Quick Reference Guide to Standard 4—Proteins and Lipids


This standard is "hard" science. Proteins and lipids are complex structures with a tremendous amount of versatility because of those structures. Proteins are made with chains of amino acids, a type of organic compound containing nitrogen amino acids chained together with peptide bonds—a bond between the amine (nitrogen containing) group of one and the carboxyl group of another--to form protein with an energy rating of 4 kcal per gram. The combination of amino acids in a food source determine if a protein is considered complete or incomplete. Nine "essential amino acids" cannot be made by the body and must be consumed in food. A protein is considered "complete" if it contains all nine in the correct ratio, or "incomplete" if it is lacking or low in one or more of the nine. A "complementary" protein is two foods that together provide all nine in adequate amounts. Grain products are usually limited by their lysine content, while seeds and legumes are usually limited by sulfur-containing amino acids (e.g. methionine) or aromatic amino acids (e.g. tryptophan).

Lipids are also known as "fats." They provide 9 kcal of energy per gram and are found in every cell of the body. They are vital to survival, taste, satiety and metabolizing fat soluble vitamins (ADEK). Triglycerides, the most common lipids, are saturated, monounsaturated and polyunsaturated fats. Saturated fat (SFA) means the carbons in the fatty acid chain all have hydrogens attached. Monounsaturated (MUFA) means two carbons have formed a double bond and lost two hydrogens. Polyunsaturated (PUFA) means there is more than one double carbon bond along the chain. MUFA and PUFA are healthier fats.


Fats and proteins come together as lipoproteins--clusters of lipids surrounded by proteins--in order to be transported through the blood and tissues. Low Density Lipoproteins (LDL) have a higher ratio of fats to proteins, they transport cholesterol and other lipids to the tissues. Some LDL is needed, but too much negatively impacts health. High Density Lipoproteins (HDL) have a higher ratio of proteins to fats. They help take cholesterol back to the liver to be dismantled and disposed. The ratio of HDL to LDL in the body is more important than the level of either one alone. Larger ratios (more HDL than LDL) are better.

Eggs and milk/dairy products are prime examples of proteins and lipid combinations in action as emulsifiers, coagulation and foods created by denaturing proteins.

Objective 1: Identify complete, incomplete and complementary proteins, and sources and functions of proteins in the body 

http://www.nlm.nih.gov/medlineplus/dietaryproteins.html Government website for proteins. Some fascinating cellular graphics under the Science Education tab.
Objective 2: Eggs 

I Second that Emulsion Lab--Institute of Food Technologists: emulsions, protein denaturation.

Objective 3: Milk

Milk Comparison Labels 2015 --Milk and milk replacement nutrition labels in the folder.

Better Butter Lab 2015 --LAB: Better Butter Lab. Discussion of colligative properties and emulsions

FDA Links on Raw vs. Pasteurized Milk Raw milk vs. unpasteurized milk.

Objective 4: Lipids

http://watchlearnlive.heart.org by the American Heart Association is a good link explaining cholesterol and how it affects the bloodstream and health.
Basic Chart to find Healthy Fats –a simple continuum chart (jpg) of healthy/unhealthy fats from Harvard School of Public Health.

Performance Objective 6—Preparation and nutrition/cost comparison of convenience food vs. scratch using complete and/or incomplete protein-- Nutrient and Cost Comparison--Southwest Beans and Rice.

Performance Objective 7—Preparation and nutrition/cost comparison of full fat food vs. low-fat/fat-free foods: Nutrition and Cost Comparison--chocolate cupcakes, full and lowfat Comparison of regular chocolate cupcake with a chocolate cupcake using avocado as a healthier fat.
Vocabulary for Standard 4:

Amino acid: The building blocks of proteins. Amino acids are organic acids that contain nitrogen. There are 22 common amino acids.

Cholesterol: A type of lipid molecule created only by animals. It is important for hormonal function.
Complementary proteins: A combination of protein sources that together provide a complete protein.
Complete protein: A protein source containing all of the essential amino acids in the correct ratio for our bodies to use. Animal products and some plant products are complete protein sources.

Emulsifier: A molecule that is partly soluble in water and partly soluble in oil. Emulsifiers prevent oil droplets from separating and rising to the top. Lecithin, a phospholipid in eggs and soy, is a common emulsifier.
Essential amino acid: An amino acid that is required for proper nutrition, but that cannot be made in our bodies. Essential amino acids must be consumed in our diet. There are 9 essential amino acids for adults.
Fat: A lipid that is solid at room temperature. Fats contain mostly saturated fatty acids.
Fatty acid: An organic acid that consists of a carbon chain, varying amounts of hydrogen, and one oxygen molecule. The common fatty acids in foods are between 4 and 22 carbons long.
Fried egg: An egg that has been pan-fried, usually on both sides, until the white is cooked through and the yolk reaches the desired texture. Fried eggs can be over-hard (completely cooked yolk), over-medium (soft but not runny yolk), over-easy (runny yolk), or sunny-side-up (over-easy egg cooked only on one side).
Hard cooked egg: An egg that has been simmered until the yolk is completely cooked through.
Homogenization: The process of breaking up milk fat globules into small droplets that will not separate. Homogenization is a mechanical form of emulsification.
Incomplete protein: A protein source that is lacking one or more essential amino acids. Most plant products are incomplete protein sources. 

Lipid: Energy source created by plants and animals, made from carbon, hydrogen, and oxygen. Nutritionally, lipids provide 9 kcal per gram.
Oil: A lipid that is liquid at room temperature. Oils contain mostly unsaturated fatty acids.
Pasteurization: A heat treatment applied to foods to destroy pathogenic bacteria. All milk sold at the store has been pasteurized.
Poached egg: An egg that has been cooked by poaching (165°F) a cracked egg until the white is set. 
Protein: Energy source created by plants and animals, made from carbon, hydrogen, oxygen, nitrogen, and sometimes sulfur. Nutritionally, proteins provide 4 kcal per gram.
Saturated fatty acid: A fatty acid that contains no double bonds. The carbon chain is bound to as much hydrogen as chemically possible.
Scrambled egg: A beaten egg that has been sautéed until soft, moist curds are formed.
Soft cooked egg: An egg that has been simmered until the yolk is set. It is still spreadable, but not runny.

Triglyceride: The most common form of lipid, consists of a glycerol backbone bound to three fatty acids. 

Unsaturated fatty acid: A fatty acid that contains one (monounsaturated) or more (polyunsaturated) double bonds. 
