


Chapter 4 – Carbohydrates

Big Idea: Whole grains are an energy source with nutritional punch.
Section Introduction
Section 4.1 – A Closer Look at Carbohydrates
	Learning Objective: 
· Describe some of the distinguishing features of carbohydrates.
· Describe the differences between fast-releasing and slow-releasing carbohydrates.
	Key Content:
· Carbohydrates are a group of organic compounds containing a ratio of one carbon atom to two hydrogens to one oxygen atom. Carbohydrates are broadly classified into two subgroups, fast-releasing and slow-releasing carbohydrates.
· Fast-releasing carbohydrates are sugars and they include the monosaccharides and disaccharides. Slow-releasing carbohydrates include the polysaccharides, amylose, amylopectin, glycogen, dietary fiber, and functional fiber.
· Glucose is the most important monosaccharide in human nutrition. Many other monosaccharides and disaccharides become glucose in the body.
· Fiber-rich foods are scientifically proven to reduce the risk of obesity and diabetes. Functional fibers are added to foods because they are proven to have added health benefits.

Section 4.2 – Digestion and Absorption of Carbohydrates
Learning Objective:
· Discuss how carbohydrates are digested and absorbed in the human body.
Key Content:
· Carbohydrate digestion begins in the mouth with the mechanical action of chewing and the chemical action of salivary amylase. Carbohydrates are not chemically broken down in the stomach, but rather in the small intestine. Pancreatic amylase and the disaccharides finish the chemical breakdown of digestible carbohydrates.
· The monosaccharides are absorbed into the bloodstream and delivered to the liver.
· Some of the indigestible carbohydrates are digested by bacteria in the large intestine.
· Glucose itself participates in regulating its levels in the blood. Not all carbohydrates have the same effect on blood-glucose levels. The glycemic response is a measurement of the effects of a carbohydrate-containing food on blood-glucose levels.
Section 4.3 – The Functions of Carbohydrates in the Body
Learning Objective:
· List four primary functions of carbohydrates in the human body.
Key Content:
· The four primary functions of carbohydrates in the body are to provide energy, store energy, build macromolecules, and spare protein and fat for other uses.
· Glucose energy is stored as glycogen, with the majority of it in the muscle and liver. The liver uses its glycogen reserve as a way to keep blood-glucose levels within a narrow range between meal times. Some glucose is also used a s building blocks of important macromolecules such as RNA, DNA, and ATP.
· The presence of adequate glucose in the body spares the breakdown of proteins from being used to make glucose needed by the body.
Section 4.4 – Looking Closely at Diabetes
Learning Objectives:
· Summarize the long-term health implications and the dietary approaches to living with Type 1 and Type 2 diabetes.
Key Content:
· Diabetes is a disease of insulin deficiency and glucose oversufficiency. Like other diseases, genetics, nutrition, environment, and lifestyle are all involved in determining a person’s risk for developing diabetes.
· Type 1 diabetes was once a death sentence, but now can be treated with insulin injections. However, insulin injections do not cure he disease, and diabetics can suffer many disease complications. Diabetes complications can be relieved by strictly managing blood glucose levels, adhering to a healthy diet, and increasing physical activity.
· The incidence of Type 2 diabetes has more than doubled in America in the past thirty years and the rise is partly attributed to the increase in obesity. The front-line approach for treating Type 2 diabetes includes eating a healthy diet and increasing physical activity.
· The long-term health consequences of diabetes are severe. They are the result of chronically high glucose concentrations in the blood and other metabolic abnormalities such as high blood lipids.             


                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
Section 4.5 – Health Consequences and Benefits of High-Carbohydrate Diets
Learning Objectives: 
· Identify the health benefits or eating a diet rich in whole grains.
Key Concepts:
· Whole grain dietary sources stimulate weight loss and reduce disease risk. Excessive high fructose consumption has been shown to cause weight gain. A primary source of added sugars in the American diet is sugary soft drinks.
· While excessive consumption of some fast-releasing carbohydrates and refined grains is potentially bad for your health, consuming whole grains made up of nutrient-dense slow-releasing carbohydrates is extremely beneficial to health.
Section 4.6 – Carbohydrates and Personal Diet Choices
Learning Objectives: 
· Define the Acceptable Macronutrient Distribution Range for carbohydrates, the Adequate Intake for fiber, and recommended intake of added sugars.
· List five foods that are good sources of slow-releasing carbohydrates.
· Identify three to five foods high in fiber and carbohydrates from whole, unrefined sources.
Key Concepts:
· The IOM has set the Recommended Dietary Allowance of carbohydrates for children and adults at 130 grans per day. This is the average minimum amount the brain requires to function properly. The Acceptable Macronutrient Distribution Range for total carbohydrates is 45 – 65 percent.
· Carbohydrates are contained in all five food groups: grains, fruits, vegetables, meats and beans (only in some processed meats and beans), and dairy products.
· The 2010 Dietary Guidelines recommends eating more slow-releasing carbohydrates and more fiber, and reducing the consumption of foods that are high in added sugars. This involves choosing carbohydrate sources that are nutrient-dense, with more essential nutrients per calorie of energy.








                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
Section 4.7 – The Food Industry: Functional Attributes of Carbohydrates and the Use of Sugar Substitutes
Learning Objectives: 
· Discuss the usefulness (or lack thereof) of consuming foods containing sugar substitutes.
Key Concepts:
· In the food industry both fast-releasing and slow-releasing carbohydrates are utilized to give foods a wide spectrum of functional attributes. The differences in chemical structure between the different carbohydrates confer their many different functional uses in food.
· Due to the health consequences of consuming too many added sugars, sugar substitutes are widely used in many foods and beverages.
· Consuming food and beverages containing sugar substitutes may benefit heath by reducing the consumption of simple sugars, which are higher in calories, cause tooth decay, and are potentially linked to chronic disease. However, the most common side effect of consuming products containing sugar substitutes is gastrointestinal upset, a result of their incomplete digestion.
· Prior to introducing any new artificial sweetener into foods, it is rigorously tested and must be legally approved by the FDA.          


Terminology Check Lists: 

 
Glucose- The most abundant carbohydrate in the human body. It has six carbon atoms, twelve hydrogen atoms, and six oxygen atoms.

Monosaccharide- The simplest unit of a carbohydrate.

Disaccharide- Two monosaccharides joined together.

Polysaccharide- A long chain of monosaccharides that may be branched or not branched.

Glycogen - A highly branched macromolecule consisting of thousands of glucose monomers held together by chemical bonds.

Dietary fibers- Polysaccharides that are highly branched and cross-linked and only found in plant-based foods, with the exception of chitin (which forms the exoskeletons of some animals).

Salivary amylase - Enzyme secreted by the salivary glands in the mouth that breaks down carbohydrates by breaking the glycosidic bonds between monomers.
Oligosaccharides- A carbohydrate that is a chain of a few (between three and ten) monosaccharides.

Pancreatic amylase- Enzyme secreted by the pancreas that breaks down carbohydrates in the small intestine by breaking the glycosidic bonds between monomers.

Lactose intolerance- A condition in which there is incomplete digestion of lactose. It is caused by a deficiency in the enzyme, lactase. Symptoms include diarrhea, bloating, and abdominal cramps.

Glycemic index (GI)- A measurement of the effects of carbohydrate-containing foods on blood-glucose levels.

Glycolysis- The first stage of glucose breakdown; a ten-step enzymatic process that splits glucose into two three-carbon molecules and yields two molecules of ATP.

Type 1 diabetes- A metabolic disease in which cells in the pancreas are killed by an abnormal response of the immune system, causing a lack of insulin in the body.

Type 2 diabetes -  A metabolic disease of insulin insufficiency; also caused by muscle, liver, and fat cells no longer responding to the insulin in the body. 

Gestational diabetes-  A metabolic condition similar to Type 2 diabetes that occurs in some pregnant women.

Prediabetes- A metabolic condition in which people have moderately high glucose levels, but do not meet the criteria for diagnosis as a diabetic.

Fermentable sugars- Sugars such as glucose, fructose, and maltose that are easily metabolized by bacteria in a process known as fermentation.

Diverticulosis - A benign condition characterized by out- pocketings of the colon.

Diverticulitis - A condition that occurs when the out-pocketings in the lining of the colon become inflamed. Symptoms include lower abdominal pain, nausea, and alternating between constipation and diarrhea.

Sugar substitutes- Sugar replacements, including artificial sweeteners, sugar alcohols, and natural sources such as sugarleaf.

Artificial sweeteners- Sugar substitutes that are chemically synthesized and must be approved by the FDA prior to their use in the food and beverage industry.


Sugar alcohols- Carbohydrates that occur naturally in some fruits and vegetables; however they are industrially synthesized by yeast and other microbes for use as food additives.
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