Korean Society for Health Promotion and Disease Prevention

Dietary Advice for Athletes Factors affecting Performance

Nutrition on Athletic Performance

DIET
CHO
Protein

aelx ol

Nutrition on Muscle Strength

Nutrition on Muscle Development

Diet (Nutrition) Enhance & Maximize Potential

Effect of Resistance Exercise on

Nutrition on Muscle Strength : :
g Muscle Protein Synthesis
Muscle Strength Table 1. Measured and proposed changes of mixed-muscle,
myofibrillar and mitochondrial protein synthesis in response to
Resistance Training different types of exercise
%EBI 2. 3= Endurance Resistance
s=e Muscle Size Neural Recruitment exercise exercise
=2
Mixed-muscle protein 1 Torft
synthesis
3= BEES AN AHME HES ADIO HBS S BJ0| Ba Myofibrillar protein cror)? Tortt
synthesis
Mitochondrial protein 1 «rort?
synthesis
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Energy Sources by Working Muscle Cells
Source When in Use Exam of an Exercise
ATP At all times All types
Pcr All exercise initially, Shotput, high jump
Extreme exercise thereafter
CHO High-intensity Ex 200m sprint
(anaerobic) | (30sec—2min)
CHO Ex 2min-3hrs, Basketball, Swimming, Jogging
(aerobic) Higher intensity-Greater use
Fat Ex more than a few min. Long distance running, cycling;
(aerobic) Greater use at lower Ex intensity 30min brisk walk
Protein Low during all Ex; Long-distance running
(aerobic) Slightly more in endurance Ex
(Esp.when CHO is lacking)

Nutritional Impact on the Acute Response
to Resistance Exercise

Effects of Protein, CHO on Protein Metabolism

@ CHO (1g glucose/kg BW) — 1 Protein balance (| S Z &3l ) < INSULIN level

@ CHO + PROTEIN — 11 Protein balance 1~3 hr AFTER resistance Ex (insulin)

@ Protein (6g EAA)-CHO drink BEFORE Ex — 11 Muscle Protein Synthesis (AA availability)

= Ex ¥ 2| ¢t A PBE2 1 Protein balance /day

Effects of CHO on Glycogen Metabolism

@ Resistance £& £0il 22|22 30-40% 24

@ Ex 20/ CHOOl 22X 228 222 A2 B4L slow

@ Ex = CHI (waterCHHI) 2212219 &40| 2H St

@ CHOSt B Cra® Y8 YGRS %S

s 3252

Tgs 330z 222

ﬂﬂh

= Resistance Ex &0l CHO M3
1 Weight lifting performance

St Ex Setel

@ Anabolic Hormone

Nutritional Impact on the Acute Response

to Resistance Exercise

@ Muscle size, strength, power & £l i 3ol
@ Protein-CHO Suppl/Res Ex & &

— 1 Insulin, GH, GLU, IgF-1 (nonCaloric placebo), But | testosterone
SOtotL Testosterone 24 (0132

Effect of Dietary Supplement
@ 3SR (12001U/d Vit
(muscle soreness 2 2t3il)

Effects of HORMONE on Muscle Tissue Adaptation
@ Anabolic process
=l 22

B

BE 3 F) > | XL A2t HIEZS damage

@ Carnitine Suppl (2g/d, 33) —| Muscle damage — Recovery &&
@ Creatine Suppl (5~7d) — 1 Muscle Creatine, LBM, Weight lifting 5

Nutritional Impact on the Chronic
Adaptation to Resistance Exercise

Effects of Protein and CHO

@ LBM SDI8 28t J|2 2A: HES oiUX 323
@ Whey protein (1.2g/kg) 25 (+ LA4l)
@ Protein + CHO or CHO (Oll4XIJt Z&) — 1 LBM (8 wks resistance training %)

> T LBM (6 wks resistance training &)

= HEE 04 X2 S A 2 Resistance training 712t S92 anabolism 0l 22
(CHO or &4 & DI} 01218t SHE JHE)

@ OIUXIOHClA =5 = A 1 ARJE LBMSt strengthOl J104
— AA Suppl (BCAA 0.4g/kg, 4weeks Res training): AA Jt 2t& =2 Resistance training &1t

et 4

@ Timing of PROTEIN?

- Protein-CHO suppl & (10g protein, 7g CHO, 12 weeks):

B HIZ T Y 2AI2 B0l §FE A IR > 28 AR HIZ 4FHS FR 1BM St RN
OR AS FHTEL EF e A2t ! for Chronic Adaptations to Training

@ JIEF Al0]

Effects of Dietary Supplements

@ Creatine Suppl: T LBM & muscle strength
- Mechanism?: 1 LBM, protein metabolism, myosin heavy chain mRNA &

protein expression, myogenic transcription factors, satellite cell mitotic activity,
protein synthesis, cellular swelling etc.

g 8 not clear :
not significant

Nutritional Impact on the Chronic
Adaptation to Resistance Exercise

25 (CLA, b—hydroxy b—methylbutyrate, glutamine, chromium,
vanadyl sulfate, pyruvate etc) ?

— muscle size®t strength 0l 0IXl= &
resistance training0fl k& human study Z 1

OI2H 2= YN

Exercise and Functional Foods

Table I: Exercise and functional foods.

Physiological functions A B C
Replenishment of water Isotonic drinks Hypotonic drinks
Glycerol
Improvement of endurance High-carbohydrate Arginine Capsaicina
Citric acid Caffeine
Carnitine
Enhancement of muscle strength | Protein Glutamine Arginine
BCAA
Creatine
B-HMB
Prevention of musclefjoint injuries | High-carbohydrate Vitamins C and E Glucosamine
or fatigue Citric acid Carotenoids, Flavonoids Chondroitin
Carnosine, Anserine
Pravention of a decrease in Carbohydrate Vitamins C and E
] Glutamine

A: The factors in this group has been shown adequate scientific evidence.
B: The factors in this group has been shown suggestive evidence.
C: The factors in this group has been shown no evidence while possible to effactive.
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Nutritional Impact on the Chronic
Adaptation to Resistance Exercise

Nutrition Role on Acute or Chronic Adaptation to Resistance Training
= STILL MANY QUESTIONS

@ OPTIMAL QUANTITY? QUALITY? TIMING?

With Resistance Ex
@ ACUTE RESPONSE: AA + INSULIN — ADDITIVE,
SEX®E 2

2= =

28 A d ANABOLIC RESPONSE =
(EX Ht2 HE D = =)0l PROTEIN + CHO — HORMONE — T RECOVERY

@ CHRONIC ADAPTATION: LESS CLEAR

= PROTEIN-CHO — 1 LBM

> CREATINE — 1 MUSCLE SIZE & STRENGTH
oz =R

Bt 201 TIMING

3t

Timing of Amino Acid/Protein Intake following
Resistance Exercise

@ Positive Protein balance = Anabolic state (Protein 84 > 23f)
@ Resistance Ex 18] = AA infusion

— positive protein balance than AA infusion alone

@ How much AA?: 6g EAA, + 35g sucrose (added benefit 2t&)

@ Resistance Ex 1 or 3hr £2| AA infusion &1t HI==

@ Resistance Ex & 2| AA infusion — Protein balance0il th8 &1 S (Resistance Ex =

% 238 A OiHI1): Muscle Blood Flow?t AA £ Z0t

=> 1321 S8 AA Protein 814 S0t - FIIH2Z 28 & S017?7

= Resistance Ex St= 22 &8 ZHOILL 20l AA/Proteing &5t ZI|H2ZMuscle
HypertrophyE RE& 4= IS 2022 2¢

@ AA or CHO, or both & Reswstance Ex HE MBS W L& F 200l anabolism St AL

AA& CHOE additive effect = J+a

= Resistance Ex A& E= &0 AA+ CHOE &5
> POSIIIVEfrOleIr‘I balance & muscle anabolism BUT, Long term Muscle Hypertrophyil 7101
gA=NE E 28

Macronutrient for Sport of Bodybuilding
Bodybuilding: APPEARANCE rather than PERFORMANCE
@ INCREASED MUSCLE SIZE & DEFINITION
@ For off season, 1 muscle mass
- positive energy balance

- extra energy for muscle anabolism
- adequate protein (amino acids for protein synthesis)

@ A & 6-12 weeks, 2] 2 R & Ml XY 24 2
oy :\g [el3 OX‘
- negative energy balanceZ body fat &3 Z @
- MBS HUE YFZ muscle mass R 24

-~ Ol restriction Al7I
SORTY EXe 2a
EEEREEERY

SOt MTHHOZ DEH (~30%0f E)AIAI} X E1 (~15% of E) AlAb
B 22N
-2

2 Thermic effect ot M & X 24
2 (~55-60%0f E)2 232 2T
—20%of E): MXILA0|= testosteroneS X5t

PN

-

@
m

Efficacy of Positive Energy Balance on Resistance
Exercise—Induced Gains in Muscle Mass

@ 1 Energy Intake E A S | 2] SO0l 22

> Resistance

Ol (61-72yr) Resistance &8
LUHALALD

S0t 560kcal, 249 protein 2
o 3t AF S0l Hio 2] & Xdl Sot

Fz

0H

=
=

Macronutrient Composition for Optimal
Muscle Mass Accretion

Protein

@ 2=: PROTEIN + 2

@35 s 520 AL B CuE 83 B

@ 1 Resistance Ex 2& — 1 PROTEIN &4 & 2= < (1 turnover)

25 cuz gy

~ 12 biceps resistance Ex set — 50% It (4hr), 109% (24hr)
@ Strength training — Improve Nitrogen balance (SHHE &9 R24) — A

- 12F S0t2| Resistance £21(0.8g protein/kg/d CHHI) 1.6g/kg/d2!

meer 2A

CHH A O] positive nitrogen

balance 0ff 1 Ol&9 H&2 FX= &

= Resistance £& — 1 amino acid 0/& &8 ZJt = anabolism € ?/8 tte{Zo| e A
grolmt iz

@ Testosterone or other anabolic steroids | nitrogen balance(i 228t Ct{& 278

(Tamino acids I 0IE8&)

= but, 4 & 2| thermic effectS Nei& i 25-30% A& (>0.8 g protein/kg/d)

Macronutrient Composition for Optimal
Muscle Mass Accretion

CHO

for Body Builder,
= zFo 2e|2A +

5131




Macronutrient Composition for Optimal
Muscle Mass Accretion

Fat

@ High Fat Jt high CHOOll Hich 2E0t =2 28 sl ZdisS F= 222 20
XIXIgk,
= 25 20l 0IX= N SH0l tHohME Ledd Hot 22 8ls

@ Cf MXBAAN F= ZXBMS SESFNSMO2 HAIGHH
- ¥ HAEAHE 22

(20% fat vs 40% fat, T P/S — | 15% total testosterone)

@ HAEAEHES 25 S0l et S0l =
e (E= SAFA) D A= &
> HFYYO XY +F22 15-20% Xt

Optimal Macronutrient Composition for Fat Loss
and Muscle Mass maintenance
@ 6-12 weeks & £2| Pre—contestd|2t:
- H LS s 2LAAMIBN 2K £A2 245
- Negative energy balanceS <8t 0lL4 Xl XSt (hypoenergentic diet)

- RAA 2SO MUK A2 SOAZ B 28T 248 IHsH0l UAS

AlOl= S B AL 22 %= OlLI Xl St- Resting EEJF S A O] & H

@ 0iei A70A high protein (35-30%)01 245
fat-free mass loss 2Lt fat loss@l HIJt 8 (ZLE S 20S LX= OtY)

@ 220l 20t composition 0 ZetXIS MUK A20| ZetE = US

- SHES 150N 30% 2 SOt XIS 4001 M 25% & ot8 Q2 A2& &= ol

Xl 81kacl/d (29565kcal/yr 3500kcal Jt 0.455kg fat & [ 10l 3.8kg 24 Its)

Optimal Macronutrient Composition for Fat Loss
and Muscle Mass maintenance

@ Moderate protein (0.8g/kg/d) + 70% CHO + 13% fat vs

High protein (1.6g/kg/d) + 50% CHO (15% fat) in hypoenergetic diet Hl 12

= High Pro/ModerateCHO & positive nitrogen balance

et muscle endurances 24

(high protein diet Jt nitrogen retentiontllis £ &S FLI el 2 M0 H&7)
Ol X XS0l 3 ME2AT &M LIEH

@ OIUX 50 HOX S BHHE SR LRSS St (AA &EHZ 215)
= [MetAl more moderate energy restriction 0l Z2Q:

> 50% CHO, 30% Protein = Adequate CHO Ml & to maintain muscular
endurance & adequate protein to maintain nitrogen balance

Optimal Post—Exercise Nutrition to Maximize the
Rate of Muscle Glycogen Repletion

@ Ex A= CHO ME — 2AI2t =0l Hidh 2|2 222 2A° HEH 76% St
@ = OE HAMAE CHO S50l AN A= 2412 0l ROt SUAS

@ %29 70l 2A5He 0§ 302 2222 CHO (1.2g CHO/kg/hr) & F 6t
0.8g/kg/hr 2Ct Sel2 A2 &4 £t RAXHCZ St

@ Type of CHO?

High glycemic—index vs Low glycemic—index CHO £C} 22|29 &4 E0|
18%ES

@ CHO with/without Protein? : Xt0IJt €2 &

= Ex ¥ 4A12F S0 30& 2Z2=2 1.2g CHO/kg/hr (with High Gl food)
To maximize the rate of glycogen re-synthesis after Ex

Recommendation for Pre—and Post-Training
Session Nutrition

@ Pre-Ex CHO — 1 Performance during Resistance Ex,
1 Protein &4, (Protein 20l 24)
= 1g/kg high glycemic index CHO Resistance Ex & 15min
+ Resistance Ex & 6g AA/protein &% for muscle protein synthesis

@ Post-Ex CHO = post Ex & &2l 6g AA/protein + 1.2g high glycemic index
CHO for 4hr to stimulate protein synthesis, reduce proteolysis, maxi stimulate
muscle glycogen re-synthesis

= To add Muscle Mass, require Positive Energy Balance, Moderate - to High CHO
intake to fuel Resistance Ex sessions, Protein 25-30% of E, Fat 15-20%

Macronutrient for Sport of Bodybuilding

@ =@ MY XS
Protein/aminp acids + CHO & ¥
= PROTEIN &4t 212 22|2A12 MHerd 2 PROTEIN o =aff X otoll 2104

@ 28 XS0 2F5H= CHO: 1.2g/kg/hr, 30min interval for 4hrs with high glycemic effect

In summary:
MUSCLE INCREASE:
55-60% CHO. 25-30% PROTEIN, 15-20% FAT (off season and pre-contest)

Off- season, Slightly HYPERENERGETIC (~15% INCREASE ENERGY INTAKE) +
HIGH INTENSITY RESISTANCE TRAINING
pre—contest, HYPOENERGETIC (~15% DECREASE ENERGY INTAKE)

FATE 24 AI210] 215 M= Aerobic Ex & Energy Restriction
(NOT HIGH-REPETITION, HIGH SET, BRIEF REST-PERIOD RESISTANCE
TRAINING)
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Pre— and Post Ex Macronutrient Intake for
Optimal Protein Synthesis, Muscle Glycogen
Synthesis, and Inhibition of Muscle Proteolysis

Pre—Ex (15 min before) | Immediately post-Ex | 2 hr Post-Ex

AA/Protein > 69 of EAA > 6g of EAA Unknowm

1.2 g/kg 1.2 g/kg

@0 1a/ke High glycemic—index | High glycemic-index

Table 2
Example of protein intake necessary o increase muscle protein by 5 kg over 1 year in an

80+g male athlete

All caleulations assume
Muscle content = 75% water and 25% protein
Only 1.25 kg of 5 kg increase in LBM is cerived from protein
Calaulation 1—Required protein intake (assuming all ingested protein enters
the muscle)
1.25 kg protein = 1250 g
1250 g/80kg/365 ¢ = 0.04 g/kg/BM/d
0.04 g/kg/d x 80 kg = 3.2 g protein/d
3.5 g protein = ~10C mL skim milk
Caloulation 2—Required profein intake (assuming 25% of ingested protein
enters the muscle)
0.04 g/kg/d x 4 = 0.16 g/kg/d
0.16 g/kg/d x 80 kg = 12.8 g protein/d
14.4 g protein = ~4C0 mL skim milk

Abbrzviations: BM; body mass; LBM; lean body mass.

¢}
e

Dietary Advice for Athletes — 0llLH Xl F

Energy

@ XA, X 74, SN 252 R0 et 28
— 1700kcal-4000kcal; 6 meals/day

@ AZ HFY TAL M XY S, MS9 et

0

CHO

® 50/kg XM=
- 6-10g/kg (R&ka &
- &3 &J|Lt 0tetE: 500-600g
- OtR0l 0] B2 2 =]

s
©
0N~
e
n 0x
o =
M hy
N 2
oz
-
z
&
I
Ho
o
1]
L
[
=
Hu
0o

H

lo

I p
o
]

@ UBHXOI X
600g CHO 0l

E Ol & (SHR0ll 4-5000 kcal £ & #3HH L 500~
'S HF6l= 32U 50% T OK)

FAT

Dietary Advice for Athletes — CHEH&!

Protein

@ 1.2-1.4 g protein/kg BW (2821 0.8 g protein/kg BW)

@ Endurance sports: &HXOZ ChA &2 20| A (1.4g/kg) 7
°

— AAZ Z20| 8 Jtsst &

@ Strength—-training: 1.7-2 g protein/kg A &6t= AR E AUAXICH
— Dol B A0l 30| Elis S8 A7 20 U8

- o ceE I3 2 MUXZ AL Jtsst

40l 0 014 B Y= AE ot

- Strength 281 Al AHB&l= UK S X2t

@ M ZE BE2 Strength—trainingil 2/t M2

—> J|0ist 2o 2SIt 01RHE & chey Z

@ OIL X 5Ot N5l RESAHU HAFAX F0= B H0 e
= CHHA G H 0| ChS 2 (high protein products)Jt 2 Q8

® B0 cume

— 1 Urinary Ca, &%, (dehydration JHs4 Z01), 24 M4 Jts4

Dietary Advice for Athletes — HIEF2I 0} 2| &

Vitamin & Mineral

@ LB A0 HISEIHUL CHA =0 &3
-HREY AR 2SS+ AHNUNY W 5 el
@ MHZE KNS 2ASt NI AlA (1200kcal 0I5HZ GHe 2R =BHHIEIS!, 20
2N 25 2R

@ S8 20| SHAtSHHIENRI 2 F ( Vit C, Vit E 200mg/d)

- Ex performance 2Ct Ex 0ff 28t muscle damage 0l CHSt 25 S&
-B= 252, HRPE22 ESMEs 48X RN 2F (B2 M)

Fe

@ 25 (E2)22 RBCIH I & &S SIIZ RBCO| &AHEHQ s 24

@ HEP MHOZ Q15 A2 AP I, &, AH, Gl Q& B2 A2 25 LR
@ FE0| E5CX Rotp FZEL QN X7 Mot

@ FE JA0 F2 ZQ (Sol 014 2 d=)

Ca

@ 0E 28 U, HE ZAE SXNOZ RMES I LHols 22

-2 EE AS M LT 24, BUSS AEE B (RS 2 31 44)

Dietary Advice for Athletes - =&

QRO 22 BB mi/keal i 82

@2 d4E 2R St (M2 |2 keep cool)

2] $F0=F 0I5 Z LM 15-20H1 St (resting &EH ChHI)
- SNNOZ WEHN MAHEX RoHS,

Heat exhaustion, Heat cramps, Heat stroke 24 Jts

@ Water &4

- M= 3% 014 > 242 018t

4 (HE <, football 8452 255
6-10% 22)

HENIESIEL RN
g2 302

2

Q2SS INE =22 S22 M 32

- 3% 0l&2 HS 24 L

@ 2012 2102 002 420 Y3 BRHS TN oF

&, performance 2
OOl 2% MS 24, OtetE &0
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(2S2UsIE st PR )
’ ! e ink?
Dietary Advice for Athletes — =& Sports Drink

AZXCE2 3 (CHO-electrolyte drink)

2SS NE 59 &2 &5 ©® 1412 0ILHS) 2S22 HF 240t 3kg OlLYQ! AL

@ 25 S0 #2220 B2 MR 58 -moz suE 429 250 & 24

- 3% 0142 HE 24 X ALK ME2l 2-3% L0 XIS 20t F010F & ~CHO £ Adialsl 245 20) X0 81 #8
@ A2t Ol&te 28

@ 25 = HS Y kg =4 Al OLCH 33 (750ml) 2 &

- MoHE D CHO 3301 82
— Hydration, Moi&2 222 ZE L2 E+2 LX 330 210

@ AZxCE3

- 20l AUM SEU EFIH D CHO S &l 32 & = AS

- 28 20l CHOZ HMB5ts A ECHEx SOt CHOE S35t 210l Endurance 28
performance Off Cf S0t

@ CHO gel/energy bars
- AERXCSI0 Edts ¥ (15

2 (152 0i 200ml HE=13g CHO, 1AI2t0ll 52g) &5
- SAOI FLULD €3 = Bt=Al

EE

I
M
[}

@ 2IDSO0[LE JHHICl: dehydrating effect It U2L2= SSAl

(

Meals before Endurance Exercise

@ 7 28 & 2-4 Al A

— B2 AlAF (1000keal): BIDS Ol 2t 2K 222 A & St

@ NS S8t AlZF A

- O 2 AAJts (Ast6tII0l S8 Al

@ Pre—event meal

- & CHO (=200g), A0l 8R40t M MCtgho] tl A sk 1-2 Al2F J0ll %

E1 &M M (rapid stomach emptying)

- CHO S4a19] AlAb: 48t E40t 80, &
- Glycemic index 112i: Endurance 52 &< low Gl food
— QO TCEO 35 — low insulin level KAl — Xt AFE F&

22 OtLILE, low Gl foods & &F 0l THE oot 22 i3)

g |, 222U HB &3
= M3
g4

=alsh

s et

2E AP 20t

Meals during Recovery from Prolonged Exercise

@ HAIZtel endurance Ex
- 25 &S 2 1 &322 83 glycogen reloading &1t
AI2F LHOIl CHO-rich foods (1-1.5g/kg body wt) &

- 212U
—2A12t 2t
- AEOILt HEHOl
- High glycemic index foods: 2¢l
- 70kg® &4 4= 70g CHO, 25g Protein 0

gtd Z0H, 29 insulin sensitivity St

Aoz g
se 8= e,

AU (CHO:Protein=3:1)

high Gl food & &4,
CHO + Protein + =21t

CHO loading

1 60-90 min Ol &S] NIZHOIH 28 2852

t

rr

e

on

@ CHO 240l
-2=]9 2232
- Ot2tE, &2l =g, A2AAER| AJ|, 30km

(10km OlGtel eldl, 271, 5t0l12, tHE=2 &Y, |

gelll, 848 3J.sHEHME vs
A =32 1Y, weight-lifting)

@ 259 2T JI2t2 E0IBA, EFst20 "= 3ot
- %712 CHO 450g (45-50% energy) — 600g (50-85%)
- &8 Jtsd: CHOS &M Water 21 &It (hydration 0l £&& FII1& dtXlet, o
© AU HSO S, muscle stiffness |
@ Ex 529 CHO &% & CHO loading 1t HI=8t St M3
Days before 6 5 A 3 2 1
competition
Ex time (min) 60 40 40 20 20 Rest
CHO (g) 450 450 450 600 600 600
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