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| Minimise the risk | Supplements that
Enough carbohydrate : - of Gl prOblems may help

stored in muscle ; y
Enough carbohydrate preventing dehydration

stored in the liver
Enough carbohydrate throughout the

supply during the marathon (especially

marathon

Be mindful what Few supplements can
you eat the days help

leading up to the Caffeine can be very
marathon effective but effects

Be mindful of what must be tested

Train the gut important in hot
conditions)
also preventing
overhydration.
Electrolytes are less
important but sodium
can help absorption

you eat for
breakfast

Be mindful of what
you take during the
marathon
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20 m sprint
jump height
more accurate motor skills

sustained muscle force
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Effect of CHO feeding during cycling on "40 km”~ time trial
performance

L L
Jeukendrup et al Int ] Sports Med 18(2): 125-129, 1997

56 57 58 59 60 61 62

Time (min)
Carver et al Pflugers Arch 446:211-9, 2003
Below et al. MSSE 27:200-210, 1995
Anantaraman et al Int J Sports Med. 16:461-465, 1995
el-Sayed et al J Sports Sci. 15:223-230, 1997
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CHO Mouth-rinse and 40 km TT Performance

-aweaw
Carter ot al, MSSE 36(12): 2107-2111, 2004

* 9 trained subjects
* TwodO0km TT's
— CHO mouth-rinse
—  PLA mouth-rinse

* Carbohydrate was a non-
sweet maltodextrin

* Rinse Protocol: S sec

rinse around mouth every
12S% ofthe TT

Data are mean = SEM (n =9).
* Indicates significant difference from PLA, P < 0.005
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mysportscience

Unlock the Power of Science to Optimise Performance

Improved
« Thermal comfort (4  @jeukendrup
Heat t0|erance www.mysportscience.com
Breathing

Perceived exertion

Mouth rinse
or ingestion

receptor

Menthol

' Results so far:
(peppermint * Performance 20-70 min may
be improved
'I?ssg: I\,?,I;trr:‘ ot * No effects on intermittent
exercise
0.01-0.1% e

menthol solution
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Oxidation of ingested carbohydrate

-JWeae
leukendrup and Jentjens, Sports Med 29(6): 407-424, 2000

Exogenous carbohydrate
Oxidation rate (g/min)
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O¢teibwon Cho

Oxidation of ingested carbohydrate

-~ uwea
leukendrup and Jlentjens, Sports Med 29(6): 407-424, 2000

Exogenous carbohydrate
Oxidation rate (g/min)
3.0
2.5
2.0
15 O Glucose
i ® Fructose
A Galacto
1.0 @ Sucrose
® Mazaitose
0.5 o MD
- A Starch
0.0 +=

0.0 1.0 20 3.0
Carbohydrate ingestion rate (g/min)




Emépaon soonc Cho kal
arrodoon
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CHO ingestion (g/h) Exogenous CHO oxidation (g/min)

BBBBBB Smithvetal;2010/ACSM
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Dose response relationship © 0 @00 @
Exercise >2h mysportscience

Vwwey Of SO Ootemese PartonmaC

G @jeukendrup

www.mysportscience.com
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Carbohydrate intake
during exercise
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Jentpers et 3l Agpl Phyuni 98 1277 1284, 2004

Jentgers ot ol ) 2ppl Phywci 96 112851291, 2004 2 2 =
Semtpens et ol Med S Sports Snarc 36 1951-1908, 2008 Carbohydrate ingestion rate (g/min)
Walls ot 3. Med 5O S9orts Dxerc 3710) 4204320 2008

Jentpens ot sl Metaboksm 52 610618 2003

Mntpns and jeumenarup. Ir | Netr 33(4):485-92 . 2005

25
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Exogenous carbohydrate oxidation (g/min)
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Better performance with carb blends
0009

mysportscience
o Soonod s Soaowd Serdarrae

LI T FOomr

B > Glucose+Fructose
Qjoukondrup

2h at 60%VO,max followed by a 1h time trial (~40 km)

':4<.‘f— v;;%

L 7.6%

WAW. M S ROSCionoe.com

—

Carbchydrate
during exercise Glucose
improves : 5 .
endurance
?>e2rf g;;n S 7.6% more

o power over
glucose:fructose azd ?bO*;'e the
mixes improve e[ ects o
performance gluccse
even more

200 216 232 248 264 280

Currell and Jeukendrup. Med Sci Sports Exerc 40(2): 275-281, 2008 Power (VV)
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Currell and Jleukendrup. Med Sci Sports Exerc 40(2): 275281, 2008

2h at 60%VO,max followed by a 1h time trial (~40 km)
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90@
Lactose as a carbohydrate mysportscience
source during exercise 3 e
wmv.mysportscienqg.;:gm
0.8 11 cyclists
2.5h cyaling Sources of lactose (g/100g)
0.7 120g lactose or .
120g sucrose Milk 5.0
0.6 (48 g/h) Yogurt 4.5-6.0
0.5 Ice cream 3.3-6.0
) Whey protein concentrate 3.5
Qe Sucrose Lactose

0.3
0.2
0.1

Exogenous carbohydrate oxidation
(9/min)

0

Sucrose Lactos/_e;f'"
QOdell et al Med Sci Sports Exerc. 52(12):2663-72, 2020

AR
DO 0
Fructose Glucose Galactose Glucose

Lactose is an alternative energy source during
exercise with oxidation rates, similar to sucrose
(at least when ingested at moderate rates)

Beviapdakng EAeuBéplog, MSc Copyright 2022
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A case for higher carbohydrate  00@

mysportscience

intake during long races E”“‘“‘

www.mysportscience.com

Very high carbohydrate Accumulating anecdotal
intake during exercise [ evidence of a benefit

5 ]
. %&J
 J 7 Observations in elite \;
£ athletes: Tour de France, W ¥
C‘"w Tour of Spain, Tour of

\ o l
f ' ltaly, Ironman Hawaii, \
- /R marathons
y
S5

l | = , ¢

—

Especially runners don’t
l often train with carbohydrate
and therefore find it more
Nutritional training is difficult to ingest
carbohydrate during races

Accumulating scientific
evidence of a required to manage
performance benefit gastro-intestinal comfort

Beviapdakng EAeuBéplog, MSc Copyright 2022
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120g carbohydrate per hour during mountain sy r r |
marathon running: is it possible? mysportscience

G @jeukendrup

www.mysportscience.com

Viribay et al Nutrients 2020

Carbohydrate intake (glucose:fructose 2:1)

{-6:" 60 g/h
;\.
: i Nutritional
] 90 g/h training 3
weeks

G

< R

26 runners
Randomly
alocated into &

groups Y"f

Lower markers
of muscle

Internal load

4,000
3.000 Lower 500 damage after
reported RPE = the race (CK,
> OO with 120 g/h o LDH and GOT)
60g/h 90g/h 120g/h 60g/h 90g/h 120g/h

Most important findings:

1 It IS possible to Nutritional
ingest 120g/h, : training is
even in runners needed

T

of 120 g/h in terms of muscle
damage and internaldoad, 0.
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Fast and slow carbs

Exogenous carbohydrate oxidation

Fast

=
=
7}
= moderate/intense
exercise insulin is
below the normal
range
ih 2h 3h 0 1h 2h 3h

Exercise time

Exercise time

mysporiscience
Uriock $e Power of Scerce 1 Optimes Porbormance

G 77777 VGieukerr)dnryr;;

Same amount of ;
www.mysporntscience.com

carbohydrate ingested:
slow or fast carbohydrate

Most of the fast 0
carbohydrate is oxidized

More of the slow carbohydrate o
remains in stomach or intestine

¥

Increased risk of gastro-
intestinal problems

Exercise reduces insulin to e
very low levels even with
carbohydrate feeding. There

is NO spike in insulin or

blood glucose

Beviapdakng EAeuBéplog, MSc Copyright 2022




Slower and faster carbohydrates
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Slowly used
carbohydrates

(up to 0.6 g/min)
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Rapidly used
carbohydrates

(up to 1 g/min)
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(Very rapidly used
carbohydrate mixes

(>1 g/min)

_

_
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www.mysportscience.com

mis2 Pedocrmance

@jeukendrup
Fructose
Galactose
Isomaltulose
Trehalose
Amylose (from starch breakdown)

Glucose
Sucrose
Maltose
Maltodextrins
Amylopectin

Glucose and fructose

(with at least 60g/h from glucose)
Maltodextrin and fructose

(with at least 60g/h from maltodextrin)
Glucose, sucrose and fructose

(with at least 60g/h from glucose and

SUCI’OSG) Beviapdakng EAeuBéplog, MSc Copyright 2022
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Smaller athletes benefit :

- - mysporitscience
more from relatively high s ks
carbohydrate intake 3 @jsukendrup.

www._mysportscience.com

Smaller

athlete Exogenous CHO

oxidation is
limited
Lower reiative
Lower energy contribution of
expenditure exogenous

carbohydrate
\ Exogenous CHO
Same high carbohydrate Same absolute oxidation is
intake during exercise contribution of independent of
(exogenous carbohydrate) D OLIOLUS body weight

carbohydrate

Greater relative

=ilela
2l contribution of

Exogenous CHO

energy oxidation is
linked to

exogenous

dit
sl e L carbohydrate

performance
(higher rates are
better)

Beviapdakng EAeuBéplog, MSc Copyright 2022




ETmiAoyn udaTavBOaAKO

WW Carbohydrate type Glu  GlusFru

m*"

Very small amounts Mouth rinse Most forms of CHO

1-2h Small amounts Up to 30 g/h Most forms of CHO B .




KatevBouvTNpeIEC YOAUUES KAl

OLOTAOEIC

<60 g/h >60 g/h
Carbohydrate Single or multiple Multiple
type transportable transportable
carbohydrates carbohydrates
Carbohydrate " amounts or
recommendation mouth 30 g/h
fise
! | — !; i
| i o ; i drate
| h 3h Caboycat
0 30 min 60 min 75 min 2 2.5h recommendation
dependent on duration
www.mysportscience.com Jeukendrup Sports Med 44 Supp! 1: 25-33, 2014, {and intensity)

Nutritional training
recommended >

Beviapdakng EAeuBéplog, MSc Copyright 2022




<45 min At xpeaialeral

45-75 min Mikpn moooTnTa

1-2,5h 30-60 gr

2,5h Méexpi1 90 gr
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30-60 g/h 1.0-1.2 g/kg

2 60 min duration < ~8 h until next training or competition
Performance goal
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Recommended Carbohydrate Intake During Exercise
And an Example Intra-Exercise Intake Plan

Exercise < 60 min 1h-25h >2.5 h Sk suggestions
Duration d dent
< ded 10-20g every 15-20 mins 20-30g every 15-20 mins are dependen
CHO Intake ml i (30-60 grams per hour) (60-90 grams per hour) O”I E;‘e" cise
oal, duration,
CHO Type S .smaH bl Consume single or multiple Consume multiple g & fn tensit '
mouth rinse every 10-15 types of (i.e. transportable) CHO types of (i.e. transportable) CHO 4

min for “all out” activity

. ’*“”}2 The Plan

2 [ [ [ [

g "4

3%* 10-20g 10-20g 10-20g 10-20g ][\ [\ [ [

2 -— - | - | - - | - | - | = - |

S 15

b PPN [m\ Gy /m\ G /(i /m\ Q) /m\ Q) /o' g /| Gy /!

- r¢ - -

g USRS N =] (=] = = =] =] [ =]

(1]

—

s .8 8 0 8 it Iof iof ot it ol i it o
Exercise Duration -~ 150 min W 240+ min

(1 h) (2.5 h) e 4 (2.5+h)

REFERENCES: Casazza et al. {2018). Energy Availability, Themas et al. (2014). Pesiticn of the Academy of MORE INFO: LY ! E
— . . Macronuiientintake, and Nutrfional MHuirfion and Dietetics, Dietitians of Canada, and . . f

— em Supplementationior | ing Exerci the Amer col S———— Designed by Adam Virgile )

ST rig . pRlementationtor Improving Exercise = American cllege of Sports Medicine: nuirtion X \a

Mipicis 8 reien Performance in Endurance Athletes. Current  and athlefic performance. Joumal of the Academy Learn more here: £ ) - )
e OeRs Sporfs Medicine Reporfs 17(6), pp.215-223.  of Nutrition andDistetics. 116(3), pp.501-528. https://blog.shakebot.co/ @shakebotapp Beviapdkng EevBe MSc Copyright 2022
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KatevBouvTNpeIEC YOAUUES KAl

OLOTAOEIC

Duration Amount of Recommended type Additional
of exercise carbohydrate of carbohydrate recommendation
needed
') (@]
30—75 minutes = Single or multiple Nutritional training
—Zmall transportable recommended
amounts carbohydrates

e or mouth rinse

(&
PR T .. Single or multiple Nutritional training
o / transportable recommended
o — carbohydrates
~ 30g/hour
Single or multiple Nutritional training
2—3 hours transportable highly

carbohydrates recommended

Beviapdakng EAeuBéplog, MSc Copyright 2022
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1,0
0.9
0.8
0.7
0,6
0.5

0,4
NAIMOX 0,3
(g/min) 0,2

0.1
0.0

YAATANOPAKAZX

ENTAXH

A 4

5,0
4,5
4,0
3.5
3.0
2,5
2,0
1,5
1,0
0.5
0.0

Cho
(g/min)
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TI eival To FatMax.

What is FatMax? FatMax mysfoga'eng

The exercise Urdock the Power of Sckenos % Otimise Pecdormance
Fat oxidation intensity at which .
. fat oxidation peaks E | Clpukarcing
In grams per :
< www.mysportscience.com
minute
Fat oxidation
0.7 - peaks at moderate
intensity
0.525 - 1

Fat oxidation
drops to close to
zero at high
intensities

0 === v — ¥ v - — e
45 50 55 60 65 70 75 80 85 90 95
Exercise intensity (%HRmax)

Beviapdakng EAeuBéplog, MSc Copyright 2022

Oxygen uptake (02) and
carbon dioxide production
(CO2)

! Fat oxidation low
0.35 - at low intensities
@)

From this carbohydrate
and fat oxidation are
calculated and graph
constructed
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Finding your fat burning zone o000

mysportscience
Examples of “fat burning curves” of 6 individuals Ak P S i ol Endan

G @jeukendrup

@ @ @ www.mysportscience.com
)ﬂ\ Low FatMax

Low fat oxidation

rates E h "
A Low FatMax vgn LetaelaE
variables are

Moderate fat

High fat |
oxidation rates oxidation rates

: % . 5 \ controlled there is
: ; large variation in
} : J\ ﬁ : } ,( A _=.t s fat oxidation

_ ) between
High FatMax A @ /A | @ individuals

0y
B

Low fat oxidation

Fat oxidation (g/min)
S>>

rates ; : N
Moderate fat 1 Moderate fat :| General advice
/A \ oxidation rates oxidation rates about fat burning
: : : zones is

A ‘t A £ S A | k } A impossible

Exercise intensity (%HRmax)

Beviapdakng EAeuBéplog, MSc Copyright 2022




Alapopec o€ NTLVaIKeS Kal

AVTOEC

mysportscience

Unlock the Power of Science to Optimise Performance

No major differences in substrate use between

men and women during prolonged exercise '
With (outer circle) or without (inner circle) carbohydrate feeding (€ @ledkendrup

www.mysportscience.com

Men Women

Water intake
(inner circle)

substrates to energy metabolism

Contribution (%) of different
during exercise

Carbohydrate
= Liver glycogen intake
= Exogenous CHO (outer circle)

*" Muscle glycogen Wallis G, Dawson R, Achten J, Webber J, Jeukendrup AE.Metabolic
response to carbohydrate ingestion during exercise in males and females.

= Fat Am J Physiol Endocrinol Metab. 290(4):E708-15, 2006.
Beviapakng EAeuBéplog, MSc Copyright 2022




MTTOPOULV Ol YOVAIKEC VO

CETTELAOCOLY TOLC AVTPEC OF
ABANUATA AVTOXNG;

Favors men

’iﬁo Favors women

Aerobic capacity and
maximal oxygen uptake
- higher haemoglobin
and haematocrit

Lower levels of body fat
and larger muscle mass
than females

Higher power to weight
ratio

15-20 times higher

testosterone levels
with effects on
recovery and
muscle mass

Reduced muscle
fatiguability after
ultra-endurance
exercise

Females have more

Type | (‘slow twitch’

or oxidative) muscle
fibres than males.

More even running
speed in endurance
events, resulting in
better pacing

Slightly better at
using fat as a fuel

Beviapdakng EAeuBéplog, MSc Copyright 2022
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YSaTaQVOOAKAKOLXA KAl

[NowTEIVOLXA TTOTA KATA TNV
SIAPKEIO TS ACKNONG

Average power Isometric force Plasma CK Soreness score www.mysportscience.com
s00 . outputduringa 459 (N) (UL) (x 20mm)
time trial (W) +  Counterbalanced, cross-over,
400 double blind study
250 ___ +  2h exercise at 55%VO,max +
350 | N a time trial
1 S
200 | : x0 | (AR 65g/h carbohydrate
250 65 g/h carbohydrate +
150 19 g/h protein
200 ={s8 hydrolysate
100 150
CONCLUSION:
100 Adding proteintoa
50 | carbohydrate drink has no effect
S0 on endurance performance or
" ' recovery in the 24h after

Average W Isometric force Plasma CK Soreness score

Breen et al Med Sci Sports Exerc. 42(6):1140-8, 2010

Beviapdakng EAeuBéplog, MSc Copyright 2022




* make training with
carbohydrate part of
your routine (at least
once a week)

* Avoid high fat and
high protein foods
day before

7 Bnuara yia tTnv mpoAnyn

7 steps towards

preventing gastro-
intestinal problems
during exercise

‘s Avoid fiber rich foods

days before

e Train your race
nutrition

YOO TPEVTEPIKDV KATA TV AOKNON

mysportscience

Jotmee PerEorce

WA T DOrTESnce OOm

Sieunononun

* Avoid aspirin ana’
non-steroidal
anti-inflammatory
drugs (NSAIDs)
such as
ibuprofen.

e Avoid dehydration
)" Avoid high

f"\’.
'zl-'l )

(foods with

. mostly fructose)

de QOliveira, E. P, Burini, R. C., Jeukendrup, A. 2014. Gastrointestinal complaints during exercise:
prevalence, etiology, and nutritional recommendations. Sports Med 44 Suppl 1: S78-85, | .. .. o0 vse copyrisht 202
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®

vrg ”a o g Weoui, {upapmﬁ Kai pg{lTa vypd yeduara
ypnyopa amo TCI oTEpEd TPOPING (. E vbua AaKTOG,

»

umravava, aAha ¢gpoovra). - 4 M -
v -
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TpodEC MOV XPNGLHOTTOLOUV Kot cuvVROWC
£xouv poll Touc oL aBANTEC EiTE TPWVE

OTOV CTOHOATAVE yla SLAAELMMOL

Toépkt (aApUPO BOELON KPEAG o€ OTUA UnELkov) , AAatiopéva apuydala (avutd gival dlaitepa wpaia ya
TouG nAektpoAuteg) ,Natatakia, Natatakia kaAapnokiov,Fapldakia (cheezies), HA\toomopol (xwpig
KeEAUN), Zuokevaopéva tupld, Anoénpapéva Bepikoka (eniong mpaypatikd KaAo yia BLtapiveg Kat
pHETaAAa) , anoénpapéva ppouta, Mmavaveg ,AAAa ppolta (Katd npotipnon o€ ETEQ)
,Opaykootadpula (papdoug Bpwung), Mnapeg Bwung (granola bars) , Mniapeg dnuntprakwv (Cereal
bars), Zaxapwta (Haribo apkouddkia), Mniiokota oo Bpwpn kot otadideg, Mmokota BpwHng Ka
ookoAartévia rtatatakia ,Muffins , Ntovarg , Tapteg (poptarts)

Otav octapatouv yio StaAsippas:

Cheesecake ,Kéwk kapatou, KEwk ppoutwv ,Muffins ,Zupapika,Kpakepakia kat tupi, Matatdkia, ZECTES
natateg ¢oupvou, Xaumnouvpykep, Kpovaoav kotonovAov / cavroutrg, Kotomoulo

Avyodetec, Hash brown, Koppdt nitoa, Mmnoupito, Zupapikd, MNatdteg moupg, PO

Zouma KotomouAou, Zoumeg upaptkwy, Maywto, opeAETa PE PETA TOOT

MNota:

Naywpévo toai (yAuko), Mota tumou kKoAa, MoptokaAdda, 100%, XUMO MOPTOKAALOU COUPOMEVO, XUMOG
pnRAouv, Kadeg, Toa,

Beviapdakng EAeuBéplog, MSc Copyright 2022




Aoknon
! OpYyavwaoTE TIC rrooéTr]Tag TOLG
TOTTOL KAl TOLG XpOvoucg oTa 3

TTEQIOTATIKO

YTTOAOYIOTE Kal eVTAETE TNV TTOCOTNTA
uypo)v OLHPWVA PE TIS CLOTACEIG KAl
%OTOUIKEQ QTTAITNOEIG TOL KABE
ANTA OTA TTEQIOTATIKA

BoeiTe TTOAKTIKEG AVCEIG KAl
OLVSLACHO TPOPIHWY TTOL VA
KAALTITOLV TIG AVAYKEG TGV AOANTGV
KATA TNV AoKNoN
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