritty’ texture. This occurs when starch pastes cool without stirring (especially in the refrigerator), they change to gels, and lose the ‘flow’ properties they formerly had. After a period of time, the gritty texture appears.
21.  ____________________________ occurs during retrogradation. The starch molecules pull together more tightly, the gel network shrinks, and the water is pushed out of the gel. You can see liquid forming on the surface... a type of ‘weeping’. 

22.  It is recommended that ______________________percent of caloric intake come from carbohydrates. In order for the body to use carbohydrates for energy, food must undergo digestion, absorption, and glycolysis. 
23.  Enzymes that break down carbohydrates during digestion include:


A.  ____________________________ (in the saliva)


B.  __________________, ______________________, and _________________

                (secreted by the pancreas)

24.  Simple sugars are digested and metabolized (releasing energy) in less than _________ minutes. Complex starches are digested and metabolized (releasing energy) over a period of __________hours.

25. The glucose in the bloodstream is called ‘blood sugar’ or _____________________. 

_________________, secreted by the pancreas, keeps the glucose in the blood at a normal level. If blood sugar is too high, insulin triggers the liver to remove sugar and store it as glycogen. When blood sugar levels are too low, the glycogen is changed back into glucose and released into the blood. 
26.  _________________________ is a condition in which the body cannot regulate blood glucose levels. In Type I diabetes that affects children and young adults, the pancreas secretes little or no insulin.  In the more common Type II diabetes that can affect people of all ages, the pancreas does produce insulin, but either not enough or the insulin isn’t used effectively. 
27.  Both types of diabetes cause abnormally high blood sugar levels that can strain and damage the heart and kidneys. 
This high blood sugar level is called ______________________________. The kidneys filter some of the glucose and excrete it in the urine; very little actually reaches the cells. The diabetic must monitors their own blood sugar levels, injecting insulin when levels are ___________ and eating carbohydrates when levels are ______________.

28.  An abnormally LOW level of blood sugar is called ___________________________. If it occurs for a diabetic, it may be a reaction to an insulin injection.  In some cases, it appears to be associated with malfunctions or diseases of the liver, pituitary, adrenals, liver, or pancreas. It sometimes happens after long periods without food, and occasionally following strenuous exercise.  It is associated with pregnancy , a weakened immune system, a poor diet, prolonged use of drugs including antibiotics, chronic physical or mental stress, heartbeat irregularities, allergies, breast cancer, high blood pressure treated with some medications, and upper gastrointestinal tract surgery. Symptoms include headache, shaking, sweating, hunger, fatigue, and weakness.

29.  ________________________is a condition resulting from the breakdown of fat or muscle protein for energy in the absence of carbohydrates. It can occur in previously healthy people during prolonged fasting or starvation, after persistent vomiting, or on a very high fat and low carbohydrate diet. The high rate of breakdown of fatty acids by the liver produces ‘ketone bodies’ which are released into the blood and alter normal pH balance...some of which is converted to acetone  in the lungs, and becomes noticeable on the breath. The breath smells like nail polish remover.

30.  The Dietary Guidelines for Americans recommends no more than _____ teaspoons per day of added sugar based on a 2,000 calorie/day diet (32 grams) 
8 teaspoons x 4 grams per teaspoon = 32 total grams sugar
With 40 grams in a can, a single non-diet Coke provides 10 teaspoons of sugar. 
No RDA for carbohydrates has been set, but a minimum of ______________grams is recommended daily for normal brain function.  

31.  A sugar ________________________ is a food additive that duplicates the effect of sugar or corn syrup in taste, but usually has less or no food energy (calories).   Some sugar substitutes are natural and some are synthetic or artificial sweeteners. Artificial sweeteners include saccharin (săk'ər-ĭn), aspartame  (ăs'pər-tām‘), sucralose (sū'krə-lōs'), neotame (nē'ō - tām‘), acesulfame (ă-cē'sĭl-fām) potassium, and the herbal supplement called stevia (stē´vē-ă).  Some have an aftertaste. Only sucralose retains its sweetness when heated. Two natural sugar substitutes derived from berries, fruit, vegetables, and mushrooms are sorbitol (sôr'bĭ--tŏl‘, -tōl') and xylitol  (zī'lĭ-tŏl,  tōl').

32.  ____________   __________________  ___________  ____________ is the most commonly used sweetener in food manufacturing. The version of high-fructose corn syrup used in sodas and other sweetened drinks consists of 55 percent fructose and 45 percent glucose, very similar to refined white sugar, which is 50 percent fructose and 50 percent glucose. It is an artificial sweetener because it is not found naturally in corn. Enzymes                                                                used in food manufacturing turn most of the glucose molecules in the corn into fructose, which makes the substance sweeter. The fructose is then combined with regular corn syrup (glucose). The final product is a clear, goopy liquid that is roughly as sweet (and calorie laden) as sugar.
33.  Examples of _____________________ diets include the Atkins diet, Zone diet, South Beach diet, Lifeplan, and Protein Power. They present the high risk involved when the body is forced to use protein (muscle including the heart) or fatty acids (that can result in ketosis). High fat diets can contribute to heart disease. Excess protein can be hard on the kidneys.  If you eat too many calories, no matter what their source is, you will gain weight.
