Carbohydrates PART 1
· Simple (mono and di saccharides)
· Complex (oligo and poly saccharides)

Monosaccharides
A. Glucose (blood sugar)
B. Fructose (honey/fruit sugar)
C. [bookmark: _GoBack]Galactose (milk)

Disaccharides (is always glucose + something else)
A. Maltose (glucose + glucose)
B. Sucrose (glucose + fructose)
C. Lactose (glucose + galactose)

Oligosaccharides
A. Trisaccharides (beets)
B. Tetrasacchardies (legumes and squash)

Polysaccharides
A. Glycogen (used by animals)
1. Branched chains of glucose
B. Fibres (not digested well, resistant to hydrolysis)
1. Cellulouse inulin
C. Starch (plant)
1. Amylose: linear chain of glucose
2. Amylopectin: branched chains of glucose
3. Ex: grains, legumes, tubers, veggies


Insoluble Fibres (great effect on large intestines)
	
	Component
	Food Source

	Non-carb
	Lignin
	Mature veggies, wheat

	Carb
	Cellulose
	Bran, whole wheat flour, cabbage

	
	Hemicellulose
	Bran, cereals, veggies


The effect of these insoluble fibres:
1. Not dissolved in water, but attracts water
2. Not metabolized by bacteria in the colon
3. Speeds up time in GI tract (increases fecal bulk and softens the stool)

Soluble Fibres (great effect on small intestine)
	
	Component
	Food Source

	Carbohydrate
	Pectin
	Citrus, fruits, apples

	
	Gums, Mucilages
	Legumes, oats, barley


The effect of these soluble fibres:
1. Dissolves/swells up in water (which delays gastric emptying)
2. Slows down the absorption of glucose
3. Slows transit time in the GI tract
4. Lowers serum cholesterol
5. Metabolized by bacteria in colon to make acids and gases





Carbohydrate Digestion
A. Starts in mouth
1. Starch, glycogen and dextrins are broken down into glucose, maltose (smaller molecules)
a. (via salivary amylase)
B. Stomach
1. Salivary amylase stops working because of the acidic pH of the stomach
2. Soluble fibres slow down digestion and gastric empyting (feeling full lasts longer)
3. The stomach doesn’t technically offer any enzymes to digest carbs
C. Small intestine
1. Pancreatic amylase : major contributor to carb digestion
2. Enzymes
a. Maltose  glucose + fructose via maltase
b. Lactose  glucose + galactose via lactase
3. Fibre 
a. Delays carb and fat absorption
D. Large Intestine
1. Insoluble fibre finds its way into large intestine
2. Soluble fibre is fermented by bacteria and creates  water, gases, short chain fatty acids and some E

Carbohydrate Absorption
A. Glucose and galactose 
1. Enter cells lining small intestine walls via active transport and into blood circulation
B. Fructose
1. Absorbed via facilitated diffusion (slow entry – produces smaller rise in blood glucose)
C. Unbranched chains of starch are digested slowly and produce smaller rise in blood glucose than branched chains

Lactose Intolerance
A. Lactase deficiency
1. Entrance of undigested lactose into large intestine
2. Attracts water  bloating, cramping, diarrhea
3. Lactose is consumed by bacteria, creating acids and gases
B. Intervention
1. Choose milk with smaller amounts of lactose
2. Drink lactaid milk (lactase enzyme added)
3. Take lactase enzyme pill

CARBOHYDRATES PART 2

Glucose in the Human Body
Source of Fuel
A. Glucose  energy via glycolysis (for aerobic and/or anaerobic pathways)
B. Continuous source of energy for the CNS, the brain and all the organs
C. Components of other Molecules
1. Glycolipids: energy and serve as markers for cellular recognition
2. Glycoproteins: act as receptors on cell surfaces that bring other cells and proteins 

Storage
A. Liver (as glycogen)
1. Stores equivalent to 300-400kcals
2. ¼ of body’s glycogen stores
3. Lasts 24 hours when at rest


B. Muscle (as glycogen) ¾ of body glycogen stores
1. Stores equivalent to 500-700kcal (up to 1400kcal in trained athletes)
C. Excess glucose
1. Transformed into fat via lipolysis

Endogenous Sources of Glucose
A. Body can use protein, fat or lactate to produce glucose (via gluconeogenesis)
1. Protein  Glucose
a. Protein in blood, muscles and other organs used to make glucose
b. To prevent use of body protein for energy
2. Fat  Glucose
a. Glycerol used to make glucose
b. Without adequate glucose = fats make ketone bodies in the liver which can be used for energy
c. Excessive ketone bodies cause ketosis (causes acidosis and change in body pH which can damage organs)
3. Lactate  Glucose
a. From RBC and active muscles, lactate travels in blood to liver where lactate is converted back to glucose

Blood Glucose Maintenance
A. Normal fasting blood glucose = 4-6mmol/L
1. 2 hours after first bite of food = <10mmol/L
2. Hyperglycemia = over the above values
3. Hypoglycemia = under 4mmol/L
B. Hormones
1. Insulin (allow blood glucose into cells, in response to high BG)
2. Glucagon (in response to low BG, signals liver to release glycogen
3. Epinephrine (in response to threat to release glycogen stores)

Glycemic Index
A. BG rising ability of 50g of carbs
B. Glycemic Load = GI x g of carbs / 100
C. Health effects of sugar
1. Low nutrient dense food
2. Increase risk of dental cavities
3. May be used in moderation

Health Effects of Whole Grain
A. Contains more soluble fibre (delay gastric emptying, slows down absorption)
B. Lower cholesterol (by binding to bile and prevent reabsorption of cholesterol)
C. Insoluble fibre helps large intestine function and increase ease of stool passage

Recommended Intakes
A. Fibre
1. 14/g per 1000kcals
2. 38g/day for Males, 25g/day for Females, 
B. Carbohydrate
1. All adults: 130g/day, 45-65% of total energy intake
2. 

 


