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The Scientific method of research:
1) Make observation and generate questions.
2) Form a hypothesis.
3) Design studies/ tests and collect data.
4) Analyze data and draw a conclusion.
5) Peer review.
6) Conduct more research to further substantiate findings and then publish journal.

Epidemiology: the study disease behaviour and spread
disease rates among different groups
factors associated with said disease
how said disease spreads

“Red Flags” that information is unreliable; claims are:
not supported by science
coercive or sensationalistic
references “natural cures” (not scientific)
Dramatic generalizations
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DRIs: “dietary reference intakes” is an umbrella term that covers six recommendations developed be Canada and the USA.
EAR (estimated average requirement): enough of nutrient to meet requirement for 50% of healthy people in a given group.
RDA (recommended daily allowance): recommended amount to meet the needs of 97.5% of population.
Typically RDA*1.2
AI (adequate intake): educated guess when RDA has not been established.
UL (Tolerable upper intake levels): the highest level of intake before reaching dangerous level.
AMDR (acceptable macronutrient distribution range): percent (%) of daily calories derived from each macronutrient.
Protein: 10-35%
Fats: 20-35%
Carbs: 45-65%

Food Groups:
Grains (1 serving = 1 slice bread, 30g cereal, ½ cup cooked rice)
A “whole grain” must contain:
Germ (seed)
Endosperm (starch, isolated in non-whole grains)
Bran (high fiber shell)

Dairy (1 serving = 250ml milk, ¾ cup yogurt, 50g cheddar)
Fortified with vit A & D in Canada.

Meat & Protein (1 serving = 75g meat, 2 eggs, 175ml legumes)
Includes fish, poultry, beans, nuts, & seeds.

Fruit & Veg. (1 serving = ½ cup veg, fist size fruit, 250ml juice)

Recommended food group servings differ depending on age and gender.
Nutrition tables:
13 core nutrients
RDAs for 2000kcal diet ages 4+
<5% is “low source of”
>20% is “high source of”

Nutrient Density: 
[nutrient per serving ÷ RDA] vs [calories per serving ÷ daily need]
food is “nutrient dense” if nutrient contribution exceeds caloric contribution, “empty calories” if opposite.
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Gastrointestinal Tract:
Mouth and salivary glands
Amylase breaks down starch
Esophagus (10” long)
Food tube from mouth to stomach, uses peristalsis.
Stomach (approx. 1L food capacity, 200ml when empty)
Secretes hydrochloric acid and begins nutrient absorption
Pyloric sphincter leads to duodenum
Food spends 2-3 hours
Small Intestine (book says 11’, most other sources say 18-22’)
Duodenum (10” long)
Pancreas secretes bicarbonate into it to neutralize acid
Secreted through Major Duodenal Papilla
Jejunum (book: 4’ long, Gray’s: 7.5’)
Nutrient absorption
Ileum (book: 5’ long, Gray’s: 6-12’)
Nutrient absorption
Large Intestine (3-5’)
Dehydration of pre-fecal matter
Food can stay up to 72 hours
Rectum
Anus

Enzymes (some):
Hydrochloric acid (HCI)
Produced in pancreas and small intestine and stomach epithelial tissue.
Neutralized by bicarbonate
Bile
Produced in liver
Emulsifies fat
Lysozyme 
In saliva, breaks down bacteria
Lipase
Breaks down fat 

Accessory Organs (some):
Liver (3lb)
500 different functions
Synthesizes cholesterol
Makes bile from cholesterol
Filters toxins from the bloodstream
Gallbladder
Stores bile from liver
Secretes bile into jejunum
Triggered by secretion of CCK from small intestine
Pancreas
Secretes enzymes for macronutrient digestion
Synthesizes bicarbonate

Arteries & Veins:
Arteries carry oxygenated blood
Arteries > Arterioles > Capillaries
Veins carry deoxygenated blood
Capillaries < Venules < Veins
*note: Capillaries carry both oxygenated and deoxygenated blood.
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Plants synthesize glucose (C6-H12-O6) from carbon, oxygen, and hydrogen.
Plants and animals use glucose to power internal chemical reactions 

RDA of carbs is 130g & 4kcal/g

Simple Carbs:
Monosaccharide (1 molecule)
Glucose
Fructose
Galactose 
Part of lactose (only found in dairy)
Disaccharide (2 molecules)
Lactose (glucose, galactose)
Broken down by lactase (enzyme)
Maltose (glucose, glucose)
Broken down by maltase (enzyme)
Sucrose (table sugar; 1 glucose, 1 fructose)

Complex Carbs:
Starch 
Plant storage from of glucose
Long strands of glucose
Glycogen
Animal storage form of glucose
Fiber (soluble and insoluble)
Non digestible
Glucose held by ß bonds
Soluble: 
Pectin
Highly negative charge attracts water
Thickens and acts as glue for cells.
Gums
Linked monosaccharide 
Mucilage
Insoluble:
Cellulose
Extremely abundant
Found in the walls of all plant life
Thousands of glucose molecules
Hemicellulose
Similar to cellulose but contains more sugars than just glucose

Diabetes:
You are diabetic if your blood sugar is:
>11.1 mmol/L two hours after consumption
<7 mmol/L when fasting

Insulin allows cells to absorb glucose (lowering blood sugar)
Promotes fat production
Glycogen storage
Decreases hunger
Glucagon stimulates breakdown of glycogen to glucose (raising blood sugar)
Amino acids and proteins to glucose
Fat to glucose
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Fatty acids vary in length:
Short chain: 2-4 carbons
Medium chain: 6-12 carbons
Long chain: 14-24
Saturation of fats:
Saturated: all carbons are filled with hydrogen
Unsaturated: two neighboring carbons are missing a hydrogen
Monounsaturated: one set of aforementioned neighbors
Polyunsaturated: two or more sets of neighbors.
Omega count is how many carbons between the neighbors and the methyl group (tail).
Omegas 3 and 6 are essential fatty acids.
Triglycerides: three fatties attached to a glyceride.
Makes up 95% of lipids in the body.
Not water soluble.

Phospholipids: similar to triglycerides but one fatty is replaced by a phosphorous-nitrogen.
Partially soluble
Act as emulsifier
Cholesterol:
Found in animal products (not in pants)
Non-essential
Used to make:
Vitamin D
Steroid hormones (estrogen & testosterone)
Bile
Lipid Digestion:
Stomach: gastric lipase does a little work.
Liver: produces bile that emulsifies fat.
Bile contains salts the keep lipids dispersed for enzymes.
Pancreas: secretes lipase into small intestine.
Small intestine: main site of absorption.
Triglycerides are broken down to glycerides and fatties
Phospholipids are broken down to glycerol, fatties, and phosphoric acid.
Small and medium fatty chains enter the blood stream.
Large chains used to make chylomicrons (lipoprotein)
 Chylomicrons float through bloodstream until lipoprotein lipase breaks them down for energy (approx. 10 to 12 hours after eating)
HDL (high density lipoprotein): “good” cholesterol
LDL (low density lipoprotein): “bad” cholesterol
VLDL (very low density lipoprotein): carry triglycerides around the body, become LDL upon releasing the triglycerides.
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Proteins are made of carbon, hydrogen, oxygen, and nitrogen.
Consist of long chains of amino acids.
Peptide: small chain of amino acids (<15)
Polypeptide: large chain of amino acids (>40)
There are 20 different amino acids.
Cells recycle protein when they die:
Red blood cells live 3-4 months, and their hemoglobin is recycled.
Small intestine epithelial cells live 3-6 days before sloughing off and being digested for amino acids.
Uses of proteins:
Albumin (protein) causes water to be drawn back into capillaries.
Colloidal Osmotic Pressure (COP) inner capillary pressure cause be albumin.
An edema occurs when albumin deficiency allows excess water to be pushed into the surrounding tissue.
Help maintain acid balance.
Immune system: antibodies are a protein.
Without enough dietary protein the body wont produce antibodies.
Structural support:
Collagen: a protein; is connective tissue in the bones, ligaments and cartilage. 
Keratin: a protein; in skin, nails, hair.
Collagen and keratin make up 1/3 of bodies protein.
Melanin (protein) protects the skin against UV rays.
Act as enzymes, nutrient carriers, hormones (insulin, glucagon), and many more.
Amino Acids:
Essential: 9/20 must be found in diet
High quality proteins contain all essential amino acids.
Nonessential: 11/20 can by synthesized by the body.
DNA: (A-T, C-G) adenine, thymine, guanine, cytosine.
DNA never leaves nuclease, only replicas (RNA).
mRNA leaves nuclease and goes to ribosomes (protein factories in cytoplasm) 
Ribosomes decode mRNA and build polypeptides.
tRNA gathers amino acids for ribosomes (one at a time)
Protein turnover: breakdown of protein into amino acids for reuse. 
Transamination: the process by which amino acids are synthesized.
Nitrogen is added to a substance to make amino acid.
Deamination: how to get energy from excess protein.
Amino acid gets split into ammonia and skeletal shell.
Ammonia turns to urea
Urea gets pissed out.
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Criteria for a vitamin:
Body cannot synthesize [enough].
Naturally occurring in common food.
Deficiency has consequence.
Early deficiency is reversible.

Vitamins are umbrella terms for groups of similar chemical forms.
Eg. Vitamin A: retinol, retinal, retinoic acid.

Pro-vitamins: are vitamins precursors.
Eg. Beta carotene goes to vitamin A.

Bioavailability: the % of a substance absorbed from each ingestion.
Teratogen: and agent that causes birth defects.
Solubility-
Fat Soluble vitamins:
Vitamin A:
Most active vitamin in the body
Stored in liver
Precursor is retinol, plants have pigment carotenoids that can be synthesized into retinol.
Helps produce and maintain epithelial cells.
Deficiency:
Epithelial cells die, skin and eyes dry out.
White blood cell count drops
Vision impairment.
Vitamin D:
In the sun skin turns cholesterol to D3
Liver turns D3 to a D-ish product
Kidneys turn D-ish to Vit D
Role:
Stimulates calcium & phosphorus absorption/retention
Without D you absorb 10-15% of calcium
With D you absorb 30-80% of calcium
Balances calcium in blood stream:
Calcium drops, VD/PTH tells bones to release some calcium (at the cost of weakening bones)
Vitamin E:
Antioxidant
Donates electron to free radicals.
Helps regulate oxidation processes.
Protects DNA and fatties.
Vitamin K:
10% is synthesized by intestinal flora
necessary for blood coagulation.
Newborns are given a shot of it (as they lack GI flora)

Water Soluble Vitamins:
Mostly function as coenzymes
Activate enzymes for synthesis of glucose, amino acids, and some lipids.
Thiamine: 
Coenzyme or carbohydrate and amino acid metabolism.
Non-toxic.
Riboflavin:
Coenzyme for carbohydrate, amino acid, and lipid metabolism
Breaks down in the sun
Store in dark place
Niacin: 
Used to synthesize 2 coenzymes that aid in 200 functions
Deficiency leads to Pallegras Disease
B-6:
Coenzyme for 100+ enzymes
Necessary for amino acid metabolism
Necessary for amino acid synthesis
Without B-6 all amino acids are essential.
Necessary for glucogenesis.
Allows hemoglobin to hold iron
B-6 deficiency leads to anemia.
Overdose is possible.
Folate:
Umbrella term for a group of compounds containing folic acid
Coenzyme used in DNA metabolism and synthesis
Coenzyme used in amino acid and blood synthesis
Deficiency:
Effects cells that rapidly divide
Red blood cells
 Bone marrow releases oversized immature RBCs (megaloblast) into blood stream.
Leads to inadequate development of the CNS in human embryos.
B-12:
Primarily found in animal foods
Part of coenzyme for DNA synthesis
Converts folate into a coenzyme for DNA synthesis.
Maintains Myelin sheath.
Digestion:
Bound to proteins during ingestion, but released by HCO and pepsin.
Binds to intrinsic factor (IF) and absorbed at the ileum
Liver stores 50% of all processed B-12
Can store up to 5 year supply.
Deficiency:
Pernicious (deadly) Anemia
Often caused by poor absorption, not just too little in diet
Characterized by nerve damage and megaloblasts in the blood stream
15% of people older than 60 have a B-12 deficiency
Pantothenic Acid & Biotin:
Part of coenzyme in energy metabolism.
Choline:
Not a coenzyme
Non-essential.
Vitamin C:
Not a coenzyme
Necessary for synthesis of collagen
Antioxidant in proper dose
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Prooxidant in large doses.

Water is the main component of intra- and extra- cellular fluid.
Extracellular fluid: blood, saliva, sweat, tears, mucus, fluid in joints
45-75% of body weight is water.
75% in infants
45% in elderly
Functions:
Body temperature regulation.
Important because enzymes denature at 41˚c
Sweat
Each liter of water the evaporates as sweat represents 500 kcal of energy removed.
Osmosis: the diffusion of water through a selectively permeable membrane.
Osmotic pressure results.
Water is attracted to ions
Intracellular water levels depend on intracellular concentration of potassium and phosphate ions.
Extracellular water levels depends on extracellular concentration of sodium and chloride ions.
Metabolic water: water produced as a byproduct of metabolic functions.
Sensible perspirations: sweat, spit, feces, breath.
Insensible perspirations: water diffused through the skin not as sweat.
Healthy adult drinks ~2.5L/day and loses ~2.5L/day (1-2L as urine)
Kidneys:
Kidneys form 1ml of urine per 5 cups of blood they filter (happens once per minute)
Removes excess ions from blood and water follows.
Hormones:
ADH (antidiuretic hormone): increases water retention, formed in pituitary gland
Aldosterone: tells kidneys to recirculate sodium, water follows (produced in adrenal glands)
Dehydration: (by % body mass lost)
4%: loss of strength and endurance
7-10%: severe weakness
20%: coma and death
Water contains sulfur, copper, iron, and zinc.
Minerals: inorganic, cannot be synthesized by animals or a lab. 
Used for:
Bones & teeth
Fluid balance (inorganic ions)
Acid balance
Critical in nerve impulse transmission
Sodium and potassium are minerals
Deficiencies:
Iron- anemia
Calcium- osteoporosis
Iodide- goiter
Potassium- hypertension
Absorption:
Takes place in the small intestine
Primarily duodenum because of its acidity
Calcium:
Thyroid and parathyroid gland help maintain calcium balance.
Calcium is too low, they release PTH
Stimulates osteoclasts to release calcium from bones.
Calcium is too high, they release calcitonin
Inhibits osteoclasts.
Osteoclasts: cells that tear down bone tissue using enzymes and acids.
Osteoblasts: cells that add bone tissue.
Phosphorus: 
85% of it is stored in bones
Critical for energy production and storage
Part of DNA & RNA
In everything we eat
Sodium:
Table salt is comprised of 40%Na, 60%Cl- (chloride)
When levels are high Na is excreted by the kidney
When levels are low Aldosterone inhibits secretion
This also controls water balance.

Magnesium:
50-60% is located in bones
Cofactor for 300 enzymes
Necessary for DNA, RNA, & Protein synthesis.
Iron:
Component of hemo/myo globin
Hemoglobin: part of RBC that transports oxygen and some carbon dioxide
Myoglobin: iron and oxygen binding substance in the muscle
Absorption:
Ferritin (protein) binds to the iron.
This helps regulate iron levels
Low iron » less ferritin » more iron gets in blood
High iron » more ferritin » less iron gets in blood
Body can absorb 5-40% of iron depending on current levels.
Heme vs non heme:
Heme iron is found in most animal products and is absorbed easily
Non heme iron is found in plant life
Deficiency:
Anemia (low oxygen levels in blood)
Growth impairment
Immune system weakens
Energy lessens
Cardiac function is impaired
Iodine:
Singular function: synthesis of thyroid hormones.
Requires iodide to fulfill this function.
Deficiency:
Goiter formation (extreme swelling of the thyroid gland)
Cretinism: infant/embryo deficiency; causes retardation
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Two types of body mass:
Fat free:
Water
Mineral rich: bones, teeth
Protein rich: muscles, organs
Fat tissue:
Adipose tissue
Part of the endocrine system.
Brown Adipose Tissue (BAT): only in infants, produces heat.
Essential fats
Cell membrane
Nervous tissue
Subcutaneous tissue: holds skin in place.
When adipose cells make up majority it’s known as subcutaneous fat.

Methods of determining fat:
Underwater weigh
2-3% margin of error
DXA (dual-energy x ray absorptiometry)
Bioelectrical
Even in homes scales
Skinfold thickness
Distribution of Fat:
Gynoid adiposity: pear shape
Android adiposity: apple shape 

Energy-
Metabolism: the entire network of chemical reactions that happen in the body.
Regulated by thyroid hormone
Anabolic: using nutrients to build tissues and proteins.
Amino acids»proteins, glucose»glycogen
Catabolic: breaking down tissues and proteins for nutrients.
Proteins»amino acids, glycogen»glucose
ATP (adenosine triphosphate): caloric cost for a cell to do a task
10 000 000 used per second per cell
40% of macronutrients energy is turned into ATP
the rest is expelled as heat
Basal Metabolic Rate (BMR): the calories dedicated to autonomic function while completely resting and fasting (genetically determined).
Usually accounts for 50-70% of energy costs
Rule of thumb:
1kcal per kg body weight per hour for men
0.9kcal per kg body weight per hour for women
Muscles rely on three systems or energy: 
Anaerobic systems:
PCr-ATP
6 second spurt of energy (eg. to jump)
phosphocreatine allows muscles to produce ATP under anaerobic (no free oxygen) conditions
happens instantly
Lactic Acid
Glucose»pyruvate»lactic acid
This process supplies 30-40 seconds of ATP
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