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Effect of caffeine ingestion on carbohydrate and fat utilization

during exercise in long disatance runners and sprinters
Atsuo MARUYAMA, Kohji HIRAKOBA and Satoshi KiBATA

Abstract

The purpose of the present study is to examine the effect of caffeine ingestion on
oxygen consumption (Vo.), respiratory exchange ratio (RER), and carbohydrate (CHO)
and fat utilization during three steps of exercise for 30 min in continuously low (60%
Vo.LT), moderate (100%Vo.LT), and high (120%Vo.LT) intensities on the basis of Vo:
at lactate threshold (Vo.LT) in long distance runners (LDR) and sprinters (SP).

The Vo: showed no significant difference between caffeine ingestion condition and
control condition during 60%, 100% and 120% Vo.LT exercises in LDR and SP. The RER
demonstrated a significant difference between caffeine ingestion condition and control
condition in SP (P<0.05). CHO and fat utilization was calculated from non-protein res-
piratory quotient which estimated from Vo: and carbon dioxide production (Veos). CHO
reduced and fat increased significantly under caffeine ingestion condition in both LDR
and SP(P<0.05,P<0.05). When comparing the response to caffeine ingestion in athletic
characteristics, the rate of increase in both CHO and fat utilization from control condition
to caffeine ingestion condition showed significantly higher level in SP than in LDR (P
<0.05, P<0.05). Furthermore, the response of LDR to caffeine ingestion was slow and
that of SP was high. It was suggested that the response of caffeine ingestion to CHO
and fat utilization changed slight and rather distinctive in LDR and the effect of fast-
ing and caffeine ingerstion was added to the remarkable response to CHO and fat utiliza-

tion in SP.
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Table 1. Mean and standard deviation of physical charactaristics and Vo:max
in long distance runners (LDR) and sprinters (SP)

age height weight Vommax
group yrs cm kg ml.kg™'. min™’
LDR (n=4) 20.5+1.00 169.5+3.48 57.2+3.08 61.4+2.32
SP (n=5) 21.2+0.84 173.9+2.97 68.2+2.38** 46.81+4.84**

%%; P<0.01 Significantly different from LDR
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Trable 2. Mean and standard deviation of actual values of 60% VOZLT, 100 %
Vo:LT and 120% Vo:LT in LDR and SP

60%Vo.LT 100% Vo,LT 120%Vo.LT

group ingestion % % %
control 62.8+7.28 109.7+8.51 134.8+4.78
LDR (n=4) )
caffeine 63.5+4.35 109.3+11.71 133.3+14.38
P (n=5) control 65.4+6.49 103.6+4.43 129.3+7.52
n=
caffeine 65.8+4.29 106.4+£5.25 132.3+10.06

LT ; Lactate Threshold
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Fig. 1. Time courses of oxygen comsumption (Vo), carbon dioxide production
(Vco:) and respiratory exchange ratio (RER) under experimental con-
dition (O) and control condition (@) during three steps steady exer-
cises in LDR and SP. Values are means.

*: P<0.05 Significantly different from control.
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Table 3. Mean and standard deviation of Vm,respiratory exchange ratio (RER)

and CHO and fat utilization of experimental condition and control co-
ndition at rest in LDR and SP

roun  ingestion Vo RER CHO fat
group g ml.min™ g. min™ g. min”’
LDR control 258+32.6 0.76 £0.065 0.223+0.2441 0.407+0.0983
caffeine 372+21.6** 0.74+0.048** 0.136+0.1825 0.442i0.0734
sp control 317+28.5 0.77+0.029 0.231+0.1111 0.402+0.0462
caffeine 349+32.8** 0.73+0.029** 0.123+0.0858*  0.447+0.0343*

*; P<0.05 **; P<0.01 Significantly different from control

Table 4. Mean and standard deviation of carbohydrate (CHO) and fat utilization
in experimental (caffeine ingestion) condition and control condition during
each 60%Vo:LT, 100%Vo.LT and 120%Vo.LT steady exercises in LDR

and SP.
group substrate ingestion 60%Vo.LT 100% Vo.L T 120% Vo,L.T
CHO control 3.74+1.009 6.50+0.425 8.90+0.165
LDR . ¢ caffeine 2.52+0.824 6.02£0.693 8.54+0.665
n=4 tat cantrol 3.5410.489 2.35+0.172 1.38+0.068
a
g caffeine 4.05+0.374 2.55+0.293 1.52+0.269
CHO control 3.99+0.601 7.59+0.832 8.56+0.731
Sp 4 caffeine 2.45+0.894* 5.81+1.247* 7.17+£1.011*
n=9 fat control 3.41+0.332 1.91+0.336 1.52+0.296
a
g caffeine 4.08+0.426* 2.62+0.503* 2.02+0.399*

%; P<0.05 Significantly different from control, LT ; lactate threshold

BOEEZRL7-AEBE TR 2D o7, LAL, SPOCHO BRI REMTHEICKL, fat BI3A
BIEWEZ/RLZ (P<0.05 P<0.01),

305 M OES %58 U TR S CHO B, B2 1RaA7-E5ICLDRBEXUSP L), =
YO VEELEBL, F7 A VERGEHETHRIE 2o (P<0.05), # fat &l LDR,
SPrd, #7 x4 YEBREFHTHARIIE ko7 (P<0.05), 512, LVBHREICEERED A
TxA VT ARICERETT A28, 2 b a—VEHEOCHO BL UM fat i §5 87214~
B &MF0 CHO B L U fat FIHOELE (%) 2EH LA, M3 T/RENA LD IC CHO n &AL

FIZLDR & 9 SP THEICIKL &Y, fat DB LRIZEREICE L o7 (3£12P<0.05),
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