HLTH 230 Midterm Review

Lecture #1: Introduction 

· Kilocalorie: the amount of heat necessary to raise the temperature of 1 kg of water by 1 degree Celsius
· Energy density: a measure of the energy a food provides relative to the weight of the food 
· Nutrient density: a measure of the nutrients a food provides relative to the energy it provides 
· Nutritional genomics: the science of how nutrients affect the activities of genes and how genes affect the interactions between diet and disease (nutrigenics) 
· Estimated Average Requirement (EAR): the average daily amount of a nutrient that will maintain a specific biological or physiological function in half the healthy people of a given age group or sex group 
· Recommended Dietary Allowance (RDA): the average daily amount of a nutrient considered adequate to meet the known nutrient dietary intake by individuals (groups) 
· Adequate Intake (AI): the average daily amount of a nutrient that appears sufficient to maintain a specific criterion (individuals) 
· Tolerable Upper Intake Level (UL): maximum daily amount of a nutrient that appears safe for most healthy people and beyond which there is an increased risk of adverse health effects (help prevent toxicity) 
· Estimated Energy Requirement (EER): the average dietary energy intake that maintains energy balance and good health in a person of a given age, gender, weight, height and level of physical activity 
· Acceptable Macronutrient Distribution Ranges (AMDR): diet with the following composition can reduce the risk of chronic disease
· 45-65% kcalories from carbohydrate
· 20-35% kcalories from fat
· 10-35% kcalories from protein 
· Malnutrition: any condition caused by excess of deficient food energy or nutrient intake or by an inbalance of nutrients
· Undernutrition: deficient in energy or nutrients 
· Overnutrition: excess energy or nutrients
· Primary deficiency: nutrient deficiency caused by inadequate dietary intake of a nutrient 
· Secondary deficiency: nutrient deficiency caused by something other than inadequate intake such as a disease condition or drug interaction that reduces absorption, accelerates use, hastens excretion or destroys the nutrient
· Subclinical deficiency: deficiency in the early stages, before the outward signs have appeared 
· Chronic disease: diseases characterized by a slow progression and a long duration
· Risk factors: a condition or behavior associated with elevated frequency of a disease but has not been proven to be causal 
· Nutrient content claims: may highlight a nutrition feature of a food such as light, low, less, free
· Health claims: may highlight a relationship between consumption of a food or ingredient and a person’s health 

Lecture #2: Digestion

· Dysphagia: difficulty in swallowing 
· Xerostomia: decrease in saliva production 
· Gastroesophageal reflux (GERD): backflow of gastric contents into esophagus because of failure of LES to relax properly  
· Achalasia: failure of the LES to relax during the swallow, causing the esophagus to become distended due to a build up of food in the esophagus 
· Prebiotics: food that are not digested (such as fibres) that promote bacterial growth by acting as food for the bacteria
· Probiotics: living microorganisms found in foods and supplements that when consumed in sufficient quantities are beneficial to health 
· Crypts: tubular glands that secrete intestinal juices into the small intestine
· Aspiration pneumonia: infection of the lungs caused by abnormal entry of fluids, particulate matter, or secretions into lower airways
· Hypokalemia: deficiency of potassium in bloodstream
· Hypomagnesaemia: deficiency of magnesium in blood 
· Metabolic acidosis: change in pH of the body 
· Ulcerative colitis: type of inflammatory bowel disease localized in the colon and rectum 
· Barrett’s esophagus: stomach like mucosa replaces epithelium of distal esophagus during healing phase of acute esophagitis – risk of esophageal cancer greatly increases

	Secretion/Enzyme
	Location
	Role 

	Pepsin
	Stomach
	- Begins protein digestion by splitting amino acid chains 

	HCl
	Stomach
	· Cleaves pepsinogen into pepsin 
· Aids in breakdown of foods
· Kills many microorganisms 

	Intrinsic factor
	Stomach
	- Joins B12 in the small intestine

	Gastrin
	Stomach
	· Leads to increased secretion of components of HCl
· When pH 1.5 is reached, gastrin producing cells are “turned off” 

	Secretin
	Small intestine
	· Stimulates the pancreas to release bicarbonate rich juices, neutralizing acidic chyme
· Ensures intestinal contents always remain at slightly alkaline pH 

	Bile
	Liver
	· Emulsifier which aids in fat digestion 
· Produced by liver and stored in gall bladder to be released into duodenal lumen

	Pancreatic juice
	Pancreas
	· NaCHO3 (sodium bicarbonate) rich fluid is excreted
· Neutralizes acidic chyme 
· Contains proteolytic enzymes, pancreatic amylase, pancreatic lipase 

	Cholecystokinin (CCK)
	Small intestine
	· Released into bloodstream and stimulated by fat or protein 
· Acts on both gallbladder and pancreas
· Stimulates gallbladder to contract, releasing bile into small intestine 
· Stimulates pancreas to release bicarbonate and enzymes into small intestine
· Slows GI motility 

	Maltase, sucrose, lactase
	Small intestine
	· Maltose  glucose + glucose
· Sucrose  glucose + fructose
· Lactase  glucose + galactose 




· Foodborne infections: caused by foods contaminated with infectious microbes 
· Food intoxications: caused by foods containing natural toxins or from foods that contain microbes that produce toxins 

	
	Organism
	Food sources
	Symptoms
	Prevention

	Foodborne Infections
	
	
	
	

	Hepatitis
	Hepatitis A virus
	· Undercooked/raw shellfish
· Contaminated fruits and vegetables 
· Contaminated water
	· Onset: 2-7 weeks and last several weeks to a few months
· Fever, loss of appetite, stomach cramps, jaundice 
	· Cook foods thoroughly
· Avoid untreated water
· Avoid raw non-peelable fruits and veg. 

	Listeriosis
	Listeria bacterium
	· Unpasteurized milk
· Fresh soft cheeses
· Luncheon meet/hot dogs
	· Onset average 21 days up to 70 days
· Mimics flu
· Blood poisoning
	· Use sanitary food handling methods
· Cook foods thoroughly
· Pasteurized milk

	Perfringens food poisoning 
	Clostridium perfringens bacterium 
	· High protein and high starch foods 
· Most frequently meats and meat products stored between 50-55C
	· Onset: 6-24hrs-12hrs 
· Abdominal pain, diarrhea, nausea
· Lasts 1-2 days
 
	· Cook foods thoroughly 
· Refrigerate foods promptly

	Salmonellosis 
	Salmonella bacteria
	- Raw or uncooked eggs, meat, milk and other dairy products, fruit and vegetables
	- Onset: 1-3 days 
- Nausea, fever, chills, vomiting, abdominal cramps, diarrhea – can be fatal
	- Use sanitary food handling methods
- Cook foods thoroughly
- Refrigerate foods promptly 

	E. Coli
	E. Coli 0157:H7
	- Uncooked ground beef, unpasteurized milk and milk products, contaminated water, person-to-person contact
	- Onset: 1 to 8 days 
- Severe bloody diarrhea, abdominal cramps, acute kidney failure
	- Cook ground beef thoroughly (71C) 
- Avoid unpasteurized milk and milk products
- Use sanitary food handling methods

	Food Intoxication 
	
	
	
	

	Botulism 
	Clostridium botulinum bacterium produces botulinum toxin (botulin) 
	- Anaerobic environments with low acidity (asparagus, beets, green beans, mushrooms, ham, sausage, salted fish) 
	- Onset: 12 to 36 hours
- Nervous system symptoms include double vision, inability to swallow, speech difficulty, progressive paralysis of resp. system
	- Proper canning methods for low acid foods
- Refrigerate homemade garlic and herb oils
- Avoid bent, broken or bulging cans 

	Staphylococcal food poisoning 
	Staphylococcus aureus bacterium produces staphylococcal toxin 
	- Toxin produced in improperly refrigerated meat, poultry, egg products, tuna, macaroni salads
	- Onset: 1-6 hours 
- Diarrhea, nausea, vomiting, abdominal cramps, fatigue 
- Lasts 1-2 days
	- Use sanitary food handling methods
- Cook food thoroughly 
- Refrigerate foods promptly 
- Use proper home canning methods 



Lecture #3: Carbohydrates – Sugars, starches and fibres 

· Carbohydrate: compounds composed of carbon, hydrogen and oxygen arranged in monosaccharides and multiples of monosaccharides – (CH2O)n 
· Dextrose: refined glucose 
· High-fructose corn syrup: a syrup made from cornstarch that has been treated with an enzyme that converts some of the glucose to the sweeter fructose 
· Amylopectin: branched starch 
· Amylose: un-branched starch 
· Dietary fibre: structural part of plants that provide little or no energy 
· Soluble fibres: help lower blood glucose and cholesterol; digested by bacteria in the colon and sometimes called vicious fibres (gums and mucilages, pectins, psyllium, some hemicelluloses) 
· Insoluble fibres: less readily fermented and do not form gels (non-viscous); promote bowel movements, alleviate constipation and help in prevention of diverticular disease (cellulose, lignins, psyllium, many hemicelluloses) 
· Resistant starches: escape absorption and digestion in small intestine 
· Diverticulosis: intestinal wall develops bulges (diverticula) in weakened areas, most commonly in colon 
· Diverticulitis: bulging pocks are infected and inflamed
· Glycogenolysis: when blood glucose falls, glycogen is broken down and is released into bloodstream as needed
· Gluconeogenesis: make glucose from protein when adequate carbohydrate not available fro glycogen and diet 
· Ketosis: raised levels of ketone bodies associated with abnormal fat metabolism and diabetes mellitus 
· Insulin: hormone secreted by pancreas in response to increased blood concentration to sugar – transport glucose from bloodstream to cells
· Glucagon: hormone secreted by pancreas in response to low blood glucose concentration – release glucose from liver glycogen stores
· Epinephrine: under stress, ensure all body cells have fuel – breakdown of glycogen in muscle and liver – liver is more responsive to glucagon 
· Type I Diabetes: occurs when pancreas no longer produces any insulin or produces very little insulin – 10% of people with diabetes 
· Type II Diabetes: pancreas does not produce enough insulin to meet the body’s needs or the insulin is not metabolized effectively – 90% of people with diabetes 
· Hypoglycemia: blood glucose drops dramatically out of normal range 
· Glycemic response: extent to which a food raises the blood glucose concentration and elicits an insulin response 
· Glycemic index: method of classifying food according to potential to raise blood glucose (low, moderate, high) 
· Empty calories: high number of calories with very few nutrients 
· Dental carries: bacteria in mouth ferment sugars and producing an acid that dissolves tooth enamel 
· Celiac disease: immune reaction to gluten (protein found in wheat, rye, and barley) 
· Dermatitis herpetiformis: intense burning and itching rash 
· Artificial sweeteners: sugar substitutes that provide negligible, if any energy 
· Nonnutritive sweeteners: sweeteners that yield no energy (or insignificant energy in the case of aspartame) 
· Nutritive sweeteners: sweeteners that yield energy, including both sugars and sugar alcohols 

	Sweetener
	GI pathway
	Added to foods?
	ADI
	Properties

	Acesulfame-K/Ace-K 200x 
	Not digested or absorbed
	Yes
	30 cans diet pop
	

	Neotame 8000x
	Not digested or absorbed
	Yes
	8 cans of diet pop
	- Can be sold as a table top sweetener in Canada 

	Sucralose (Splenda)
(OH Cl) 600x
	Not digested or absorbed (O kcal)
	Yes
	6 cans of diet pop
	- Found in table-top sweeteners and range of foods

	Aspartame (Nutrasweet, Equal) 200x 
	Digested and absorbed
	Yes
	18 cans of diet pop
	- Problem for people with PKU phenylketonuria who are unable to dispose of any excess phenylalanine  accumulation

	Cyclamate (Sucaryl) 30x
	Absorbed (or unabsorbed, can be metabolized)
	No
	8 cans of pop
	- CANNOT be added to foods by manufacturer 

	Saccharin (Hermesetus) 450x
	Absorbed but not metabolized
	Yes
	10 packets of sweetener 
	- Slightly bitter/metallic aftertaste 

	Stevia 300x
	Digested and absorbed
	Yes
	
	- Can be sold as sweetening agent on its own or added to foods by manufacturers 



Lecture #4: Lipids – Triglycerides, Phospholipids and Sterols 

· Fatty acid: an organic acid chain of carbon atoms with acid group (COOH) at one end and methyl group (CH3) at the other end
· Saturated fatty acid: fatty acid carrying the maximum possible number of hydrogen atoms
· Unsaturated fatty acid: fatty acid which has at least one double bond and therefore lacks hydrogen atoms
· Monounsaturated fatty acid: fatty acid that has one double bond and therefore lacks 2 hydrogen atoms
· Polyunsaturated fatty acid: fatty acid lacks 4 or more hydrogen atoms and has 2 or more double bonds between carbons 
· Omega 3 fatty acid (linolenic acid): has its first double bond three carbons away from methyl end
· Omega 6 fatty acid (linoleic acid): has its first double bond six carbons away from methyl end 
· Oxidation: process of a substance combining with oxygen 
· Hydrogenation: chemical process by which hydrogens are added to monounsaturated or polyunsaturated fatty acids to reduce number of double bonds, making fats more saturated solid) and more resistant to oxidation 
· Low-density lipoprotein (LDL) cholesterol: bad cholesterol – cholesterol rich lipoprotein; circulate throughout body making their contents available to cells of all tissues (muscles, fat stores, mammary glands, and others) 
· High-density lipoprotein (HDL) cholesterol: good cholesterol – made by liver to pick up cholesterol from the cells and bring it back to the liver for recycling and disposal; contributes to cholesterol removal from cells and excretion of it from body 
· Triglyceride: lipids composed of 3 fatty acids attached to a glycerol 
· Resistin: promotes inflammation and insulin resistance
· Adiponectin: protects against inflammation, diabetes and heart disease
· Phospholipid: compound similar to a triglyceride but has a phosphate group and other compound in place of one of the fatty acids
· Lecithin: substance widely distributed in animal tissues, egg yolk, and some higher plants, consisting of phospholipids linked to choline
· Sterols: compounds containing a four ring carbon structure with any of a variety of side chains attached (bile acids, sex hormones, adrenal hormones, vitamin D, cholesterol)  
· Phytosterols (plant sterols): plant-derived compounds that have structural similarities to cholesterol and lower blood cholesterol by competing with cholesterol for absorption 
· Atherosclerosis: type of artery disease characterized by plaques on inner walls of arteries
· Lingual lipase: released by salivary glands at the base of the tongue; efficiently digest short and medium chain fatty acids in milk 
· Gastric lipase: breaks down fat droplets – works best in acidic environment of the stomach 
· Chylomicrons: lipoprotein particles that consist of triglycerides, phospholipids, cholesterol and proteins – transport dietary lipids from intestines to other locations in the body via the lymphatic system 
· Micelles: tiny spherical complexes of emulsified fat droplets that arise during digestion – most contain bile salts and products of lipid digestion 
· Lipoprotein: clusters of lipids associated with proteins that serve as transport vehicles for lipids in the lymph and blood (chylomicrons, VLDL, LDL, HDL) 
· Very-low density lipoproteins (VLDL): Carries lipids made by and taken up by the liver to cells  
· Eicosanoids: biologically active compounds that help to regulate blood pressure, blood clotting and other body functions – derived from Omega 3 and Omega 6 fatty acids 
· Lipoprotein lipase: enzyme that hydrolyzes triglycerides passing in the bloodstream and direts their parts into the cells where they can be metabolized for energy or reassembled for storage
· Emulsifier: to help a product keep its form 
· Fat replacers: ingredients that replace some or all of the functions of fat and may or may not provide energy – can be derived from carbohydrate, protein or fat
· Artificial fats: zero-energy fat replacers that are chemically made to mimic the sensory and cooking qualities of naturally occurring fats but are totally or partially resistant to digestion 
· Visible fat: fat which is identifiable or added
· [bookmark: _GoBack]Invisible fat: fat which is hidden in foods 
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