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We investigated the effect of brown-rice vinegar (BRV) ingestion after strenuous Wingate tests on en-
ergy substrates during a 2 hr recovery period. For this, seven healthy male adolescents were chosen
as subjects. They performed 3 Wingate tests to induce fatigue, after which they ingested brown-rice
vinegar (BRV) drink and/or water as a control (CON) after 15 min of the test. Blood was obtained
pre-exercise and 30 min, 60 min, and 120 min post-exercise, and blood glucose, lactate, free fatty acids,
ammonia, and cortisol were analyzed. After 120 min of recovery period, the 4th Wingate test was con-
ducted to calculate the power recovery ratio of the 3rd and 4th trials. Breathing frequency, oxygen
saturation, and heart rate did not show significant changes. Blood glucose level was lower in CON
than BRV after 120 min of recovery, and blood lactate and ammonia levels were lower in BRV at 60
and 120 min. The higher free fatty acids were found at 60 and 120 min in BRV. In addition, Wingate
power recovery ratio of peak power and peak power/body weight was significantly higher in BRV
compared to CON. These results suggested that BRV ingestion after strenuous exercise facilitates fa-
tigue recovery. Therefore, BRV might be effectively used as an ergogenic aid for events in which com-

petitors compete two or more times a day.

Key words : Brown-rice vinegar, Wingate test, fatigue recovery, energy metabolism
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Table 1. Physical characteristics of the subjects
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Age (yr) Height (cm) Body weight (kg)

BMI (kg/m’) WHR (%) HRmax (bpm)

24.35%1.72 17471541 67.2918.61

22.01+2.21 0.83+0.03 195.57+1.72

Values are meantstandard deviation (M1SD).
n=7.

BMI: body mass index; WHR: waist to hip ratio; HRmax: heart rate maximum



e aayle oldsto

NEFAzyme (Shinyang, Korea) % o |

37°Col A 5&3F WheAIZl ¥ o

37°Cell A 58z wREAIAY. 1 F EFFTA(UV-1201,
Hzz nmol| A 7] 2]

% o] g3l A

AT ¢ 84 50 wE
1400 p1} 2 &3t

3k & 157 cortisol (DPC,
10 ml”y‘] E]-/\] 7‘47]-0 a EE?} T 37°CY &5 & 45571
FHH FHA e W&

g =

%w 593

=2
@A AA A EHE o FFAAE R7]815 01,
3 o]9)9 Age Wt ,
AL 928 EAT2 19 SPSS 140KE ALE3 AT
7153 dF odvA 7 £ AW R7] 9Jste] 2x5(F
2 x X171 5[0, 3, 30, 60, 120T])4 AAL 9)3te] o] dulEEAL
248 QAT FYA7} e Aol AARARAS
AT F A2 Tukeyd 2 A4, YOI o
2E ] At ) FESS Folr 7] 9ate] 331479} 4344 7]
9] students’ paired t-tests HAIsH o, HH 7t FE&
2ol 48 ¢4l students’ unpaired t-testE 3 3FATH &
E a9 f9Ae p<()05 o]o}i A 35 Tk

pul
A
=

I

Journal of Life Science 2010, Vol. 20. No. 9 1347
24 I|_|.

ME7|152| Hat

38)9) W29l YA E HAE T} 2403 Feke] 3%
Alel L}E} A8 7% 9] Wale Table 29} 2t} 354E 9
AllE HZE Ao Hlsgte] Ao foJsiAl F7hatAom

(e05), I 3271 kd BY G4l 202 34
AR A3 BB aHG QW 2 feAe goi

BEZHEE JW P AV EF 4918 Fol7h A

ottt A E 2% A3 frofstA F7Hak th(p<0.05).
T3 T Jd BF F A% Hsto &7 o5
SR THp<0.05). 1Y HEE FoAte sl

83 0HX] 71”9 st
PACIE H2E AF9} 3157]9] FF oufx] 7]H] W3
© Fig. 13 2t} 8% 2532A)Y Jqd 7t Zole &
% 3]57] 1208 CON©] BRVd] Hl3to] FoJ3}A vt
(p<0.05). EF FHAEHB)Y HD 1 Aol &5 F 3
7] 6083} 12089 BRV7} CONoll Hl3lo] #9517 =
(p<0.05). 85 HEYHO)% 4HD)E +F % il—% ]
JJr 1zofoﬂ BRV7} CON9| H| o}ml T3
pHE)S ZEIEF)T &5 F 357] 171 24 %J
4y «1@ Aol it

2H0|E mele| st
33]9] FHEZQ] YA OIE HAES 247 ] {4 F AAG
m&ﬁ«l FAIE ]9 bﬂﬁ}* Table 37} 2T} A 2AME
EF 339 WHEAQ GA0lE BAEd oaf A 7ast
%E}. it ot9)el 38 @& CONZ BRV BF #25HA S7}
dhe Z0Z et o (p<005), 9 7t 35 P 5 &2
g Zol7t Il Hdjobel o] 35 F2 CONFH BRV

Table 2. Changes of BF, SpO,, and HR at the pre-, post-Wingate test and recovery periods

Time (min)
Wingate test Recovery periods
0 3 30 60 120
Breath frequency (BF, times/min)
CON 18.99+2.33 30.86+2.10° 23.14+1.51 20.29+2.58 19.56%1.79
BRV 18.14+2.32 28.29+2.35" 21.43+2.18 17.14+1.51 18.86+2.03
Oxygen saturation (SpO2, %)
CON 98.71+0.80 98.12+0.89 97.51+0.73 97.34+0.89 97.29+0.66
BRV 97.86+0.83 96.86+0.95 96.29+1.04 95.86+1.63 97.88+0.70
Heart rates (HR, bpm)
CON 76.00£2.89 123.14+1.92° 92.7143.35" 86.57+3.29" 73.43+2.77°
BRV 78.16+2.71 116.14+3.50° 93.71+1.78" 90.58+2.23° 77.86+2.98°

Values are M+SE.
CON: control trial; BRV: brown-rice vinegar trial
“significantly different from the pre-exercise;

*significantly different from the post-exercise at p<0.05, respectively.
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Fig. 1. Changes of blood substrates at the pre-, post-Wingate exercise and the recovery periods for 2 hr. Bars are meantSE. O
control trial; @: brown-rice vinegar trial; ¥: ingestion; m: Wingate exercise; [: recovery. * Means significance between groups

at the same time points at p<0.05.

Table 3. Changes of the Wingate test powers

Repeated Wingate test

Recovery rate (%)

st 2nd 3rd 4th
Mean power CON 566.43"+9.84° 375.71°48 43° 319.14 +7.70° 54586 £9.95° 171.04°+3.98
(MP, Watts) BRV 546.00°£6.16° 401.71°+6.14" 328.86 +6.01° 580.71 +8.13° 176.59°+3.55
Peak power CON 702.00°+9.46° 463.29'+9.14° 333.86 +7.71° 615.14 +9.25° 184.25'+2.61
(PP, Watts) BRV 646.71°+8.89° 496.14°+8.78° 364.29 +853° 698.12'£9.77° 191.64%+3.39
MP/body weight ~ CON 8.32"+0.64° 5.52+0.71° 4724083 8.01'+0.72° 169.70°+4.65
(Watts/kg) BRV 8.34°+0.55" 6.05"+0.60" 498 '+0.85" 8.72 +0.36" 175.10°+3.68
PP/body weight ~ CON 10.31°£0.72° 6.76'+0.71° 499'+0.81° 9.07'+0.72° 181.76'+4.37°
(Watts/kg) BRV 9.87°+0.64° 7.46°+0.53° 5.51+0.80° 10.46 £0.52° 198.83%+3.56
Total works CON 16.99'+1.71° 11.27°+1.46" 9.57 +1.37° 16.62 +1.87° 173.67°+2.33
(Kjouls) BRV 16.38°+1.41° 12.05°+1.06° 9.87 +1.04° 17.42 +1.86° 176.49°+2.61°

Values are M+SE.

CON: control trial; BRV: brown-rice vinegar trial
‘significantly different between 3rd and 4th trials within group; §significar’ltly different between groups at p<0.05.
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