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Glucose (reference food) Potato (test food)
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Figure 3.2 Measuring the GI of food
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| vs Low GI Foods

/
. - High GI foods=70 and
e ~ above
Biscuits, Cake | Rapid rise in blood sugar
lce cream, Dates

PR followed by rapid fall in
blood sugar
Potatoes NG ga §

=
Processed Food
Watermelon Low GI foods=55 or

White Bread below
Slow increase in
! E (‘(‘ blood sugar
iy ' followed by gradual
casmatl e, é fall in blood sugar

Vegetables, Lentils, Pasta, \

Wholegrain Bread, Oats,
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Graph adapted from: www gisymbol.com (University of Sydney). Images from Microsoft Clipart.




Your Health and the Glycemic Index

mmm High-glycemic chart s Low-glycemic chart
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High glycemic

Glucose
Carrots

Honey

Corn flakes
Whole meal bread
White rice

New potatoes
White bread
Shredded wheat
Brown rice
Beets

Raisins
Bananas

Corn

Sucrose

All-bran
Potato-chips

Peas

White pasta
Oatmeal

Sweet potatoes
Whole wheat pasta
Oranges

Apples

Fish sticks
Butter beans
Navy beans
Kidney beans
Lentils
Sausage
Fructose
Peanuts
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WHEAT ki
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LOW GI (Gl VALUE 48) v
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In Australia, the glycemic index is included on the label.




* GL = (GI x carbohydrate per portion) ~ 100

So, for watermelon:
« GL=(72%x6)+100=4.3

GI value
Low 0-55

Medium 5670
High 71-100
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Some athletes can more easily consume fluids during competition than others.




For sports/exercise lasting than 60 minutes:

\Water 1s best




Sports drinks of 6% to 8% carbohydrate are
recommended when exercise Is longer than 1 hour.

Rodriguez NR, DiMarco NM, Langley S. Position of the American Dietetic Association,
Dietitians of Canada, and the American College of Sports Medicine: nutrition and
athletic performance. J Am Diet Assoc. 2009;109:509Y527.




The maximum rate of glucose that can be oxidized is about

1 g/min, hence the recommendation to not exceed 60 g of
carbohydrate per hour.

Consuming more than 60 g of carbohydrate during exercise
can lead to gastrointestinal discomfort.

Guezennec CY. Oxidation rates, complex carbohydrates and
exercise. Sports Med. 1995;19:365Y372.




2 hr before exercise 2-3+ cups
15 minutes before 1-2+ cups

Every 15 minutes during 1-1.5 cups

After Activity 1.5 liter for every Liter lost

*ACSM Position Paper, 2006




Sport Drinks — per 8 0z serving

All Sport HFCS 20g

Power Ade HFCS 19¢

Gatorade sucrose/ 15¢
glucose

PR*Solutionfructose 50g
maltodextrins/

Succeed Ultra sucrose/ l4g
maltodextrins

Red Bull sucrose/ 28¢g
glucose

Coke HEFCS 27g

Orange juice

fructose/ 29

glucose

8%0

8%0

6%

12.5%

6%

12%0

11%
12%0

80 mg Na+
55

110 -

50

trace

215 <:

35

trace




G Series introduced in 2010, from left to right:

Gatorade Prime 01 (pre-game fuel)

Perform 02: Gatorade Thirst Quencher (original Gatorade)
Perform 02: G2 (low-calorie version of original Gatorade)
Gatorade Recover 03 (post-workout Gatorade with
additional protein)




Dehydration

* \Warning Signs:
— Headache
— Fatigue
— Confusion
— Nausea
— Muscle Cramps
— Decreased stamina, speed, energy, muscle strength




Dehydration: The Signs

% BODY WEIGHT LOSS SIGNS
I

10% | MUSCLE PERFORMANCE




Beverages

Food . -, 5 Kk - Ventilation
Skin
Sweatl

Urine, feces
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Figure 7.7 Avenues of Water Gain and Loss




Figure 9.3 Evaporative cooling occurs
when heat is transported from the body
core through the bloodstream to the
surface of the skin. The water evapo-
rates into the air and carries away heat.
This cools the blood, which circulates
back to the body core, reducing body
temperature,

Haa: ravels
10 skin

v T

blood flows
back to
bocy core

Sweaa: avaporaies
ang COOIS Skin and
blood a: skin surface




Influence of Exercise Intensity
on Muscle Glycogen Stores
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Adapted, by permission, from A. Jeukendrup and M. Gleeson, 2004, Sport nutrition: An introduction to energy
production and performance (Champaign, IL: Human Kinetics). Original data from Gollnick, Piehl, and Saltin.




Plasma glucose, mM

60

! - - Placebo

- @ — Glucose polymer

|

90 120 135 150
Exercise time, min

180

195 210




Table 3.4

Exercise duration Recommended amount of Type of carbohydrate
carbohydrate

< 45 minutes None None

45-75 minutes Very small amounts (mouth  Any
rinse)

1-2 hours Up to 30 g/h Any
2-3 hours Up to 60 g/h Glucose, maltodextrin

> 2.5 hours Up to 90 g/h Multiple transportable
carbohydrates (glucose
+ fructose, or
maltodextrin + fructose
in 2:1 ratio)




Liquid temperature ?

10-15 degrees Celsius(Cool not Cold)
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Figure 7211 M v benefit athletes physi

and psychologically




Figure 7.12
to help their leg mu
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Muscle’ glycogen
- 4009 (1600 kcal)

Liver glycogen
100g (400 kcal)

Total carbohydrate
503g (2012 kcal)

P S Ae (13910 30 S 38 o O juud g3 o5 yfuio




*Stmred Glucose & Glycogen

= Avg 150 |Ib male has ~ 1,800 cal CHO stored in following areas:
Muscle glycogen 1,400 cal
Liver glycogen 320 ©
Blood glucose a0 "
Total 1,800 cal.

» Muscle Glycogen per 100 g. of Muscle
Untrained muscle 13 g.
Trained muscle 32 g.
Carbo-loaded muscle 35-40 aq.

Ref. N.Cark,"Nancy Oark’s Sports Nutriton Guidebook™, 2003.

Barb Pldgen RD
0.Frear B f=ssoclates Barrie, Ok
TI5-733-0a660
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Low muscle glycogen stores can lead to fatigue in prolonged endurance
events such as a marathon.




MUSCLE GLYCOGEN IN A SOCCER MATCH

¥

% of Pra-Mwtch Yelun)

Hal-Time

FIGURE 1. Effect of match play in soccer on stores of glycogen in
leg muscles. Modified from Agnevik (1970).
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IELIEWA  Benefits of Carbohydrate Consumption Prior
to and During Prolonged Exercise

CONSUMPTION OF CARBOHYDRATE BENEFICIAL EFFECTS

Prior to exercise Increases muscle and liver glycogen
concentrations
Delays muscle and liver glycogen depletion
Improves exercise performance

During exercise Delays muscle and liver glycogen depletion
Maintains blood glucose concentration
Improves exercise performance

Following exercise Enhances muscle and liver glycogen synthesis

Improves recovery from exercise
I —
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Refueling after Exercise

m VERY Important for Athletes
® For those in multiple events in one day

m [For those fraining daily

m “Window™ for Refueling
® First 30 minutes after exercise 1s critical
® Glycogen repletion occurs faster after exercise
® [ncreased blood flow to the muscle

mEnzymes that produce glycogen are most active
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Influence of Dietary Carbohydrate (CHO) on Muscle Glycogen Stores During
Repeated Days of Training

—o— Low-CHO diet (40%)
—e— High-CHO diet (70%)'
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D.L. Costill and J.M. Miller, "Nutrition for endurance sport: Carbohydrate and fluid balance," 1980, International
Journal of Sports Medicine 1: 2-14. Reprinted by permission.
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Muscle Glycogen Resynthesis

—e— Glycogen
—4&— Glycogen synthase '
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G Series introduced in 2010, from left to right:

Gatorade Prime 01 (pre-game fuel)

Perform 02: Gatorade Thirst Quencher (original Gatorade)
Perform 02: G2 (low-calorie version of original Gatorade)
Gatorade Recover 03 (post-workout Gatorade with
additional protein)
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Fruit and yogurt both contain carbohydrates and other nutrients.




FIGURE 6.4. Carbohydrate foods—fruits, vegetables, grains (cereals, pasta, etc.), and potatoes.




iluo g (9 303 ) i @T (i >




Extracellular
(20% of body weight)
(0 2 |
Plasma Interstitial Intracellular
5% 15% (40% of body weight)
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This heavily favored Olympic marathoner was unable to finish the race,
which was held in hot and humid conditions.




Numerous varieties of bottled water are available to consumers.




Advantages of Water Disadvantages of Water

Noncaloric Provides no carbohydrate
Refreshing taste Electrolyte content of unbottled water not known
Widely available (bottled, drinking fountaing, hoses) and variable
Depending on hardness or sofiness, may provide some
glectrolytes

Advantages of Sports Beverages Disadvantages of Sports Beverages

Provide carbohydrate Could provide unwantaed calories if overconsumead
Sweet taste

Contain electrolytes in known guantities

Rapid rate of absorption due to sugar and sodium content

Convenient

Advantages of Fruit Juices Disadvantages of Fruit Juices

Provide carbohydrate High concentration of carbohydrate

Sweet taste May cause some gastrointestinal distress

Often high in potassium Could provide unwanted calories if overconsumed
May contain vitaming, minerals, and phytochemicals In children, may displace milk intake

Advantages of Soft Drinks Disadvantages of Soft Drinks

Provides carbohydrate High concentration of carbohydrate
Sweet taste Carbonation may contribute to gastrointestinal distress
Widely available Low nutrient density
Provide stimulatory effect if caffeinated A source of excess calories for many adults and children
In childran, may displace milk intake
Provide unwanted stimulatory effect if caffeinated

Figure 7.16 Advantages and Disadvantages of Popular Beverages
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Figure 7.12 Urine Color Chart
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Tomato juice is an excellent source of
potassiun
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Endurox Chocolate
R4 Milk

Gatorade
12 fl.oz serving

Calories 94.5 280 237

Protein Og 14q 12g

Carbohydrates

Calcium

Vitamin D

Potassium




Timing after workout
or competition Amount of Carbohydrates Amount of Protein

Within 30 minutes 50 grams + 15 grams +

AND 2 hours post-workout 50 grams + 15 grams +

AND 4 hours post-workout 50 grams + 15 grams +

20 Recovery Options

Remember the 1-2-3 plan for recovery within 30 minutes:

1. Fluids (at least 20 ounces) ~ 2. Carbohydrates (at least 50 grams) 3. Protein (at least 15 grams)




Protein & Recovery

« Some PRO can enhance glycogen replacement
 PRO (like CHO) stimulates the action of insulin

ldeal Combination:
1g PRO:3-4g CHO




Recovery Foods: Balancing CHOs and PRO

Glycogen stores 4 hrs
after exercise ymoles
Feading CHO (g) PRO (g) glycogenig PRO
0 40 +30
0 +103
112 40 +142

Mobta: 112g CHO = 448 cals; 40 g PRO = 160 cals

Zawadski et al., 1992 ; App! Phystol 72 (5), 18541859




