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The Effect of Sport Drink Ingestion on the Physical Fatigue Level and Heart Rate
during Prolonged Exposure in Hot Ambient Temperature in Professional Golfers
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Human Physiology,” Korea National Sport University, Seoul 138-763, Korea

Anti-aging Research Center,”” Eulji University, Daejeon 301-832, Korea

ABSTRACT

We investigated the effects of prolonged exposure in hot environmental condition and ingestion of fluid on various
physiological variables including plasma glucose, lactate, the rating of perceived exertion (RPE), and heart rate as well
as golf putting performance. Six male professional golfers were voluntarily participated in three different putting trials
which were separated by seven days of time interval period. Three different putting trials were conducted at either 20C
or 32°C, or 32°C + Fluid ingestion. Performing 32C + Fluid ingestion trial, all subject ingested sport drink as much as
their body mass was decreased. For each experiment, all subjects were undertaken total 48 putting, which separated by
four X 12 putting in four different time points (i.e., Rest, 1 hr, 2 hr, and 3 hr). Plasma glucose concentration was sig-
nificantly decreased with hot ambient condition but it was almost fully recovered by fluid ingestion. Plasma lactate
concentration was significantly higher when subjects were exposed in hot environmental condition, and it did not change
with fluid ingestion. There was a no different in putting performance and psychological fatigue level (performed by
GRID test) at any environmental conditions. The RPE, commonly used for evaluating of physical fatigue level, was
significantly dropped by fluid ingestion which indicates lower physical fatigue level. In addition to this, heart rate (HR)
was also significantly decreased after fluid ingestion. Based on these results, it was concluded that the ingestion of fluid
during prolonged exposure in hot ambient condition decrease the degree of physical fatigue levels and heart rate, which
will possibly improve the golf performance when exposed in extreme weather condition in summer. (Korean J Nutrition
38(2): 117~124, 2005)
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Table 1. Physical characteristics and golf career of the subjects

Age (y  Height (cm) Bodymass (kg)  Career (yr)

224 (2) 176.8 (6) 71.0 (4) 9.8 (2)

Each value represents the mean (S.E.M)
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Table 2. Effects of prolonged exposure in hot environmental condition and ingestion of fluid on golf putting performance and GRID fest

Experimental conditions

Temp. Time Temp X time
20C 32T 32T + Fluid

Putting performance .568 354 191
Time Rest 5.6 (0.9 6.6 (1.3) 6.7 (1.2)
1hr 68 (0.7 3.50.3) 400.2)
2hr 5.4 (0.7) 5.0 (0.9 37 (09
3hr 54 (1.0 5.8 (0.6) 6.3 (0.7)

GRID test 709 .783 377
Time Rest 7202 9.4 (1.2 9.0 (0.9
1hr 8.6 (1.3 10.6 (0.8 8.8 (1.2
2hr 90 (.0 8.6 (1.5) 11.3 (.7
3hr 9.4 (1.1) 8.0 (0.4) 9.0 (2.1

"' Significant different from both 32°C and 32 + Fluid at the same time point (p <.05). Each value represents the mean (S.E.M)

Table 3. Effects of prolonged exposure in hot environmental condition and ingestion of fluid on plasma glucose and lactate concen-

tration
Experimental conditions ) .
20T 32C 32T + Fluid Temp. fime  Temp X fime
Glucose (mg -dL’) .068 643 .103
Time Rest 101.6 ( 4.1) 69.5 3.2)" 69.5 (3.2)"
Thr 912 ( 40) 69.8 (6.4)" 81.0 (3.3)
2hr 89.5( 9.2) 78.8 (3.3) 66.0 (7.4)
3hr 89.2 (11.0) 84.2 (7.4) 92.8 (8.5)”
Lactate (mmol - L) .000 .008 .853
Time Rest 20( 0N 47 02" 48 (0.2)"
1hr 20( 02 48 (0.3)" 45 (0.3)"
2hr 1.6 ( 0.2) 44 05" 45 02"
3hr 1.6 ( 0.2) 38 (03" 41 ON"

" Significant different from 20C at the same time point (p < .05) . ? Significant different from 2 hr when the experimental conditions

were same (p < .05). Each value represents the mean (S.E.M)
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