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The efficacy of vinegar on blood lactate and ammonia concentrations after

prolonged exercise in humans
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ABSTRACT

In the present study, we examined whether glucose intake with vinegar could enhance
removal of blood lactate or ammonia after prolonged exercise. Inmediately after
prolonged exercise on a bicycle ergometer, four healthy subjects (2130.3 years old)
drank glucose (1.5g/kg body weight) solution or glucose with vinegar (1%acetic acid). In
this experiment, Chinkoukouzu was used as vinegar. Blood was taken from the subjects
just before exercise and at 0, 10, 20, 40, and 60 min after exercise, for measurement of
blood lactate, glucose and ammonia concentrations. The increased blood lactate and
ammonia concentration following exercise decreased gradually during the recovery
period, and the rate of the decrease was promoted by the glucose with vinegar solution
compared with the control respectively. Alterations in the concentrations of blood
glucose during the recovery period after exercise were not affected by vinegar. These
results demonstrate that the intake of glucose with vinegar can more speedily removal of
blood lactate and ammonia after exercise than glucose only.
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Table1. Effect of exercise and ingestion in blood chemical components

blood lactate concentration(mM)

pre post after10min after20min after40min after60min
control(glucose) ~ 1.940.2  9.4+2.7°  5.2+1.5" 3.4+1.2% 2.6£0.2% 20+0.3%
glucose+vinegar  1.8+0.3 10.9:2.3°  5.6+2.2" 3.3:1.9"% 20:02" 1.7:03"%*
blood ammonia concentration( u g/dl)
pre post  afterlOmin after20min after40min after60min
control(glucose) ~ 79.5+0.2 224.5+2.7° 149.5+1.5" 132.0£1.2% 142.3+0.2% 114.5:0.37
glucose+vinegar 73.8+0.3 313.5£2.3° 172.0¢2.2° 93.521.9% 588+0.2" 560+0.3%*
blood glucose concentration (mg,”dl)
pre post after10min after20min after40min after60min
control(glucose) 9448 88+8  110x13 135+26'% 172+424'% 170+32'%
glucose+vinegar 9748 81+7  103+11 126+15'% 142430'%  135:227%

Values are means+S.E. of 4 subjects.

Pre pre—exercise;Post post—exercise;after 10,20,40,60min, after glucose and vinegar ingestion at post—exercise
Significant difference(p<0.05); +,vs Pre; #, vs Post ; *, vs Control
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Figl. Changes in the blood lactate concentration
before, immedately after and recovery after
exercise.

»Significant differences control vs Glu+vinegar, p<0 05.
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Fig2. Changes in the blood ammonia concentration
before, immedately after and recovery after
exercise.

=Significant differences control vs Glu+vinegar, p<0 05.
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