


Chapter 5 – Lipids

Big Idea: Get your dose of omega-3 fats for good health.
Section Introduction
Section 5.1 – What are Lipids?
	Learning Objective: 
· Explain the role lipids in overall health.
	Key Content:
· Lipids include triacylglycerols, phospholipids, and sterols
· Triacylglycerols, the most common lipid, compromise most body fat and are described as fat and oils in food.
· Excess energy from food is stored as adipose tissue in the body.
· Fats are critical for maintaining body temperature, cushioning vital organs, regulating hormones, transmitting nerves impulses, and storing memory.
· Lipids transport fat-soluble nutrients and phytochemicals and promote bioavailability of these compounds.
· Fat is a convenient source of energy for people with high-energy requirements.
· Fat provides double the energy per gram than protein or carbohydrates, enhances the smell and flavor of food, and promotes satiety.
Section 5.2 – How Lipids Work
Learning Objective:
· Explain how the structure of each lipid impacts its function as it relates to health and disease.
· Compare and contrast the structure of the following types of fats: triacylglycerols (monounsaturated, polyunsaturated, omega-3, and omega-6), phospholipids, and sterols.
· Explain how the fatty acids you consume relate to the fatty-acid composition of your body fat.
Key Content:
· Three fatty acids combine with one glycerol to make a triacylglycerol, the body’s storage form of fat.
· The carbon chain in fatty acids can be saturated (filled with hydrogen), monounsaturated (with one point of unsaturation and possessing one carbon – carbon double bond), or polyunsaturated (with more than one point of saturation and possessing two or more double – carbon bonds).
· The structure and length of a fatty acid determines whether it is solid or liquid at room temperature.
· Essential fatty acids cannot be synthesized by the body and must be included in the diet. Omega-3 and omega-6 fatty acids have opposing functions and must be consumed in proper balance to promote health.
· Fatty acids in food influence the composition of fatty acids in the body.
· Phospholipids are diglycerides with a phosphate-nitrogen group in place of the third fatty -acid chain. They are ideal emulsifiers as they keep oil and water mixed.
· Sterols contain a multiring structure. Cholesterol serves important body functions such as vitamin D and hormone synthesis and is important in cell membrane and brain structure.
Section 5.3 – Digestion and Absorption of Lipids
Learning Objective:
· Summarize the steps in lipid digestion and absorption.
· Explain how lipids re used for energy.
Key Content:
· In the stomach, fat is separated from other food substances. In the small intestines bile emulsifies fat while enzymes digest them. The intestinal cells absorb the fats.   
· Long-chain fatty acids form a large lipoprotein structure called a chylomicron that transports fats through the lymph system.
· Chylomicrons are formed in the intestinal cells and carry lipids from the digestive tract into circulation.
· Short- and medium-fatty chains can be absorbed  directly into the bloodstream from the intestinal microvillus because they are water soluble.
· Cholesterol absorption is hindered by foods high in fiber.
· When energy supplies are low the body utilizes its stored fat reserves for energy.                                                                                                                                                                                             
Section 5.4 – Understanding Blood Cholesteril
Learning Objectives:
· Comapre and contrast the roles of LDLs and HDLs in your body.
· Explain the purpose of a blood lipid profile and identify healthy ranges.
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.
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Section 5.5 – Balancing your Diet with Lipids
Learning Objectives: 
· Describe the current intake levels for lipids.
· Recognize sources of saturated and unsaturated fats, essential fatty acids, and trans fats.
· 8
Key Concepts:
· Whole grain dietary sources stimulate weight loss and reduce disease risk. Excessive high fructose 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.              
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Phospholipids- The second most common of the three basic lipids. Similar to triacylglycerols, phospholipids have an acid containing phosphorus in place of one of the fatty acids. These lipids appear in all cell membranes.

Adipose tissue- Fatty tissue in the body that consists of masses of fat- storing cells.

Cholesterol- An important component of the cell membrane. Required for the synthesis of sex hormones, vitamin D, and bile salts.

Cardiovascular disease- A disease of the heart or blood vessels.

Triacylglycerols - The most common of the three basic classes of lipids and the main form fat takes in both diet and the human body. A triacylglycerol is made up of three molecules of fatty acids and one molecule of glycerol.

Bioavailability- Refers to the proportion of nutrients that are absorbed or become available in the bloodstream.
Phytochemicals - Nonessential plant compounds considered to have a beneficial impact on human health.

Satiety- The feeling of being satisfied or full.

Fatty acids- An organic compound that contains a carboxylic acid (−COOH) group at one end and a methyl group at the other (−CH3).

Saturated fatty acids- A fatty acid that contains the maximum number of hydrogen atoms with no points of unsaturation.

Point of unsaturation- The place on a molecule where additional hydrogen atoms can attach.

Unsaturated fatty acid- A fatty acid that is missing hydrogen atoms with one or more point of unsaturation.

Monounsaturated fatty acids- A fatty acid that contains one point of unsaturation.

Polyunsaturated fatty acids -  A fatty acid that contains two or more points of unsaturation.

Cis fatty acid-  A fatty acid with the hydrogen atoms bonded to the same side of the carbon chain.

Trans fatty acid- A fatty acid that has hydrogens attached on opposite sides of the carbon chain.

Nonessential fatty acids- A fatty acid that can be synthesized by the body.

Essential fatty acids - A fatty acid that the body cannot synthesize and must be supplied through the diet.

Eicosanoids- Compounds derived from polyunsaturated fatty acids that control several body functions.

Docosahexaenoic acid (DHA)- An omega-3 fatty acid that is especially important for brain growth and development in infants.

Amphiphilic- A compound that has both water-loving and fat-loving properties.

Emulsifiers- Compound that allow two immiscible liquids to combine so that no separation occurs.

Lipase- An enzyme responsible for the breakdown of triacylglycerols and phospholipids.

Diglycerides- A product of lipid digestion, consisting of a glycerol molecule that has two fatty acids attached.

Bile- A substance secreted by the liver that aids in the absorption and digestion of fats.

Monoclycerides- A product of lipid digestion, consisting of a glycerol molecule with one fatty acid attached.

Lipoproteins- Proteins that contains a lipid which serves to transport fat through blood and lymph.

Chylomicron-  Chylomicron clusters form when lipids are combined with carrier proteins in the cells of the intestinal lining. Chylomicron is a vehicle of transport for fats throughout the watery environment of the body to the liver and other tissues.

VLDL’s- Very low-density lipoproteins formed in the liver from the remains of the chylomicron.

IDL’s- Intermediate-density lipoproteins transport a variety of fats and cholesterol in the bloodstream and are a little under half triacylglycerol in composition.

LDL’s- Low-density lipoproteins are also known as “bad cholesterol.” It contains higher concentrations of triacylglycerols and lower concentrations of protein and is responsible for delivering cholesterol to the body’s tissues.

HDL’s- High-density lipoproteins are also known as “good cholesterol.” It contains the maximum percentage of protein and a lower percentage of cholesterol and collects and transports excess cholesterol, returning it to the liver for reuse or excretion.

Oxidation- The interaction between oxygen molecules and all the different substances they may contact. Can be more precisely defined as the loss of at least one electron when two or more substances interact and these substances may or may not include oxygen.

Linolenic acid- An omega-3 fatty acid that is essential for human health.

Linoleic acid- An omega-6 fatty acid that is essential for human health.

Eicosapentaenoic acid (EPA)- An omega-3 fatty acid made from linolenic acid, found in fish.

Docosahexaenoic acid (DHA)- An omega-3 fatty acid that is especially important for brain growth and development in infants.

arachidonic acid (ARA)- An omega-6 essential fatty acid that is a precursor to the synthesis of eicosanoids.
     
Smoking Point- The temperature at which fat gives off a pungent blue gas.

Hyperlipidemia- A term that refers to any number of conditions characterized by excessive amounts of fat in the blood.

 



