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I \lyzivova doporuceni

jezte ¢asto

Ceska potravinova pyramida

» jezte pestrou stravu rozlozenou do celého dne

> zvyste spotiebu zeleniny a ovoce na 600 g denné
(400 g zeleniny, 200 g ovoce)

=i

Tekutiny jsou nejlepsi
v podobé ¢isté vody
a neslazenych ¢&aja.
Slazené napoje a ¢aje
radéji zcela vynechte.

Polysacharidy

Polysacharidy jsou nejlepsi v pfirozené podobé.
Napiiklad jahly, ovesné vlocky, zitné kvaskové
chleby ¢&i divoka ryze. DuleZité je omezovat
pojidani vyrobki z nehodnotné bilé mouky.

kel

Bilkoviny ziskate nejlépe z ryb, ludténin,
ofechil, seminek, zakysanych mléénych
vyrobkil, vajec ¢i masa. Vét3iné z nas prospiva
vy$3i podil rostlinnych zdroju bilkovin.
Vybirejte dle své chuti i stravovaci filozofie.

Celkové doporuéuji uprednostiiovat pfirozené potraviny
pfed polotovary, lokélni a bio potraviny pred nekvalitni
velkoprodukei a dovozem. Kromé zdravé stravy si dopravejte

také venkovni pohyb, dostatek spanku, pratel a dobré nalady!

ZDRAVY TALIR

Zelenina by méla tvofit nejméné étvrtinu
prijmu potravin. Cim vice rozmanité
zeleniny upravené na riizné zpiisoby
snite, tim lépe. Hranolky se

k zeleniné nepoéitaji a brambory
patii svym sloZzenim spise

k polysacharidiim.

Ovoce tvofi druhou

Ctvrtinu talife. Nejzdravéjsi
a nejvyzivnéjsi je jist
sezénni ovoce riiznych

druh a barev. Pfijem ovoce
je mozné nahradit konzumaci
zeleniny.

Oleje a tuky

Oleje a tuky jsou nejhodnotnéjsi
v superzdravych potravinach jako ofechy,
avokado ¢&i ryby. Vhodné je i kvalitni maslo

a za studena lisované rostlinné oleje.

Nejezte margariny a omezte i dalsi prumyslové

www.zdravvtalir.info
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Specifika sportovni vyzivy

 \yZiva sportovcl vs. vyZiva nesportujicich

» Akutni/chronicky stres spojeny s tréninkem
> Podpora regenerace, adaptace, zdravi
sportovce

* Dostatecny energeticky prijem
e Nacasovani prijmu Zivin

* Environmentalni podminky

» Estetické sporty

* Individualizace

* Tréninkova a soutézni vyziva



Energeticka bilance

* Energeticky prijem vs. energeticky vydej
* Oduviji se od cile jedince
* Udrzeni hmotnosti

* Narust hmotnosti
* Snizeni hmotnosti

* Energeticka bilance (EB) = energeticky prijem (EP) — energeticky vydej (EV)
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Energeticky prijem

Energie prijimana potravou
* Pevna strava
* Tekutiny

Sacharidy 4 kcal/g
Bilkoviny 4 kcal/g

Lipidy (tuky) 9 kcal/g
Alkohol (ethanol) 7 kcal/g




Imunitni systém

kardiovaskularni
system
: d / . ledviny
Energeticky vyde] .
metabolismus
mozek

* Bazalni metabolismus (40-60 %)
* Termicky efekt potravy (¥10% (30 % B, 6 %S, 2 % T))
« Pohybova aktivita (30-50 %) travici system

kosterni svalstvo

dychaci systém

¢innosti bézného
fyzicka aktivita Zivota

termicky efekt cvident
potrav




PouZziva se u sportovcu

Energeticka
dostupnost

Koncept, ktery zohlednuje energii vydanou
béhem pohybové aktivity (tréninku)

Odkazuje na mnozstvi energie dostupné pro
fyziologické funkce (termoregulace, imunita,
rast), po odecteni naroku cviceni

EP—-EV
ED= =
FFm
* EP = energeticky prijem

* EVpa = energeticky vydej behem
pohybové aktivity

 FFM = beztukova hmota



Energeticka dostupnost

2 ol v der

>45 Narust hmotnosti, svalova hypertrofie,
predzasobeni sacharidy

~40-45 Udrzeni TH, svalové hmoty pri intenzivnim
tréninku, udrzeni a vzestup trénovanosti

30-40 Kontrolovany pokles hmotnosti, redukce tukovée
tkané

<30 V dlouhodobém horizontu — pokles vykonnosti,

zdravotni rizika



° /
E ne rgEt C ka * Mnozstvi energie, které je dostupné pro udrzeni
fyziologickych funkci organismu, po odecteni

d OSt U p N OSt energetickych narokd cviceni.

Daily Energy Balance Daily Energy Availability

Represents energy balance from a biological Represents the energy available to a biological
system while maintaining physiological function. system for maintaining physiological function.

Energy
ZERO e ] Daily 'A.«vallable'
(c;‘utf.ault frf.)mI Energy h(mpt;t to l
physiologica ‘ Intake physiologica
processes) processes)




* Dosazeni energetické bilance ,,0“ neznamena, ze bylo
dosazeno zdravé metabolické rovnovahy

* Metabolismus — dynamicky — energeticky vydej se
meni — adaptivni termogeneze, metabolicka

Kdyf adaptace (Ubytek TH na startu negativni bilance,
, ovsem dochazi k redukci energetického vydeje v ramci
rovnovaha (témér) vsech komponent)
nem’ V * Jedna se o pozustatek evoluce
rOVﬂOVéZE e V dusledku redukce RMR 0 ~10-20 % !

Redukce vydeje energie behem cviceni

Usporny rezim - telefon

Novy stav asociovan se sub-optimalni funkci
endokrinnich systému



Home > European Journal of Applied Physiology > Article

Low energy availability: history, definition , . L, , .
and evidence of its endocrine, metabolic and Kratkodoba nizka ED (3-5 dni) a vliv na fyz. funkce

physiological effects in prospective studies

in females and males

Invited Review | Openaccess | Published: 230ctober 2020 | 121,1-21(2021)

Download PDF & @ You have full access to this open access article

JoséL. Areta [, Harry L. Taylor & Karsten Koehler 24

LH Pulse freq: | @ -9
@ZSkAccesses DEB Citations @202 Altmetric 3519 Mentions  Explore all metrics > "'/ ? Z ; ’k ’ LH Pulse amp: TQ (1-4)
Anterior FSH: e t.90r 1@
T3; l Q (1-5,1011)* ¢ (10, 13)( Thyroid )) Pituitary Gland GH: TQ (2-3,5,12 @12

Vliv nizke ED
Nd IGF-1: lQn-a,s,s,u)’d.“z,r /
fVZiO|OgiCké p-HOB: 19 & < B'I\c/:;d
A Glucose: | 9 9,503
Syste my

Skeletal Protein Synthesis: | ¢ & g©
Muscle ~ Glycogen Content: | ¢ (151 or <> 17

Bone Formation: | ¢ 79, «<>5®
" Resorption: 1079, <> 0® & g®

e =
_——/

Insulin: |9 (-9, o 13 < Pancreas
Aﬁlszzze > Leptin l9(3'5'8'9' M), d‘(13); «— g o
E ——— Ovaries
2: €1-4, 4-0)F (Q) C
Testes

> Testosterone: <> or | (2) (13.19

1 TR

References: 1. Loucks & Heath (1994b); 2. Loucks, Verdun and Heath (1998); 3. Loucks & Thuma (2003); 4. Loucks & Verdun (1998); 5. Loucks (2006); 6. Areta et al
(2014); 7. Ihle & Loucks et al (2004); 8. Papageorgiou et al (2018); 9. Papageorgiou et al (2017); 10. Loucks & Heath (1994a); 11. Loucks & Callister (1993); 12. Murphy
& Koehler (2020); 13. Koehler et al (2016); 14. Hilton & Loucks (2000); 15. Kojima et al (2020); 16. Ishibashi et al (2020); 17. Aretaet al. (2020)




Jak vypocitat energeticky prijem/vyde;j?

- Vypocet bazalniho metabolismu
- Harris — Benedict — rozdilny vypocet pro muze a zeny
- Z=BMR =655 + (9,56 x hmotnost v kg) + (1,85 x ( q
vySka v cm) — (4,68 x vék v letech) kcal/den ‘ 4
- M =BMR =66,5 + (13,75 x hmotnost v kg) + i
(5 x vyska v cm) - (6,76 x vék v letech) kcal/den

- Cunningham
- BMR =500 + (22 * FFM)




Jak vypocitat energeticky prijem/vydej?

* Priklad vypoctu BMR
muz, 27 let, 180 cm, 80 kg, 15 % tuku

* Harris-Benedict ‘

* 66,5+ (13,75 x 80) + (5,0 x 180) - (6,76 x 27) = 1 870 kcal

* Cunningham
500 + (22 * FFM)
* Je potreba spocitat FFM = 80*0,85 = 68
* 500+ (22*68) = 1 996 kcal




Jak vypocitat energeticky prijem/vydej?

 Jak vypoditat celkovy denni vydej energie?
 BMR * PAL (physical activity level)
* PAL index — existuje mnoho PAL skal, které se mezi sebou lisi
* Napr:
 PAL 1,2 — sedavé zaméstnani bez pohybové aktivity

* PAL 1,375 — sedavé zameéstnani, pravidelna aktivita (pripadné bez aktivity, ale aktivni
zameéstnani — ucitel, zdravotnici)

* PAL 1,55 —sedava prace, ovsem vysoka mira pohybové aktivity
* PAL 1,725 — pohybova aktivita v ramci vétsSiny dni v tydnu, aktivni zaméstnani
e PAL 1,9 — tvrdy trénink + tézka prace v zameéstnani



Jak vypocitat energeticky prijem/vydej?

» Jak vypocitat celkovy denni vydej energie?
 BMR * PAL (physical activity level)
e 1996 * 1,55 (sedava prace + vysoka mira pohybové aktivity) = 3 093,8 kcal

» Snizeni hmotnosti < 3 093,8 kcal
« Udrzeni hmotnosti + 3 093,8 kcal
« Zvyseni hmotnosti > 3 093,8 kcal



Jak vypocitat energeticky prijem/vydej?

* Jak vypodcitat denni vydej energie?
* (BM x PAL) + Ev,,

* Tato rovnice |épe reflektuje denni vydej sportovce, pokud je pohybova aktivita v trvani okolo
hodiny/den

* Ev,, = vydej béhem pohybové aktivity — orientacné vypocitaji napf. chytré hodinky/naramky, lze
rovnéz dohledat na webu

* Ev,,lze vypocitat rovnez na zaklade tzv. MET > dohledatelné na webu,
e https://cdn-
links.lww.com/permalink/mss/a/mss 43 8 2011 06 13 ainsworth 202093 sdcl.pdf
* 1 MET =1 kcal/1 kg télesné hmotnosti/1 hodina > napf. cyklistika ~15km/hod = 5,8 MET
» 80kg jedinec, hodina jizdy na kole, rychlost 15 km/hod (5,8 MET)> 5,8 * 80 = 464 kcal



https://cdn-links.lww.com/permalink/mss/a/mss_43_8_2011_06_13_ainsworth_202093_sdc1.pdf

> Med Sci Sports Exerc. 2011 Aug;43(8):1575-81. doi: 10.1249/MSS.0b013e31821ece2.

2011 Compendium of Physical Activities: a second
update of codes and MET values

Barbara E Ainsworth 1, William L Haskell, Stephen D Herrmann, Nathanael Meckes, David R Bassett Jr,
Catrine Tudor-Locke, Jennifer L Greer, Jesse Vezina, Melicia C Whitt-Glover, Arthur S Leon

e |\ { (1| ations 4 expand
PMID: 21681120 DOI: 10.1249/MSS.0b013e31821ece12

2011 Compendium of Physical Activities “ltalicized codes and METs are estimated values
CODE METS MAJOR HEADING SPECIFIC ACTIVITIES
01003 14.0 bicycling bicycling, mountain, uphill, vigorous
01004 16.0 bicycling bicycling, mountain, competitive, racing
01008 8.5 bicycling bicycling, BMX
01009 8.5 bicycling bicycling, mountain, general
01010 4.0 bicycling bicycling, <10 mph, leisure, to work or for pleasure (Taylor Code 115)
01011 6.8 bicycling bicycling, toffrom work, self selected pace
01013 5.8 bicycling bicycling, on dirt or farm road, moderate pace
01015 7.5 bicycling bicycling, general
01018 3.5 bicycling bicycling, leisure, 5.5 mph
01019 5.8 bicycling bicycling, leisure, 9.4 mph
01020 6.8 bicycling bicycling, 10-11.9 mph, leisure, slow, light effort
01030 8.0 bicycling bicycling, 12-13.9 mph, leisure, moderate effort
01040 10.0 bicycling bicycling, 14-15.9 mph, racing or leisure, fast, vigorous effort
01050 12.0 bicycling bicycling, 16-19 mph, racing/not drafting or > 19 mph drafting, very fast, racing general
01060 15.8 bicycling bicycling, = 20 mph, racing, not drafting
01065 85 bicycling bicycling, 12 mph, seated, hands on brake hoods or bar drops, 80 rpm
01066 9.0 bicycling bicycling, 12 mph, standing, hands on brake hoods, 60 rpm

01070 50 bicycling unicycling



CODE
05057
05060
05065
05070
05080
05082
05090
05092
05095
05100
05110
05120
05121
05125
05130
05131
05132
05140
05146
05147
05148
05149
05150
05160
05165
05170
05171
05175
05180
05181

R —

METS MAJOR HEADING SPECIFIC ACTIVITIES

3.0 home activities

23 home activities

2.3 home activities

1.8 home activities ironing

13 home activities

28 home activities sewing with a machine

20 home activities

4.0 home activities

2.3 home activities

33 home activities making bed, changing linens

50 home activities

58 home activities

5.0 home activities moving, lifting light loads

48 home activities organizing room

35 home activities

20 home activities

6.5 home activities

4.0 home activities

3.5 home activities

3.0 home activities

25 home activities watering plants

25 home activities building a fire inside

9.0 home activities

20 home activities

35 home activities

22 home activities

28 home activities

35 home activities

58 home activities

3.0 home activities

cooking Indian bread on an outside stove
food shopping with or without a grocery cart, standing or walking
non-food shopping, with or without a cart, standing or walking

knitting, sewing, light effort, wrapping presents, sitting

> Med Sci Sports Exerc. 2011 Aug;43(8):1575-81. doi: 10.1249/MSS.0b013e31821ece12.

2011 Compendium of Physical Activities: a second
update of codes and MET values

Barbara E Ainsworth T, William L Haskell, Stephen D Herrmann, Nathanael Meckes, David R Bassett Jr,
Catrine Tudor-Locke, Jennifer L Greer, Jesse Vezina, Melicia C Whitt-Glover, Arthur S Leon

Affiliations 4+ expand
PMID: 21681120 DOI: 10.1249/MSS.0b013e31821ecel2

laundry, fold or hang clothes, put clothes in washer or dryer, packing suitcase, washing clothes by hand, implied standing, light effort

laundry, hanging wash, washing clothes by hand, moderate effort

laundry, putting away clothes, gathering clothes to pack, putting away laundry, implied walking

maple syruping/sugar bushing (including carrying buckets, carrying wood)

moving furniture, household items, carrying boxes

scrubbing floors, on hands and knees, scrubbing bathroom, bathtub, moderate effort
scrubbing floors, on hands and knees, scrubbing bathroom, bathtub, light effort
scrubbing floors, on hands and knees, scrubbing bathroom, bathtub, vigorous effort

sweeping garage, sidewalk or outside of house

standing, packing/unpacking boxes, occasional lifting of lightweight household items, loading or unloading items in car, moderate effort

implied walking, putting away household items, moderate effort

mioving household items upstairs, carrying boxes or furniture
standing, light effort tasks (pump gas, change light bulb, etc.)

walking, moderate effort tasks, non-cleaning (readying to leave, shutflock doors, close windows, etc.)

sitting, playing with child({ren), light effort, only active periods
standing, playing with child{ren) light effort, only active periods

walking/running, playing with child{ren), moderate effort, only active periods
walking/running, playing with child{ren), vigorous effort, only active periods

walking and carrying small child, child weighing 15 Ibs or more



Jak vypocitat energeticky prijem/vydej?

1 MET =1 kcal/1 kg télesné hmotnosti/1 hodina > napf. cyklistika ~15km/hod = 5,8 MET
80kg jedinec, hodina jizdy na kole, rychlost 15 km/hod (5,8 MET)> 5,8 * 80 = 464 kcal
BM =1 996 kcal

(BM x PAL) + Ev,,
(1996 x 1,2) + 464 = 2 859

e Snizeni hmotnosti < 2 859 kcal
e Udrzeni hmotnosti £ 2 859 kcal
e ZvysSeni hmotnosti > 2 859 kcal



Jak vypocitat energeticky prijem/vyde;

* [((BM x PAL)/24) X (t4e,, — tpa)] + EVpa

 zohlednuje zvlast bazalni metabolismus, bézné denni aktivity pouze v ¢ase mimo
pohybovou aktivitu. Energeticky vydej béhem pohybové aktivity je dopocitavan
zvlast, tak abychom nepoditali s bazdlnim metabolismem dvakrat.

* Vhodné pro sportovce (PA >90 min/den)
Cunningham (BMR)

e 500 + (22 * FFM)

* [((1996x 1,2)/24) x (24-3) + 3x464 = 3 487,7 kcal
e PAL1,2

muz, 27 let, 180 cm, 80 kg, 15 % tuku, BM =1 996 kcal, PAL
1,2

3 hodiny trénink na kole 15km/hod = 5,8 MET

464 kcal/hod



Conclusion

The findings of this study indicate that the smartwatches of AW, GF and HW may generally have
moderate validity in EE estimates for outdoor walking and running. Small sample size with large
variables even had sufficient power still a limit factor to generalize the results for different
populations. Consumers should also be cautious when using the tested smart-watches for

ORIGINAL RESEARCH article

Front. Physiol., 26 September 2022
Sec. Exercise Physiology
Volume 13 - 2022 | https://doi.org/10.3389/fphys.2022.995575

Validity of three smartwatches in estimating energy
expenditure during outdoor walking and running

Shenglong Le*23# Xiugiang Wang** Tao Zhang? Si Man Leit® Sulin Cheng*34# Wu Yao®**

Moritz Schumann’™"

prediction of their energy expenditure.

Conclusions: MB and AW appear most accurate for EE estimation. However, smartwatch manufacturers may consider
concentrating most on improving EE estimate accuracy during MPA.

Conclusions

HR from wearable devices differed at different exercise intensities; EE estimates from wearable devices
were inaccurate. Wearable devices are not medical devices, and users should be cautious when using
these devices for monitoring physiological responses to exercise.

Conclusions:

The Apple Watch Series 4 provides the highest validity (ie, smallest error rates) when measuring HR
while sitting or performing light-to-vigorous physical activity, followed by the Polar Vantage V,
Garmin Fenix 5, and Fitbit Versa, in that order. The Apple Watch Series 4 and Polar Vantage V are
suitable for valid HR measurements at the intensities tested, but HR data provided by the Garmin
Fenix 5 and Fitbit Versa should be interpreted with caution due to higher error rates at certain
intensities. None of the 4 wrist-worn wearables should be employed to monitor EE at the intensities
and durations tested.

Journal for the Measurement of Physical Behaviour, (Ahead of Print) —_—
hitps:/idol.orgi0.1123/jmpb_2018-0037 Human Kinetics -@m
© 2019 Human Kinetics, Inc. ORIGINAL RESEARCH

Accuracy of Commercially Available Smartwatches in Assessing
Energy Expenditure During Rest and Exercise

Zachary C. Pope Nan Zeng
University of Minnesota Colorado State University
Xianxiong Li and Wenfeng Liu Zan Gao
Hunan Normal University University of Minnesota

APPLIED SCIENCES

Validity of Wearable Activity Monitors during Cycling and Resistance

Exercise

BOUDREAUX, BENJAMIN D.; HEBERT, EDWARD P.; HOLLANDER, DANIEL B.; WILLIAMS, BRIAN M.; CORMIER, CORINNE L.; NAQUIN, MILDRED R,;
GILLAN, WYNN W.; GUSEW, EMILY E.; KRAEMER, ROBERT R.

Author Information®

Medicine & Science in Sports & Exercise 50(3):p 624-633, March 2018. | DOI: 10,1249/ M55.0000000000001471

Wrist-Worn Wearables for Monitoring Heart Rate and
Energy Expenditure While Sitting or Performing
Light-to-Vigorous Physical Activity: Validation Study

Peter Diiking 1®; Laura Giessing 2®; Marie ottilie Frenkel 2 @; Karsten Koehler 3 @;
Hans-Christer Holmberg 45@,; Billy Sperlich e



JMIR Mhealth Uhealth. 2020 Sep; 8(9): e18694. PMCID: PMC7509623
Published online 2020 Sep 8. doi: 10.2196/18694 PMID: 32897239

Reliability and Validity of Commercially Available Wearable Devices for Measuring

] Steps, Energy Expenditure, and Heart Rate: Systematic Review
Conclusion

This systematic review of 158 publications included assessments of consumer wearable devices
from nine brands (Apple Inc, Fitbit, Garmin, Mio, Misfit, Polar, Samsung, Withings, and Xiaomi), with
a focus on the reliability and validity of the devices in measuring heart rate, energy expenditure, and
step count. This review examined the validity of consumer wearable devices in free-living and
laboratory settings and further highlighted results of the inter- and intradevice reliability of the nine
consumer wearable brands. Among the studies included, Fitbit was studied the most and Xiaomi
and Mio were studied the least. Apple and Samsung had the highest Vahdlty for step count, and
Apple, Fitbit, and Garmin were accurate nearly 50% of the time. Mo ! the acceptable
at y limits for cnelgy expenaiture. Interdevice reliabilities for steps, heart rate, and calories
were all very strong. Sufficient data for intradevice reliability were only available for step count, and
the results showed considerable variability. There was no specific device or brand that involved a
complete assessment across all measures, and no specific brand stood out as the “gold standard” in
fitness wearables. This review highlights the validity and reliability of readily available wearable
devices from brands and serves to guide researchers in making decisions about including them in
their research. As new devices and models enter the market, up-to-date documentation can help
direct their use in the research setting.



Sacharidy

Nejpohotovéjsi zdroj energie (zasobni forma = glykogen)
Potraviny obsahujici sacharidy ¢asto obsahuji rovnéz vitaminy/mineraly
Vlaknina (nestravitelny sacharid) plisobi priznivé na zazivaci trakt

Monosacharidy
e Glukoza, fruktdza, galaktoza

Oligosacharidy
* Disacharidy — sacharoza, lakt6za, maltoza

Ponsvacharidy
» Skrob, glykogen
~55 % z energetického prijmu



Lipidy (tuky)

* Nejbohatsi zdroj energie v organismu (zasobni forma — tukova tkan)
* Nezbytna slozka bunécnych membran

* Vychozi latka pro syntézu hormont

* Nasycené

* Nenasycené
* Mononenasycené, polynenasycené — EPA, DHA

* Rostlinné a zivocCisné
* ~30 % z energetického prijmu



Bilkoviny

Material pro vystavbu tkani
* Enzymy, krevni elementy, imunitni latky
» Svalova tkan (pricné pruhovana, srdecni, hladka)
* Pojivova tkan (kosti, vazy)

Zakladni stavebni jednotka — aminokyselina

Zivocisné, rostlinné

~15 % z energetického prijmu



Vytrvalostni vs. silovi sportovci

off
Specifika vyzivy ruznych Zdravi, adaptace, regenerace
typu sportovcu Sacharidy

Bilkoviny

Zdroj obrazk(: google.com
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Uloha
sacharidu ve
sportovni
VYZive

Pohotovy zdroj energie pro anaerobni
metabolismus (i aerobni)

Energie pro silove i vytrvalostni sportovce
(glykogen)

Kriticka role u vytrvalostniho vykonu

e Klicovy zdroj energie pro mozek, CNS

e Deplece S zasob behem vykonu — unava, pokles hladiny
glykémie, snizeni vykonu, zvyseni vnimani namahy

Doporuceni prijmu u sportovct 3 —10 (12)
g/kg/den




* Doporuceni prijmu sacharidu
 Rozmezi 3 -10 (12) g/kg

* Individualni naroky (typ, intenzita a délka

U ‘Oha tréninku)
. 10 * Se zvysujici se délkou a intenzitou tréninku

SaChaHdU Ve prijmu sacharidd

> F?vo_rtf)vn | * Silové sporty, technické discipliny - 3-5 g/kg

VAYVANYS  Denni vytrvalostni trénink — napf. kolektivni
sporty — turnaj — 7-10 g/kg '

* Intenzivni trénink 4 — 6 h/den — vrcholovi

sportovci (vytrvalostni) — 10-12 g/kg /

o




Akutni
prijem
sacharidu v

obdobi okolo
vykonu

* Cile
* Maximalizace zasob glykogenu
e Podpora a udrzeni vykonu béhem zatizeni

* Regenerace po vykonu a priprava na nasledujici
vykon



120g carbohydrate per hour during mountain @@ @
marathon running: is it possible?

Randomly

Carbohydrate intake (glucose:fructose 2:1)

m
alocated into 3 ( ‘

Nutritional
training of

about 3
weeks

groups 4 .
|
g —— N\ 7
Internal load CK
4,000 * 1,000 Lower markers
of muscle
3,000 Lower 500 damage after
reported RPE * the race (CK,

2,000 with 120 g/h o LDH and GOT)

€ 60g/h 90g/h 120g/h IR 60g/h 90g/h 120g/h )

mysportscience
the Power of Scienos 1o Optimzse Porfoemancs

Uniock ¢ Porfoemancs

B @jeukendrup

www.mysportscience.com

Most important
findings:

It IS possible to ingest
120g/h, even in runners

bou
(Nutritional training is

There appear to be
advantages of 120 g/h
in terms of muscle
‘damage and internal
load

Viribay et al Nutrients 2020

needed) &



Glykemicky index

Rychlost narlstu plazmatické glukdzy
Koncentrovanéjsi zdroj jednoduchych sacharidd > vyssi Gl
Klesd s podilem komplexnich sacharid( a pri kombinaci s jinymi makronutrienty
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Jaké zdroje sacharidu
zaradit?

[PFed vykonem

e S dostatecnym odstupem ( > 60 min pred)

e Obiloviny, ovoce, jogurt, dZus, rizné druhy
kasi...

[Béhem vykonu

e Dle typu aktivity

e TyCinky, gely, sportovni napoje, ovoce, susené
ovoce

[Po vykonu

e Obiloviny, pseudoobiloviny (amaranth,
pohanka), rlzné typy kasi, ovoce

e Sportovni napoje (sacharidy + bilkoviny)




Uloha bilkovin ve sportovni vyZivé

* Primarné neslouzi jako energeticky substrat, ale béhem velmi dlouhych vykonu
jiz mohou kryt ¢ast (™~ 15 %) energetické potreby

Oprava svalové tkané, zmirnéni svalového poskozeni

Novotvorba svalové tkané

Strukturni zmeény v kostech, pojivové tkani

Zakladni principy prijmu B shodné napric sporty
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Doporuceni pro prijem \5%@009%
bilkovin &

AL

Celkovy prijem v ramci dne

Mnozstvi bilkovin v davce

Distribuce jednotlivych davek v
ramci dne

Zdroje bilkovin




Celkovy prijem bilkovin

BéZna populace 0,8 g/kg Sportovci 1,2 -1,6 (2,0) g/kg

Vytrvalostni vs. Silové/rychlostni
Cil jedince
Kaloricka restrikce

Maximalizace svalové proteosyntézy



Mnozstvi bilkovin v
davce

20-40¢g
0,25-0,40 g/kg
80 kg jedinec = 0,25/0,40%*80=20-32¢
typ tréninku
vek - anabolicka rezistence



Rozlozeni prijmu (ditribuce)
bi

Curr Opin Clin Nutr Metab Care. 2009 Jan;12(1):86-90. doi: 10.1097/MCO.0b013e32831cef8b.

. / .
kOVl n V ra m C I d n e Dietary protein recommendations and the prevention of sarcopenia.

Paddon-Jones D1I Rasmussen BB.

A. Adequate Protein Distribution B. Inadequate Protein Distribution

Maximal
Protein
Synthesis

* Rovnomérny vs. nerovhnomerny prijem

Breakfast Lunch Dinner Breakfast Lunch Dinner e Kazdé 3 -4 (5 ) hodi ny
~30g ~30g ~30g ~10g ~20¢g ~60 g
protein protein protein protein protein protein



Zdroje bilkovin

Rostlinné

- obecné nizsi vstrebatelnost (~50-80 %)
e Struktura B, vlaknina, antinutricni faktory,
inhibitory enzymu
« meéneé vhodné spektrum aminokyselin
« menSi mnozstvi esencialnich
aminokyselin
« Mensi mnozstvi bilkovin v davce/porci

- SQja
- Lusténiny
- Orechy

Vew y 4

Zivocién

vyssi vstrebatelnost (~85-95 %)
vhodnéjsi spektrum aminokyselin
vysSi mnozstvi esencialnich
aminokyselin

Vys$si mnozstvi bilkovin v davce/porci

Maso
MIlécné vyrobky
Vejce
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Original Research Article | Published: 18 February 2021

High-Protein Plant-Based Diet Versus a Protein-
Matched Omnivorous Diet to Support Resistance
Training Adaptations: A Comparison Between Habitual
Vegans and Omnivores

]
Victoria Hevia-Larrain, Bruno Gualano, Igor Longobardi, Saulo Gil, Alan L. Fernandes, Luiz A. R. Costa, Rosa
M. R. Pereira, Guilherme G. Artioli, Stuart M. Phillips & Hamilton Roschel

Sports Medicine 51, 1317-1330 (2021) | Cite this article
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- Moznosti jak vyresit limitace rostlinnych zdroju bilkovin

« Kombinace vice rostlinnych zdrojd, tim lze dosahnout priznivéjsiho poméru
esencialnich aminokyselin

« Tepelnd Uprava, namaceni, pouziti probiotik a travicich enzym

« ZvySeni mnozstvi/velikosti porce

- Pokud je prijem bilkovin dostatecny (1,6 g/kg), vypada to, Ze neni rozdil v
narastu svalové hmoty/sily mezi skupinami “omnivores” a “vegans”



