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Digestion of CarbohydratesThe goals of carbohydrate digestion is to break down all
 disaccharides and complex carbohydrates into monosaccharides
 for absorption.
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Molecular Structure: Polysaccharides
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Molecular Structure: Disaccharides ● Sucrose
 ● Lactose
 ● Maltose
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Molecular Structure: Monosaccharides● Fructose
 ● Glucose
 ● Galactose
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Function and Digestion: Pathways ● Mouth: release of enzyme ptyalin (salivary amylase) by chewing, this enzyme
 digests starch into maltose
 ● Esophagus: bolus of food travels through, no digestive enzymes, just produces
 mucous for lubrication
 ● Stomach: salivary amylase inactivation due to stomach’s pH
 ● Small Intestines: The microvilli that constitute the brush border have enzymes for
 the final part of digestion; 3 brush border enzymes: maltase, lactase, and sucrase
 break down into monosaccharides
 ● Maltase produces Glucose, Lactase produces Glucose and Galactose, and Sucrase
 produces Fructose and Glucose
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Absorption - Glucose is absorbed through sodium glucose
 co-transport mechanism
 - Blood glucose levels are regulated by: liver, insulin and
 glucagon
 - Glucose is absorbed by the absorptive cells in the small
 intestines
 Two Stages:
 - 1. Outflux of sodium ions to interstitial fluid
 - 2. As a result of low sodium concentration inside, Na+
 are transported from intestinal lumen by facilitated
 diffusion, with the help of a transport protein that drags
 a glucose molecule along with 2 Na+ from the lumen
 into the cell
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GLUT-5, GLUT-2, & SGLTGLUT5 is a fructose transporter found on the border in the small
 intestine. GLUT2 is a transmembrane carrier protein mainly
 responsible for carrying monosaccharides into bloodstream. It is
 located on the enteroendocrine cells of the liver, pancreatic Beta
 cell, and small intestine.
 Fructose is absorbed by epithelial cell by passive facilitated
 diffusion. It enters the cell via GLUT5.
 Glucose and Galactose enter the epithelial membrane via
 Secondary simple diffusion via the carrier Sodium and Glucose
 Cotransporter (SGLT) also located on the luminal surface of the
 small intestine. SGLT transporter plays a key role in the
 translocation of sugar across epithelial cells in the small intestine
 and in the renal proximal tubule.
 Glucose and Galactose leave the cell, down their concentration
 gradient via transporter GLUT2. FRUCTOSE is transferred from
 GLUT5 to GLUT2. All three monosaccharides leave the cell by
 passive facilitated diffusion and transported into the bloodstream
 through simple diffusion, via cotransport, GLUT2
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ATP Production
 - ATP used to start Glycolysis: 2
 - Oxygen is not needed in Glycolysis
 - Products of Glycolysis: 2 ATP, 2 NADH, 2
 Pyruvates
 - These Pyruvates are then used to for the
 Intermediate Step and Krebs Cycle
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Definitions ● Glycogenolysis: biochemical breakdown of glycogen to glucose
 ○ Glycogen phosphorylase is a phosphorylase enzyme that catalyzes the rate limiting step in
 glycogenolysis
 ● Glycogenesis: formation of glycogen from glucose
 ● Gluconeogenesis: metabolic pathway that results in the generation of glucose from a
 non-carbohydrate. Examples are lactate, glycerol, glucogenic amino acids
 ● Debranching enzymes helps facilitate the breakdown of glycogen and together with
 phosphorylase it mobilizes glucose reserves from glycogen deposits in the muscle and
 liver
 ● Fat-Soluble Vitamins (A,D,E, and K): soluble in lipids, absorbed in chylomicrons, and
 then stored in body tissues; if taken too much can lead to toxicity.
 ● Water-Soluble Vitamins (B and C): water soluble, not stored in body’s tissues which is
 why must be taken daily in diet or supplements

Page 11
						

● Glucose into Fat: 6-carbon glucose first converted to two, 3-carbon pyruvate molecules through
 Glycolysis and into Actyl CoA. Acetyl-CoA begins the process of fatty acid synthesis by becoming
 triglycerides that are stored in fat tissues of your body.
 ● Glucose to Amino Acids: Via the reversal of Glycolysis, Gluconeogenesis. Non-carbohydrate
 sources like amino acids in our liver are converted to glucose.
 ● Alpa-1,4 Glycosidic bond VS. Alpha-1,6 Glycosidic bond: naming that tells us at which Carbon the
 glycosidic bond occurs between.
 ●●

Page 12
						

Calories/ Kcal ● Calories are used to describe the energy producing potential
 of food we ingest.
 ● 40-60% of calories
 ● 1 gram of carbohydrate = 4 calories
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BMR and BMI● BMR: Basal Metabolic Rate: the rate at which energy is expended in basal
 condition
 ○ BMR for Men = 66.47 + (13.7 * weight [kg]) + (5 * size [cm]) − (6.8 * age [years])○ BMR for Women = 655.1 + (9.6 * weight [kg]) + (1.8 * size [cm]) − (4.7 * age [years])
 ● BMI: Body Mass Index: calculation to see what category of weight you fit into,
 underweight, normal, overweight, obese
 ○ BMI: [Weight(kg)]/[Height(m)*Height(m)]
 ○ Underweight: less than 18.5
 ○ Healthy/Normal: 18.6-24.5
 ○ Overweight: 25-29.9
 ○ Obese: more than 30
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