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V‘m INTRODUCTIGRGSSI

Introduction to GSSI

Founded in 1985, the Gatorade Sports Science Institute (GSSI) strives to help athletes optimize their health and
performance through research and education in hydration and nutrition science. GSSI scientists study the
effects of nutrition on the human body before, during and after exercise. For over four decades, thousands of
amateur and professional athletes have benefited from GSSI services. Hundreds of athletes have also
participated in GSSI studies completed at GSSI facilities or university research partners around the world.

G S S I héaslquarter lab is situated in New York, with mobile and satellite laboratories in Bradenton, Florida and
Frisco, Texas, North America. GSSI also has a strong global presence. The GSSI international advisor
team is more than 30 personnel strong, spanning predominantly the Asia Pacific (APAC) and Latin
America (LATAM) regions. This network of advisors enables GSSI to support athletes, sports teams,
influencers, and academics through athlete service and education initiatives worldwide.

This sport nutrition education and recipe book has been created using the regional knowledge and expertise of
the North American GSSI scientists, in collaboration with the GSSI global team. There are two main aims of this
book. Firstly, to act as an educational resource, providing information on the fundamentals of sports nutrition
and hydration. Secondly, to provide nutritious recipes, specific to the palette and diverse cuisine of North
America. These recipes are specifically designed to support athlete health, performance and recovery.

Figure 1: Gatorade Sports Science Institute and PepsiCo Scientist locations
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Introduction to Sports Nutrition

Nutrients are compounds found in food which have a specific role, or purpose, in the human body. For example,
nutrients provide energy for movement as well as the building blocks for growth and repair. Nutrients which are
required daily in larger quantities are known as macronutrients and they include carbohydrate, protein, and fat.
Nutrients which require daily intake in smaller amounts are called micronutrients, these are vitamins and
minerals. Different foods contain different quantities of macro- and micronutrients.

Good nutrition practices apply to the whole population. However, nutrition plays a crucial role for athletes
participating in sport and exercise because it is important for health, recovery, adaptation, physique
management and performance. Chapters 1 - 4 provide information and recommendations relating to
carbohydrate, protein, fat, and fluid intake for athletes. The micronutrient (vitamins and minerals)
requirements for athletes are described in Chapter 5, and the importance of gut health is covered in Chapter
6. The second half of the book aims to translate the scientific recommendations into functional cuisine. The
recipes are divided into 9 regions of North America and contain locally inspired pre-workout, post-workout,
shack and beverage options.

Each recipe provides information on ingredients required, preparation instructions and nutritional content. The
ambition is to inform and inspire athletes regardless of their sport to make appropriate functional 6 f ofoidr st 6
choices around the exercise occasion.
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CARBOHYDRA

arbohydrates include all the sugars and
Cfiberin anat h | didt. &ibescannot be
digested to provide energy but is important
for general health. The other forms of
carbohydrate are digested and absorbed to
be stored or used to generate energy.

1g carbohydrate = 4 kcal energy

Carbohydrate is stored as glycogen in the
muscles and the liver. During exercise, these
glycogen stores are used up and may
become depleted. As glycogen stores
decrease, the body will begin to fatigue and
feel tired, which can result in a reduction in
performance. The b o d ystérss of glycogen
can be manipulated by both diet and training.
Increasing glycogen stores before exercise
(by consuming carbohydrate containing
foods) and providing carbohydrate during
exercise can delay fatigue and improve
exercise performance.

'. Liver glycogen
~80-100 g = ~320-400 kcal

Ty
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Muscle glycogen
~350 g = 1,400-1,800 kcal
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As exercise intensity shifts from low- to
moderate- to  high-intensity  exercise,
carbohydrate becomes an increasingly
important fuel source for the muscles.
Therefore, athletes who train or compete
for one hour or longer, are recommended
to ingest carbohydrate during exercise. The
duration and intensity of exercise helps
determine the quantity and type of
carbohydrate to consume (Table 1). After
exercise, it is important that athletes replenish
depleted glycogen stores. Consuming a high
carbohydrate diet during recovery from
exercise can help restore the b o d ystérs of
glycogen and therefore support subsequent
performance.
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Daily carbohydrate recommendations

Dally catbohydrate  recommendations for athletes are
calculated  based on:
Body Exercise Exercise Exercise
mass intensity duration type

The range in suggested carbohydrate intake, highlighted in
Table 1, allows for individual goals (i.e., performance or body
mass loss) to be considered. These recommendations allow
sufficient carbohydrate availability to support the working
muscles, the central nervous system, and other important
processes within the body. Table 1 provides an overview of
daily carbohydrate recommendations for athletes. Table 2
shows how specific recommendations may differ throughout
anat hl setsend s

Daily carbohydrate recommendations give athletes a guide
to the total quantity of carbohydrate to eat throughout the
whole day. However, it is also important for athletes to plan
their carbohydrate intake pre-, during and post-training and
competition.

Table 1: Dailly carbohydrate intake recommendations
for athletes

a

Low intensity or
skill based activities

MNa

Moderate exercise program
(e.g. 1 hour per day)

S5-7

a

Endurance program
(e.g. 1-3 hours per day moderate-
high intensity exercise)

6-10

S
Extreme exercise
commitment

(e.g. over 4-5 hours per day
moderate-high intensity exercise)

8-12

gkgbody mass = grams per kilogram of body mass
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Table 2: Carbohydrate recommendations acrossanat h | sedasand s

Phase of
training

Suggested

daily

cabohydrate  range
(g/kg body mass)

Team sport Endurance

athletes athletes
Increase aerobic and anaerobic fitness
. Increase/maximize strength, speed and power for
Pl el g performance and injury prevention 4-8 N/A
Increase lean mass/reduce fat mass
To maintain aerobic/anaerobic fitness
In-season training To maintain strength, power and speed 3-8 5-8
To maintain lean body mass
o Restore muscle function as quickly as possible
In season training )
(congested Promote glycogen resynthesis 6-8 6-10
e [Rleok) Alleviate mental fatigue
To minimize the loss of aerobic and anaerobic capacity
Off-season training To minimize decrements in strength, power and speed Iess4 Iess4

To minimize decreases in lean mass and increases in fat mass

g/kg body mass = grams per kilogram of body mass

Pre-exercise carbohydrate intake

1 to 4 hours before exercise it is recommended that athletes
consume 1 to 4g of carbohydrate per kg of body mass

For example, an athlete with a body mass of 70 kg performing a moderate intensity training
session would need 140 g of carbohydrate 2 hours prior to training.

Foods high in fiber, fat and protein can slow digestion
and absorption, which may increase the risk of
gastrointestinal distress. Athletes should experiment
by ingesting different types of high-carbohydrate
foods prior to training, before eating them on the
day of a competition. Therefore, not only does each
individual nutritional strategy need to be based on the
at h| gdaleddsdemands of the sport, but also on
individual preferences.

An example of a pre-exercise meal is Sunrise French
Toast on page 74.

Some athletes may want to ingest an additional
source of carbohydrate in the hour prior to exercise.
This may also be important for athletes who do not

consume carbohydrate during training/competition.
A carbohydrate snack containing 25-30 g of
carbohydrate is recommended during this time.

It is important to determine the type(s) of foods
athletes can tolerate pre-exercise.

Pre-exercise, it is recommended that meals are:

High in carbohydrate

o Low in protein
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Fact

Sweet Potato Muffins found on page 81.

Carbohydrate intake during exercise

Carbohydrate intake during exercise to support
performance differ depending on the duration of
exercise to be completed (Table 3). For exercise
lasting 1-2 hours, 30-60 grams of rapidly digested
carbohydrate is recommended, per hour of exercise.

Carbohydrate intake recommendations increase in
response to increasing exercise duration (Table 3).

A ripe banana is an ideal snhack to eat during the pre-exercise window, providing ~30g of easily
digestible carbohydrate. Another great high energy snack which can be made at home areJ ac k 6

This blend utilizes additional transport systems
within the gut to support carbohydrate absorption and
has been found to reduce gastrointestinal
disturbances when larger amounts of carbohydrate
are ingested.

If athletes are unfamiliar with ingesting carbohydrate
during exercise, they should gradually increase the
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amount that they are consuming, and practice during
training. This should be started ~4 weeks prior to
competition. See Table 3 for a summary of
carbohydrate recommendations during exercise.

As carbohydrate intake increases beyond 60 g per hour
a blend of carbohydrate sources should be
consumed such as glucose/sucrose and fructose,
typically in a ratio of 2:1, respectively.

Table 3: Carbohydrate recommendations during exercise

Less than 30 minutes Not needed -

30-75 minutes Small amounts

Rapidly oxidized carbohydrate

L2 e (e.g. glucose, sucrose, maltodextrin)

30-60 g/hour

2-3 hours 60-90 g/hour

Multiple transportable
carbohydrates
(2:1 glucose:fructose)

More than 3 hours Up to 120 g/hour

Fact

Sports drinks and gummy sweets are a great option during exercise because they
are easily digested and absorbed.

Post-exercise carbohydrate intake

It is important that athletes replenish depleted glycogen stores post-exercise. For athletes who have over 8 hours
to recover, resuming daily carbohydrate intake should be sufficient to replenish glycogen stores (Table 1). However,
if the athlete is training or competing again within 8 hours, ingesting approximately 1 g of carbohydrate per kg body
mass per hour is recommended to be consumed for the first 4-6 hours post-exercise for rapid muscle glycogen
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restoration. Following the first 4-6 hours, normal daily fueling strategies may then be resumed. Spaghetti Chili Stack
on page 65 provides a delicious post-exercise meal to help restore energy levels. Table 4 provides a summary of
carbohydrate recommendations for athletes, with specific examples of carbohydrate rich foods shown in Figure 1.

Table 4: Overview of carbohydrate recommendations for athletes

3-4 hours pre-exercise ~2.5 g/kg body mass Dr. Pahnkeds Pancakes
page 64

If desired, 25-30 g of easily
digestible carbohydrate Large banana

(~30 g carbohydrate)

1 hour pre-exercise

Duration 1-2 h: 30-60 g/hour

. . Duration 2-3 h: 60-90 g/hour Sports gels, sports drinks,
During exercise .

gummies
Duration over 3 h: up to 120

g/hour 2:1 (glucose:fructose)

Post-exercise 1-1.2 g/kg body mass for the first 4-6 Salmon & Mango Poke Bowl
(less than 8 hours to recover) hour, then resume daily fueling needs page 95
Post-exercise Daily fueling plan adequate to Bean Oatmeal Burger
(over 8 hours to recover) restore muscle glycogen page 70

g/kg body mass = grams per kilogram of body mass

Figure 1: Serving size and carbohydrate content  of foods

Cereal Bagel

Semg size: 20ps ] Sening  size: 1 bagel
> Grams of caohydrate:  ~50 g o e ~53 g
o White Rice . Oats

Sening  size: YL2cup
Gams of cabohydrate:  ~24 g

Senving  size: 1 cupuncooked
Grams of caohydrate:  ~50 g

Pasta Potatoes

Sernving size: 1 large baked
Gams of cabohydrate:  ~60g

Serving size: 1 cup uncooked
Grams of cabohydrate:  ~70 g

- _
Banana £ Gatorade Thirst
- Quencher
ng sze: 1 lge banana Serving size: 1 bottle (12 0z)
Grams of carbohydrate:  ~30 g o e 22g

10
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Calculating carbohydrate requirements

Body mass

Calculations usedto provide dietary recommendations are based on body mass measurements in kilograms  (kg).
If measuring body massin pounds (Ibs), please convert to kg using the following equation:

Body mass (Ibs) 12.2= kg

Daily carbohydrate recommendations
Daily carbohydrate intake varies depending on the type of sport, intensity, and duration, aswell asthe at hl et ed s
personal goals. The table below can be usedto calculate recommended daily carbohydrate intake.

Grams (g) of carbohydrate per day

Activity type

bod kg) * bod kg) *5
Low intensity or skill based ody mass (kg) * 3g ody mass (kg) * 59

activities = =

* *
Moderate exercise body mass (kg) * 5g — body mass (kg) * 79

(e.g. 1 hour per day) = =

Endurance program body mass (kg) * 69 body mass (kg) * 10g
(e.g. 1-3 hours per day moderate-
high intensity exercise)

Extreme commitment body mass (kg) * 8g body mass (kg) * 12g
(e.g. over 4-5 hours per day
moderate-high intensity exercise) = =

Note: Daily carbohydrate recommendations are suggested as a range (minimum and maximum values). This
range provides a guide for daily carbohydrate intake for a given activity level.

For a7 kg athlete: If the athlete is completing moderate intensity exercise, to meet

3-5 g/kg/body mass = 210 -350 g carbohydrate requirements for the day they may consume:
Big Apple Baked Crisp (~799)

5-7 g/kg/ body mass =350 -490 ¢ Golden Bagel Scramble(~98g)

2 x Jackds SwedHbagPot at o Muffins

Sweet Heat BBQ Plate (~88g)

ElIlieds Banana (B0gead Mug Cake

6-10 g/kg/body mass =420 -700 g

8-12 g/kg/body mass =560 -840 g Giving them a total of ~389g of carbohydrate (5.6g/kg/body mass).

g/kg body mass = grams per kilogram of body mass

11
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Pre-exercise carbohydrate recommendations

Carbohydrate intake 2-3 h pre-exercise = body mass (kg) *2.5g= g carbohydrate

Carbohydrate intake 1 h pre-exercise =~2530¢
Each athlete has individual preferences and can tolerate different amounts of carbohydrate. Carbohydrate intake
should be personalized to an athlete's individual needs.

During exercise carbohydrate recommendations

During exercise carbohydrate recommendations are provided asan absolute amount, therefore no calculations
are required. The amount should be primarily based on the exercise duration but can be adapted depending on
theat h | godl & thesathlete isnaot familiar with consuming carbohydrate during exercise, it is advisedto begin
by ingesting small amounts and increasing slowly overtime towards the recommended intake. See Table 3 for
carbohydrate recommendations during exercise.

Post-exercise carbohydrate recommendations
Carbohydrate intake when recovery time is lessthan 8 hours:

body mass (kg) *1.0g= g carbohydrate
TO

body mass (kg) *1.29g = g carbohydrate
Consume for the first 4-6 hours after recovery.

When anathlete hasover 8 hours to recover from exercise, continuing adaily fueling plan will be adequate to
restore muscle glycogen.

12
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Carbohydrate isthe b o d ynt@ai® energy source for
continuous or intermittent moderate and high
intensity exercise.

Carbohydrate is stored as glycogen in the muscles and
liver. Athletes should aim to have sufficient glycogen
stores before exercise to support performance and
delay fatigue. The b o d ystore of glycogen can be
manipulated by both diet and training.

Daily carbohydrate
requirements
depend upon:

Dietary sources of carbohydrate

The indvidual goals of
the athlete

1-4 hours before 60 min before

1-4 h pre-exercise, athletes An easily digestible source of
should consume 1-4 g/kg body carbohydrate may be consumed,
massof carbohydrate. 25-30gisrecommended.

Post-exercise

. . Lessthan 8 hours until next exercise

During exercise bout. 1.1.2 gkg body massof

w 4 Depends on the exercise duration carbohydrate for the first 4-6 hours
° andgoal of the activity. of recovery.

More than 8 hours until next exercise
bout: daily fueling plan.
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roteins have many different roles in the

human body. For athletic performance,
protein is commonly associated with muscle
and movement.

Proteins are composed of units called amino
acids. In total there are 20 different amino
acids. It is the sequence of amino acids that
determines the structure and function of a
protein. Eating dietary sources of protein
supplies the body with amino acids. This
provides the building blocks for growth and
repair, helping an athlete adapt to the demands
of training or competition. Importantly, dietary
protein provides different quantities and types
of amino acids, depending on the different
foods the athlete eats.

Foods in the diet which contain all 9 essential
amino acids are considered 6 compl e
dietary proteins. For athletes following vegan

or vegetarian diets, protein sources can be
combined to provide all essential amino acids.

Did you know that all of the below are
proteins within the human body?

é

29

Collagens Antibodies
Hormones Enzymes

Examples of complete dietary proteins

< SN ;%
Dairy Poultry Fish

Red meat

e T

Not produced by the body

Important to consume within diet

Fact

The process of building muscle

Human skeletal muscle is constantly being broken
down and re-built into new structures. This process is
known as protein turnover. When muscle protein
synthesis is greater than muscle protein breakdown,
net protein balance is positive, and muscular growth
can occur. Exercise increases both muscle protein
breakdown and muscle protein synthesis, therefore
muscle protein turnover is high. The amino acids
provided through dietary sources can be used in

16

Produced by the body

Not crucial to consume within diet

Leucine is an essential amino acid for triggering muscle protein synthesis i.e, building new
muscle. Foods containing leucine include chicken, pork, tofu, eggs, milk and tuna. Find an
example of a meal containing leucine in the Golden Bagel Scramble on page 59.

muscle protein synthesis. The adaptations that occur
within muscles will depend on the type of exercise
performed, as well as the dietary nutrients available.
For example, resistance training will increase the size
of the muscle (fiber hypertrophy), but endurance
training will increase the proteins needed to supply
the muscles with energy (mitochondrial protein).
Exercise and protein consumption are the two main
determinants of muscle protein synthesis.
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@ Muscle protein synthesis @ Muscle protein breakdown

Positive net protein balance Muscle Negative net protein balance
= muscle gain maintenance = muscle loss

Daily protein intake recommendations

Athletes require protein to support adaptation and muscular repair in response to exercise.

_ This recommendation depends on:
The recommended protein

intake for athletes is
between 1.2 ¢ 2.0g of
protein/kg of body

mass/ day At hl et e 6 s Exercise Exercise Exercise
individual goals intensity duration type

Athletes may require higher protein intake during short periods of intensified/more frequent training, during
recovery from an injury. More experienced athletes with a higher training status may require lower protein
intake compared to less trained individuals.

Table 1:Dietary protein  sources

Chicken breast 40z (medium sized) 319
Egg (hard boiled) 1 medium egg 69
Tofu 40z 18¢g

Pork steak 4 0z (medium sized) 23¢9
Salmon 40z 28¢g

Red lentils 1 cup (cooked) 18¢g
Peanut butter 1 thsp 8¢
Greek yogurt % cup 13 g
Whole milk 1 cup 849

Whey protein isolate 1 scoop (309) 259

17



CHAPTER

v/ ™
GATORADE
- SPORTS
SCIENCE
INSTITUTE

Timing of protein intake
throughout the day

Athletes are advised to evenly distribute
their consumption of protein throughout
the day, approximately every 3 hours, in
combination with appropriate quantities of
other macro- and micronutrients. Athletes
should ensure that each meal includes a
protein source(s) (~20-30 g). See Table 1
for examples of dietary sources of protein.

@ Signifies when protein (~20-30 g)
should be consumed

U

Q0

Consume at regular
intervals throughout
the day

0

Protein intake before and during exercise

At present, there is no defined amount of protein recommended for athletes to consume before or during exercise.
For athletes seeking to gain lean muscle mass through strength training, consuming a small amount of protein

before and during training may be appropriate. Protein consumption should therefore be tailoredto eachat hl et e 6 s

individual goals. If athletes choose to ingest protein before or during exercise, they should consume an easily digestible,
well tolerated protein source, to help prevent gastrointestinal distress.

Post-exercise protein for recovery

Nutrition plays a crucial role in the muscle adaptation
process. To fully maximize the training response post-
exercise, it is advised to consume a source of protein.
Following exercise, muscles are sensitized to
incorporate the available amino acids which are used
to build new muscle tissue. It is important to note that
if new to a resistance training program, it may take
approximately 8 weeks to see visible changes in
muscle growth (hypertrophy). B e ¢ ¢ 8érg Chia
Pudding Parfait on page 96 provides an excellent
post-exercise protein snack.

Athletes should consume ~20g
of protein post-exercise, or
0.25-0.3 g/kg of body mass.

In most cases, larger servings of protein do not further
enhance muscle protein synthesis. However, when
participating in intense whole-body exercise, the
protein serving post-exercise may be increased up to
30-40 g. See Dorito Flame Fold on page 75.

18

containing protein and carbohydrate, perfect to help
promote muscle protein synthesis and restore
glycogen levels after training.

Consuming a high protein drink is a great option for
post exercise because it also contains fluid to assist
in the recovery of hydration status and may also
contain carbohydrates which will help to restore
energy stores. Find Dr. S h i nQ@afi Mocha Power
Shake on page 57.

There is currently no conclusive
evidence on the exact time
following exercise to consume
protein to maximize muscle

protein synthesis. Ingesting protein
post exercise kick starts the
recovery process and helps
athletes achieve their daily protein
target.
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Protein powder

Milk proteins (Whey and Casein) have been found to promote muscle protein synthesis. For vegan athletes, soy
protein can be ingested as an alternative to whey, as soy also contains all essential amino acids. See Pecan Pie
Protein Bars on page 76 for a fun and delicious way to use protein powder.

m—\\/hey — SOy m—  Casein
Protein Isolate Protein Isolate Protein
WHEY 2025 g senving  sze suggestion - 2025 gseving  size suggestion CASEINgPYP gsening size suggestion
W -5 gluwie per serving W 20 gluwie per serving WP 20 glucne per serving

Sleep

Sleep is often an overlooked occasion for recovery. Protein ingested before sleep is effectively digested and
absorbed and used in muscle remodeling. Before sleep, ingesting 30-40 g of casein or whey protein is advised.
Dr.Ro | IRecévery Casein Cocoa drink on page 67 is a brilliant choice.

Fact

The time it takes to see visible changes in muscle growth varies between athletes.
Consuming protein after training will help to promote muscle growth over time.

PROTEIN
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Calculating protein requirements

Body mass

Calculations usedto provide dietary recommendations are based on body mass measurements in kilograms (kg). If
measuring body massin pounds (Ibs), please convert to kg using the following equation:

Body mass (Ibs) 12.2= kg

Daily protein recommendations

Dally protein intake recommendations are basedon arange and may vary depending on exercise type and the goals
of the athlete . Daily protein intake should ideally be between the two below suggested values. A sports dietitian
or nutritionist - can give advice regarding anindividual a t h | @deir @take .

body mass (kg) *1.2g= g per day
TO

body mass (kg) *2.0g = g per day

For this athlete to meet their daily protein
requirements they may consume:
For a 70 kg athlete: Sunrise French Toas{(~29g)

1.2 g - 2.0 g/lkg body mass/day = 84 -140 g/day gzgﬁgt?f{éﬁ?fsigii (%ZVZ;()~339)’

Dr. Roll o86s Reco%Bg).y Case
Giving them a total of ~131g of protein
(1.9g/kg/body mass).

g/kg body mass = grams per kilogram of body mass

Post-exercise protein recommendations

Approximately 20 g of protein  post-exercise is appropriate  for most athletes. Altematively, these two
equations can be usedto make sure that the protein ingestion falls between the suggested range:

body mass (kg) *0.25g= g protein
TO

body mass (kg) *0.30g= g protein

Protein  shoud contnue to be consumed  at regular intervals  post -exerdise i senvings  of 20-30 g.

20
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Dietary protein is important for the b o d yadaptation and recovery from exercise.

For a 70kg athlete Daly protein requirements
depend o e intensity and
type o exercise, aswel as

individual goals.

Dietary sources of protein

e

Consume protein at
regular and evenly

6 distributed intervals
throughout the day

9 - G
i

Consuming protein after exercise will help
simulate the muscle protein  synthesis response.
Athletes should consume 203840g (~0.3gkg of
body mass) of protein post-exercise to maximize

recovery and adaptation.

-

Ingesting 30-40g of caseinor whey protein

The amino acid leucine isimportant for prior to sleep helps promote  apositive
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F ats are an essential macronutrient within

anat h | didt. &&listhe most energy Fat iS important fOf health and
dense macronutrient  providing 9 kcal

of energy per gram. Most fat sources Optlmal funCtionlng Of the human
contain saturated, monounsaturated, and body For examp|e’ fats:

polyunsaturated fatty acids, in differing
amounts. Foods high in unsaturated fats

are usually either fish or plant-based and/or Provide energy for contracting muscles,
especially during long-duration and low-

liquid at room temperature. Unsaturated fats . . :
intensity exercise

are considered to be healthier than foods
high in saturated fat (which are typically solid
at room temperature). See Figure 1 for some o Aid the absorption of fat-soluble vitamins
examples of saturated, monounsaturated
and polyunsaturated fat sources. Excess
consumption of foods high in saturated fats @ .

) o ] Protect vital organs
can raise low-density lipoprotein cholesterol
(bad cholesterol), increasing the risk of
negative health consequences. A high intake
of fat in the diet can increase the risk of @ Contribute to the structure of cell membranes
accumulating excess body fat, which may not

be favorableforana t h | petfoendaisce.

Fact

The World Health Organization suggests that daily fat intake should not exceed
30 & 35% of total energy intake.

Figure 1: Saturated, monounsaturated, and polyunsaturated dietary fat sources

Saturated F atty Monounsaturated Polyunsaturated
Aci ds (SFAIGs) FattyAcids Fatty Acids
( MUFAGS) (PUFAGS)

Almonds Sunflower
(o]l

Olive ol Peanuts Flaxseeds WWENS
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Omega-3 fatty acids

Omega-3 fatty acids are a type of polyunsaturated fatty acid. They are classified as essential because they cannot
be made by the human body and must therefore be consumed in the diet. Examples of dietary sources of omega-3
fatty acids can be seen in Figure 2. Omega-3 fatty acids can also be taken as a supplement in the form of fish ail,
krill oil, or algae oil. Algae oil is a plant-based omega-3 fatty acid supplement which may appeal to vegetarian and
vegan athletes.

Figure 2: Sources of omega-3 fatty

acids
_ e
& s o Hy s
Nuts and seeds: Avocados Soy products: beans,
walnuts, pumpkin seeds milk, tofu, edamame, soybean oil

i . “:'\\\\\\ - 4

Salmon, mackerel - o
. ' Olives (ail) Vegetable oils: Chia seeds

sardines .
rapeseed and linseed
Fish Non -fish alternatives

Certain types of exerdse (i.e., eccentic exercise or sop ad @o exercise) can result in musde
damage, which iniiates an inflammatory  response in the body. Whie some inflammation  is
necessary for muscle adaptation, too much may reduce the ability of the muscle to recover .

Additionally, consumpton of omega-3 fatty acds may help in maintaining musde mass during
periods of imb immobiization . This may be of particular interest for athletes who are rehabilitating
fom an injury . Furthermore, incorporating omega-3 fatty acids into the diet has been reported
to reduce the effects of mild head trauma, which is important for athletes who partake in sports
such as American football . Please see Salmon & Mango Poke Bowm on page 95 for a meal

containing omega 3 fatty acids.
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Fact

Most of the fat within the body is stored as adipose tissue. Fat is also stored in the muscle as
intramuscular triglycerides. The human body can store ~100,000 kcal worth of fat. To put this into
context, for a person weighing 80 kg with 15% body fat, ~12 kg will be stored as adipose tissue.

Whatis VOzmax?

VO2 max is the maximum amount of oxygen an athlete

can use during exercise at maximal effort, otherwise Figure 3: Typical VO Fmax values for male
referredtoas 6 ma x ioxygehu pt ak e 6 . and female, elite and recreational athletes
18-25 Age
@

.- . . . 42-46 Average
Fat utilization during exercise ml/kg/min | (recreational athlete)
During exercise, a mixture of both carbohydrate >60 Excellent
and fat provide fuel for muscle contraction. During mL/kg/min (endurance athlete)
low-intensity aerobic exercise (less than ~40% VO:
max), fat is the predominant energy source. During ° 18-25 Age

moderate-intensity aerobic exercise (~40-65% VO, 3546 Average

max), fat provides ~50% of the required energy. As mL/kg/min (recreational athlete)
exercise intensity increases, carbohydrate becomes

. . >56 Excellent
the predominant energy source (see Figure 4). X

mL/kg/min (endurance athlete)
Fgure 4: Fuel utilization
10| [l Carbohydrate 50
oo| M Fat 45
0.8 4.0
0.7 35
v 0.6 3.0
0.5 25
Fat use s ,, Carbohydrate
(g/min) \ USQ
03 15 (g/min)
0.2 1.0
0.1 05
0.0 0.0

Fat provides a large store of energy within the body. Therefore, consuming dietary fats during exercise is not
necessary. In fact, there is no evidence to suggest that feeding fat during exercise will enhance performance.
Fat intake is often not recommended before or during exercise, as it can reduce the rate of digestion. Therefore,
athletes are advised to avoid foods high in fat before exercise to reduce the risk of gastrointestinal discomfort,
which can negatively impact performance.
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The main functions of fat are to:

Provide energy for contracting muscles,
especially during long -duration and low -

intensity exercise

Aid the absorption of fat -soluble vitamins

Protect vital organs

Fats are the main fuel used during

low to moderate intensity exercise.
Contribute to the structure of cell

membranes

Daily fat intake should not exceed 30 -35% of total energy intake, with no
more than 10% coming from saturated fats.

Examples of saturated, monounsaturated, and polyunsaturated fat sources:

Monounsaturated Polyunsaturated
Fatty Acids Fatty Acids
( MUFAGS) (PUFADBSs)
Almonds Avocado Fatty Fish Sunflower
oil

Olive oil Peanuts Flaxseeds Walnuts

Omega -3 fatty acid ingestion may:

Help to reduce Accelerate recovery after Help with minor
inflammation training and competition head trauma
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ater is critical for many processes within the

human body, such as: Water is important for

regulating body
temperature during

Removing waste products :
exercise.

When body temperature starts to

rise, sweat glands on the skin

secrete sweat. The evaporation

of the sweat from 't he
surface is the primary

. mechanism which cools the
Transporting oxygen and body.

nutrients to the brain and
working muscles

Regulating blood volume and
blood pressure

During exercise, the balance between water loss (from sweat and urine) and water intake (from foods and
beverages) will determine the hydration status of an individual. When water loss exceeds intake, dehydration
occurs; some level of dehydration is common during exercise. However, if the volume of fluid consumed is
inadequate or completely avoided, dehydration can reach levels which can impact athletic performance and, in
more extreme cases, athlete health.

When body water losses are greater than or equal to 2% of anat h | eptee 6 s
exercise body mass, exercise performance may be impaired, especially when
exercising in the heat.

Dehydration negatively affects athletic performance by increasing the strain on the cardiovascular system and
decreasing sweat rate, subsequently reducing the removal of heat from the body, and increasing body temperature.
These physiological effects of dehydration may increase the perceived effort of exercise, and therefore adversely
affect performance. Furthermore, dehydration has a detrimental effect on cognitive performance and technical
skill, especially when combined with heat stress. Therefore, all athletes, regardless of their sport/event are advised
to maintain an adequate level of hydration to perform at their best.

Athletes should be able to recognise the signs of dehydration:

O 0 O @ & @

Thirst Dark/low Lightheaded Mental &
volume urine physical fatigue

O Fact
O Approximately 60% of body mass is water
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Pre-exercise hydration

Athletes are recommended to start exercise in a hydrated state (i.e., euhydrated).

It isrecommended that athletes should drink 5-7 mL of fluid per kg of their body
mass ~4 hours prior to the start of exercise.

For example, an individual with a body mass of 70 kg may drink 3501490 mL of fluid 4 hours prior to exercise. If
urine remains low in volume/dark in color, a further 3-5 mL of fluid per kg of body mass should be consumed in
the 2 hours prior to exercise.

Assessing urine color and volume before exercise, and throughout the day, is a simple way for athletes to review
their hydration status. If urine is pale yellow, and high in volume, this is an indicator that the athlete is likely
hydrated. If urine is darker in color, and of low volume, additional fluids are recommended (see Figure 1). It is
recommended that athletes also monitor perception of thirst (see Figure 2) and daily body mass, in addition to
urine color and volume, to provide a better estimation of hydration status. See GS S | SSE #97 for more
information.

Figure 1: Urine color chart

High volume -« » Low volume

Figure 2: Perception of thirst

O 6 6 0 6 0 0O

not thirsty at all not thirsty not very thirsty neutral thirsty very thirsty very, very thirsty

During exercise hydration Figure 3: Factors that affect sweat rates

The level of dehydration can be limited during
exercise by recommending fluid intake based on
the amount of sweat an athlete loses, especially
during exercise lasting more than one hour, or

Exercise intensity and duration

Body mass
exercise performed in the heat. Ani ndi vi dua
sweat rate is the amount of fluid they lose (via
sweat) per hour during exercise. Sweat rates vary Temperature

between athletes, typically ranging from ~1.0 to

2.0 liters per hour, however they can exceed 3.0
liters per hour in extreme cases (see Figure 4).

Different factors can affectat h | sweat safies
(see Figure 3).

Cycling and equipment

Training and heat acclimation status

Q000
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Figure 4: Athlete sweat rates

N
a1
o

200

150

100

50

Frequency (Number of Athletes)

o

0.0 0.5 1.0 15 20 25 3.0 35 4.0

Sweating Rate (L/hour)
n=1,326 athletes tested by GSSI

Todetermineanat h | iadivieléalssweat rate, a sweat test can be performed. The fluid worksheet on pages 32-
33 explains the steps to follow to carry out a sweat test, as well as how to calculate fluid recommendations. It is
recommended that sweat tests are repeated in different environmental conditions (hot and cold weather), and
during different exercise intensities (low and high intensity), to understand and individual a t h | sweat @dfile. For
exercise durations lasting less than 1-hour, low intensity exercise, and/or situations where less than 2% dehydration
isexpected,ana t h | tegdragiah glan should be to drink to thirst. Please see G S S ISB8Es#182 for more information.

Electrolytes are also lost in sweat.
Sodium and chloride are the most
abundant electrolytes in sweat however, ' Sodium and other electrolytes are
potassium, magnesium and others are often included in sports drinks not

also present. The total amount of sodium only to replace what is lost through

lost via sweat during exercise depends sweat, but also to promote drinking

on the sodium concentration of the
sweat, the sweat rate of the athlete, and
the duration of exercise. There are

and fluid retention to support
hydration. See # 2 4
for more information.

large variations in sweat sodium

concentrations between individuals.

Post-exercise hydration

Replacing water and electrolytes in the recovery period after exercise is important, with the aim being to
completely replace fluid losses prior to the start of the next exercise bout. Consuming an electrolyte containing
beverage, or including sodium in snacks/meals, will aid fluid retention. Post-exercise, athletes should aim to
consume fluid in a volume equivalent to 120-150% of body mass losses during exercise. (i.e., drink 1.2-1.5 liters
of fluid for each 1 kg of body mass loss during exercise). If dehydration is severe (if over 5% of body mass is lost),
or if there is less than 24 hours before the next exercise bout, then athletes should aim for the upper end of the
recommendation (i.e., 1.5 liters of fluid for each 1 kg of body mass loss).

If an athlete remains adequately hydrated during exercise, it is recommended that they sip on fluids throughout
the day, post-exercise, to maintain hydration status.

See Cherry Lime Reboot on page 87 for a post-exercise rehydrating drink.
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Summary

Drinking fluids is important forana t h | ketlth &ngl performance. Adhering to hydration guidelines pre-, during,
and post-exercise will help to: (1) prevent significant dehydration during exercise and, (2) maintain an adequate
daily hydration status. Figure 5 provides a summary of pre-, during and post-exercise fluid recommendations.

Figure 5: Fluid recommendations

4 hours before 2 hours before During exercise Post-exercise
Drink 5 07 mL of fluid Drink 3 85 mL of fluid  Individual hydration plan Drink 120 & 150% of
per kg of body mass per kg of body mass based on t hebodymasslestdeibgs
(if urine is dark/low in sweat rate exercise
volume)

..

K ==
DO
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Fluid worksheet

Body mass

Calculations usedto provide fluid recommendations are based on body massmeasurements in kilograms  (kg). If
measuring body massin pounds (Ibs), please convert to kg using the following equation:

Body mass (Ibs) /12.2= kg

Pre-exercise fluid recommendations

4 hours prior to exercise:

body mass (kg) *5mL = mL
TO

body mass (kg) *7 mL = mL

2 hours prior to exercise (if needed i.e., if urine is low in volume/dark in color):

body mass (kg) *3 mL = mL
TO
body mass (kg) *5mL = mL
To convert L o fluid oz: mL * 0.03 = fluid oz
For a70kg athlete:
4 hours prior to exercise: 2 hours prior to exercise (if needed):
~3508500 mL of fluid ~2000350 mL of fluid

During exercise fluid recommendations

To calcul ate an athleteds sweat rate, follow al
will inform fluid intake recommendations during exercise. The aim is for the athlete to consume
enough fluid to |imit dehydr at iexemrisebaoly nasssveilstt h an

ensuring the athlete does not accumulate body mass during exercise through excess drinking.
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Pre-exercise Post-exercise Fluid intake
body mass 6 body mass

kg kg L

Sweat 0SS (1 kglost = 1 L fluid)

Sep 1. Bxedse  time

hours

Step 2 Sneat rate

Sweat loss (L) / Exercise time hours = L/hour

An endurance runner ran for 2 hours. Their sweat rate was 0.5 L/hour.

2% . .
. Pre-exercise Postexercise Fluidintake
Dehydration X bodymass bodymass
= body mass loss of
70 k 69 k oL
1.4kg i J J

Total sweatloss = 1.0 L (1kg=1 L fluid lost)

Sweat rate = 0.5 L/hour
Target fluid consumption: ~300 mL/hour

Note: This recommendation will result in approximately 1.0% dehydration during an exercise session of
similar duration, completed in similar environmental conditions.

Post-exercise fluid recommendations

Body mass loss = Pre-exercise body mass kg i Post-exercise body mass kg= kg
Fluid needs:
kg body mass lost *1.2 = L
TO
kg body mass lost *1.5 = L
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During exercise, body temperature increases and sweating occurs to dissipate heat from the
body. Body water and electrolytes are lost during sweating, which can lead to dehydration.
Therefore, beginning exercise in a hydrated state and maintaining adequate hydration levels
during exercise is Important for an athl ete

#

2 Hours Before Post-Exercise

Drink 3-5 mL of fluid Drink 120-150% of

per kg of body mass body mass lost during

(if urine is dark/low in exercise
volume)

Factors that affect sweat rate: Ingesting electrolytes can help

to replace what is lost in sweat,
promote drinking and increase

Exercise intensity and duration . .
y fluid retention.

*} Body mass

Temperature '\ Electrolytes are often included
in sports drinks but can also be
Clothing and equipment ™~ provided in the form of dissolvable
sachets or gels and are also found

Training and heat acclimation status , within some foods.

Fluid and electrolyte losses should be replenished post-exercise to support
complete rehydration.
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MICRONUTRIEN p

Vitamins, minerals and trace minerals are known as micronutrients. The body requires much smaller
guantities of micronutrients in comparison to macronutrients. Micronutrients are essential for many bodily
processes which help to maintain health and performance.

The main functions of vitamins are to aid growth and development, and they are also essential for many
metabolic reactions. Although some vitamins are involved in energy pathways, they are not direct providers of
energy. The body is unable to produce large amounts of vitamins, with the exception of vitamin D (which can be
synthesized from sunlight and dietary sources). Therefore, vitamins should be obtained from the diet. Health and/
or performance may be impacted if insufficient amounts of vitamins are consumed for long periods of time (i.e.,
deficiencies). Figure 1 lists the 13 known vitamins, the role they play in the body, and food sources high in each
specific vitamin.

Adequate intake of minerals and trace minerals are also important for the health and performance of athletes.
For example, calcium and phosphorus are essential for bone health, and zinc and iron play an essential role in
immunity (Figure 2).

a A Fact

_ Vitamin D can be synthesized by the skin from sunlight. It can also be
obtained through dietary sources such as oily fish and egg yolks.
Vitamin C is important for bones, skin and muscle growth. Dietary
sources of vitamin C include citrus fruits such as oranges as well as
peppers and broccoli.

Eat the rainbow!

Athletes are encouraged to eat fruits and vegetables of different colors to meet vitamin and mineral requirements.
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Fogue 1. The man fundion of viamins and common dietary  sources

. * Vitamin A

<\ &

Helps with vision and fighing infection

A’* Seafood, orange and green vegetables

/44

)

(e.g., carrot and spinach)

Vitamin D*

Maintains  bone strength and
imporant  for the nervous  system
Fish (e.g., salmon and mackerel),
and egg yolk

Vitamin K

" Helps the blood to clot

Green leafy vegetables (e.g., kale and
broccoli)

Vitamin B (riboflavin)

Helps mainiein  the b o d yebemy supply
by breaking down macronutrients

Bread and eggs

Vitamin Bs
(pantothenic acid)
Synthesizes  coenzyme A which is
imporant  for metaboic  reactions
Beef, poultry, mushrooms, milk

Vitamin B~ (biotin)

Helps  metabolize
important

macronutients and
for hair and skin health
Red meat, eggs, nuts

Vitamin B,, (cobalamin)

Important ~ for brain  functioning,
system and red blood cell production

Boiled eggs and milk

the nenvous

40

Vitamin C

Important  for immure sysem,  bones,  skin
and musce growth

Many fruit and vegetables including citrus
fruit, peppers, strawberries and broccoli

Vitamin E
An antioxidant ~ important  in protecting
againstcell damage

Sunflower seeds, nuts, vegetable oil, broccoli

Vitamin B: (thiamine)

Important  for helping the body convert
macronutrients (carbohydrate, fat,
protein) into energy

Legumes (e.g., lentils, seeds and wholegrains)

Vitamin Bs (niacin)
Important  for metabolism

Lean meat (e.g., tuna, turkey, salmon)
and mushrooms

Vitamin Bs (pyridoxine)

Imporant  for enzyme reacions  within
the body, particulaly  those relatled to
protein  metabolism

Chickpeas, tuna, salmon, chicken

:‘_ Vitamin By (folate)

Used in red blood cell production

Rice, vegetables (e.g. spinach,
asparagus, lettuce) and fruit/fruit juice
(e.g., oranges and orange juice)
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Fogure 2 The man funcion of minerals and common  dietary  sources

Calcium

For muscle  contraction, healthy
bones and teeth

Milk, yogurt, tofu

R,
\,gp\'

Magnesium

), Helps fom protein and important  for
y . immune functioning
* Nuts, seeds, green vegetables

Chloride
Helps wih fluid balance

Table salt

Iron
Helps store and utize oxygen

A

’ % Red meat, nuts, beans

Guidance
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Phosphorus

Imporant  for maintaining  bone and
teeth health

Meat, fish and processed food

Sodium

Essential for fluid balance, muscle
contracion  and the nevous  system
Table salt

Potassium

Maintains ~ fluid balance, important for
musde ooracion  and the nervous  sysem

Meat, milk, fresh fruit

Zinc
Important  for optimal immune  functioning

Lean meat, shellfish, legumes, nuts and seeds

Vitamin D, calcium, and iron are micronutrients which are especially important for athletes. See below for
guidance on how athletes can maintain sufficient levels of these micronutrients.

Vitamin D

It is extremely difficult to obtain vitamin D in sufficient quantities from foods. Therefore, other methods are
required to ensure vitamin D levels are optimal. This can be achieved by:

Regular, sensible sun
a exposure (5 d 30 minutes
of exposure to arms, legs,

and back, several times
per week)

Daily vitamin D
@ supplementation (1000 o
2000 IU per day),

especially during winter

months when sunlight is

reduced

Warning

41

A combination of
@ dietary intake, sensible

sun exposure and

supplementation

Excessive consumption of vitamin D (>4000 IU per day) increases the risk of vitamin D toxicity
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Calcium

CHAPTER

Regular exercise increases calcium requirements. Therefore, to optimize bone health, the recommended
calcium intake for athletes is 1000-1500 mg per day. This can be achieved by consuming calcium rich foods
(see below), with supplementation used if deemed necessary. See page 111 for a drink high in calcium.

Whole or skimmed
cowds mil k
Serving size: 300 mL
Calcium: 360 mg

ﬂ Orange
= Serving size: 1 medium size

Calcium: 40 mg

{@} Sardines in oil
(canned)
Serving size: 60 g
Calcium: 240 mg

Iron
The recommended daily iron intake
differs between men and women:

ﬂ Men
8 mg of iron per day

Women
18 ng of ion per day

There are many animal and plant-
based dietary sources of iron,

as shown in the graph.
Consuming plant-based iron
sources with vitamin C can
enhance iron absorption. Athletes
who do not maintain adequate
iron status may require further
supplementation at higher doses,
however this must be guided by a
qualified professional.

An iron rich recipe is the Spaghetti
Chili Stack found on page 65.

¢ >

€=

-P,u?a Calcium enriched

~ soy milk
Serving size: 300 mL
Calcium: 360 mg

Hard cheese
Serving size: 30 g
Calcium: 220 mg

Wholegrain
bread

Serving size: 2 slices
Calcium: 100 mg

Cod/haddock (baked)
Salmon (steamed)
Back bacon (grilled)

Chicken (roasted, light meat)

Pork chop (grilled)

Mackerel (grilled)
Broccoli (boiled)

Tuna (canned in brine)

Prawns (boiled)

Sausages (pork)

Tofu (steamed)

Dates (dried)

Baked beans (in tomato sauce)

Butter beans (canned)

Spinach (boiled)

Lamb leg (roasted)

Kidney beans (canned)

Chickpeas (boiled)

Peanut butter (smooth)

Eggs (fried)

Brazil nuts

Ground beef

Almonds

Hazelnuts

Apricots (partially dried)

Beef (rump steak)

Figs (partially dried)

Liver pate

1

Iron (mg) per

42

100 grams

% Kale (boiled)
Serving size: 100 g

Calcium: 150 mg

Soya bean tofu
Serving size: 100 g
Calcium: 350-400 mg

Plain yogurt
Serving size: 120 g
Calcium: 200 mg

@ Animal sources of iron

@ Plant based sources of iron

4 5
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Micronutrients include
vitamins, minerals and
trace minerals, all of
which are important for
health and performance

Vitamin D

Recommendation

Sensible sun exposure (5 030
minutes, several times per week)

Supplementation (1000 42000 IU
per day), especially during winter
months

Combination of dietary intake,
sensible sun exposure and
supplementation

Different foods provide
different quantities of
vitamins and minerals

Eat the rainbow!

Calcium

Recommendation
1000 0o 1500 mg per day

Achieved by consuming calcium
rich foods

Supplementation can be used if
deemed necessary
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For most athletes, vitamin
and mineral requirements
will be met by eating
sufficient quantities of a
variety of  different foods

Iron

Recommendation
For men: 8mg of iron per day
For women: 18mg of iron per day

Achieved by consuming iron rich
foods

Supplementation can be used if
deemed necessary
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Mouth
I he gastrointestinal (GI) tract is one of the most Esaphagus
important components of the human body. Ultimately,
the GI tract functions to turn ingested foods into Stomach

substrates that the body can use for energy, growth
and vital functions. The GI tract is made up of many
organs (Figure 1), commonly known as the 6 g uThé
gut is more than just a digestive organ. It plays a key role
in immunity, cognition as well as hormone and
neurotransmitter production.

Large intestine

Small intestine

Rectum

Gut function is coordinated by some 400
to 600 million neurons of the Enteric

Nervous System. This vast network of
neurons helps transmit signalsfrom the
gut to the wider functions of the body.

Gut Discomfort During Exercise Figure 1: The gastrointestinal tract

Gl issues experienced by athletes can be classified as 6 u p paedr6od o Gesyndptoms (Table 1). Individuals may
be more or less sensitive to Gl disturbances during exercise. Nonetheless, it is reported that 30 i 90% of athletes
suffer from GI symptoms. The mechanisms responsible for Gl symptoms are listed in Figure 2.

Upper Lower

Abdominal Abdominal
Symptoms Symptoms

Intestinal / Lower

Reflux/Heartburn Ao minal Cramps

Intestinal
Belching Side Ache / Stitch Bleeding

Bloating Flatulence

Delayed Gastric Reduced

Emptying Intestinal Blood

Flow

Stomach Pain /

Cramps Urge to Defecate

Vomiting Diarrhea Figure 2: Mechanisms of Gl symptoms during exercise

The information provided in this section is for general

educational purposes only and should not be construed
~ as medical or health advice. It does not replace
consultation with a qualified healthcare professional.

Nutrition and gut health needs vary by individual, and

readers should seek guidance from a licensed healthcare

Approximately 70-80% of immune cells live in the gut!

provider or registered sports dietitian before implementing

any dietary or supplementation strategies.
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To reduce the risk of experiencing Gl issues during exercise athletes are advised to:

Limit high fat & Use fast digesting Maintain good Practice nutrition
fiber foods close to carbohydrates hydration status plan to train the
exercise during exercise if gut
needed
The Gut Microbiome Figure 3: Factors affecting the gut microbiome
Gut  microbiota refers to the individual
microorganisms living within the gut. Whereas @ Exercise
the gut microbiome refers to microbiota, its
gen_etlc materlal_ and _the surrounding Nutrition
environment. Exercise and diet are among the
most modifiable lifestyle factors influencing the
gut microbiome. Athletes often demonstrate @ Genetics
greater microbial  diversity compared to
sedentary individuals. A reduced diversity of gut
microbes has been associated with a variety of ‘ Lifestyle
Gl disorders. Therefore, striving for a diverse and
stable microbiome appears favorable for both @ o o
Antibiotics & Medications

health and performance.

A healthy gut is defined as 6 f rfrene diagnosed
diseases and operates without discomfort or
dy s f.u n FE.Kercmen a:ppear§ to |mprove. the have beenllinked o
metabolic activity of gut bacteria. The associated . .
increase in short chain fatty acids ( SCF AOG ¢ Improved phySICaI
produced by gut microbiota seem crucial in performance and
maintaining gut barrier integrity, reducing recovery.
inflammation and supporting immune function.

Hi gher | evels

Fiber is perhaps the most beneficial compound for our gut microbiota. Fiber is a form carbohydrate that
humans are unable to digest. However, our gut microbes are equipped with the tools to use it for energy. Benefits
of fiber depend on the source and can include, increased SCFA production, growth of beneficial bacteria and
improved gut motility. Current guidelines recommend a daily intake of 28g for females and 34g for males, or 12g
per 1,000 calories consumed. As of 2020 more than 90% of males and 97% of females in America do not
meet recommended intake. For athletes, consuming adequate dietary fiber is essential to support a diverse and
stable gut microbiome. Furthermore, it can assist in preserving microbial diversity which may be compromised

through higher protein intakes.
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Table 2. Fiber types classified by phytochemical structure and function.

Soluble Fiber Dissolves in water, slows digestion & Oats, legumes, apples
absorption )
Whole grains, green beans,
Does not dissolve in water, adds bulk to caulifiower, nuts & seeds
Insoluble Fiber stool and speeds up intestinal transit

Fermentable Fiber /
Microbiota-Accessible

Carbohydrates (MACs) produce SCFAS

Non-Fermentable Fiber Poorly or not fermented, mainly
contributes to stool bulk

Fermented by gut microbiota to

Specific to individual
microbiota but may include
oats, resistant starch, onions

Certain vegetables,
wholegrains

However, consuming high fiber foods may not always be optimal for performance. High fiber intake close to

exercise will decrease gastric emptying and increase risk of GI symptoms thus, a periodized approach should

be adopted (Figure 4). This is particularly important during periods of high energy demands due to appetite

suppressing effects. Sufficient fluid consumption is also crucial to speed fiber transit and reduce risk of

constipation.

Figure 4: Example of how to periodize fiber intake with recipes in this book

90 Minute

Moderate
Training
Session

Breakfast
Tacos
(69 Fiber)

Spaghetti
Chilli Stack
(169 Fiber)

Salmon Mango Beetrolyte
Poke Bowl Boost
(39 Fiber) (Og Fiber)

Prebiotics, Probiotics & Fermented Foods

Athletes should prioritise a food first approach, focusing on
a balanced and diverse diet to support gut health. Prebiotics are
the food for our gut microbes and can modulate the gut
microbiome. This has the potential to provide downstream health
benefits, including helping reduce inflammation and minimize
Gl symptoms. It is important to note that not all prebiotics are
fibers, and not all sources of fiber are prebiotics. See Figure 5

below for possible examples of prebiotics.

48

Café Mocha
Power Shake
(49 Fiber)

FACT

The human microbiome is
highly adaptable, changing
within 24 hours of dietary
intervention. See G S S |
SSE #178 article for more
information.

~
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Probiotics are the live microbes themselves, which Fgure 5: Potential dietary sources of prebiotics
can provide various health and performance benefits

when consumed in adequate amounts. Mechanisms

of action include improving muscle recovery, i <
boosting nutrient absorption and supporting immune ﬂ" m Wsy

function. While probiotics must have demonstrated

Oats Onions Garlic
health benefit conferred by well-defined and -
characterized live microbes, fermented foods are ) _—
simply formulated through desired microbial growth
i ; Asparagus Bananas
and enzymatic conversions of food components. (underripe)
Flggre 6: Dietary SOLIces of f_errnented foods Some fermentable items may contain probiotic strains at
which may also contain probiotics adequate doses which can confer the associated
health benefits. However, strains without scientific
- = . evidence may be used in the fermentation process
.~ ad and due to processing methods, live microbes may
not even be present in the final product. Therefore,
Yogurt Kefir Kimchi . . . ;
(strained) when incorporating fermented foods into your diet for
4 ) m probiotic-specific benefits, it is recommended to
' choose products that specify the strain and dose
Sauerkraut Tempeh contained. However, fermented foods regardless of
probiotic standing can be a part of a healthy diet and
For a drink containing kefir see the PB & J research is continuing to examine the benefits of

Power Up on page 92. these foods. See Figure 6 for sources of fermented

foods which may contain probiotics.
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Gut Microbiota Gut Microbiome

Individual microorganisms living in the gut The microbiota, its genetic material and the
surrounding environment

30 0 90% of athletes suffer from gastrointestinal (GI) symptoms

A diverse and stable gut microbiome supports:

Q0o

Nutrient Energy Immune Cogniti_ve
Absorption Function Wellbeing

Top tips to minimize Gl symptoms in athletes

Limit high fiber and high fat foods close to exercise as these
nutrients can decrease gastric emptying

Maintain good hydration status, as dehydration can
exacerbate Gl symptoms

Ensure carbohydrate ingested during exercise is fast
digesting and well tolerated

Athletes should seek guidance from a registered sports
dietitian to create a fueling plan that works best for them
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We have done our best to highlight recipes containing potential  allergens with this symbol. Please
double check the product packaging and ingredient list to ensure they are safefor your consumption .
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