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OBJECTIVES The purpose of this study is to identify the effects of differences in muscle function training of

Keywords: Taekwondo sparring athletes on body composition, basic physical fitness, isokinetic muscle function, and
Electronic Hogu electronic hogu hitting ability, and to present basic data for a training program for Taekwondo sparring athletes.
_Ilflycl)(metr:jc Training METHODS This study randomly sampled 25(M: 20, F: 5) Taekwondo sparring athletes. The sampled subjects

aekwondo

were divided into a weight training group (n=_8), a plyometric training(plyometric) group (n=8), and a
control group (n=9) and trained for 60 minutes, 5 times a week, for 12 weeks. Body composition, basic
physical fitness, isokinetic muscle function, and electronic hogu hitting ability were evaluated before and
after training. Statistical tests of RM Two-way ANOVA were conducted to verify the interaction between
groups and times, main effects of times, and main effects between groups according to 12 weeks of
training. Post-hoc was conducted using paired-T test(times) and One-way ANOVA test(groups).

Weight Training

L)

Check for
updates

RESULTS Taekwondo sparring athletes showed positive changes in body composition(weight, BMI, Lean
body mass, % body fat, WHR), basic physical fitness(muscle endurance, flexibility), isokinetic muscle
function(knee endurance, low back strength), and electronic hogu hitting ability(round house kick, Turning
back kick, number of hit) after participating in weight training for 12 weeks (All p<.05). Additionally, positive
changes were observed in flexibility and electronic hogu hitting ability(Turning back kick) after participating
in plyometric training for 12 weeks (All p<.05).

CONCLUSIONS Weight training for 12 weeks in Taekwondo sparring athletes results in positive changes
in body composition, increased flexibility and muscular endurance, increases in knee isokinetic muscular
endurance and low back isokinetic strength, and improvement in overall electronic hogu hitting ability.
Plyometrics for 12 weeks result in increased flexibility and increased electronic hogu hitting ability for back
kick. Weight training shows greater improvement in strength and kick endurance than plyometrics.
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Table 1. Physical characteristic of the subjects.

£ 27t EH5to] JHolEE & Y=g Wrol 512-9
= S(Waist-hip ratio; ©|5} WHR)& AH&5ILT.

2) AE&A

(1) 712418 AA

<8Z B716h7] s ¥ HAHTKK-5401, TAKEL,
Japan)g AAlst9om, 29 747} 2318 Z7gotal 29 7}
Zro] Hdizte] B2 ke@ R 71=3FATH26]. ZA T
<2 Frelr] Yall SELY 2717l HAHTHP2, Nuritec, Ko-
rea)s AAEIY o, 12 59 vhESH 3148 24351
FAAES Brts] Y8 FAF AANTKK-5112, TAKE,
Japan) & AAlstoH, F&& Hop HAHs] groZ #7
7715 "ollo] 327t 94H £E9] AXE 0.1ecm &
=2 71501t} 33] AAgE & HdighS 7Skt ot
A& H7loH7] S8l AAEHZ HAHTKK-5406, TAKEL,
Japan)E HAItEoH, HI3t £0|E lem TRIE 75}
k. 33] AR & gk 7186kt WEAAE Bt
7] Y3l Are]=A®] HAHSR-500SP, SEEDTECH, Korea)

£ AAHYoH, U4 120cm AR FZol| AL &
E3lo] HE 52 3027t HHEsSte] O 3148 SA5H
o}, AR A EE Frlelr] Ao 2HAARE H-8-oto] o
AL HTFS AFESHA T AFAAE 41cm #2019 AF]
YA (World Sports, Korea)E& A= 24step/min, oA}
22step/min®] £E & 387 2535 A5 o)zjo] gto} 3]&-
St 182719] AlukeE SA5to] H AR HTHVO,, 02
APESHATE VO, AFEA] 1 E2F = 111.33 - (042 x A8F
“(bpmy)), °17 = 65.81 - (0.1847 x AHH(bpm))[27].

(2) 5874 2715 A4+
5543 2715 B7HF3H|(Biodex System 4, BIODEX,

Training Type

Variables Weight Training Plyometric Training Control Group F p
(n=8) (n=8) (n=9)

Age(years) 19.56£6.73 20.83+0.98 21.20+1.14 359 679
Height(cm) 180.89+4.76 176.50+12.60 175.30+7.78 1.141 338
Weight(kg) 72.56+£10.93 68.53+8.95 77.14+12.66 1.133 .340
BMI(kg/mZ) 22.09+2.46 22.03+2.40 23.98+2.84 3.717 .051
%Body fat(%) 15.97+6.66 19.57+8.47 20.77+£7.17 1.071 .360
Muscle mass(kg) 34.41+£5.30 31.15+£6.55 34.72+6.57 716 .500
Training experience(years) 9.33+£1.23 7.67+3.93 10.10+1.91 2.009 .158

BMI: Body mass index
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Table 2. Skill training program.
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Skill Training Program

Mon Tue Wed Thu Fri
Basic kick
Basic kick Taget kick Taget kick Speed kick with Basic kick
Exercise Taget kick Fast step kick Running kick Body protect Taget speed kick
Taget speed kick Step sparring 30sec kicking Strategy kick with Running kick
Step sparring Sparring strategy training Sparring body protect Step sparring
Step sparring
Intensity RPE 15~16 RPE 16~17 RPE 17~18 RPE 15~16 RPE 17~18
Time 120min
Table 3. Physical Training program.
Training Program
1-4week 5-8week 9-12week
Front squat Squat(front, back)
Sleet Lunge Dead life
Leg curl N X
. } Dead life Leg extension
i Exercise Leg extension Moy ienden [—
Weight Standing calf raise ype f rai €9 .
Training Sit up Standing calf raise Standing calf raise
Situp Sit up
Intensity IRM 65~70% IRM 80% IRM 85~90%
Volume 10~15rep, 4sets 8~12rep, 5sets 5~8rep, 5sets
Rim jump Single leg jump Depth jump
Depth jump Side to side ankle hops Double leg step up
. Lateral step up Single leg explosive jump Lateral step up
Exercise . . X :
Plyometric Squat jump Squat jump Split squat jump
Training Split squat jump Split squat jump Squat jump
Sit up and medicine ball toss Sit up and medicine ball toss Sit up and medicine ball toss
Intensity RPE 12~14 RPE 15~16 RPE 17~18
Volume 10~15rep, 4sets 10~15rep, 5sets 15~20rep, 5sets

RPE : Rating of Perceived Exertion
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Table 4. Changes in body composition from pre to post training.

Variables Training Type Pre Post A F P

_ WG 76.21+13.02 73.45+13.62 276" Group 2.157 135

W(i'g)ht PG 65.50+9.16 65.22+8.99 -0.28 Time 1459 238

CG 74.38+10.67 75.56+11.39 1.18 Group*Time 5365 011

WG 23.88+3.88 23.05+3.99 -0.83" Group 563 576

(kg'/wn'qz) PG 22.38+2.38 22.25+2.39 -0.13 Time 1.624 21 3*

CG 23.48+2.43 23.84+2.80 0.36 Group*Time 5002 014

WG 35.61+6.86 36.90+6.71% 1.29° Group 4152 027

Lean b(id)y mass PG 28.20+5.78 28.33+5.85" 0.13 Time 4142 052

g CG 34.42+5.65 34.40+5.36 -0.02 Group*Time 3.219 .056

WG 16.03+4.29 13.54+4.40 -2.49° Group 2.828 077

%B‘(’;'g' s PG 22.957.14 223147.72 -0.64 Time 2651 115

’ CG 18.50+6.98 19.48+7.65 0.98 Group*Time 5724 008"

WG 0.80+.03 0.77+.03" -0.03"* Group 2.067 146

(i:/:elj() PG 0.80+.04 0.79+.05 -0.01 Time 7217 012

CG 0.82+.05 0.83+.05% -0.01 Group*Time 8.025  .002"

WG: Weight training group, PG: Plyometric training group, CG: Control group, BMI: Body mass index, WHR: Waist-hip ratio

"p<.05, "p<.01 : significantly different between main effect or interaction,
“p<.05, "'p<.01, "
¥p<.05: Significant difference between groups (*: WG-PG, *: WG-CG).
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Table 5. Changes in basic physical fitness from pre to post training.
Variables Training Type Pre Post A F 1

) WG 40.59+11.92% 42.25+10.91" 1.66 Group 6.502 820

Grip (Slige)”gth PG 27.9627.73%4 29.90+8.64" 1.94 Time 5.835 025"

CG 40.29+6.23"* 41.27+5.84 0.98 Group*Time 239 820

. WG 48.00+6.14 55.75+7.91 7.75% Group 2.865 074

S('rte;f PG 41.25+6.59 43.75+8.58 25 Time 5651 025"

CG 46.86+8.20 47.29+11.66 0.43 Group*Time 2.190 131

WG 51.00+6.57 55.25+6.16 425 Group 1.462 250

SIS S PG 48.38+9.53 50.25:+9.59 1.87 Ti 3.87 059

(rep) .38+9. .25+9. d ime 876 .05

CG 53.57+7.90 55.21+5.94 1.64 Group*Time 388 682

. WG 18.81+4.04 21.31+2.48 25" Group 394 678

e a(:fn:‘)*“h PG 21.25+10.49 23.63+7.85 238" Time 7.122 013"

CG 22.79+7.22 22.61+7.43 -0.18 Group*Time 2,678 087

) WG 55.88+11.22 59.63+11.76™ 3.75 Group 4412 029

Sarg?c”;;“mp PG 4575+9.10% 46.00+9.17 025 Time .060 142

CG 57.64+6.95 53.29+8.51% -435* Group*Time 4.526 029

WG 49.68+5.29 48.95+4.44 -0.73 Group 1.544 232

VOamax. PG 46.32+6.67 45.18+5.89 -1.14 Time 4.609 041

(ml/kg/min)
CG 50.205.40 48.78+5.12 -1.42 Group*Time 170 845

WG: Weight training group, PG: Plyometric training group, CG: Control group,
"p<.05: significantly different between main effect or interaction,

“p<.05: Significant difference between time(pre-post) in a group,

p<.05: Significant difference between groups (*: WG-PG, *: WG-CG, : PG-CG).
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Table 6. Changes in isokinetic muscle strength from pre to post training.

Variables Training Type Pre Post A F P

WG 126.52+62.47 139.63+62.11 13.11 Group 2.099 142

Dominant Flex. PG 103.57+32.33 112.48+25.05 8.91 Time 1.709 202
Knee- Peak torque CG 146.96+32.94 140.72+28.25 -6.24 Group*Time 2.531 .098

Isokinetic /BW

S gt (%) WG 262.79+46.69 288.82+45.97 26.03 Group 1.002 380
(60°/sec) Ext. PG 240.79+31.54 259.06+29.49 18.27 Time 706 408
CG 288.83+60.34 262.71+51.68 -26.12  Group*Time 5.601 009"

WG 114.36+41.06 134.90+60.99 20.54" Group 823 450

Dominant Flex. PG 99.31+25.86 105.60+23.13 6.29 Time 2,535 123
Knee- Total Work / G 115.11+36.81 1114342710 368  Group*Time 2278  .122

Isokinetic BW

Endurance (%) WG 192.11+38.74 203.83+34.87 11.72 Group 2,501 259
(180°/sec) Ext. PG 158.50+27.17* 171.35+29.03 12.85 Time 565 .090
CG 201.43+34.50% 189.63+47.81 -11.8 Group*Time 2332 259

WG 162.74+54.99 200.76:+40.06 38.02" Group 1.007 379

Flex. PG 138.75+72.43 145.82+78.84 7.07 Time 3.583 .070

Lower Back- Peak t .
Isokinetic & /Ba;q“e CG 173.24+59.58 165.87+51.60 -7.37 Group*Time 4218 026
Strength (%) WG 206.98+85.60 224.01+89.85 17.03 Group 1.775 189
Bt Ext. PG 195.57+85.20 212.86£71.50 17.29 Time 761 391
CG 268.23+84.75 259.47+74.94 -8.76 Group*Time 918 412

Flex: Flexion, Ext.: Extension, WG: Weight training group, PG: Plyometric training group, CG: Control group, BW: Body weight
"p<.05, "p<.01: significantly different between main effect or interaction,

“p<.05: Significant difference between time(pre-post) in a group,

p<.05: Significant difference between groups (% PG-CG).

Table 7. Changes in electronic hogu hitting ability from pre to post training.

Variables Training Type Pre Post A F p
_ WG 49.37+18.03 61.00+19.54 11.63* Group 008 992
it VRIS PG 53.00+16.95 58.38+17.00 538 Time 7345 012
(Intensity)
CG 55.64+13.04 56.36+11.99 0.72 Group*Time 2290  .121
. . WG 35.25+23.10 47.50+21.51 12.25° Group 1065 359
LTI 18 4 800 PG 50.50+21.19 60.63+15.52 1013 Time 9.100 .006"
(Intensity)
CG 4157+27.34 47.00+21.06 543 Group*Time 503 610
_ WG 156.38+16.32 168.88+19.50a 12.5° Group 3203 052
oy @il s PG 133.00+26.26 141.50+24.26a 85 Time 7595  010°
(rep/2min)
CG 152.29+24.71 156.64+18.64 435 Group*Time 656 527

WG: Weight training group, PG: Plyometric training group, CG: Control group,
"p<.05, "p<.01: significantly different between main effect or interaction,
p<.05: Significant difference between time(pre-post) in a group,

*p<.05: Significant difference between groups (>: WG-PG).

3) AAZ A §45E W3t FIZ7] A E(p.05), BFE8IG(p<.05)°14 S7He B2
E2217] B2 2 (Power of the round house kick; ©] ™, Eg}o| L EEF-2 FX}7| A (p 05904 S7H=

5} Round house kick) (p<.05), FI*}7] E}28(Power of Ho|H, 542 1-2J5t X}o|& YEPHti(Table 7).

the turning back kick; ©]5} Turning back kick) (p<.01),

EtA 314 (Nember of hits) (p<.05)0l14 AI717F #5371 =9]
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AR vaolq £ ¥ FolEEdo
2
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|
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