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• Classify carbohydrates according to their chemical composition 
• Describe the digestion and absorption of carbohydrates 
• Describe how muscle glycogen and blood glucose are used to 

fuel exercise 
• Detail and explain carbohydrate recommendations for athletes, 

including specific guidelines for intake before, during, and after 
exercise 

• Determine the daily carbohydrate needs of an athlete, and select 
carbohydrate-containing foods to meet the recommended intake

Learning Objectives
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The Carbohydrate Equation

No Carbs (Glycogen) + High Intensity Exercise = No Gainz

+ =



© Cengage Learning 2015

Type of Diet Muscle 
Glycogen

Time to 
Exhaustion 

Low CHO (<5% CHO) 38 mmol/kg 60 minutes

Mixed Diet (50% CHO) 106 mmol/kg 115 minutes

High CHO (>83% CHO) 204 mmol/kg 170 minutes
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Carbohydrates in Food

• Carbohydrates are found in a wide variety of foods including 
breads, cereals, pastas, beans, fruits, vegetables, milk, and nuts
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Carbohydrates in Food - Monosaccharides
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• Starch

• Maltos
e

• Glucose 
• + 
• Glucose

• Sucros
e

• Glucose 
• + 
• Fructose

• Lactos
e

• Glucose 
• + 
• Galactose

POLY- 
SACCHARIDES

DI- 
SACCHARIDES

MONO-
SACCHARIDES
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Carbohydrates in Food - Glycogen
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• There is no single way to 
classify carbohydrates  
–Sugars and starches 

–Simple and complex 
–Minimally processed (“quality”) 

vs. highly processed 

– “Good” vs. “Bad”

Classifying Food Carbohydrates
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4.2 Digestion,  Absorption, and Transportation of 
Carbohydrates



• Amylase (enzyme) – breakdown starch into smaller 
units

• Amylase activity inhibited 
• Carb digestion slows

• Duodenum (first part of Small Intestine) – 
pancreatic enzymes increases carb breakdown

• Brush Boarder of Small Intestine – disaccharides 
broken down into monosaccharides for digestion

• Fermentation of some fiber, the rest is excreted

Carbohydrate Digestion
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The Structure of the Small Intestine
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4.3 Metabolism of Glucose in the Body
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• Nope!

Do Carbs Make You Fat?
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• These foods all contain carbohydrate, but each has a different 
effect on blood glucose (known as glycemic response)

Metabolism of Glucose in the Body
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Glycemic Index
• The glycemic index (GI) is a 

ranking of carbohydrates on 
a scale from 0 to 100 
according to the extent to 
which they raise blood sugar 
levels after eating 
– High GI is >70 
– Moderate GI is 56-70 
– Low GI is ≤ 55
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Glycemic Load
Glycemic Load 

 

• Takes GI index into account but also gives a fuller 
picture 

• Low GL 1-10 | Medium GL 11-19 | High GL ≥20 
• Foods with a low GL almost always have a low GI 

=
GI ∗ Amount of CHO (g) in one serving

100
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Metabolism of Glucose in the Body



© Cengage Learning 2015

4.4 Carbohydrates as a Source of Energy 
for Exercise
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Exercising Muscle Takes Up and 
Metabolizes Blood Glucose
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4.5 Carbohydrate Recommendations for Athletes

International Olympic 
Committee (IOC) Consensus 

Statement on Sports 
Nutrition 2012

ADA/ACSM/DOC Position 
Statement: 

Nutrition & Athletic 
Performance 2009

Moderate Intensity 5-7 g/kg/day 6-7 g/kg/day

High Intensity 7-10 g/kg/day 8-9 g/kg/day

Extreme Intensity 10-12+ g/kg/day 10+ g/kg/day
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Carbohydrate Needs for 160 Lbs. Athletes
Grams of Carbohydrate (g/kg/day)
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Calories of Carbohydrate (kcal/day)
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Athlete Vs. Average Joe
Calories of Carbohydrate (kcal/day)
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Intake During Exercise Training and Competition
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Muscle Glycogen Stores Can Be Maximized 
by Diet and Exercise Manipulation
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Muscle Glycogen Stores Can Be Maximized 
by Diet and Exercise Manipulation
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Training and Performance 
May Be Impaired
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4.6 Translating Daily Carbohydrate Recommendations 
to Food Choices
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Analysis of a 24-Hour Diet of a Male 
Collegiate Cross Country Runner
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Diet Planning for Carbohydrate Intake Must 
Consider Practical Issues



© Cengage Learning 2015

Sugar Intake and the Use of Artificial Sweeteners
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• Carbohydrates are the primary energy source for moderate to 
intense exercise  

• Exercise reduces glycogen stores, which must be replenished on a 
daily basis 

• The general recommendation for carbohydrate intake for athletes 
in training is 5 to 12 g/kg of body weight daily 

• Carbohydrate loading is one technique that endurance athletes 
and some bodybuilders use before an important competition

Summary
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• Sufficient carbohydrate intake is an important element in athletic 
training and competition 

• Some athletes have  lactose intolerance, reactive hypoglycemia, or 
diabetes, and these conditions influence the choice of 
carbohydrate containing foods 

• Proper carbohydrate intake positively affects training, recovery, 
performance, and health

Summary


