Carbohydrates
Calories (4.2)
· The making of food calories.
· Photosynthesis
· Plants package calories into carbohydrates (glucose molecule).
· Through photosynthesis plants take 6 molecules of carbon-dioxide from the air, extract water molecules from the soil’s solution and use the suns energy to rearrange these molecules into glucose molecules.
· The energy is stored within the carbon hydrogen bonds of the glucose molecule. Which is then released when we need energy.
· Oxygen is then released into the air as a byproduct of photosynthesis.

· Energy yielding nutrients
· Calories are found in lipids, proteins & carbohydrates (glucose). 
· They are stores of energy
· A calorie is a unit that measures heat energy.
· Small calorie: Calorie
· The heat energy necessary to raise the temperature of 1 gram of water by 1 degree Celsius.
· Big calorie: Kilocalorie
· The heat energy necessary to raise the temperature of 1000 grams of water by 1 degree Celsius. 
· 1000 calories = 1 kilocalorie
· Carbohydrates and protein provide 3 kcal per gram while lipids contain 9 kcal per gram.
· The Bomb Calorimeter is used to measure the energy content in food (number of calories in food). 
· Water in which temperature increase from burning food is measured.
· Allows us to be able to measure the energy liberated when lipids, proteins & carbohydrates are burned separately.

Simple Carbohydrates & Non-Nutritive Sweeteners (4.3)
· Simple Carbohydrates, also known as simple sugars. Composed of one or two sugar molecules.




· Monosaccharides 
· All have the same chemical formula but the arrangement of the atoms differs. Which is why glucose, fructose & galactose all have varying degrees of sweetness.
· Of these three, glucose is the most important monosaccharide. It is the dominant sugar in the body and the dominant energy source for red blood cells.  
· Disaccharides
· Are pairs of sugar Monosaccharides with glucose always present in the pair.
· Glucose + Galactose = Lactose (sugar milk). 
· Glucose + Glucose = Maltose (sweet potato)
· Glucose + Fructose = Sucrose (sugar cane)
· Less Processed = More Minerals
· Canadians consume the equivalent of 12 teaspoons of sugar (sucrose) a day. Wrong carbohydrate to indulge in.
· Sugar is NOT toxic. It is the quantity that can be.
· Single celled organisms like bacteria are dependent on sugar.

· Non-nutritive sweeteners
· Since the 1970s the commercialization of high fructose corn syrup (HFCS). 
· Non-nutritive sweeteners that are synthetic compounds with intensely sweet taste but do not supply any energy per serving. 
· These artificial sweeteners are usually made with a molecule of sucrose that has been chemically modified to escape digestion and absorption. 







Complex Carbohydrates (4.4)
· Complex carbohydrates 


· Starch 
· Starch is a complex carbohydrate. Examples of starch are; wheat, corn, potato, tapioca, arrowroot. 
· When water with starch in it is heated the starch, granules unfold and hydrogen bonds to water molecules allowing the sauce to thicken. Otherwise known as the deletion temperature.
·  
·   


· There are two distinct types of starch
· Starch Amylopectin is quickly digested into glucose.
· Starch Amylose is slowly digested into glucose.
· Most foods are a combination of these two types of starches. Although sometimes one is predominant. 
· High starch potatoes are good for cooking.
· The carbohydrate content is lowered in sprouted mung beans and soy because they are sprouted. The seeds germinated and the plant embryo burned it for energy.


· Glycogen
· Glycogen is the animal version of starch.

· The liver and muscle tissue have limited space for storage.
· The remainder that we don’t use are converted to fat and stored in adipose tissue.


· Fiber
· Plants use both soluble and insoluble fiber to help grow against gravity. 

· Soluble fiber
· Characteristics
· Dissolves in water
· Form gels that are viscous and prized by the food industry for thickening abilities. 
· They are fermented by the bacteria in the large intestine. 
· Health
· Slow gastric emptying
· Slow glucose uptake
· Traps cholesterol & carries it into the large intestine for elimination.
· Improve bowel health – Prebiotic food is soluble fiber.
· Reduce risk for cardiovascular disease, type 2 diabetes, obesity, colon cancer. 
· Insoluble fiber
· Characteristics
· Do not dissolve in water.
· Do not form gels.
· Not fermented in larch intestine.
· Promote bowel movement.
· Health
· Insoluble fiber is essential for a healthy bowel. 
· Prevents diverticula.	Comment by charles berke: Diverticula: Sacs or pouches that develop in the weakened areas of the intestinal wall (like bulges in an inner tube where the tire wall is weak). 
Divertir = to turn aside.
· Insoluble fiber helps with consistency with daily bowl routine. 

Digestion & Absorption of Carbohydrates (4.5)
· Digestion of carbohydrates involves the breaking down of starch and disaccharides into monosaccharides – mostly glucose. 



· The digestion of some carbohydrates can be problematic
· Lactose intolerance is the inability to digest lactose completely. 
· People with lactose intolerant do not produce enough lactate and as a result get indigestion from it.	Comment by charles berke: Lactate: is the enzyme that breaks down lactose.
· Infants & young kids produce large amounts of lactose.
· As we age 70% of us will become lactose intolerant.
· Lactose free milk tastes sweeter then regular milk because of the liberation of glucose from the disaccharide. 
Carbohydrates & Disease (4.6)
· How the body maintains blood glucose homeostasis.





· The three types of Diabetes
· Type 1 Diabetes
· An autoimmune disease.
· Cells in the pancreas that synthesize insulin are destroyed.
· Type 2 Diabetes
· The most common type of diabetes, 90% of people with diabetes have type 2 diabetes.
· Diet related chronic disease.
· Poorly controlled type 2 diabetes can lead to the pancreas shutting down.
· Type 3 Diabetes (Gestational Diabetes)
· A form that may occur during pregnancy. 
Carbohydrates & DRI’s (4.7)
· Recommendations for carbohydrate intake
· RDA for glucose = 130g (for adults)
· Minimum your brain needs each day
· AMDR for carbohydrates = 45 to 65% (225 to 325 grams)
· Types of carbohydrates
· 300g of carbs per day should come from pulses, vegetables and fruits.
· There are separate recommendations for fiber given that they are non-energy yielding nutrients destine for the large intestine.
· Dietary fiber intake 
· Is proportional to how much we consume.
· The more calories you consume, the higher the amount of fiber you need in order to facilitate elimination.
· 14g per 1000 kcal – the average Canadian only consumes half of this.
· The problem lies in peoples lack of experience in the kitchen. 
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Complex Sugars


Glycogen


Starch


Dietary Fiber


Polysaccharides (many sugar units)


Starch is the storage form of glucose in plants.


Glycogen is the storage form of glucose in the body.


Fiber includes two types, soluble & insoluble fiber.


Plants store glucose in the form of starch. 


Starch is then stored in different parts of the plants body for later use. 


Starch stored in seeds like grains and legumes and is destine for the development of the embryo 


Properties such as, consistency, texture & flavor of starch depend on where the starch is stored. 


We break down starch and absorb glucose.


Which then travels to the liver. Where it is stored in the form of glycogen.


When our cells need glucose for energy. The liver breaks down glycogen to release glucose into the blood stream.


We store glycogen in muscle tissue as well. 


The digestion of starch begins in the oral cavities with the salivary amylase. 


Digestion continues in the small intestine, with the following enzymes; Maltase, Sucrase, Lactase, Pancreatic Amylase.


The end product being mostly glucose but also fructose and galactose. 


The liver then converts all monosaccharides into glucose and builds glycogen.


Glucose, fructose & galactose then get absorbed by the epithelial cells that line the villi. 


They pass through the epithelial cells and then enter into the blood capillaries that penetrate each villus. 


They then travel to the liver because the liver is always the first recipient of absorbed nutrients.


After a meal with a high carbohydrate content in it. 


Our blood glucose level can rise quickly. Which leads to a state of hyper glycemia or high blood sugar levels.


The pancreas increases production & releases insulin into the blood stream.


The insulin assists glucose with entering the cells.


Some insulin is forced out of the leaky blood capillaries along with glucose & other pooled around cells. 


Insulin binds to cells and allows them to take in glucose.


If it’s a muscle or liver cell it will pick up glucose and build glycogen.


When we haven't eaten in a long period of time. Our blood glucose levels decrease. 


Then other speacialized cells in our pancrus secrete glucogon into the blood stream. 


When liver cells detect the presence of glucogon in the blood. They then break down glycogen to release glocose.


Glucose is then release into the blood & blood glucose levels are restored.

Glucose


Fructose


Galactose


Blood Sugar


Fruit Sugar


Lactose


Disaccharides (2 sugar units)


Milk Sugar


Sucrose


Maltose


Table Sugar


Sugar Alcohols


Monosaccharides (1 unit of sugar)


Sorbitol, Xylitol & Mannitol
