BIOL 203

WEEK 1
· Nutrition: how an organism acquires food and uses food to support all processes required for its existence
· Roundworm nutrition: (biologist POV): locomotive behaviour during foraging, type and rate of digestion, how nutrients are absorbed stored and metabolized, neurobiology of foraging (it has 309 nerve cells)
· Roundworm having 309 nerve cells—great for locomotion studies// serotonin and dopamine slow locomotion
· The science of human nutrition is a young science with a sister discipline aka nutritional genomics
· SHN includes actions such as ingestion, digestion, absorption, transport metabolism and excretion
· Broad def.: social, economic, cultural & psychological implications
· Nutritional genomics: science of how nutrients affect the activities of genes and how they affect interactions b/w diet and disease (nutrigenetics)
· Essential nutrients need to be supplied due to the reasoning that the body cannot synthesize them or cannot make a sufficient quantity. AKA: indispensable nutrients
· Absence: deficiency disease or death
· Surplus: chronic diseases or sudden deaths
· Phytochemicals: Non-essential nutrients found in food and derived from plants that have biological activity in the body. Can reduce risk of chronic diet related diseases

WEEK 2 
· Major food groups: grains, meat &alternatives, vegetables & legumes, milk alternatives
· DRI’s: AMDR (acceptable macronutrient distribution ranges) 
· 10-35% protein
· 20-35% fat
· 45-65% carbs
· Tolerable Upper Intake Level (UL)
· The max daily amount of nutrient that appears safe for most healthy people
· Above this level there is an increased risk of adverse health effects
· Meant to avoid excesses—especially when using supplements
· EAR—estimated average requirement
· RDA—recommended dietary allowance
· AI—adequate intake
· UL
· EER—estimated energy requirement
· AMDR—acceptable macronutrient distribution ranges
**All of these terms are under the umbrella of DRI’s**


WEEK 3 

· Matter is anything that takes up space  atom = smallest unit of matter
· Human body: 23+ elements and trillions of atoms
· Planet: 92 elements and infinite atoms
· Molecule: single elements –forms COMPOUNDS
· Valence electrons: the ones in the outermost shell 
· Chemically inert valence shells are fully occupied
· FIRST GOLDEN CHEM RULE IMPORTANT: An atom’s quest is to fill its valence shells. 
· Covalent bonds = strongest bonds
· Ionic bonds (NaCl) 
· Solution: a homogenous mix major solvent; minor solute
· Blood plasma is an aqueous solution, which is made up of 92% of water; proteins glucose and vitamins etc. are dissolved in it. 
· GOLDEN CHEM RULE #2: THE OXYGEN ATOM IS VERY ELECTRONEGATIVE. IN AN O-H BOND, THE SHARED ELECTRONS SPEND MORE TIME ORBITING AROUND THE OXYGEN ATOM. IMPORTANT 
· Molecules with partial charges created by electronegative atoms are called polar molecules, which form weak hydrogen bonds when interacting with other polar molecules
· Simple carbs like sugar dissolve in water—fat does NOT.
· Starch granules water addedhydrated starch  apply heat starch gel 
· No enzymes  absorption of nutrients would be impossible.
· Enzymes = protein catalysts
· pH is crucial to activate enzymes and facilitate digestion
· pH measure of [hydrogen ions]
· Types of tissues: endothelial, neural, muscular, connective
· Digestion- absorption-elimination: digestive system 
· Salivary glands secrete saliva
· Do not forget about the lumen 
· Mouth both mechanical and chemical breakdown 
· In stomach  churning that becomes chime
· Villi in small intestine which help with absorption
· Absorption is the transfer of the nutrients from the GI tract to the blood or lymph vessels
· Accessory organs: pancreas, gallbladder, liver
· Intestines to liver hepatic portal vein
· Blood on the surface of your skin contains the nutrients from your recent meal 



WEEK 4 

· CO2 we exhale is what is left from glucose
· Calorie: unit that measures heat energy and that is how we measure the content of food
· calorie, Calorie, Kilocalorie
· A small calorie (1 g of water, 1 degree Celsius)
· A Calorie (big) is the same as a kcal (1000 g of water to warm up the water)
· 4.22 kj =1 kcal
· Glucose, proteins, lipids store C-H bonds
· Lipids have more C-H bonds
· Proteins and carbs have the same amount C-H bonds
· The bomb calorimeter measures the content of food
· Carbs and protein provide 4 kcal/g and lipids contain 9 kcal/g
· Monosaccharides all have the same formula: C6H12O6 but the arrangement of atoms differ (glucose, fructose, galactose)—varying degrees of sweetness.  fructose>glucose>galactose
· Disaccharides: pair of monosaccharides
· Maltose is a by product of the starch we eat 
· Starch is abundant in sweet potato
· Glucose + fructose = sucrose (found in honey, sugar cane)
· Sucrose is non-toxic but some forms are less processes thus having more mineral and vitamins (so like brown sugar)
· Sugar alcohols –2kacal/g and are common in gum and mints
· Complex carbs  polysaccharides  glycogen/ starch/ dietary fibre 
· Plants store glucose as starch 
· Gelation temperature ***
· Amylopectin is starch that is quickly digested to glucose
· Amylose on the other hand is slowly digested because it has 2 free ends and blood sugar levels rise slowly 
· Most foods are combo of the 2 but in some one is predominant 
· Carb content plummets in beans such as mung and soy because they are sprouted –the seeds germinated and the plant embryo burned it for energy
· Glycogen in muscle tissue, when we exercise our muscles break it down to glucose for energy 
· 2 fibres: soluble and insoluble 
· Soluble fibres are slow gastric emptying, have a slow glucose uptake, trap cholesterol; and carry it to the large intestine for elimination, they improve bowel health (prebiotic food is soluble) and they reduce the rick for CV disease, type 2 diabetes, obesity, and colon cancer!
· Insoluble fibres do not dissolve water, do not form gels, not fermented in LI and promote bowel movement (promote fast transit and prevents diverticula) 
· Diverticula –sac or pouches that develop in the weakened areas of the intestinal wall
· Digestion starts in mouth with salivary amylase the dis and polys are broken down to monos then to glucose
· Liver is the first to receive absorbed nutrients
· Lactose intolerance is the inability to digest it because they lack the enzyme that helps the breakdown 
· Infants and kids produce large amounts of lactase but many of us grow up to develop the intolerance 
· Carbs intake  blood glucose levels rise 
· Diabetes is the inability to maintain blood glucose homeostasis  we have type 1 (autoimmune, pancreatic cells that synthesize insulin= destroyed), type 2 (most common from high sugar diet—90%) and gestational 
· Serving of starch = total carbs – sugar- fibre
· RDA glucose = 130 g
· AMDR = 225 to 325 g (45-65% of total intake) 
· 300g should be from pulses, veggies and fruits
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WEEK 5

Types of lipids:
· Fatty acids
· Triglycerides
· Phospholipids
· Cholesterol 

Lipids are necessary because they enhance flavour, increase intestinal absorption of fat-soluble vitamins and minerals and phytochemicals, we needs at least 20 g of fat to absorb vitamins, they contribute to satiety (feeling of fullness)

· Fat is a type of tissue that supports other tissues  adipose
· Located below the skin (subcutaneous fat); helps maintain body heat and also we have the layer in front of the abdominals
· Too much visceral fat, increases CV disease
· Lipids only form of energy stored for prolonged time
· Main source of energy at rest 
· We store it as fat and not glycogen 
· Fat cells can enlarge to 1,000Xtheir original size

Fatty Acids a chain of carbons attached to hydrogens (cholesterol contains no FA)

· Short chain: 2-4 carbons
· Medium chain: 6-12 
· Long: 12-24 
· They have a methyl and acid group on each end 
· Caused by double bonds 
· Saturated: has none
· Unsaturated: 2 or more (poly) or even 1 (mono)
· Saturation level determines the behaviour of lipid 
· Omega 3 and 6 are essential FA (we need them and we can’t synthesize them)
· Omega 6 easily reached by diet
· Omega 3 few foods can supply (necessary for brain function [DHA] and healthy arteries [EPA]) 

Trans Fatty Acids  

· Cis or Trans forms
· Trans are man made (hydrogenation process  unsaturated Fas behave like saturated Fas) –margarine is 50% trans fat
· Anything with trans fat has a longer shelf life


Triglycerides 
· Most common lipid found in our food
· 95% of what we eat
· 99% of energy stored in us 
· Can have varying amounts of saturated, MU and PU FA
· Fats and oils are triglycerides 
· Each fat or oil molecule contains 3 FAs
· Oils with high amount of PUFA turn rancid when deep fried  unhealthy 
· Saturated and MU are more heat stable because they have fewer than one double bond
· Phospholipids are diglycerides with a polar end attached to 2 non polar hydrogen tails -> partially water soluble and differ by:
· Length and shape of FAs
· Additional compound that is joined to phosphate
· Phospholipids are major structural components of all cell membranes in the body (think of the lipid bilayer)
· Cholesterol only found in the animal kingdom—needed for synthesis of estrogen and testosterone

Digestion
· Chewing and churning are mechanical 
· Then we have churning 
· Bile contains cholesterol, salts, lecithin, it breaks down the large lipid globules into smaller ones called micelles
· Lacteal vessel legend  subclavian vein 

Lipoproteins
· Chylomicrons are a type 
· 4 types: chylomicrons, VLDL, LDL, HDL
· Blood plasma contains amounts of all 4 
· LDL is the bad cholesterol whereas the HDL is the one we want 














WEEK 6  

· Proteins= chemically similar to carbs and lipids
· They are energy yielding nutrients
· Amino acids are the building blocks of protein
· Amino acid –amino group, acid group, side group 
· 20 difference amino acids with different side chains 
· Non polar amino acids= no hydrogen bond 
· Polypeptide are a group of amino acids held together by peptide bonds and many polypeptide corresponds to a protein 
· Denatured protein –from change in temperature (in the body a denatured protein is no longer functional)
· Denaturing muscle protein is an important part of cooking, it’s made of protein and the bundles are held together by collagen
· Intact collagen increases the resistance to chewing (like veal is more tender) 
· Collagen that melts turns into gelatine 
· Function:  think of it as the jack of all trades: 
· Provide structural support and movement (collagen and keratin are key structural proteins)
· Work as enzymes (work for digestion and its shape corresponds to the necessary role) and hormones (insulin cannot be taken orally as if it was a pill cause it would be denatured and digested as amino acids and the whole problem of type 1 diabetes is that it cannot be digested which is why it is taken as an injection)
· Maintain fluid balance (through hydrogen bonding—it prevents water from leaking back out) 
· Regulate pH of fluids
· Crucial component of cell membranes
· Source of energy
· Antibodies are proteins
To build protein you need all 20 aa available
· PROTEIN SYNTHESIS
· Diet supplies body with aa. You digest the food the aa get absorbed and delivered and now the cells have the material required to build specific proteins. 
· 90% of genes code for protein
· DNA supplies the instructions
· Proteins give cells their characteristic shape and function 
· Inside each cell we have the nucleus with the DNA in it
· Digestion
· In stomach: HCL denatures protein and activates pepsin
· SI: pancreas secretes more protein splitting enzymes
· Aa are the end product of protein digestion
· Protein Turnover: the recycling of protein
· Without it we would need enormous amounts each day
· Haemoglobin is the protein in RBC which delivers oxygen to cells
· 280 000000 haemoglobin molecules per RBC
· When RBC is destroyed they are broken down to aa and used elsewhere
· Nitrogen balance: intake (from food) + retention (protein turnover) = losses (nitrogen losses from urine and sweat
· When the equation has a positive balance: from pregnancy, lactation, and recovery from illness. Resistance exercise and children cause they are building muscle
· Negative balance: soldiers
· Body uses carbs and fat for energy
· Deamination: removal of an amino group (which is another way to use protein) –if you eat too much protein the liver will deaminate it and it will become fat
· Celiac and food allergies react to protein as something dangerous 
· NCGS: non celiac gluten sensitivity
· Eggs contain all 9 essential amino acids we need in our diet

WEEK 7 
· Vitamins and minerals are non –yielding energy micronutrients
· Nutrient density:  a measure of the nutrient a food provides relative to the energy it provides. The more nutrients and the fewer kcalories, the higher t the nutrient density.
· Vitamins are complex structures, they look different from macronutrients and are not chains of repeated units
· Natural sources: plants, animals, fungi and bacteria
· Synthetic: made in labs by chemist using microbes
· Enrichment: addition of vitamins and minerals to food replacing those lost in processing
· Fortification: addition of supplements
· Classes in terms of solubility 
· B and C are water soluble—easily transported in blood
· A, D, E and K are fat-soluble
· Absorption of vitamins and minerals is not 100% efficient
· Bioavailability refers to how much a vitamin or mineral is absorbed and it depends on many factors
· Depends on our physiological need for it—gender, age, diet
· Pregnancy needs more
· What you ate yesterday has an effect on what you absorbed
· Method of preparation has an effect (raw, cooked. Etc.)
· Combo of foods 
· Based on function we can class some vitamins and minerals
· FAT SOLUBLE VITAMINS
· Retinol is the form we absorb from vitamin A foods
· Beta carotene –carotenoid, a plant pigment
· Cooking increases bioavailability 
· Beta carotene is lipid soluble, its bioavailability increases if sautéed in butter or oil 
· Vitamin A is stored in the liver
· Pregnant women should not eat liver
· Vitamin A is a jack of all trades
· Cell differentiation
· Vision
· Antioxidant function
·  Deficiency of this will increase the rate of infection, keratinization of the skin (skin is hard and scaly, eye cannot clean itself and can lead to blindness) 
· Sunlight + cholesterol+ body heat = vitamin D, but we do not have sun all year round, anything that blocks UV radiation prevents us from synthesizing vitamin D
· Vitamin D bone development 
· Osteomalacia adult form of rickets, bones are soft and bendy
· Vitamin K is necessary for blood clotting
· Water soluble vitamins
· Crucial for energy metabolism 
· B vitamins
· Beri beri – disease from thiamine deficiency 
· Wernick Korsakoff—alcoholism 
· Amino acid Metabolism 
· Methionine—essetial aa
· Homocysteine—TOXIC
· Heme synthesis: haemoglobin has 4 polypeptides, vitamin B6 is required for this synthesis
· Without B6 we can have anemia
· Without oxygen, your cells cannot break down macronutrients
· Folate: 3 key roles
· DNA metabolism 
· Vitamin B12 is needed for maintaining myelin sheath 
· All B vitamins are essential for energy metabolism 
· B6, folate, B12 and vitamin K are essential for blood health 
· Essential for vision: vitamin A
· Essential for amino acid metabolism:  B6 B12 and folate
· Essential for growth and development: vitamin D, vitamin A, B12 (neural health) and folate ( fetal development)
· Essential for DNA metabolism: B12 and folate
· Bone health: vitamin C and D
· Antioxidants: vitamin C, E and carotenoids



LESSON 8 

· No living organism synthesizes mineral
· 7 major (>100mg/day) and 8 trace mineral (<100 mg/day)
· Calcium and phosphorus combine to make the skeleton
· Iron is the most abundant trace mineral 
· Mineral inside the intravascular compartment move freely 
· Food = principle source of minerals
· Tap water can contribute a lot also 
· Hard water: high concentration of calcium and magnesium
· Soft water: treated with sodium or potassium 
· Soft water makes more bubbles 
· Downside of soft water: being high in sodium can exacerbate blood pressure
· Dietary supplements are also a source but it’s easy to take a toxic amount 


· Calcium is the most common mineral in the body 
· Stored in bones as hydroxyapatite crystals
· Reservoir in bones for when blood calcium levels drop 
· Neurons rely on blood calcium (found in extracellular fluid in ionic form)
· Blood calcium is what is needed for neurotransmitters to be released and the levels must be tightly controlled
· Osteoclasts: degrade bone tissue
· Osteoblast: builds tissue
· Children build bones and adults repair the existing
· These 2 are regulated by the thyroid and parathyroid glands.
· Peak bone mass is the highest attainable bone density achieved in the first 3 decades of your life. Peak is in our 20s and after 30 it decreases. For women it decreases even more after menopause because of less estrogen (osteoclast increase can lead to osteoporosis).
· Osteoporosis: you shrink—vertebrae collapse, a fall can be dangerous, the bones are more fragile and porous. To minimize risk, maximize peak bone mass, engage in resistance exercise and meet the RDA for calcium.
· More than half of magnesium is found in bones, it’s important intracellular ion found inside of cells
· In plants it’s associated to chlorophyll 
· People fail to meet the RDA for magnesium and if it’s low the body takes it from bones and that makes the bones weaker
· Sodium and chloride are extracellular ions and are important for neural communication 



Trace minerals=>
· Iron found in RBC we produce 2 billion of these cells every day 
· Bioavailability of iron depends on body’s physiological need for it
· Anemia at risk: women, growing infants and teens
· Ocean is the major source of iodide
· Iodide deficiency: thyroid problems which can lead to weight loss or gain 
· Goiter is an enlarged thyroid gland that can lead from a deficiency of iodide
· Cretinism affect the developing foetus for women that are low in iodide
· Zinc, copper and selenium work as antioxidants


LESSON 9

· Osmosis
· 40 L of water in a body
· Water moves through the compartments with the highest concentrations of solutes
· GOLDEN RULE #3: where ions go, water follows
· Osmosis is the diffusion of water through a selectively permeable membrane
· Water dissolves salts and follows electrolytes (they help control the water within the fluid compartments
· Water transports nutrients and waste
· Being more active will help the body produce more water
· Water is the by product of energy metabolism—called metabolic water

· Kidneys

· The % of water varies with age, sex and body composition
· Older you are less you have 
· Men have more than women 
· Water sources include intake from food and beverages
· Metabolic water is also a source which comes from breakdown of macronutrients
· Kidneys receive 5 cups of blood per minute
· Kidneys process that and they form 1ml of urine per minute from this 
· Renal artery/ Renal vein 
· They also control blood volume, BP and solute concentration of body fluids
· The greater the fluid the greater the BP (pushes the walls) 
· Posterior pituitary gland secretes ADH and the adrenal aldosterone 
· These hormones control urine and their solute concentration
· Dehydration requires water intake and severe dehydration requires electrolytes
· Hyponatremia: low sodium in the blood 
· Symptoms: confusion, severe headache, seizures
· NO UL for water but water intoxication is a thing when there is an excess amount of water and you get low sodium which is what can lead to hyponatremia



· Metabolism : rxns can be anabolic or catabolic
· Sum of total rxns that go on in all living cells
· ATP is the energy currency of the cell and it constantly needs it
· ATP
· Contains 40% of the chemical energy that was stored in the C-H bonds of glucose
· The rest was lost as heat
· ATP turns into ADP
· Basal metabolism is the energy need to maintain life when the body is at rest 
· BMR is measured after fasting and resting fot 12 hrs
· Calculates the energy spent fot breathing, circulating blood and maintaining organ fxns   kcal
· Liver then brain have the highest BMR



LESSON 10 

· Risk is a measure of the probability that a substance or activity will cause harm under defined conditions of exposure
· Risk is dependent on behaviour
· Each year in Canada 4 million people get sick from domestically acquired foodborne illness (1/8)
· Chronic sequelae chronic disease
· Pathogens
· Not all microbes are bacteria and they’re not all pathogenic
· Some pathogens are more pathogenic than others and some people are more susceptible to them like the very young, the very old and pregnant women 
· Foodborne illnesses are transmitted to human beings through food and water
· Foodborne infections are caused by eating foods contaminated with live pathogens
· These pathogens can infect the digestive tract
· Food intoxications are caused by eating foods containing natural toxins –they can be infused (enterotoxins and neurotoxins)
· Pesticides are any chemical used to control unwanted insects, weeds and fungi
· Insecticides kill herbivorous insects
· Herbicides kill weeds
· Food preservation techniques:
· Involves application of heat or cold 
· In modern times, pasteurization, heat and pressure, refrigeration and freezing 
· Irradiation involved a low dose radiation to kill the pathogens, this is for spices, wheat flour and onion/potatoes (prevents premature sprouting)
· Irradiation has no correlation to cancer


LESSON 11 

· A wicked problem is defined as one that is difficult or impossible to solve because of incomplete and contradictory information
· Sustainability of our food is a wicked problem
· Hedgehogs (know one thing and focus on a central issue) vs. foxes (know many things and see wicked problems)  dichotomy to separate how people see environmental issues
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