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Effect of Time of Evening Meal Ingestion Following
an Intense Bout of Exercise on Muscle Glycogen Storage
on Next Day Early in the Morning

SAITOH Shinichi, MUKAI Naoki and SUZUKI Masashige

The influence of the time of ingestion of an evening meal following an intense bout of
exercise on muscle glvcogen storage on the next day early in the morning (12 h
postexercise) was examined. Eleven healthy males were subjected to a 10 km run for 50
min pace followed by resistance exercise (bench press and half squat) at an intensity of
80% of one repetition maximum for 3 sets. An evening meal (73% carbohvdrate, 18% fat,
9% protein; percent of energy) was consumed within 1 h postexercise (1P-EX) or from 3
h postexercise (3P-EX). Five subjects participated on two separate occasions and the
remaining 6 subjects were divided randomly into cither IP-EX or 3P-EX. Muscle biopsies
were taken from the vastus lateralis immediately and 12 h postexercise. Muscle glycogen
contents immediately postexercise were not significantly different between the 1P-EX and
the 3P-EX (mean+SD. IP-EX vs. 3P-EX: 589+ 11.8 vs. 589+ 273 mmol kg wet wt, n=5).
Muscle glycogen contents 12 h postexercise increased. but not significantly, in the 1P-EX
{81.0£20.0 mmol kg wet wt. n=5;, however, this was not observed in the 3P-EX (6251
24.0 mg’g wet wt, n=>5). Interestingly. there was significant difference in glvcogen repletion
between the 1P-EX and the 3P-EX {1P-EX vs. 3P-EX: 22.1+177 vs. 3.64+344 mmol kg
wet wt/12h, n=5, p<0.05). These trends also obtained when the data of the remaining 6
subjects were pooled and analvzed. The results suggest that compared with delaying the
ingestion of a meal postexercise, the immediate ingestion of a meal postexercise will lead to
more of a good chance of successful recovery of muscle givcogen storage at 12 h postexercise.

Key words: postexercise glycogen repletion, meal-timing
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Table 1 Physical characteristics of subjects.

Subject Ageivrs) Height .cm; Weight kg! VO. maximl kg minj Body fat(%)
1 21 176 79 45.6 204
2 21 169 69 4.3 207
3 24 171 65 335 155
4 21 172 65 186 16.7
5 22 173 7 19.6 197
e S - Y S VA
7 z1l 166 61 3435 17.7
______________ I 7o 586 151
9 2 68 I 554 12.3
10 21 179 0 54.9 194
11 31 163 62 53.5 15.8
Mean 23 171 66 534 17.3
SD 3 5 6 39 2.6
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Fig. 1 Muscle glvcogen contents postexercise P

ference between P and M Increse

and 12 h after exercise M, efti. and the dif-

. An cvening meal was consumed within 1 h

postexercise (IP-EX. or from 3 h postexercise '3P-EX' Data: mean£SD 'n=3,. Scc text

for details.
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Table 2 Serum concentrations of glucose, free fatty acid FFA;. 3-Hydroxybutyric acid (3-OHBAJ,

and insuhin.

1P-EX” 7 3P-EX
Postexercise® Morning Postexercise Morning

Clucose 94.0+94 891+ 138 96097 BB5+66
{mg,/ 100ml)

FFA i i .

N 089+048 0.4020.21 0714061 015+012

{mmol /1

3-OHBA 0,185+ 0158 0.065+0.041" 0.144=0 151 0014200012
tmmaol 1}

Insulin 67+21 76=30 1254157 9.1+39
(peGrml)

*Details see text Mean + SD in=8. “Significant difference between 1P-EX and 3P-EX (p<0.05).
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