Chapter 6 – Proteins

Big Idea: Protein is best used for vital body functions – eat just enough for your lifestyle needs.
Section Introduction
Section 6.1 – Defining Protein
	Learning Objective: 
· Categorize the different types of amino acids
· Describe how protein differs in structure from carbohydrates and lipids.
	Key Content:
· Amino acids differ chemically in the molecular composition of their side chains, but they do have some similarities. They are grouped into four different types: nonpolar, polar, acidic, and basic.
· Amino acids are also categorized based on their nutritional aspects. Some are nonessential in the diet because the body can synthesize them, and some are essential in the diet because the body cannot make them.
· Proteins are polymers of amino acid monomers held together by peptide bonds. They are built in three steps: transcription, translation, and folding.
· Proteins have up to four different levels of structure, making them much more complex than carbohydrates or lipids.
Section 6.2 – The Role of Proteins in Foods: Cooking and Denaturation
	Learning Objective:
· Explain the process of denaturation and its consequences. Give an example.
Key Content:
· Proteins provide food not only with nutrition, but also with structure and texture.
· When a protein denatures, its complicated structure unfolds into a strand of amino acids.
Section 6.3 – Protein Digestion and Absorption
	Learning Objective:
· Discuss how proteins are digested and absorbed by our bodies.
Key Content:
· Mechanical digestion of protein begins in the mouth and continues in the stomach and small intestine.
· Chemical digestion of protein begins in the stomach and ends in the small intestine.
· The body recycles amino acids to make more proteins.
Section 6.4 – Protein’s Functions in the Body
	Learning Objective:
· List protein’s function in the body.
Key Content:
· The many shapes and sizes of proteins allow them to perform a vast array of functions, including: acting as enzymes and hormones, and providing for fluid and acid-base balance, transport, protection, would healing and tissue regeneration, and energy production.
· Without adequate intake of protein containing all the essential amino acids, all protein functions will be impaired.
Section 6.5 – Diseases Involving Proteins
	Learning Objective:
· Identify the potential health risks associated with abnormal protein levels in the diet.
Key Content:
· Protein deficiency syndromes are a leading cause of death in children under the age of five in poor, underdeveloped countries. Protein deficiency can cause swelling, fatigue, skin problems, irritability, muscle wasting, and eventual death from infection.
· The long-term health consequences of high-protein diets have not been adequately studied.
Section 6.6 – Proteins, Diet, and Personal Choices
	Learning Objective:
· Calculate your Recommended Dietary Allowance for protein.
· Plan a one-day diet for each of the following: vegetarian, lacto-ovo vegetarian, and vegan. For each calculate nutrient intake, then assess for adequacy, balance, and variety.
· Decide whether to take protein or amino acid based supplements based on nutrition science studies.
Key Content:
· The RDA set for protein for adults in 0.8 grams per kilogram of body weight and represents the amount of protein in the diet required to balance the protein that is used up by the body and that is excreted.
· The protein foods group consists of foods made from meat, seafood, poultry, eggs, soy, beans, peas, and seeds.
· By determining a food’s amino acid content and the amount of protein that is actually digested and absorbed we can determine that food’s protein quality.
· Most animal-based proteins are complete protein sources and most plant-based proteins are incomplete protein sources. The exceptions are soy, which is a plant-based complete protein source, and gelatin, which is an incomplete animal-based protein source.
· A vegan’s protein needs are slightly higher because of the lower digestibility of plant-based sources. The elderly may require more protein in their diets to prevent significant muscle wasting. There is debate on whether athletes require more proteins in their diet.
· Protein and amino acid supplements do not enhance exercise performance and do not promote a gain in muscle mass any more so than protein from foods.
· Unless you are an endurance or strength athlete, commercially sold protein bars and shakes are not a good dietary source of protein.

Terminology Check Lists: 

 
Proteins- Macromolecules composed of monomeric subunits, called amino acids.

Amino acids- Simple monomers composed of the elements carbon, oxygen, hydrogen, and nitrogen.

Nonpolar amino acids- Hydrophobic amino acids with side groups that are long or bulky.

Polar amino acids - Hydrophilic amino acids that are not charged.

Acidic amino acids - Hydrophilic amino acids that are negatively charged.

Basic amino acids - Hydrophilic amino acids that are positively charged. 

Nonessential amino acids - Amino acids that are made in the human body.

Essential amino acids - Amino acids that are not made by humans and must be obtained from the diet.

Conditionally essential amino acids - Amino acids that become essential during certain times in life, such as child growth. 

Transcription- Process of copying DNA into messenger RNA.

Translation- Process of decoding messenger RNA and synthesizing a protein.

Protein folding- A sequence of amino acids transforms into its dictated shape

Peptide bond- The chemical bond that connects amino acids in a sequence.

Denaturation -  The physical changes that take place in a protein when it is exposed to abnormal conditions in the environment.

Hydrochloric acid-  Secreted by stomach cells; aids in the chemical breakdown of proteins.

Pepsin- An enzyme secreted by stomach cells. It breaks the peptide bonds between amino acids, producing much shorter protein fragments.

Protein turnover- The processes of continually breaking down proteins and building new ones.

Collagen - The most abundant protein in the human body. It is a strong fibrous rope that plays a role in structure, motion, protection, and tissue repair and regeneration.

Elastin- A fibrous protein that allows connective tissues, such as skin and tendons, to stretch back into their original shape.

Keratin- A fibrous protein that provides skin, hair, and nails with structure.

Actin- A contractile protein in muscle cells.

Myosin- A contractile protein in muscle cells.

Enzymes- Proteins that conduct a specific chemical reaction in order to transform substrates into a product.

Albumin- A butterfly-shaped protein that plays a role in fluid balance, acid-base balance, and the transport of biological molecules.

Lysozyme- A protein that is an enzyme that destroys bacteria.

Antibodies- A protein that protects against unwanted intruders.

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

Kwashiorkor -  A syndrome of severe protein and micronutrient deficiency, characterized by swelling (edema) of the feet and abdomen, poor skin health, growth retardation, low muscle mass, and liver malfunction.

Marasmus - A syndrome of severe protein and energy deficiency, characterized by emaciation, poor skin health, and growth retardation.

Marasmic kwashiorkor - The combined syndrome of severe protein and energy deficiency, characterized by variable edema, emaciation, poor skin health, and growth retardation. 

Nitrogen balance- When the amount of protein input into the body equals the amount used up and excreted.

Incomplete protein sources- Foods that contain some of the essential amino acids.

Complete protein sources- Foods that contain all nine of the essential amino acids.

Complementary foods - A combination of foods that when consumed together (though not necessarily at the same time) contain all nine essential amino acids at adequate levels.

Sarcopenia - The age-related decline in muscle mass.
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