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Effect of B-hydroxy-B-methylbutyric acid on muscle protection

during taekwondo team training
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Abstract: [ Objective ] To investigate the effect of S-hydroxy-3-
methylbutyrate (HMp) supplementation on muscle protection in
taekwondo players during training. [ Methods | 18 male subjects
above the second level of the Taekwondo special Team who
voluntarily participated in the experiment were recruited and
divided into experimental and control groups (9 each) according
to the conditions. The experimental group consumed one sachet
(25 g/bag, the amount of HMp added was 500 mg/bag) of
HMp-added milk powder before and after training (with a break
of more than 30 min) in the morning and afternoon from Monday
to Saturday, while the control group consumed the same amount
of commercially available regular milk powder. Blood samples
were collected before and after the intervention and on Monday
mornings to analyze the changes in biochemical indicators, and
quantitative tests of Taekwondo-specific abilities were performed
before and after the experiment. [ Results] Compared with the
control group, the experimental group did not see significant
changes in the pro-inflammatory factor interleukin-6, plasma

glutamine levels were significantly increased (P <C0.05), and

plasma glycine levels did not see a significant decrease after

141



EF5EF M NUTRITION & ACTIVITY

intervention; Myoglobin was significantly decreased in the
experimental group after intervention (P <C0.05), and serum
levels of total cholesterol, triglyceride, and LLDL cholesterol were
significantly lower than those of the control group (P <C0.05).
The decrease of blood urea nitrogen was smaller than that of the
control group; The number of 20-second in situ knee lifts and the
number of 30-second tuck jumps in the experimental group were
both improved and increased more than that of the control group.
[Conclusion ] HMpB supplementation during training can exert
protective functions by reducing inflammation, improving
immune function, maintaining muscle membrane stability,
increasing nitrogen stores, and strengthening muscle remodeling
ability, improving muscle adaptability to training to ensure their
competitive status.

Keywords: [S-hydroxy-f-methylbutyric acid; sports nutrition
supplement; muscle damage; protein metabolism; inflammatory
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Table 1 List of team members’ grouping and basic information (n=29)
215 A i 5% /cm kg AT kg e REEEE/(mL « kg™! « min™1)
N 19.3£0.8 188.9+1.5 72.10£3.90 65.59+3.29 45.8641.85
X B 19.2+0.7 184.0+1.3 73.79+2.81 64.31+1.42 45.77+2.06
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Table 2 Main nutrient composition of milk powder THH e, AR HEAT 3 d MEEEFRME X 2 d g
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{5l g 322 326 54 54 oA (] BA 51 20 PN 5 4 A] 45 8 5 AL DI i 5 1 i
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Table 3 Evaluation of dietary intake of the two groups during the intervention (7 =9)
Ay [ i /K] HHED/ g f&Wi /g WAKEY /g
R I T R4 11 987.041 315.7 118.3+12.4 80.1+9.3 441.04+58.3
XHAE4L 10 879.8+1 275.5 107.6412.6 70.8412.1 396.0+56.0
551 4 WISl 10 743.0%+1 203.9 128.4420.9 74.6411.4 342.8+42.1
popisEil 10 127.6+1 401.9 126.3+17.9 72.2+10.0 323.2+52.4
%2 A WA 12 014.7+E1 321.9 111.8+12.4 75.4413.4 442,4+57.1
XA 11 626.2-51 026.4 108.049.6 78.3410.0 382.7441.0
%3 R 13 094.241 122.7 132.3+13.4 90.949.7 450.3+42.1
XHAE4L 12 518.7+1 219.4 128.1415.3 78.749.5 448.2452.5
55 4 JH A 10 977.4-1 597.4 107.74+12.8 84.7412.2 362.3+62.6
popisEil 10 318.14+1 178.4 103.6+13.6 77.6+10.2 345.4+39.2
k4 THHEARANRERRELELER A7 BB RS i AR I DA OGS AR v BB — R TR R
Table 4  Results of sleep quality monitoring for both HB#ET .,

groups during the intervention (n=9)

fisf [ 2157 E-EiE i H% 5 4/ min
552 256 41 170.67+25.80 42448

X B2 234.67+47.23 40245
%3 8 R4 181.104-37.44 430410

X B2 177.66+44.76 41847
%54 ] X5 20 209.10429.86 41746

X iR 41 211.847435.72 42148
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Table 5 Training monitoring results for both groups during the intervention (n=9)
i 8] 25 RO /min~ ! A EAFE/(mL » kgD I G5 e it I 25 4o

952 g 2 171.88+3.23 48.85+7.40 131.70+12.56 328.29437.30

X AL 172.84+3.15 48.6647.05 141.19+27.26 353.03+46.17
%3 54l 170.70£3.12 40.80+4.23 108.10£6.42 276.37479.25

X B2 165.98+3.70 33.4645.35 101.61419.44 290.754121.28
554 R 166.14+2.78 34.4744.81 76.3649.46 225.79419.07

X 2 163.76+£3.73 31.3544.15 72.71410.20 222.49428.96
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Ll G SN o EANI POk 2 = I N R |
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5 20 A AT AH R U 25 3T R 5 - i Mb g 2 B A (P <<o.
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N A AR HE T i 40 B B 7 D g R R B K 5 e i
Fohsk. 51 WA H . P4 B 4 N7 IL-10,1L-1Ra
YU T B (P <<0.05)  HAB AT Ak 1 {8 70 [, 6B
BN R B FE A — B R M R R RE . BFITTY & B, HMB
AT A T AT 8 Y DG HRAE 5 43 Al A IR B 1K
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VA B 8 AT BN o & RE I ok B S B W A R R i
BRI UG A U R, I I 20 b A HMB |
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LT AE ok A AR AR A R SR LA U A

A E W R (GLND 2 %0 % 41 i 4 2 B R UR (0 2 T8 &
FAT & . B e 0% GLIN i 1B ) 4 03 40 it 35
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Table 6 Levels of muscle damage markers in both groups of players during the intervention (n=29)
Mb/(pg+ L™ LDH/(U -+ L™ b CK/(U-«L b
20 51
Rl TP 5 R T i R T i
5 50.14+3.12  42.264+1.85°  230.42+12.50 235.34+12.84 207.83+24.10 191.40+25.36
X B 40 44.68+6.37  48.0445.83 244,46 +9.77  244.47+18.73 311.48+51.99 287.91+69.93

% R A+ WA JE %, P<<0.05,

R 7 T E L BN B O S E B F kR

Table 7 Blood inflammatory factor levels in both groups of players during the intervention (n=9)

1L-10/(pg * mL~ 1)

IL-1Ra/(pg * mL 1)

1L-6/(pg * mL 1)

451

+ A A + A THE AT THE
W4l 305.41£12.77 169.80+£14.96"  57.58+3.02  33.6643.24"  10.03+3.14 11.78+1.94
XTHEZL 315.2642.90  184.3943.62%  59.874£0.56  37.694+1.107 7.40+2.17 18.31+£5.377

o x FRIRIG A T RS X, P<C0.055 # FoR %t BB 4R 3 A S % b L P<<0.05.,
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HE LA M Ak T 6 0 AR A L WD R R A o R T A
AR, HMB 72 LA BE 8 Ak A A IH [ B G 1 i 1A p-F2
He-p- W LN R AR B A CHMG-CoA) LU X Hi 40 il 55
(SR R A @ Nl i 2 L ) AN E
HMB FF & A IH R B A o B e F L A0 M 2 4 R i . L
P& HMP R 2284 21, #h 38 HMB 4 B T 4 - 41
N 72 L B9 HMG-CoA, 48 F LA 7R BL8E K 3 A b L
MRS Y 5K . MR o WAL 4LE A A B 4 A TR R
I g 45 kR TC. TG, LDL-C ¥ i 3% T xf B 21 (P <
0.05) ;N LB EM, THEXMMA=2HEEAS
(P<C0.05), i B0 41 = 2 K W ] & F ¥ 25 fk. Nissen
SEU R R A T R 4L, 48 sh 45 A HMB i
(3 g/d,F¢5L 3~8 JAD RefE W E FFILZ{# TC & LDL-C
S, D 7E B EOIRAS R AN FE HMP Al B3 i 1 i AR I
T A BT AR 1 43 90 K ST LA 2 4R JUL B A 40k T & 4 L P

xS TFTHRHEAAANRHNEEBKE

Table 8 Amino acid levels of two groups during the intervention (n=9) pug/L

J— 56 2 Xif 2
R il T WA Rk THUE

AR 42.2243.13 48.5543.26 49.68+2.26 50.09+2.68
LiE-Nir 16.5143.15 17.65+1.33 18.63+2.75 18.48+1.74
K2 Tt e 6.66+0.87 8.380.26 7.154+0.79 8.4040.46
KA HIR 3.46+0.24 4.58+0.52 3.5440.16 4.4240.42
JNE R 6.5440.74 7.63+0.27 6.40+0.71 7.8440.29%
B HIR 11.56+0.91 17.5341.22" 12.54+0.79 16.84+0.627
A 81.58+10.77 113.15+5.48* 96.64+7.22 114.59+6.90
HHER 40.8043.02 36.40+1.18 39.00+2.15 32.76+1.04%
HA R 15.744-2.68 12.79+0.62 15.0443.08 14.23+1.24
SLHER 11.98+0.64 11.1240.67" 14.7140.77 12,620,567
AR 24.8541.39 18.40+1.02" 29.82+1.85 19.9340.93%
A R 24.4744.25 28.682.55 29.3645.57 30.07£2.82
R Bt R 4.4540.17 5.9140.36" 4.56+0.34 5.0440.40
578 8.564-1.88 8.050.89 11.0642.11 8.50+1.13
F RN 15.924-0.99 14.0140.48 14.45+1.24 16.57+0.83
it 2 R 21.07+£1.73 25.064+1.71 24.2841.85 26.68+1.84
225 R 19.66+1.10 24.7240.95" 19.9540.96 22.89+0.777
IR 19.71+1.29 21.547+0.82 20.62740.90 21.05+1.75
5 TR 15.7141.39 14.63+1.10 15.63+1.35 14.98+1.57
ik W2 9.8140.96 16.08+£0.94 " 11.50+0.98 17.56+1.187
4 R 34.94+1.83 37.63+2.23 41.2741.93 42.7142.00

T RN IR A T HHTJE X L . P<C0.05; 2 3878 X B4 T B i /= % 1, P<<0.05.,
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Table 9 Blood biochemical index levels of the two groups during the intervention (7 =29) mmol/L
TC TG LDL-C BUN
20 51 o - o - R - — -
+ B T HUE + B TR T B Hi TR + B Al TG
256 41 3.4940.16 3.41+0.13 0.6240.07 0.7120.06 2.12+0.14 2.1740.14 4.9140.20 4.054+0.22"
X 2 3.8040.15 3.8740.154  0.84+0.12 1.04+0.104  2.5340.15 2.634+0.14%  5.69+£0.44 4.4640.33%

T ox FORIAI A T WG 5 X L, P<<0.05 5 = KRR X B T HAT 5 X L, P<<0.05; AR R T 15 i 5 40 5 X B4 X 11, P<<0.05,

Ry ER
2.4 %3 HMp W EBE KB ZALAThEERN R

LEg IR IR N =y N - S W N 3 e 3 R
PEEHE A S NEE A AR E . HEE AR E T
A I P 3 R A= IR #F A (BUND K FE T &,
BUN 1 A i1 25 W s v I 98 2 £ o o A0 8 038 b 670 4o
R, BUN 3 0 A B 8, 30 ml S e ML AR % 55 2 . |
oM, THiG M4 BUN {357 4~7 mmol/L, it
HA U115 400 1] BA B3 B A L R R 25 L3 . i 3 I Il 4 oy
M HE, M T AT, 4 BUN B 8% F (P <
0.05) , H i35 20 BUN R R /0 T X B4 L ¢ B 7 21 LA 2
I 94 U 39 / 5 R At i 0 20> T i W 2 R
PURRSE N, I 4L 78 HMB (e AR #F IE 0T , 32 5 A
WAEEFNSR., GBHEFR. O BKIUI%H. 5 30 min
P HEAT 2R (AN ST 32 Bh R A9 b 3R e ) 4k < AR g B 1
W0 18 5 K B ot R L PR S R R LB DK
DR FIRIE ARG M Y, WEEE—TU I ENE
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