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Abstract

This study was conducted to investigate the effect of fencing players, a lower limb strengthening exercise program, on perform-
ance-related physical strength factors for 8 weeks. Randomly assigned 13 Lower Limb Strengthening Exercise Program and 13 Fencing
Basic Exercise Program to elite athletes in Korea. The exercise intervention was performed three times a week, 10 minutes of warm-up
exercise, 30~40 minutes of the main exercise, and 10 minutes of warm-up exercise. The outcome measured the maximum isokinetic
strength and average power of the knee flexor and extensor at an angular velocity of 60° /s and 180° /s, respectively, and calculated
the extensor/flexor ratio. We also measured dynamic balance, body response time and trunk flexibility. The results of the study were as
follows; 1. At an angular velocity of 60° /s, the peak torque %body weight and average power %body weight of the left knee on ex-
tension, the average power %body weight of the left knee on flexion in experimental group showed significant improvement after
intervention. 2. At an angular velocity of 60° /s, the peak torque %body weight and average power %body weight of the left knee on
extension in control group showed significant improvement after intervention. 3. At an angular velocity of 180° /s, the peak torque %body
weight and average power %body weight of the left knee on extension in experimental group and also in control group showed significant
improvement. 4. In the reaction time, the experimental group significantly increased the post-value compared to the pre-value. The lower
extremity strengthening exercise program applied in this study has a positive effect on fencing athletes’ lower extremity muscle strength
and reaction time, so it can be used as basic data for more efficient training program development during athletes’ training.

Key words : Fencing, Lower limb strength, Performance, Physical fitness factor

A0EE FEASUST AR SO,
* 0jk8688@hanmail.net

8571o| SiX| Zigt 2EZE70| HalMeo| ZV 2 i MRl nxl= g 181



AL ] Ao Heo] Ax=E WG AX=IA FH
o] frEHY AT Ee AMREE A «l%‘]i]fﬁﬁ}ﬂ
Al AHEE(Sabre), ol#H|(Epee), S & (Fleuret) 3714 TE5OZ &

"ot A4747] Al 718 SHAXE 349 $94E Hsh] ¢
3 7EHoR MEE TR BEFente) F4o] F83ich A
oA E3& 12529 ARIIE 7FA7] wiEed 4 A1 %
E 5Z2 yzteta wE #dES @3t Rol & Bianchedi, 2008).

AEE Aga BAg 71‘715"‘1 2R8NS AYHEH F2 A

ke telE $oE YES W FHE tE HFHA st

] [q]_,_oﬂ A] 0]5_ o} %Z—]_i g 2= o]t u]i—lxéjq. ./,:7]—790
Eﬂﬂei o—nﬂo oﬂ‘é’“%\t T)'_\“jal@] 5@?&74"
He] Mol FAAE gHslr] A3 At A AdeHH
94 5ol F83 AEQQloeF BRuE JriTsolakis, Kostaki
& Vagena, 2010; Oh et al., 2013).

A27] AR BE &5 Aol ol WAE7| Stk
9] F2Qdo] 29Eg} S AT T8 88loH, &4 gl
£ 7]9% dtiKlinger & Adrian, 1983). o]&%o] 7139 e
flelirte w2l 343 Wl 7e FAke fI3 FHo| Hask

olFg 7lEEs A7 A3l £ Aldl| sA ZEe} Zukg)
ez TIo] S7ETHTumner et al, 2013). %= 249 1%01

T 7es FY] HsiMe ddE T2 A gold ¢
T AA G 7 AV 8% aRlolt AR, 73, 2016)

AL e =2 o 583 7159 28 281 52
ol Auk W2k $Eow HAFPA 7)%A

E

S FaE = 2=

HIA S TRl 4 Sl 5°ItRoi & Bianchedi, 2008). ©]#
3 o] wHEAQl FRo= <l AlAA eyt Bdde] 2
w7t g1, FAS o7 Fu Fshs 7)E FAEC] Yol
AARE FHoz QIgk Ayt TAEA Fck@dielAaTs], 2015).
Turner 52014 WA AAE A&shs AIATES] &5
o E7¥S sdsta Jlsior duka RusiGith webd A
& ARl ATEd) §lA) FARE WHEA R 43to ey B
I} gt AlAle] o] A718E AsAY)e UoE Agsla
ATHAN A, 494, 2013)

AT A7 WAAFE e & AFEdds WS
o] 9% A9 FweE 2E A, A4 L AY nwdF,
2008; A8, AWS, 2018 ARL, o718, 2017) 5 2 AT
Eo| FE o|F%om, WA Fa3 A< %%‘ziz%loﬂ
&t d7e $E5¢ Aotk JEs, o)FE FYHAN) F
7} 7371550t 45E 2870 2] Wi 6 E#X*ol
o8 WS 93k 5o g Egoldo] ety 3lEd)
ol %3 A7 i TS Fow, FF g 3ol
TAFHANAM A&Hol1 FFE Je AL FASL wHs)
= 58S F 5 L Aotk wligA B A7 AAAFEY

A8l ¢ex2 o] A718 #HA Aall

182 Sport Science 2021. 39(3)

Fiie! '@Q(KFF)oﬂ E5o] = AFE
FEZ A

ol zgsagqurzq &4 @ 228 A9
tgom, & AT 543 Aat 5o
T Zel| gk 5 Wslth oAt
= Aol 159, 5A Hdel 15
7247y 529 wjAsGith AT W)t B 4Ho] e
oz ATFE AAEIATE T2
»l% T2 w2 7 http:/fwww

J
offl
ol
L)
o
o
rL
£
or
re
2 ©
E

o?rlHUoE.Fll‘%l‘-?ﬂ
olr
Oll‘!“ﬁé—(l:; rl'E
SO R
R e
O
ol T s}
B 05 o
OEOE‘C” s
fo =~ o I N
O-lq‘émg>-£
morﬁjeo
) ol
ofo
T

ap o
z 1Y
2
D
ofN
S
ol
_ rulo

125

O]I.
rlo
_“.L
N
o>-

.randormzatloncom/)g

2 dAFdMe ﬂiﬁﬂtﬂ@}"’ A& ds2HE U
dhol 3PS THsAM S 1263-201906-HR-036-01:  2019-02181).
ATk EAL e <E D3 2o

2 EMES Y uiy
1) AR|Z=AM(Body composition)

AAZAL Inbody 770BioSpace Co., Korea)o2 = 6}931
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Height(cn) 1719741098 169.38+9,95 629 535
Weight(kg) 64.05+9,02 66.47+9.46 - 666 512
Fat(%) 16,9046.89 21844576 -1.982 059

EG: exercise group, CG: contral group, All values are meantstandard
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Weeks Exercises Reps  Sets (560
Single leg speed hop 10 3 30
Side hop 20 3 30
1-2 Banded Inclined bound 10 3 30
Banded vertical hop 10 3 30
Banded lunge 10 3 30
Split jum 10 4 30
38 | PIt | | Y '
Single leg stride jump 10 4 30
I 3 Az gHeo| 2 pound)
Yelow Red Geen Blue Back Sier Gad

50% 2 25 3 45 6.5 85 14

100% 3 4 5 7 95 13 215
150% 4 5 6.5 9 125 17 275
200% 5 6 8 11 15 21 335
250% 6 7 95 135 175 255 40

Weeks Exercises Reps  Sets (Zg
Leg press 10 3 30

Half squat 10 3 30

1-2 Leg extension 10 3 30
Leg cur 10 3 30

Standing calf raise 10 3 30

» Burpee test 10 3 30
Squat jump 10 3 30
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Group Pre Post t(o) Fp)
EGn=13) 68.92+14 .40 79771717 3.663(003™
Time : 001
Left CGn=13 64.00+18 04 68.85+16.25 585(139) TimexGroup : 71
Group : 208
t(o) 769( 449) 1.666(109)
Extensor
EGn=13) 85.46+14.71 85.15+15.50 1086(933)
Time : 44
Right CGn=13) 797711178 84 5442129 -1.190(257) TimexGroup : 354
Group : 589
t(o) 1,089(287) 084(934)
EGn=13) 49.92+13.00 54.00+10.78 -1,208( 250)
Time : (022
Left CGn=13) 443141548 49 15+15.01 -3,191(008) TimexGroup : 837
Group : 310
t(o) 1,001(.327) 946(.354)
Flexor
EGn=13) 57 31+11.96 57 85+14.70 -.260(799)
Time : 232
Right CGn=13) 50,69+12.70 53,08+13.60 -2.012(067) TimexGroup : 446
Group : 273
t(o) 1.367(184) 858(3%9)

Al values are meantstandard deviation, *:0¢.05, *:0{ 01, EG: Exercise Group, CG: Control Group,
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EGn=13) 59.92+15 01 69.00+16.03 -2.952( 012 T - 00
Left CGEn=13) 55,08+1597 59.69+1594 -1.597(136) TimexGroup : 301
Group : 235
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Biensor =13 76231988 76.38+19.25 037(971

EGn=19) 2319, 3619, 067(971) Tme %1
Right CGn=13) 72.00+13.08 72.15+18 71 -029(977) TimexGroup : 1,000
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(o) 931(.361) 568(575)
EGN=13) 49771095 5515+11.07 -2.902( 013 Time - 001+
Left CGn=13) 44 38+1563 4869+1278 -2.574(,024) TimexGroup : ',670
Group : 233

. () 1.017(319) 1.378(181)
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EGn=13) 5823+13 17 59,69+16.27 531(,609) T - 730
Rignt CGn=13) 53,00+13.89 52 77+11.86 111(914) TimexGroup : 635
Group : 250

t(o 1.555(133) 1.240(227)

Al values are meantstandard deviation, *:p¢.05, *:0{ 01, EG: Exercise Group, OG: Control Group,
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Group Pre Post t(o Fo
FGn=13) 48001129 56.00-0.48 3135009 e o0
Left oGn=13) 44.31+11.06 49621048 2730018 TimexGrowp : 410
9 842(408) 1629(116) Gowp : 201
Extensor
FGr=13) 59.23+13,60 600813 24 ~644(532) e o5
Right oGn=13) 568511 47 5754023 - 263(797) TimexGrowp : 959
0 483(639) 567(576) Gowp 587
EGn=13) 3931-9,60 4054+6,69 487(639) .y o
Left CGn=13) 33,86+1142 37.85:8.10 -2.183(050) TimexGroup : 384
i 9 1321(199) 904(365) Gowp : 218
exor
= +

EG=13) 44461186 4300+0.46 408(690) o 10
Right oGn=13) 3969+10.96 402311065 -300(709) TimexGrowp | 607
Group : 332

9 1,064(299) 686(499)

All values are meantstandard deviation, *:0¢.05, **:0{ 01, EG: Exercise Group, CG: Control Group.,
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Group Pre Post t(p) Fo)
EGn=19 7231416,13 87 368+16,32 -3.802(009) .y .
Left 0Gn=13 66,62:15.76 7354+14.90 2051(069) TimexGroup : 130
) 910(372) 2250033 Group : 0%

Extensor
EGn=19 897741697 9P 5411976 1.003(326) g 5
Right 0GN=13) 833116.20 86,8517 43 -1.084(223) TimexGroup : B4
o) 1004(316) 779(444) Growp : 363
EGN=13) 58,7711 55 62771001 1.166(266) e o
Left 0GN=13) 50,62+19.38 57 90+13.98 283015 TimexGroup : 449
- o) 1308(205) 1016(320) Group 21
exor
EGn=13) 65.77414.12 67 54+15.99 ~871(401) g w0
Right 0GN=13) 60,38+17 59 616041780 -518(614) TimexGroup : 866
Group : 375
o) 861(399) 893(381)

Al values are meantstandard deviation, *:p¢.05, *:0{ 01, EG: Exercise Group, OG: Control Group,
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ERiA) g
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AT 2] oA a3 YeRRA &9kan, Al7)ek gl digh
FEIT 25 YA Youth

Group Pre Post t(0 Fo
EG(n=13) 98784613 9896 +4.80 -148(835) Time : 533
B(aJLae?ge CGn=13) 93.73+657 M65 +531 - 744 471) TimexGroup 675
10 2.029( 054) 2.172( 040" Group : 033
EG(n=13) 95204599 95,85 +559 - 494( 631) Time : 809
E(gglgr‘%e CGn=13) 95,64 +650 9545 +4.00 134(895) TimexGroup : 655
(0 -181(:858) 207(.838) Group : 990
EGn=13) 276.88+27 49 258 92+22 03 -2510(027) Time - 150
Reaction Time OGn=13) 2894242918 285 544689 155(879) TimexGroup 348
1o -1.852(076) -1.128(271) Group : 075
EGn=13) 15,14+9.05 15.03+8 55 -302(768) Time - 307
Flexbility CGn=13) 15454849 14 56+8 58 1.244( 237) TimexGroup : 440
1o - 092( 928) 140(890) Group : 982

Al values are meantstandard deviation, *:p¢.05, *:0{ 01, EG: Exercise Group, CG: Control Group,
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