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H-25 7154 Efoldo] HEE AF7| A+
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==, A8 2 548 2 750l vAE 9F
2UaE - ghyF?
L Sddisha, w4 2. 2AHolFtst, HYus
4 -9- (lf N
=5 HdE AR AeE WoR A-2F 71 Edloldel 5%, Al 89l 28al 554 2 7wl viRle 9=
sk o sl
W HHE ARV A4 20808, A5 7154 Edlold AHOR), Bl 7154 A4 Eflold U8R F FA ATO
B FAgsto], Qe Wit Edo|= £EE o83t A% 75 EdoldT P AHolA AA| HelE o] 83t
ulo)s 4 Edoly Zeagen PAslel 1237 F 38 MR Asiel Uusian
Znt 252 A2 7154 Edlold At vl 71sA Adellde FolsHAl sk, AlE 89 S i) vEeA
S A4-8-F 71574 Edlold Adt vl 71s4 A4 Edlold ’é ol Al FoJstAl S7FstAAL, =d ey 3RS A&
s 7157 Edlold detellAnt —4*}74] S7Fk. &5 59 kA AZEe A% 7154 Edold ddolavt
Solsbl 7tEI90m, 45T 30 oh FRAe U470 154 Edlold WSt ul 15 42t Edlold skl
oAl S7tskit.
22 A4F 7164 Edlold &5 75 AlY 8919 I 12l k] 2 7)s el Akl 5 Edoldolt
i AEAS 5 Sl
FHo A-2F 7154 Edlold, 2597, Al A, sHY 2 7%
- )
I. A & =] st} M7t FojE=d 53], Hap] 7les 53
3} 771e) SohE AL S0 9lo|chuhdit, A
gass o) U sl AEA Rojza, g o O
A5 Aok 0 Sl A Ak 71 243, A AIRE AT M AN SR de aAsha, e
ujeho 2 EH:VL—]E 7148 o] 8sto] E-E Ax ot} tl‘__}‘;(]—ﬂ =2 /\'aﬂﬁ]'"‘f Eﬂ 0101 O]’X] R 7] o '?‘.9-‘?._]_'
B, 5531, AR, B, 207, olelet e 5 S RS sleselds) 449, 20, A%l 4
s A, el Ao ool S 719 WA A1 Ak 9l sk sl A
o5 090 3lo] =4 Hol= 3l 714
HE] 24 7]94_ 12 :(r)_ré!gi 1A= 7:]71011—4_ 77, 8l oheFet 52 o-§-stod ﬁzé ‘l“l’] 7HEsk= 7
o, 2010). WA A EUE A5 Al Hap g O HEEE CIRILL 20100 3, S, A, 200
o A2 2asho] AAE SA Hoje] =z} vl 7] Manolopoulos, Papadopoulos, Salonikidis, Katartzi, &
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Poluha, 2004), Wa}A] AF7] A4S Aot =&k} bt

T =
AE 7les 3] fside <, e, UAA,



46 7| EHE=ST M14H M3=

Uhehs T8 faolu(3hl7], AR, 2000).

He @A) 7led we YR el de
WRIStaL, W] Al 9 FAIE Heiie 84 e
Y A TULR T550] o] FoAoF (RN, 2
g T, Ao, $55, 2016). S5 AR 54 2
e 7] ofet el WHor & 475 ¥
7Rt 54 28 ke 554 71718 ARSEe] 54
sh, 53] &9 S4Y 45, T4 = 7] vl

=kl

(Ellenbecker & Roetert, 2004), ©]#3gt o )
2 gels AW £5e S0l Asiol 4R ghet 7t
F

&% 29 Fho] =EEn, W2 AldRolA AHos
Sle 23 258 Feo] hso] A ghuet 27 2
g Zto] =&E7| giRolchxaY, A&, A+, 2010).

B35 7164 EFJold(sensory-motor system training)
o AEz FY Sao Wi ARSRY T PHoRA,
o7 Al4-0] T 7)) gt o) orEEt g 9

3 &8 "o th(o]3l7], o|&d, £33, 2014), AlA &
7

A3 7 o] QPRAS Wb 7)s okt Sl o
AR, AEA, 2020), BL-2F A28 BHTNe] 25

&

2]
A A o =S = T
(integration exercise)O|CHAFH, TAMI, 2018). E

2425 7157 Edlold wEI <59 AL

o

ot
)

Xk
270 AT AFSLEFE, 2010), AFH AFS T
58710l U7 AT ARE S8E F, AT AL A2
of olste] 2 417 24, &F 24, Bl oA T
g 2L fA3te] 3719 sl Akl 29 Wy
oTHH R, $4%F, AEE, 2011, U5 7154 E

gold B = Fo] 5 EdF|o]d(core exercise training)
& A9k 8149 79| o F& FRF ARE 55 A
T (Brill, 2002), ZHAQ] 3L W3)5l7] 3t 2 7)50 W
g} @ H Fwt 5 B3| (lumbar-pelvic-hip complex)
xolo] 2eu AR BEA ASOR B8 49 o
g3l A frRI9F ot 2ol S AQ] Fake vIA H
e A7) Ao W] 71en 3718 ol =a=
FHEEA, S5, A717, dateE, 2020).

ol WEs THMEH e AR A= A7

Aol S AU WA S A WA 7162

2 A7 dVdAbs diEEEES] AR AR 55
EolQl= G FYA] st At F2l EA HHE A
7] AesE AR AE A= APat A
9] avE Hlawshy] flste], A5 7154 Edlold
AHO), vl 71578 A2 Elold HH8E) 12l F
A MO oz A d(random assignment)S E3

A 2T 349

Shiat, ATk AXel) SbA] e BAuk U3 Al o
o ejlEjolHE AXBIYon], SR ol & F, A

Table 1. Physical Characteristics of Subject (M£SD)

- SMFTG NFTG CON
Group Division
(n=9) (n=8) (n=9)
Age 16.33%£1.11  17.50+£.76  16.00%1.08
Height(cm) 174.7314.40 175.0912.68 169.51+6,32
Weight(kg) 08.8748.50  65.8915.36  58.3116.51
LBM(kg) 56.1046.29  58.01+5.28  50.03%5.56

SMFTG: #2-25 71574 W, NFIG: H-71%54 Ad,
CON: FA] X, LBM: lean body mass

A2 Martind] A A|S7](Takei, Y&
4% ¥, 0.1em S92 7SI AT AT AE

(CAS, DS ol gtel ZAT 7, kg W /|S5HA0

ﬂllm
o
ofo
ol
=
2



E201o| BfHE 77| Mol 282

CHE A S5 2 VIS0l Olxle 8 47

v, A A9 (Lean Body Mass: LBM)T} 2372 A 217]
A BAHE 0] 83 AR 717121 Inbody 770(Biospace,

= olgstol Ak

(

2) X
(1) ZHE2=)

M S SjEAE RS e glo] So) WEE o
15cm Y811 AA F2uk T8 H1 A o}
2 R Aol Hj2AAY £xolE Pr|ES Bl
295 AlIS3te] w2 29 kg dHR 7 =
Al B2 TR HE HolxA| gE

(2) =HHHEX2IH2IF)
A HEH 7= 9327} S 10~20cm A= Ee
A1 EolA B, B8 Y B WhHES Fof Hojat Pe
HA sto] uF LETe] 71&9& 7V 717k a7t
Ae] A2l 23]E At w2 A0S cm Y9I 715
st

8 Mo l=A)

Ao| AL vl 27be] A1 o] $IAF F P of
7he] Vel el Welgt AAE et F, A 4157
29 AL~ YA 9554

a = mESY Sl A AN e
ol Ao Hx 11 *4 FES UOR 0wl
o 01 &% o] A
o A4 w= = S4= #EEH:}. 2914 ASsto] &

=

S| &4 275 &4 98l Humac Norm Testing
& Rehablhtatlon(CSMI medical solution, USA)E AME-5}
G, SUA AN BRI S4B 24
) 90 S BRIES 02 T, S FHHL
A A-E dAAZ)AL, QR fEo] TheiR|A] s
7k, tHEF 22aL WS AR thE 607/secollA] Al
3} F912 33 Aste] B T e Tl=ac,

)

1:,

3. 4225 Jls4 E¥old ZRIY

2 AT A5 71 EdloldS ARt AW
9] HZHAAF YA AFE(squrt), H T E=Y A (single leg
plank), A2 |1 7} o] Z(single leg calf raise), A=

g1 dl=g|ZE(single leg deadleft), HX] EYAE(lunge
twist) 12|31 AF 1 A E(single leg jump)] 6FES
U8 Wt Edo]= 2EZ o83 PA-F 7154 Ed
ol g1} FAE oA AlA| Fots OlQﬂ Hl-ﬂ%‘é E

dlold IR TAslo] 1257} 5 33 Wmw v
L5 105, B &5 408, ATeF 108 A ]6}04 =
SEAZIE G0ROE Agste] s 42l
LA Efolyel LEATE Borg(1982)2) _%Ex}z]
(rating of perceived exertion:: RPE)o]| A3} 1~6F+=
RPE 11~13(2F7} 3l%) &1} 7~125= RPE 13~15(3 &
TEOR FAIES 5lo], $JE wlo] FAI9} FEAE A
Askalar, Sdlol= xEE oF 15%~2% AR E4]
7F AR = 5t &5 Y 1) :
E3E Hl-7157d Edlold ATk M E AHoflA] &=k
ARG Jlol, -5 7154 Edloldd s e w
A7gskaieh. ey A AT diidAks 1279 EY
§ 7IZt B HHE S A WALS FatiE fAst
=5 5kt

N

3
%
N

A}g = SPSS ver, 26.09] B4 &2
B olgalol BAFIOH, T TALY WHL AN
W Theat ek A WRCISA 2 Edely Wk v
A A2 Egold Ad, SA At I Al 1

W= BaH(mean)?} FFH

2 Aol g
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48 7| EE=ST M14H M3=

ZH(standard deviation: SD)Z AASFHL). ZF kb 25

o g 22 54 271l dhet sk A A 7,
el 5 A 4 B41S] H ol Al £
7] §J8te] RHEo] Qli= o] YHEFEA (repeated measure
two-way ANOVA)E: AABHIL}, Faih i 4520l
SOl ek 7%, B A o) Al e 7 Aol &
He] siste] QAAFEAS, TU HT W F A4 2
Aolg AFI Foked B4 (AFE st mE

SAA FY95E)S 052 A5t

o
1. 22

1) 282 Hat

A ko] 282k WEl ATR: (Table 2)0] A vk}
o) xigke] 3 A} folelAl e, Al7]e] 5 fat
oF Al719} lgke] AEakg oA frofall Lherdt, 717t

&% 7154 EEﬂOl” Aeteh vl 754 42 Edold A

IR e e oL A A
Lﬂﬂ LHERLEA] 233kt

1) HiZ=Q| 3}

A Riwre] vjzete] wal Avke (Table 3)of AAE
Hlo} gro] Zleke] At ik e 99k, A
719) 5 Azt 4719k WEre] 4TRG-S folakA et
weh 225 714 Edold Wuieh v] 154 4zt
ol Zgke] WiZel(p 09& fol7t et Lo
U A A folat ekt e el

2) =UHHXI2|H2|H7])2f Hat

Al ko] A Eels 7)ol Wk Auks (Table 4)o]
AN e} o] ko] F Tk foakA trehix ok

Table 2. Change of muscle mass (Mean=SD)
Time
Factor Grou A%
2 Pre-test Post-test ° 2
SMFTG 52.0246.1 54.11%6.5 4,02 G 035"
Muscle mass o . .
(ke) NFTG 53.45+4.6 54.14+4 2 1.29 T .001
° CON 46.90+5.5 46.86+5.5 0.09 GXT .006™
'pC0s, TpCon = aN B Asargo] GoIge ofu), p(05t AP ZARE ARE ZAL Zhell olst Zpol7l 9eg oju|
G: Group, T: TimeZ 2Ju]
Table 3. Change of back strength (Mean=5D)
Time
Factor Grou A%
o Pre-test Post-test ° P
SMFTG 90.89+24 7 102.00%18.3* 12.22 G .999
Bad((;[r)e s NFTG 94.44+11,0 99.31+19.9* 5.16 T 001"
8 CON 96.94£22.2 96.88+22.3 -0.06 GXT 010"
"pC05, TpC ol F &I El AFEAgo] 9olFhe olul, p(.05: AP ZANeH AR ZA} 7he]l Golgt Apol7t 9e-S oln|
G: Group, T: TimeS 2Ju]
Table 4, Change of standing long jump (Mean=SD)
Time
Factor Grou A%
P Pre-test Post-test ’ a
SMFTG 221,29%7.24 227.18+8.96" 2.66 G 689
Side step .
(ren/sec) NFTG 220.88%8.36 222.70£9.08 0.82 T .037
rep/sec
CON 227.00£14.00 225.44%13.67 -0.69 GXT o1’
'pC0s, TpCon AN B Alsargo] Golge ofu) p(.05: A AR AR AL gholl G2l Zol7t 9le-e oju]

G: Group, T: TimeZ 2Ju]
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8] 7154

waph e ekl
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o] AtojEAglO] W3} Auk= (Table 5) 9 A|
Al vke} o] mE WA FoJgt ¥t YEA]
siy=g

—

4) HESA|ZHFIAl HE)0| tH5}

A Here] AAl uk-o] Ws}l A7l= (Table 6)ol AAE
HRo} o] o] 5= Fk= FOJSHA UEhA] 4L, Al
710] 2= Fupe} A|7]9} Aol *Jiﬂ%% FISHAl Vet

o0& felt wabh et
W} e gt

5} AT} (Table 7) 9|
FOJSHA UePaL, Al
282 FrolskA yet
Aeke] (p(.05)S Folgt
AL el v] 7154 2 Edlold Jdkat AR

w
g

H
N

1) SHX| A2=H9| Hat

A ko] 514 Alelo] Ws} Zaks (Table 8)o] A
=l v} o] Aute] F Fak= GOl LA ik,

K719} 5 Efoh A7)0k gke] ALEAE-L HE} 95
o4 §ofal7l ekt 285 7154 Edold At
of HE3} £2(p( 0D Folgt st Uehto, u] 7
54 217 Edlold ot BANGS folt wsbt U

) it

Table 5, Change of side step (Mean=SD)
Factor Grou Time A%
B Pre-test Post-test ’ 2
SMFTG 41.44+3.05 42.00+4.42 1.35 G .303
Side step
(rep/sec) NFTG 40.5043.66 40,88%3.91 0.94 T 851
CON 43.5013.63 43.0023,74 -1.15 GXT .833
G: Group, T: TimeZ 2Ju]
Table 6. Change of standing long jump (Mean=SD)
Time
Factor Grou A%
> Pre-test Post-test ° 7
Whole body SMFTG 0.24+0,04 0.27+0.03" 12,50 G 663
reaction NFTG 0.25+0.05 0.2710.04 8.00 T .000™
(1/1000 sec) CON 0.24+0.03 0.240.02 0.00 GXT 005
oot pool: F &IF Bl A Ago] S0k oul, “p01: AP ZAKE AFE ZA} Zhell -ojat Zpol7h Qe lu]
G: Group, T: TimeS 2Ju]
Table 7. Change of standing long jump (Mean2-5D)
Time
Factor Grou A%
P Pre-test Post-test ’ a
SMFTG 38.72+37.14 77.24%59.02° 99.48 G .030"
Single leg stance _ _ .
(se0) NFTG 15.74+6.37 16.85%7.62 7.05 T .010
sec
CON 57.60%32.11 57.00£35.65 -1.04 GXT .003™

“p(05, p ol = AT} B
G: Group, T: TimeZ 2Ju]

Aol §ORFE olul, p(0s: A ZAlet A

WA 2 ROIR Aol7k 9heg vl



50 =Z7|H EHRE=ST A143H FMB= dset-gidE
Table 8. Change of Low Body Extensor Muscle Power (Mean=SD)
Time
Factor Group A% p
Pre-test Post-test
Left SMFTG 2333242519 2422142617 3.81 G 313
knee extensor NFTG 250.79+44 64 250.32+44.52 -0.19 T .006™
muscle power
(Nm) CON 264,02+32,27 264.16+32.18 0.05 GXT 001"
Right SMFTG 238.67+19.86 250,73+14.41" 5.05 G 433
knee extensor NFTG 256.8050.52 257.49+50.76 0.27 T .002"
muscle power
(Nm) CON 260.59+32.65 259.86132.33 -0.28 GXT .000™"
TpCo1, (00l F mI B gEabgo] $o7he oul, Tp(01: AP FASE AL AR bl folgk Aolrh e ool
G: Group, T: TimeS 2Ju]
Table 9, Change of Low Body Flexor Muscle Power (Mean=SD)
Time
Factor Group A% p
Pre-test Post-test
Left knee SMFTG 124,14+20.35 134,26+19.44 " 8.15 G 433
flexor muscle power NFTG 134.28+22.39 135.68422.96 1.04 T 001"
(Nm) CON 142,781+22.06 142,93+22.02 0.11 GXT 001"
Right knee SMFTG 133,10£21.50 142,41%20.69" 6.99 G 450
flexor muscle power NFTG 143.03138.50 144,38+39.04 0.94 T .004™
(Nm) CON 154.55+15.51 154,06%15,26 -0.32 GXT .001™"
UpCon F mT Ee AEahgol fOl8e oful, p(.05, pCo1 AP ZARSE ALE A} 2ol fofgt Aol Qg o]
G: Group, T: Time< 2Ju],
2) K| S22Ho| H35} QFRE AWl A2 AlA| Fote 52 3sh= vl 7w
d Edlold AA7F 57, A=Al 18a 5454 2 7]
A Aol 5] Faeo] Wsl ATk (Table Yo AK © C T Ny
] ol M= G wEsly] flste] AA 4 e s
 uloh o] ko] % vk el UehiAl egkar, - ;
_ _ TEEE S, AlY Hlew 2, oy, v,
A719] & wapel 7|9} Aeke] ABALL HET} 0= R
_ HESAIZE 9 e SAsIlen, 554 & 7e #ele
oA FofsHAl Yttt A5 7154 Edlold At L o = ona
N N o & /95 oA A 249 SISl 2 Aol
o] &} 92(p( 01 ol M LR, ] 7)%
A oldl ABE wlgro ? thet o] =ofetiat gk
A 47 Efoly ko] H=ah £2(p(.05)2 {95t H .
e 4ol Z3HE R ATP AY4te] F83 oS st
P Uepto, BANTS o3t Walh e ¢ -
o (Kenney, Wilmore, & Costill, 2015), :chy%"ﬂ == 7
L AaA 5EE AN adeRldE, WS,
2001), AAFR 71 2iAbge] Wstel Wi %?1_0] A
O m(Del Vecchio, Franchini, Del Vecchio, & Pieter,
[e) =
V. = 9 2011), BJAE 414 5 TjREe] AR7] A5Ee 2
E, AR EE AoR UEtHERES, [,
2 Aol "HHE AR Aees e 59 2021), 343], 71171%1(2017)2 A2l o14dS 1’41”0 xdgd
gk 2|9 ElepdAL, -84 S S A= o -5 Efojyel HERE EdolyS AR A I
A=l YE W P|an Az HhgS o] 8] Bl £ 2 [osHA sl FAR(2015) 25 EAE tiA
TE olgsto] 1257 4285 7157 Edlold AA|¢} 8 IFTEA &5 ZRIHUS AR A 2870
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Effect of Sensory-motor functional training on Muscle Mass, Physical

Fitness and Isokinetic Muscular Function in Taekwondo Gyeorugi Players

Kim, Seung-Hwan' - Park, Sung-Jun®

1. Songwon University, Professor 2. Chosun College of Science & Technology, Adjunct Professor

- Abstract N

Purpose The purpose of this study was designed to investigate the effects of 12 weeks of sensory-motor

training on muscle mass, physical fitness and isokinetic muscular function in Taekwondo gyeorugi players,

Method Twenty-six Taekwondo gyeorugi players were randomly assigned to one of three groups, i.e.,
functional sensory training group(n=9), non functional sensory training group(n=8) and control group(n=9).
The subjects in all training groups were participated in training for 60 minute/day, three time/week for 12
weeks, whereas the subjects in control group were asked to maintain a normal life pattern for the same period

of intervention,

Results The main results of the present study were as follows: Muscle mass was significantly increased in
functional sensory training group group and non functional sensory training group, Back strength and whole
body reaction time were significantly increased in functional sensory training group and non functional sensory
training group. Standing long jump and single leg stance were significantly increased in sensory-motor
functional training group. Left and right knee extension were significantly increased in sensory-motor functional
training group. and left and right knee flexion were significantly increased in sensory-motor functional training

group and non functional sensory training group.

Conclusion It was concluded that 12 weeks of sensory-motor training would be beneficial for muscle mass,

physical fitness and isokinetic muscular function in Taekwondo gyeorugi players.

Keywords sensory-motor training, muscle volume, physical fitness, isokinetic muscular function
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