Chapter 1- Nutrients
Takes 2-3 years to become a sports nutrionist
Nutrition =
Ingestion
Digestion
Absorption
Metabolism
REMEMBER it by how it goes through GI (eat, digest, absorb, meta)
Nutrient vs nutrition = nutrient has specific function in the body
Categories of Nutrients (differ by amounts (g) needed per day)
· Macro Nutrient = anything more than a few grams
Carbohydrates (CHO)
Fats
Proteins (pro)
Water (h2o)
· Micro Nutrient = anything under 1 gram
Vitamins 
Mineral & Trace elements
Function of Nutrients
Promotion of growth and development
Provision of energy
Regulation of Metabolism
PRINT slide 6- Carbohydrates (CH2O)n
	Monosaccharides= glucose (blood sugar), fructose (fruit sugar) & galactose (from milk)
	Disaccharides = maltose (glu+glu), sucrose (glu+fru) and lactose (glu+gala)
Polysaccharides = maltodextrin and starch (amylose and amylopectin)

Function of CHO
· Energy to the muscle
· Energy to the brain
· Storage form of energy (usually glycogen stored in muscle)
CHOs Intake
· Western diet ~50% sugars (high sucrose and high-fructose corn syrups)
· 10 cubes of sugar in pepsi, 16 in coca-cola
Fiber
· Soluble fiber = legumes, oats, rye, fruits, vegetables (brocc/carrots), potatoes, psyllium
-Lowers cholesterol, maintains bacteria of gut, reg blood glu, increases satiety, delays gastric empty, prevents weight gain
· Insoluble fiber = whole grain foods, bran, nuts, seeds, fruit skins
-in intestine: add bulk and retains water
-also reduces risk of constipation, hemorrhoids, diverticulosis & itis
· We don’t need to pay attention to which fiber, just that we get enough from all
· RECOMMENDATIONS: men 38 g, old 30 g… women 25 g, old 21 g (or 14 g/1000kcal)
Fat (greek for “lipos”)
· Includes oils, fats, waxes and related compounds
· 3 classes of lipids
Simple lipids (neutral fats or waxes)
Compound lipids (phospholipids, glycolipids and lipoproteins)
Derived lipids (FA, steroids, hydrocarbons, cholesterol)
· Functions
Energy/Fuel
· EXAM only some lipids can be used as fuel
1. FA
2. Triglycerides (trigly)
· From intramuscular pools
· Circulatin lipoproteins (mainly chylomicrons & VLDL)
Cushioning
Transport of fat-soluble vit
Cell membranes structure
Precursors for bile (for fat digestion if not enough we can have GI problems)
Precursors for hormones (sterols are precursors for hormones)
Formation of eicosanoids (play a role in vasodil/constriction
Taste and texture of food
PRINT SLIDE 16
Essential Fatty Acids (FA)
· LINOLEIC Acid = OMEGA 6 (first double bond occurs at the 6th Carbon bond)
EXAM Comes from: sunflower, safflower, corn oil, soy and peanut oils
Average of 15 g/day (5-10% total kcal)
· ALPHA-LINOLENIC ACID = OMEGA 3 (first double bond occurs at 3rd Carbon bond)
EXAM Comes from: flaxseeds, soybeans, walnuts, canola oil, seafood
Average of 1.1-1.6 g/day (1% total kcal)
· EXAM MOST important is the ratio, high omega 6 is very bad, we want even

[image: ][image: ]Sterols and Structure (forms of lipids)
· Most do not contain FA chain
1. Sterol rings
2. [image: ][image: ]Cholesterol (most common in diet)
3. Cholesterol Ester
4. Chylomicron (LDL pro) 
5. Very Low Density Lipoprotein VLDL
6. LDL
7. HDL
· PRINT Slide 24 - Transport of Blood Lipoproteins
· Chylomicron leaves the SI to the adipose/muscle and loses FFA leaving remnant
· The remnant goes to the liver and becomes a VLDL which then goes to another adipose/muscle tissue and loses FFAs
· LDL is then left to go to 1) Liver again 2) Muscle tissue or 3) becomes cholesterol
· If liver, it becomes HDL precursors ending in HDL product to the liver
· If muscles, its taken by LDL receptor and internalized in muscle
· Fat intake
· Avg NA intake is ~35% (mostly from trigly 95% of the 35%)
· Cholesterol is mostly synthesized by the liver (only 4% from animal foods)
· Cholesterol-free diet the liver still makes 0.5 to 3 g per day (vegans)
· Proteins
· 20 diff a.a. (11 non-essential, 9 essential (body cant make on its own))
· the side chains distinguish a.a
· Function of Proteins
· Structure to cells and organelles within cells
· Main component of muscle, skin and hair
· Framework for bones and teeth
· Enzymes involved in metabolic reaction
· Protein Intake
· 0.8-1.2 g/kg BW is recommended
· if endurance training, 1.2-1.4 g/kg
· if resistance training, 1.6-1.7 g/kg
· EXAM therefore we need 60-100 g/day of protein
· In western diet, 80-100 g/day normally (extra)
· Negative effects of high pro = not proven (debate on kidney damage)
· Water
· Adults 60% water
· Muscles 72% water
· Functions
· Transport nutrients
· Protection
· Regulate body temp
· Solvent
· Biochemical reactions
· Medium for biochemical reactions
· Gets rid of waste products (urine)
· Water Intake
· 2.0-2.8 L/day (1-1.5 is fluid, rest is from foods)
· EXAM we require 1 mL/kcal
· If athlete in hot conditions, may need >15 L/day
· Vitamins and Minerals
· Vitamins are organic (contain carbon)
· 13 vits (water or fat soluble) obtained from diet except D and K
· D and K are non-essential because we can make them (sun, or gut bacteria)
· Minerals and Trace elements are inorganic
· Macrominerals requirement >100 mg/day or >0.01% BW (Ca, Na, K)
· Microminerals requirement <100 mg/day or <0.01% BW (Fe, Se, Zn)
· Functions
· Regulators in process of energy release from food
· Cofactors in chemical reactions
· Phytonutrients (greek from plant)
· Promote health but are NOT ESSENTIAL (exs carotenoids, polyphenols, etc)
· Health Benefits
· Antioxidants
· Enhance immune response
· Enhance cell to cell communication
· Alter estrogen metabolism
· Convert to Vit A
· Anti-oncogenic
· Case Study 
· A wrestler is trying to make weight. He has heard that if you eat only protein and very little, if any, carbs or fat, then you can loose a lot of weight. Moreover, if you drink minimal amounts of water and fluids, you become more toned
· What are the implications of eating little to no carbs over the long term?  
· Low energy, dec blood glu, use fat but not enough so we need to use pro
· What are the implications of eating little to no fat over the long term?
· Dec sex hormones, fatigue, toxicity
· What are the functions of water in the body?
· Thermos problems, digestive problems
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