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Nutrition Lecture 4
Carbohydrates and Fibers

1. Describe the chemistry, digestion and absorption of carbohydrates.

· Carbohydrates: 

· Monosaccharide: Glucose, Fructose, Galactose

· Disaccharides: Sucrose (Glucose + Fructose), Lactose (Glucose + Galactose), Maltose (Glucose + Glucose), Honey and  Molasses (Sucrose + Water)
· Polysaccharides: Amylose, Amylopectin, Glycogen

· Amylase breaks down polysaccharides in maltose and disaccharides and brush border enzymes break down maltose and disaccharides in monosaccharide.  
· Absorption of glucose and galactose is dependent on Na [ ] in lumen and they are transported along w/ Na+ (Co-transport).  (Secondary active transport ??)

· Absorption of Fructose is Na+ independent. (Passive Transport??)

· All monosaccharide are converted to glucose in liver and glucose is to produce glycogen, fat, energy or released into blood stream so other cells can use it.
2. List the health benefits of carbohydrates.

· Source of energy
· Functioning of CNS

· Protein sparing action

· Anti-ketogenic effect

· Precursors to nucleic acids, CT matrix

· Lactose effect on gut bacteria

3. Discuss the role of dietary fibers in human nutrition, the recommended intake and ways to increase fibers in the diet.

· Role of dietary fibers:
· Delayed digestion and absorption of CH2O and H2O: Weight control, beneficial effect on insulin sensitivity

· Maintain colonic health

· Prevents diverticulosis

· Decreased colonic cancer

· Reduced blood cholesterol [ ]

· Improve fecal bulk, laxation and ameliorate constipation

· Recommended intake:

· Adults: 25 to 38 gm/day

· Children b/w ages of 2 to 18 yrs: 5 gm + Child’ age = gm of total fibers/day

· Ways to increase fibers in diet:

· Increasing consumption of whole food like fruits, vegetables, legumes and grain

· Carbohydrates consumption: 50-60% of total energy
4. State the recommended intake of dietary carbohydrate and describe the basis for the recommendation. (Ketosis?)

It is recommended that 55% of the total energy consumed should be that of carbohydrates.  100 gm. Carbohydrates are recommended to prevent ketosis and RDA is set at 130 gm of carbohydrates per day for adults and children.  Also it is recommended that the energy from simple sugars should not be more than 10% and should increase complex CHOs instead.
5. Define metabolic syndrome and list the cluster of conditions associated with it.

· Metabolic syndrome is related to obesity and inactivity.
· Associated w/ diabetes, high cholesterol, high glycemic food consumption 

· Diagnostic criteria for the metabolic syndrome:

· Abdominal obesity (waist circumference):

· > 102 cm (40 in) in men

· > 88 cm (35 in) in women

· Hypertriglyceridemia (> 150 mg/dL)

· Low HDL [ ] (< 40 mg/dL in men, < 50 mg/dL in women)

· High BP (> 130/85)
6. Be able to define “glycemic index” and “glycemic load” and describe how these concepts can be applied to management of metabolic syndrome.

· Glycemic index indicates how fast carbohydrates in food is digested and how much it causes blood glucose to rise when compared to the reference food (white bread or glucose).  Consumption of protein and fat lowers glycemic index.  Regular consumption high glycemic index meals results in higher average 24-hr blood glucose and insulin levels, higher C-peptide excretion, higher glycosylated hemoglobin concentration in non diabetic and diabetic individual.
· Glycemic load is (glycemic index x total carbohydrate energy) / 100.  It has been proposed to characterize the impact of foods or dietary pattern w/ different macronutrient (like protein, fat) consumption on glycemic response.
7. Describe the problems that are associated w/ excessive and deficient dietary carbohydrates intake.

Excessive carbohydrates can cause diabetes, weight gain ??
Carbohydrates deficient can cause protein lysis, muscle break down, weight loss ??

See Question 6
