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Nutrition plans for athletes need to
be personalised, taking into account:

the event

the goals

practical challenges
preferences
tolerances

Individual responses

mysportscience

Unlock the Power of Science to Optimise Performance

B @jeukendrup

www.mysportscience.com
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H katravaAwon
YSaravOpakomyv Oa...

AlQTNENOCEI HEYAAO TTOOOOTO 0&EISWONEC LEATAVOPAKWV
Melvel Ta eTTiTTeda TNG AvTIANWNGS TNG AoKNONG

ALEAVEI TNV IKAVOTNTA AVTOXNG

KaBuoTepei TNV KOTToN

[MoOANWN LTTOYALKAIMIAG

Cermak & van Loon. 2013, Sports Med, 43:1139-1155.Jeukendrup, A. 2004, Nutrition, 20:669-677.
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What happens when you ingest mysgog o0
carbohydrate 45 min before exercise? B

2 Blood glucose A
wvavmysportscience.com

Blood glucose level «——— and insulin peak

Hish [1 Glucose
ingested

Exercise starts

3 Rapid drop in blood

Insulin rises glucose
Blood glucose e as aresult of glucose uptake because of
n3es combined effects insulin and exercise

Hypothesized but
Normal may not actually

45 min i 5 Symptoms of
before P o ¢ hypoglycemia ?
1 3 . : dizziness, weakness, lack of
4 Hypoglycemia Low : BoNeETialioea
blood glucose levels and low :
level of energy supply to the : 6 Reduced
brain : performance?

Jeukendrup AE, Killer SC. The myths surrounding pre-exercise carbohydrate feeding.

Ann Nutr Metab. 2010;57 Suppl 2:18-25.

Ti va TpaTE

U FAvkaipiko 8eikTn

1 MpakrikoTnTa

7 steps towards  @e@
preventing gastro- mysportscience
intestinal problems a s
during exercise

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

* Avoid high fat and v :;:i:::z::;land

z;gyhb;:;ztzn foode o anti-inflammatory
4 | drugs (NSAIDs)
such as
ibuprofen.

* Avoid fiber rich foods

days before

* Train your race
nutrition

de Oiliveira, E. P, Burini, R. C., Jeukendrup, A. 2014. Gastrointestinal complaints during exercise:
prevalence, etiology, and nutritional recommendations. Sports Med 44 Suppl 1: S79-85.
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Modified starch - slow carbs mysgmislmle
and their effects
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% starch (versus fast carb) _, Oxidation
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have these N
properties

Reduced v
Modified carbohydrate , Noimprovement
starch delivery to the or even reduced

muscle performance
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Xpovog mpooAnyng

Pre-Race Meal

Timing, Size & Composition

Tommog véaravOpaka

Incl. low glycemic index CHO + fat + protein

49/kg

Less fat, incl. protein for satiety

3g/kg

Incl. high & low GI CHO
29/kg

Carbohydrate Intake

1 g/kg High GI, low fiber

A 1
4hours 3hours 2hours 1hour /§?f ‘ HOGOTan

Before Before Before Before ,‘3\

6>




Ooo mAnotadoupe otov Noodtnto uSatdvOpaka Kot WPa
YWV LELWVOUUE TNV TPWV TNV AOKNGON
noocotnta npoocAndng

WHEN & WHAT to eat BEFORE
ﬁ intense training/racing
- l'f?‘f"?:j'p‘*?j“ Pasta/rice with T
IMICTTIEA T00aS, i dl g
4 Hours spicy foods, ;?gg;s A kw
decrease fat -
Sandwich with lean
Smaller protein (tuna, Py o fe®
3 Hours meal chicken) & veggies; ~  *
bread & nut/seed ;
butter, energy bar =

| Fruit, lowfat cereal
2 HOUfS 75-80 bar, cereal, p
bread

4 Hours 3 Hours 2 Hours 1 Hour Light snack,  Smoothie, water,

Before Before Before Before blender/liquid  sports drin
1H0ur 85-100 ezl & some dﬁﬁted juict’

fluid

sheilakealey.com




Evépyeia Kai
vdaravOlpakeg

oo
Body energy stores mysportscience
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Carbohydrate

Liver glycogen W 3 miiles running
80-100g y 4 320-400 kcal

Muscle glycogen 14 miles running
300-500g active 1,200-2,000 kcal

Adipose tissue Y =400 miles running

m ~5000g ‘ > 45,000 kcal

Calculations are rough estimates for a 70 kg (154 Ibs) person

CHO FAT PRO

@ Low CHO 5 54 41
@ Mixed 52 27 21
HighCHO 82 10 8

300

Initial muscle [glycogen] (mmol/kg)

2
Endurance time at 75% VO,nax (hours)
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Glycogen supercompensation porteciont

CLASSICAL
supercompensation
protocol

Dietary
carbohydrates

7 B & -4 -3 -2 -1

80BH

training

mysportscience

e | EioukOnIuR
MODERATE O T RS SO
supercompensation
protocol
Dietary
carbohydrates

-4 -3 -2 -1

training

aﬂEH

From: Jeukendrup and Giseson Sport Mutrition Homan Kinstics Champaign IL, 2000
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3 issues with the wyosow

Unfiock the Power of Scence v Optinsse Performmance

glyvycemic index & | e ———
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Combining foods can

Two individuals,
give unpredictable GlI

o "E . i:-i different response to
= = the same food

0

Blood glucose level

Blood glucose level

Glycemic
Talel(=> < o 1h 2h
A moasuro o o bood ghucoso o Time
rospOnNSe 10 & cortain armount of food
AN
Same food & Y T
when serving S )/’ = A _

size is taken

into account There are many

limitation to the use of
the glycemic index and
it can become a source
of confusion

Blood glucose

level
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Slower and faster carbohydrates 0000
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Slowly used * Fructose
carbohydrates * Galactose

(up to 0.6 g/min) * Isomaltulose
* Trehalose
* Amylose (from starch breakdown)

Rapidly used » Glucose

carbohydrates « Sucrose

(up to 1 g/min) * Maltose
+ Maltodextrins
* Amylopectin

Very rapidly used
cargohp drayte Hilcos * Glucose and fructose
y (with at least 60g/h from glucose)

(>1 g/min) + Maltodextrin and fructose
(with at least 60g/h from maltodextrin)
* Glucose, sucrose and fructose
(with at least 60g/h from glucose and
sucrose)



Carbohydrate food

Amount forgo g
("large serve’)

carbohydrate

Amount for1g g
("medium serva®)
carbohydrate

Carbohydrate food

Amount for o g
("large sorve")
carbohydrate

Amount forag g
("medium serva”)
carbohydrate

Pormidge made with 350 g (1 Y3 cups) 110 g (~ ¥z cup) Pancakes 170 g (3 medium) 55 g (1 medium)

ilk

m SLones 10t g (3 small or 1% 35 2 (1 small or ¥
Pormidge made with £a0 g (2% cups) 200 g (3 cup) commercial large) commercial large
water lced fruit bumn ~ 100 & (34 -~ 30 g (¥ commercial
Rolled oats 85 g (~1cup) 30 g (~¥acup) commercial medium) | medium)

Bread 120 g (~4 slices 30 g (~1 slice regular) | Croissant 130 g (1Vz commercial | ~35 g (Vs commercial

regular or 3 thick medium}) medium)
slices) Pasta, rice and noodles

Bread rolls 902 (1¥: 10Cm 308 ¥ 100m Rice, boiled 170 g (1 cup) 55 g (V4 cup)

diameter) diameter) - —— - . >
Pasta or no . 220 g (1% cups 7 cup)

Pita and Lebanese 100 g (2 small or1 30 g (¥ large pita) boiled £ . 3 Bl
bread large pita)

Canned spaghetti 440 E (large can) 130 g (V= cup)
Chapati 140 g (§) 35E ()
Rice-cream or 330 F 1V cups) 120 g (V2 cup)

English muffin 130 g (2 full muffins} | 30 g (¥ full muffin) creamed rice
Crumpet 125 g (2Ve crumpets) | &0 g (3% crumpet)

Yars, biscuits and cakes Fruit crumbile Yz cup (commercial) 2 thsp (commercial)
Cereal bar 2 » 40 g bars 25 g (% = &0 g bar) Fruit packed in heavy | 270 g (1 cup) 8o g (Va cup)
Muesli bar o0 £ (3 = 30 g bars) 30 g (1= 30 g bar) il o

Fruit stewed ed ¥

Rice cakes & thick or 10 thin 2 thick or 3 thin rﬁlr:azjmlju;;:fnn 450 g (1% cups) 130 g (¥ cup)

Erisphreads anddry | & large or 15 small 2 large or 5 small Fresh fruit salad 515 g (2% cups) 155 @ (3 cup)
ISCUILS
Bananas 2 medium 1 medium

Fruit-filled biscuits g, 1%

Mangoes, pears, and | 2 large or 3 medium Ye mango, 1 =

Plain sweet biscuits | &-10 2-3 other large fruit medium pear
Cream-filled/ ~ &5, ~1-2 oranges, applesand | 2 large or 3 medium | 1 medium
chocolate biscuits other medium-size
Cake-style muffin— 1%z medium or 3% ¥ medium i
commercial large Grapes 340 g (2 cups) 100 & (¥3 cup)




Carbohydrate food

Amount forso g
("large sErve’)
carbohydrate

Amount forig g
(‘medium serve’)
carbohydrate

Carbohydrate food

Amount forgo g
("large serve’)
carbolydrate

Amount foras g
"medium servae”)
carbolydrate

vegetables* and legumes
(note that most vegetables have a low carbohydrate contenf)

Sultanas and raisins | 70 g (5 tbsp) 20 g (1% thsp)
Dried apricots 115 £ (22 halves) 35 £ 7 halves)
Strawberries 7 ® 250- punnet 2 x 250-F punnet
Melon & cups (diced) 2 cups (diced)
Grapefruit 3 = large 1 large

(cooked and drained)

Potatoes (raw) 370 g (2= large or 3 120 g (1 medium)
medium)

Sweet potato (raw) 280 g (2 Cups) 105 g (34 cup)

Com 325 ¢ (1% cups Bog(Vatupori
creamed or 2 large medium cob)
cobs)

Baked beans &40 € (1 large can) 150 g (1 cup)

Lentils {cooked and 530 g (2¥: cups) 220 g (1 cup)

drained)

Soy beans and 4§00 g (2 Cups) 130 g (%5 cup)

kidney beans

yogurt

carfons

Milk 1 litre 300 mi

Flavoured milk &o0 ml 1co mil

Custard 330 g (1% cups) g0 g (Va cup)

‘Diet” yogurt and g x 200-g individual 1% = 200-g individual
natural yogurt cartons cartons

Flavoured non-fat 1% x 200-g individual | ¥2 x 200-g individual

carfon

lce-cream 200 F (~ 5 SCOOQRS Or 75 2 (~Y¥acup)
1¥% cups)

Sugars and confectionery

Sugar Lo g (3 thsp) 15 £ (1 thsp)

Jam 8o g (3 thsp) 25 g (1 thsp)

SyYTups 7o g (2Vz thsp) 20 g (34 thsp)

Honey &0 g (2 thsp) 20 2 (3 thsp)

Chocolate 8o g 2n g

Filled chocolate bars | 7o g 20 2 (e.g2. Fun Size

{e.g. Mars Bar) Mars Bar)

Jubes /jelly sog 25 g

confectionery

Sports drink (e.g.
Gatorade)

Fruit juice GO0 mil 200 mil
unsweatenad

Fruit juice sweetened | oo ml 150 mi
Cordial (25 per cent &00 mil 200 mil
prap)

Soft drinks and 400 mil 12c, mi
flavoured mineral

water

Fruit smoothie 300-400 ml ~100 mil

goo ml 200 ml

Liguid meal (Sustagen
Sporty PowearBar
Froteinplus)

250 ml made from
milk or 8o g powder
with water

¥ cup made with
milk or 2o g powder
with water




EmAoyn TpOPIN®V

4 or more Hours before Serving size Grams of carbohydrates

BreakfaSt before competition mygogm.eng Spaghetti with meat sauce 23 cups 75100

Pasta/ pasta: 1 cup pasta: 60 ¢
Size meal depends on time to dlgest — Chicken/ chicken: 4 0z chicken: 0 q
& pisey Vegetables vegetables:1 cup vegetables: 6
Wi mysporscience.com Grilled chicken/ chicken: 3 0z chicken: 0 q
4gkg rice (white)/ fice: 6 0z rice: 444 q
Low fibre if GI problems common fruit (grapes) fruit: 1 cup fruit: 25 g
d Snack bar 1 bar bar. 43 ¢
; g/kg Low fat in last 2-3h before (oatmeal raisin walnut)/
or sports drink* drink: 8 0z drink 14 ¢
[ \
: o cereal, rie, scotch pancakes, Turkey sandwich turkey: 1 slice turkey: 0 g
LY cereal bars, bananas, (w/3 slices deli meat, mayo: 1tbsp mayo:0 g
— 2 slices whole wheat bread, bread: 2 slices bread: 12 g
| . 1 low-fat mayo)/baby carrots T carrots carrots: 3¢
) Tuna sandwich tuna: 2 oz drained tuna: 0g
| : (2 slices whole wheat bread)/ bread: 2 slices bread: 24 g
4h  <3h <2h @ ‘ nonfat mayo mayo: 1thsp mayo:0 g
Trail mix with nuts/raising 1/3 cup 209




Exercise Exercise

duration intensity
f
Low/moderate
g
High
Low/moderate
o

S High

Starting muscle

glycogen

E F
B

Low or normal

Normal

Low or normal

Normal or high

Pre-exercise
nutrition

Fasted
or
10-30 g protein

0-75 g Carb
and/or
10-30 g Protein

< 75 g Carb

+

10-30 g Protein

75-150 g Carb

+

10-30 g Protein

Physiological

focus

Fat oxidation
Cell signaling

Aerobic
capacity
Cell signaling

Fat oxidation
Cell signaling

Performance
Cell signaling
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Ofpa

To yeyovag Siedyetat péon mpwivi wpa i
apYyd TO ANOyEVpQ

To yeyovag eivat vwpic to mpwi

Yndpxet erukdAvn petay
TPOAYWVLOTIKOU Kat TpAoAnYng Katd t
SLapkeLa Tou aywva.

Yrdpxel peyaAUTEPOG Kivouvog yia
YOOTPEVTEPLKN Suodopia KaTd T SLdpKeLa
TPLAOAoU Adyw aAlayn aywvicpatog.

O aBANTAG Eivat HOKPLA TG OTTITL KOl
oweio tpodn.

AAAOL AVTAYWVLOTEG £XOUV SLaPOPETLKO
TLPOOLYWVLOTLKO YEU L.

KateuOuvtipleg o8nyleg Kol OTPOTNYLKEG AVTLHETWIILONG

YTAPpXOUV EUKALPLEG VO KATAVOAWVETE ONUAVTIKEG TTOOOTNTEG TPOdWV MAOUCLWY O€ USATAVOPAKEG TO TTPWL TTPLV TOV AyWVva yLa TNV evioxuon Twv amobepdtwy yAukoyovou
TOU ATATO Kol TwV Huwv. OL emAoyég mephapBdavouy mpwvd + pdAndin yeupdtwy fi ovak f éva peydAo brunch. Ta tpddiua pmopouv va emheyolv oo ta cuvnBiopéva,
mAouola o€ uSatavBpakeg, yeupata tou abAnth. To TEAKO XpovoSLaypappa YEUPATWY Umopel va e§aptdtal anod tn Stabeoiuotnta tpodipwy, TNy avaykn va TaflééPeL i va
eyypadel oTnV EKKivNon TOU aywva KoL TEAOG TNV TPOCWTILKI ETLAOYH OXETIKA E TO XPOVO TNG TEAKAG TTPOSANYNG TIPLY Ao ToV aywva

0O abAntng umopei va EumvoeL 3 WPEG TIPOANTITIKA YLoL va ETUTPEYPEL OTOV EAUTO TOU Vo AdBeL Eva LeEYAAUTEPO O€ TOCOTNTA TTPWLVO 1 VO KATOVOAWOEL EVA LLKPOTEPO, EUKOAO
OTNV XWVEN OVaK 0TNV TPOAYWVLOTIKA TiEPiodo 1-2 wpwv TipLy TNV Evapén Tou aywva. Ta amAd ovak mepAapBAavouy Lypd CUMTANPWHATA YEUUATWY, smoothies ano
dpouta, aBANTIKEG UMAPEG KAL WITAPESG SNUNTPLAKWY, KABWGE KoL ETOLUA TTPOG KATaVAAwon aBANTIKA totd A xupoUc. Mapdyovteg mou mpénel va AndBolv urogn
nepAaLBAVOUV: TOV UTIVO, TIG AVAYKEG O€ KU oA Kot ToV KivBuvo yaotpevteplkig Suodopiag mou akoAoubei o kamola tpddLua fj uypd. EQv n mpoaywvLoTikr TpOAnYng
QIOTUXEL VAL ETUTUXEL TOUG OTOXOUG TIPOETOLACiag, 0 aBANTrG Ba mPEmeL va avarmAnpwaoEL TNV EVEPYELD TTOU SeV KAAUWE e TILO ETOETIKEG TAKTIKEG avedOSLATHOU Kot
€VUSATWONG KATA TN SLAPKELA TOU aywva.

0 cuVSUAOPOG TNG TPOSANYPNG LEATAVOPAKWY TIPLV KO KATA TN SLAPKELA EVOG TAPATETAUEVOU AYWVA UTIEPTEPEL TOU wheAeital oo KABs oTpaTNYLKN KAl LOVO, AV KoL OTLG
TEPLOOOTEPEG MEPUTTWOELS, N TPOOANYN KATA TN SLAPKELA TOU aywva TAPEXEL TN LeYaAUTEPN eMiSpaon otnv anddoon. ETnV MPagn, o abANTHG UITOPEL val NV EMLTUYXAVEL
navta tn BEATiotn Statpodn yla kaBe katdotaon. Otav pia eukatpia xabei ) uoxpnotpornownOei, Sivetal peyaAltepn Eudoaon otnv AAAn eukalpia, n omoio UopPEl va
BonBnoetLotnv avtiotaduion. Ma mopddelyua, GV €XOUV TIPayHATONoLNBel BapLEG TIPOTIOVACELG I AYWVEG TNV TIPONYOUEVN NUEPQ, UITOPEL VAL LNV UTIAPXE EMOPKAG XPOVOG
KalL EukaLpia yla OAoOKARPWaon TG AmoKATACTACNG TWV ANOOEUATWY TOU HUTKOU YAUKOYOVOU. Z€ Lo TETOLA TTEPLTITWON, TO TPOAYWVLOTLKO YEU LA UTTOPEL VAL E(VAL ONOVTIKO
yla thv cuBOAR ot SLaBECLUOTNTA KAUGIHWY Yo TOV aywva. EVOANAKTIKG, 0 aBANTAG TToU EXELTIEPLOPLOUEVEG EUKALPIEG yLa va avedOBLATETE e KAUOLUA KATA TN SLdpKeLa
€vOG aywva Ba mpénel va Swoete mpocBetn mpocoyr otnv mpdoAndn tou yeURATOG f TG TPOcAnYPng udatavBpaKkwy ApECWE TTPLY TNV Evapén TOU aywva.

Mepikoi abAntég Slatpéxouv uhnAdtepo kivduvo yaotpevieptkng Suadopiag kat avaotatwaong. O kivbuvol daivetal va eivat peyalitepol oto tpiabAo mapd otnv
nodnAaoia, A\Oyw TNG YOOTPEVIEPLKNG Mibpacng Tou Tpeipatod. YrepBoAkég mpooARPELS GUTIKWY VWV, AUTWYV, TPWTIEVWVY KAl OPLOUEVWY CaKXAPWV (AakTtdln Kot
$POUKTOLN) OTO MPOAYWVLOTIKO YEVUHA UITOPEL VO UENOEL TOV KivEUVO YLa 0pLopEVOUG TPLABANTEG. MELPAUATIOTEITE LLE TOV XPOVO, TOV OYKO (TTOCOTNTA) KL TLG ETAOYEG
TPodipwy (TUTO). H TpoooXr TwV EMAOYWV OTO TIPOAYWVLOTLKO YeU A UIopEL va BonBroet otn peiwon Tou KwdUvou oe euaiodntoug aBAnteg. TéEAog n mpdoAndin tpodinwy
KOTd T SLAPKELA TOU aywVal (UTIEPTOVIKA TTOTA, TIPOSANYN LeYAANG toootntag Alloug Kot GUTIKWY Vwv) Kat LETPLO emtinedo aduddtwong, Mpémel emutAgéov va StepeuvnBel.

OLmodnAdTeg Kat oL TPLaBANTEG oUXVA aywviovTal LaKPLd Ao TO OTITL TOUG, EKBETOVTAG TOV EAUTO TOUG OE £Va SLAdOPETIKO TUTIO TPOUABELAC TPODIUWY, EITE UE HELWMEVN
npooBacn og tpodLua i tepBAAAov e kakh LYLEVR Tpodinwy Kot vepou. Eivat xpriotuo yia tov aBAnth eivat va dépetL amd to omitt mpourOsleg tpodwv yia va e€aodaliost
™ SloBeopotnta KATAAANAwY EMAOYEG 1) ayamnuéva Kot okeio daynTa yla To TPOywWVLOTIKO YEUHA. TO TPOAYWVLOTIKO YEUHLO TIPETEL VAL ETUAEYETOL OTTO EVOL LEVOU LLE TOL
ornoia o aBANTrg eival e§oikelwEVOg Kat alyoupog

Yndpxouv oAAd Statpodikd mAdva Kat emAoyEg hayntol mou Hopel va cupBaAouv otnv KATAAANAN TipoeToLpacia Tou abAnTr) KAtd TtV TpoaywvLoTiki ddon. Kabe
aBANTG pémeL va €XEL EUMLOTOOUVN 0TO 81K TOU TTAAVO, BACLOUEVO OTNV EMLTUXN LEVN TIPAKTLKI) OE TIPONYOUEVOUG OYWVEG KOL OTNV QTOWLKI| TOU TPOTILNON KA QVOXT).
Qot600, eival XproLuo va £XeTe Kamola eveliéia oe TpodLua og TepimTwon mou utdpxouv alAayEg tnv teheutaia otyur. MpoBAriuata puropsl va mpokUouv otn
SlaBeopotnta tpodipwy f Kat oe aAAayEG 0TOV XPOVO EVapEnG TOU aywva.
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! OpYyavwaoTE TIC rrooéTr]Tag TOLG
TOTTOL KAl TOLG XpOvoucg oTa 3

P TTEQIOTATIKO

YTTOAOYIOTE KAl EVTAETE TNV
TTOCOTNTA LYP WV

BoeiTe TTOAKTIKEG AVCEIG KAl
OLVSLACHO TPOPIHWY TTOL VA
KAAOTITOLV TIG AVAYKEG TGV AOANTGV
TTOIV TNV A0KNON
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