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1200k 1 5 2 4 6.5 2
1300k 1 5 2 5 7 2
1400k~ 1 5 2 6 8 2
1500k 1 5 2 6 9 2
1600 K 1 5 2 7 10 2
1700+~ 1 5 2 8 10.5 2
1800KF 1 5 2 8 11 2
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Rothschild, J. A., Kilding, A. E., & Plews, D. J. (2020). What should | eat before exercise? Pre-exercise
nutrition and the response to endurance exercise: current prospective and future
directions. Nutrients, 12(11), 3473.
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Rothschild, J. A., Kilding, A. E., & Plews, D. J. (2020). What should | eat before exercise? Pre-exercise
nutrition and the response to endurance exercise: current prospective and future

directions. Nutrients, 12(11), 3473.
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Rathod, N., & Chandorkar, S. (2024). Metabolic Responses to Pre-exercise High and Low Glycemic
Meals: A Controlled Crossover Trial. Current Developments in Nutrition, 8.
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Sawka, M. N., Burke, L. M., Eichner, E. R., Maughan, R. J., Montain, S. J., & Stachenfeld, N. S. (2007). American College
of Sports Medicine position stand. Exercise and fluid replacement. Medicine and science in sports and exercise, 39(2),

377-390.
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Cox, G. R., Desbrow, B., Montgomery, P. G., Anderson, M. E., Bruce, C. R., Macrides, T. A,, ... & Burke, L. M. (2002).
Effect of different protocols of caffeine intake on metabolism and endurance performance. Journal of applied

physiology.
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Glycogen. gm/kg Wet Liver Tissue

I'J

Rest Exercise
Fig 9.-Liver glycogen concentration
determined in morning after an
overnight fast at rest (normal = 33
gm) and after one howr's heavy
exercise (normal = 14 gm). Mean
values and standard deviation are
given. P value of difference <.001.

=

{11 ks 45 o0 s

Muscle glycogen Gveogen gmig Muscle
©w

Work Tne, Minutes
Fig 1.-Glycogen content in quadriceps muscle during
intermittent bicyele work. Mean values from eight
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Fig 7.~Relation between initial glyeogen content in quadriceps femoris and
waork time in mix subjects on a bicyele ergometer with same relative load three
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carbohydrate mouth rinse

Table I. Mean (+SD) overall values for HR, RPE, cadence, power and speed for each condition (n =11).

Mean (+SD) Placebo 5-s rinse 10-s rinse
Cadence (RPM) 87.39+10.07 91.184+9.76 92.95+9.69%
Speed (km.h 1) 36.06 +4.40 37.95+43.95 38.66+4.13"
Power Output (W) 145.734+13.55 152.35417.42 155.63+17.05°
Heart rate (beats.min_lj 168410 16449 165+7

RPE (Borg scale) 13+1.65 12.35+1.17 12.24+1.58"

*Denotes significant difference from placebo; "Denotes a tendency for a difference from placebo.

Sinclair, J., Bottoms, L., Flynn, C., Bradley, E., Alexander, G., McCullagh, S., ... &
Hurst, H. T. (2014). The effect of different durations of carbohydrate mouth rinse on
cycling performance. European journal of sport science, 14(3), 259-264.
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Nutrition for endurance sports: Marathon, triathlon, and road cycling
Asker E. Jeukendrup

https://doi.org/10.1080/02640414.2011.610348

Table 1 of 1

Table I.

PUBLISHED ONLINE:

15 September 2011

Recommendations for carbohydrate (CHO) intake during different endurance events

Event CHO required for optimal performance and Recommended CHO type Single carbohydrate Multiple transportable carbohydrates
minimizing negative energy balance intake YP (e.g. glucose) (e.g. glucose : fructose)
<30 .
min None required - - - -
30-75 "
min Very small amounts Mouth rinse Most forms of CHO . .
1-2h Small amounts Upto30g-h? Most forms of CHO . .
_ Forms of CHO that are rapidly

- . h-1
2-3h Moderate amounts Upto60g-h oxidized (glucose, maltodextrin) ° ¢
>2.5h Large amounts Upto90g-h? Only multiple transportable CHO .
Note: », optimal; o, OK, but perhaps not optimal. These guidelines are intended for serious athletes, exercising at a reasonable intensity (>4 kcal - min~1). If the (absolute) exercise intensity is below
this, the figures for carbohydrate intake should be adjusted downwards.

Jeukendrup, A. E. (2013). Nutrition for endurance sports: marathon, triathlon, and road

cycling. Food, Nutrition and Sports Performance I, 91-99.
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Fielding, R. A., Costill, D. L., Fink, W. J., King, D. S., Hargreaves, M., & Kovaleski, J. E. (1985). Effect of
carbohydrate feeding frequencies and dosage on muscle glycogen use during exercise. Medicine and Science in
Sports and Exercise, 17(4), 472-476.
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Figure (D) At rest, during 2 h of two-leg knee extensor exercise, and
during 1 h of recovery after a glycogen depletion protocol and
subsequent H-CHO or L-CHO diet for ~48 h.
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Am J Physiol Endocrino Metab
Usl): KOHL- K004, 2001,

Postexercise nutrient intake timing in humans is critical
to recovery of leg glucose and protein homeostasis

@ Basal
W Larly
O Late

-

Protein Breakdown Protein Synthesis Net Balance

Fig. 4. Rates of leg protein dynamics for 10 subjects given an oral
nutrient supplement either immediately after exercise (EARLY) or
3 h postexercise (LATE). *Significantly different (P < 0.05), EARLY

vs. LATE.
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Kerksick, C. M., Wilborn, C. D., Roberts, M. D., Smith-Ryan, A., Kleiner, S. M., Jager, R., ... & Kreider, R. B.
(2018). ISSN exercise & sports nufrition review update: research & recommendations. Journal of the international
society of sports nutrition, 15(1), 38.
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Wang, L., Meng, Q., & Su, C. H. (2024). From Food Supplements to Functional Foods: Emerging Perspectives on
Post-Exercise Recovery. Nutrients, 16(23), 4081.
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Wang, L., Meng, Q., & Su, C. H. (2024). From Food Supplements to Functional Foods: Emerging Perspectives on
Post-Exercise Recovery. Nutrients, 16(23), 4081.
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