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sted, 489 A9 095 o149 B9 08501 olH ERuRIO R Fojstar 9ty WHRS A=<
REA WReld, ole dAbg A, A - dHA HE, ded Agdn Bdol Eou g A It

(Barakat et al., 1988; Borodulin et al.,, 2005, Houmard et al., 1991).

AAEAYL AA G (Fat) 2 AALTZHLBM) 2 FAHH, AALZFS 25, Wop 78 7F2Ls=2 T
dEol Atk FEAAMRE A Awe] Frlshe vHHo] AAWTFL HAHoE HAasHy] AlFEHH,
AL F= 3%53491 Edol o Ao dHA UATH(] 53], 2001).

TRt 7IFe 2= A dFA S (body mass index, BMI)E Ab&-stoh. A A &R 57}

55 _:_-'4'0]'% A Fole} dtar, 302 ZFshd wiwto g 7Fdh A A A4 (BMI=Weight/ Height)
© g8 AMEEE vivk 3 o R Hv w2 AAdAVE dva AFEHAL, TS A AF
S 2 Yol A&t} (Katzmarzyk et al.,, 2000).

5. 83 X2 &%

F8| 28 & (Cholesterol) > A9 dFoz dFoA AW (lipoprotein) FEHIZ HEE I, BE M X
E =M e AERY Fag 74 dEoln, GASEE - 4528 F Ay 7HA 5289 7]
%71 g 4= 9 xﬂ WellAe 520 A Eolth(Dr Mike Laker, 2005).

s FUzHELS 2L FAVE A sE7F fAEoor st=dl, % S E ] 180mg/dl oo

= S7tstd J’}”E”“ﬁﬂo] A E P Aol Srtek, SdsHES VIEA W= 120mg/de ©]a,
200mg/ d¢ o]3tE vlEA S T2 A At Y53, B5A, 1997). 3 Dr Mike Laker(2005)= 4
HEH o 2 F Z2HE F*|(Total Cholesterol, TC)= 200mg/dl ©|3t= w3+ Zlo] F23HH, 250mg/
A2 FobAd BFsHASS] Ad=<e 2817F HY, 300mg/ L2 EokAW BWFFHERS APd=e
H7F Hof H4 ZiEEva ®a g

Cholesterole] T4 3ls 2 g5 HEAS vX= Fafo] JHEH o AFolA Aeolay WP}
o FFHA Fakh F5o] AHe ooz FEHy Qow, TC Fx9 WHiles d4A ZAx olid



A th(Prabhakaran et al., 1999).

Z YA E 2] (ultracentrifugation) ¥ ol 2] 3}
& 2H E(very low density lipoprotein cholesterol,

VLDL-C), A4 % AW Z# 28 E(low density lipoprotein cholesterol, LDL-C), ¥ % A|&td F#|

2~H|Z (high density lipoprotein cholesterol, HDL-C))Z o] Hth(FLt, &8, 2006).

LDL-Ce Zd&HES itetes 8 AWddoeln, S 28 E9 2&olA 49s @938t
Foll LDL-C 52 #4eY AHE HEF, 2238 28 55 odasied, LDLY e v
Cholesterol©] ™, o] gt T2 Lipoprotein TypeolX WA s = ZAET o Bo] @A =, AT A
LDL HFol ded 100mg o3& dgsid 1 FH2HES gt wiog FwWol o ol

k-

. g} %o DL 4FL FHY =L 240 JES Wi, Cholesterold] 443} 2@o] F3-2

£
[
iz}
k
lo
2
o
2
k=)
_vg
BN
A
iz}
k
N
e
=
e

ks

ZA7H = AES Fo]7] W&o 73 Cholesterol2 E3 A ¢ow, Fuiwoz o} Ea
HE2 AASIL SHZEEY] 2202 FFE =5 7IeA YA S Bssi, a9
HE ot LS AAStE =22 prostacyclin®] S g7/ %E, 2006)

F 4 A (Triglyceride, TG)2 AAAll EAst= A A2 90% o]d= AHAst= 7HE &3 AHZA] A
WAEeL = ZAA At AWM FAk diAbel o3 ATPE Atste oA doez &gt
Al A F AEEA St AL TehA o o)rl, Wl Fof

2 FA5cH 2 diFEe] $494
A oduA e gRtolug A, A7y =4S z
/d

(Fox athews, 1981).

TFHZHQA FAL F5S HDL-CE Z71A17]a, TC, TG, LDL-CY +5F& A3A|A ZE 4Z 23
o Whel] 7)osta vIgEx] g EHHolgtan B il 9Jo™(Olson &, 1991; Nara 5, 1999), 2o] &
7 o] A A f4tak F°] HDL-C ¥55 441719, LDL-C, TGS ¥ & HWEti Bugoez
M (Goldberg & Elliot, 1984), °1d HFH 55 AWz #HE AW Aoz dgstxu gt

T3 dF ZUzHES Y &Fd dside dFS A Fou, HAYA fALs *ES
AAlHH sH Ao AGASEH DS AAV e AU ADd FH2HE, 2AEE AT
FY2HE, TAAW T FaHT 4% AFASY oW 7ddte 1R AGW ZH2HELS F

7} th(Clarkson -5, 1981

~



1. 7R
2 oA7e gaAE A6 AFEn e e A7 § 4P, B Ave 2wy
Als] st en, Az Fol JALE Y BAES wET 8%, visdT 89, L ES
e AHEH FAA $WL BATOR AT o5 Pvel 2414 54L& <Table 1>7 2t}
Table 1. Physical characteristics of subjects
group age weight height exercise period
(n=24) (yr.) (kg) (cm) (yr.)
skilled (n=8) 44124235 69.48+9.68 171.72+7.97 9.25+2.31
unskilled (n=8) 45.1243.22 72.21+10.96 171.4+7.42 3+.75
control (n=8) 45.75+3.01 73.02+5.32 170.46+5.97 0

Value are mean * standard deviation

2. 3 =4

Table 2. Experimental apparatus

Experimental apparatus Manufactory Nation Measurement Item
Grlp Dynamometer Grlp Strength
Back muscle Dynamometer TAKEI JAPAN Back Strength
Trunk flexion meter Flexibility
VO, max
Vi k
Treadmill TAEHA KOREA O max/kg
VE
AT
MetaLyzer3B CORTEX GERMANY
Percent Body Fat
Inbody 3.0 BIOSPACE KOREA Waist-Hip Ratio

Lean Body Mass
Body Mass Index




3. 54 EA
1) Ay =4

A= F4 A FvlesY 2EHAS HAARoH, 2 SAHIROZ = = o}
2 (Grip Strength)¥ HiZHAE ©]&3F uiZ=(Back Strength), #]A}e] %01-‘9715 O]%fﬂ' Sl
(Power)S A3t o, ZAF8 (Muscular Endurance)e Sl d2o7]7], 4 =
SH7E o] &3 SlE gz w3 V|E HAStY SHEA

oy

-

2) A¥ 7T &%

HPa= A5 FPEA e E Treadmills ©]-&38te] Hof4hA4] # #F(maximal oxygen uptake; VO
» max), AT H A4 3 F(maximal oxygen uptake; VO, max/kg), 27| (maximal ventilation;
VE), ¥4t A 9 X)(anaerobic threshold; AT)S ZAsQow, 43 Ao 302 o4 ¢FS HI v
Bruce ProtocolS AHE-3te] I A7} A Ao 2 1 o)t 55 ALE F gl EX(all-ou)d 742 4
AletRder. bl Aubee A 1AIRE Ao AHg o w E34EE SAHSAY B AFolA AL

S8 ZF7I2dAF 24 FA = MetaLyzer3B system©] T}

= .
TE 3= <Fig. 1>A] B 8k} 2o], Bruce(1973)9] protocolZA] Treadmill % 1.7mphZ 7 A}t
R

10%NA 5= 3 &, 3Erttt AARE 2% 2ElWA £%+ 25, 34, 42, 50, 5.5mphE HZ
Ho g F7H7e We AEsdt

=& 73 AAL Foll Borg(1982)°l ol 119tE AAA 5 “FE(Rate of perceived exercise, RPE)e
g &F BEE IAHAT} FHHoE HRIEE o, sFIY, ATE, EHE 24g, I
= AOYY B 55 2ALHA BFsEA Aoy FeE HAdeses =St dxFHez ¢ o
deEe AT T gl 2 EEeva A4EW &5 54 8] Treadmille FAAIZ -
e TE F AAAE oAl kol Hulg AT oA {2 (recovery)S SHA 3T

g, WA 5= AA 4/‘]7} AHEE 7 A= ol Fd Aud HAE 5AES 53
o, 43 Fdole &5 A FEF AT



B Ao A A18E  Bruce Protocold <Fig. 1>¢} #th

Velocity(mph)

5.5
5.0
4.2
3.4
2.5
L7 12% every 3min
Grade 10%
60 40 10 5 0 3 6 9 12 15 . .
Time(min)
Rest Warm up Walking  Rest ‘ Incremental load exercise

Fig. 1. Bruce Protocol

3) A=A =3

A A "&-(Percent Body Fat, %), & 5FA|%&(Waist-Hip Ratio, WHR), A A% & (Lean Body Mass, kg),
A A #HA 4 (Body Mass Index, kg/m’)E Inbody 3.0 o] &3t A3t

4) 8FAA &4

5Ad E44 das g QP AP A 1242 oY FES FASL TR HFE HE F 1
3& FAZIE ol&ste tmel s F4F A (antecubital vein)oll A N EsAT. AL Y2
33 A tubedd Fol A AL 7E ©] &3t 3000rpm e E 101 AR & HE &
23t TC9 HDL-C2 V-Cholesterol 4O 2 #4311, TGS Cleantech Tg-S 4o 2 F4
31310 ™, LDL-C2 Friedwald 5(1972)¢] Al4H82 [ TC - (HDL-C + TG/5) |= ©]-&3t &4ttt

2 A7old ZHE A5 5A B4S SPSS/PC+ TIPS o] g, 7t Wd £ ABe
T3 FFUAE Stk 4 AT 719 Aole dAELHEA (one-way ANOVA)O. 2 #4185 AAl3)
Reow, FAHQ A HS(post-hoc)& Duncan®] WS o] &3ttt A4 #9 5 052 274835
At
AT

_10_



V. a7+23

1. 39 A g vw

HAed Ageo] vla Z#= <Table 3>0 YERd uie} 2
5,6, 7, 8 9 <Fig. 2, 3, 4, 5, 6>3} ).

o
&
NS
ot
I
e
-
Y
)
r o

W &-& <Table 4,

Table 3 . The result of comparison of Physical Fitness

Item Grip Back T Muscular
Flexibility Power
Strength Strength (@) Endurance (@)
Group (ke) (ko) (3]/min)
skilled 57.67+6.24° 153.28+18.13 1582+5.85 36.75+7.47°  52.75+6.17°

unskilled 5013+7.29° 137.7+15.99  12.83+5.05  31.62+5.18"° 48.97+11.29%°
control 4886+6.00°  134.33+20.12  11.43+496  25.12+5.74° 40.6+9.02°

F 4216 2.479 1.426 7.038 3.754

P 029 108 263 005 04

M+ SD * * significant difference between group

_11_



ot o] A= <Table 3>9} <Fig. 2>olA H= ule} 2t ofg o) An FAF2 48.8616.06ke
T2 501347.2%g S AT 57.67+6.24kg w2 EA YElgton, Jat f23H(Fxn=.029) o]}
ot

GEaz A% sz

o3 Afol7h et st

Table 4. The result of one-way ANOVA for Grip Strength

Grip
Strength =5 - & F P
group 362.933 2 181.466 4216 029
- between
sroup 903.853 21 43.041
- inside
total 1266.785 23
Grip strength
(kg)
58
56
54
52
50 / Ccon.
Muns.
8 / ski.
4 6
4 4

*: Significant difference between skilled group and control group

Fig. 2. The result of comparison of Grip Strength

_12_



2) Wi=H

Ao w2y el AFE <Table 3>9 <Fig. 3>014 ®E niel 2o wige A

134.33+20.12kg, P& HA L 137.7+15.99kg @7 153.28+18.13kg +£2.2 =4 Vel on, Izt

@ ol YEnA ekt

9, <Table 5> 4 R whsl o] Pehd Wizl te BARA A3 YU FF Fo
BA ggkom, AEAZE A3 AV K@ Aolt tEhtA et

Table 5. The result of one-way ANOVA for Back Strength

Back
F
Strength =5 d Vs P

group 1635.677 2 817.839 2479 108
- between

sroup 6927.407 21 329.877
- inside

total 8563.085 23

Back Strength

(kg)
155

150
145
140
135
130
125
120

Clcon.
[Muns.
B ski.

NN

Fig. 3. The result of comparison of Back Strength

_13_



oL

Aed FAAe AFE <Table 3>9 <Fig. 4>olA HE uisl 2o
11.43+4.96cm, W& H T2 12.83+5.05cm, < @2 15.8245.85em ¢ 02 =A YERS
ol YEhA] &Skt

>

Y, <Table 6>+ RE Wb} Lol Auy FAN e B4R A3 AU F@ ole b
BbA o, A HE A3 Pt Fo@ Fole vehtA wstth

Table 6. The result of one-way ANOVA for Flexibility

Flexibility SS df MS F p
group 80.361 y. 4018 1.426 263
- between
sroup 591.733 21 28.178
- inside
total 672.093 23

Flexibility

(cm )
20
15 /
10 [lcon.
/ [Muns.
5} BEski.

Fig. 4. The result of comparison of Flexibility

_14_



AdE ZAFHY A= <Table 3>9} <Fig. 5>0llA H&= niel 2o A7 Ay FATE
25.12+5.743] /min, V<& @S 31.62+5.188)/min, & @S 36.75£7.478)/min =02 =A YElGon, Mo
F 93 (F211=.005)%F0] 7} e T

g, <Table 7>cA H& upe} Zo] FJebd ZAFE ik 242 23 JAEE Fog zol7t
Uetgton, AAeAdE 23 Sd7e FATES FoeA =4 UERey, rsdaTe AT, sYET
I FY3 Zpol7b ERA] Skt
Table 7. The result of one-way ANOVA for Muscular Endurance
Muscular Endurance S5 df MS F p

sroup 543,083 2 271,542 7.088 005
- between
SHoUp 810.25 21 38.583
- inside
total 1353.333 23
Muscular Endurance
(3) >
40
35
30 /
25 /
20
/ [(lcon.
15 / Muns.
10 / ski.
5

*: Significant difference between skilled group and control group

Fig. 5. The result of comparison of Muscular Endurance
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5) &g

o

My

Had gol A <Table 3>9} <Fig. 6>l HE niel goh &@de] Ad 5ATS
40.69.02cm, V&AL 4897+11.29cm, AT 52754617 w o2 =A YERGoH, Hak fofdt
(F2m=04) XFo]7} vrebiieh.

$H, <Table 8>014] B wsl o] Fehd wwre] U@ BAEA An AU f9F ol
Bon], AFPF A3k £UTS FATEG R B dehgou, MEdTe BAT, 9T

FAF Fol7h A e

Table 8. The result of one-way ANOVA for Power

Power SS df MS F p
group 618.703 i 300.352 3.754 o
- between
sroup 1730.615 21 82.41
- inside
total 2349318 23
Power
(cm) -
60
50 /
40 /
30 / Clcon.
20 Muns.
/ ski.
10
0

*: Significant difference between skilled group and control group

Fig. 6. The result of comparison of Power
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2. g 47|54 ¥u

<Table 9> Weht nio} om, 74 g 441 &2 <Table

SECIRE PECREAEEES
9, 10, 11>3} At}

10, 11, 12, 13, 14> ¥ <Fig. 7, 8,

Table 9. The result of comparison of Cardiorepiratory Function

Item VO, max VO, max/kg VE AT HRrest
(¢/min) (AT-VO, max/kg)  (3)/min)

Group (¢ /min)  (ml/min/kg)
skilled 41447  5525+492° 11597+11.77°  41.75:8.74° 72.12+7.51
unskilled 3.78+.73% 524585  103.55+14.18"  31.37+7.24 74.62+8.24
control 325+.62°  4512+7.93°  8761+163°  2312+7.88°  78.87+10.64
F 4162 5.28 8.009 10.934 1.176
p 03 014 003 .001 328
M+ SD a b, significant difference between group
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1) HOP=AAF

Al HoAaAdHAZFY A= <Table 9>} <Fig. 7>°A B vk} o AU A=Y 23
EATFL 325+62 ¢ /min, U5 HTFS 3.78+.73 ¢ /min, SH T 414247 ¢ /min £ F =74 JERGO
H, At {79 & (Fom=.03) zto]7} Ve

gk

, <Table 10>614 R wpe} o] Aghd HujagAgel o BaEA 279 4970 §99
Jeen, 4FAF A3t SAEe FATRY FASA $A Jeor, nsaze FAL,
3} fe) @ 2ol7h GERUA i,

J{>->.L'
® O
F—U:‘arﬂ

Table 10. The result of one-way ANOVA for VO, max

VO, max SS df MS F p
group 32 > 16 4162 03
- between
sroup 8.075 21 385
- inside
total 11.275 23

VOz max

(dcon.
[Muns.
B ski.

*: Significant difference between skilled group and control group

Fig. 7. The result of comparison of VO, max
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2) AT A=A F

Ad AFFHUNALYAFS] AHE <Table 9>9F <Fig. 8> HE nie} 2o} AFTFH LA
o] A3} EAFL 4512+7.93m/min/kg, vl<4 @S 52+5.85ml/min/kg, < 55.25+4.92m(/min/

ke £o2 =4 Yelgon, ATt {28 (F2=.014) xto]7} el

9, <Table 11>04 B npol o] Jebd AFFHoNadFFol gk B84 23 a3t

gk ztel7t et on, As S 23 83y vsdTe FATRY o3t =4 vEls oy

T3 vsdTe FoA3 2el7t YEhGA] 3kt

# 40

~

g]
=

Table 11. The result of one-way ANOVA for VO, max/kg

VO, max/kg S5 df MS F p
group 427583 2 213792 528 014
- between
sroup 850.375 21 40.494
- inside
total 1277.958 23

(m¢ /m in/kg )
6 0
50
40
30
20
10
0

dcon.
Muns.
B ski.

AN

*: Significant difference between skilled group, unskilled group and control group

Fig. 8. The result of comparison of VO, max/kg
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3) JU &7 F

A A7 Fe A= <Table 9>9} <Fig. 9>olA HE uiel 2o A7 Fe 2y SATe
87.61+16.3 ¢ /min, V&S 103.55+14.18 4 /min, 4@ FS 115.97+11.77 4 /min <=2 A YEltoH,
A7 98 (Fyn=003) 2to]7} JERGT

38, <Table 12>0l4 R Hls} o] FAhd HUgr|Zo] thdh BAEA Ay Jat §93 2jo]
7} Jehgon, AEAE A9 Sl nESdAEe BEATRED §98H =4 JElgoy, £dF v
SEFL F93 2o)7t YERYA] gkt
Table 12. The result of one-way ANOVA for VE

VE ss df MS F P
group 3234.176 2 1617.088 8.009 003
- between
sroup 4240.264 21 201.917
- inside
total 7474.440 23
V E
(¢ /min) L
120
100 / -
80 /
60
/ [(Jcon.
40 MMuns.
/ ski.
20

0

*: Significant difference between skilled group, unskilled group and control group

Fig. 9. The result of comparison of VE
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=

) FAEA 93

W LA 9A Y AF}= <Table 9>9 <Fig. 10>014 E= uviel Zo FARARAY X9 23
& 2312+7.88nl/min/kg, P& B 31.37+7.24nl/min/kg, &AL 41.75+8.74nl/min/kg O 2
A EEEOH, HERE 9 F(Fan=001) Aol 7k hebreh.
SHH, <Table 13>0|A] B ule} o] Jobd FAAA 9o gt EAHEA Ay JaEzt foh
ol7b erten, A%AE As SdATe AT SATHG FoloA B Ueon}, n&AE
B SATLE Fog Zolrt yEhA] ekt

Hir

N

Table 13. The result of one-way ANOVA for AT

AT s df MS F p
group 3234176 ) 1617.088 8.009 003
- between
sroup 4240264 21 201.917
- inside
total 7474440 23
AT
(m¢ /m in/kg )
+
50
40
(T
30 / = Nl |
Jcon.
20 / IMuns.
ski.
10
0

+: Significant difference between skilled group and control group, unskilled group

Fig. 10. The result of comparison of AT
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5) AABAl Auts

Qe oAl AMSe] A3 <Table 9>9b <Fig. 11>014 BE whsh Utk PgAl Auiel Az
2 78.87+10.643]/min, P& HTS 74.62+8.243|/min, S H TS 72.12+7.518/min o2 WA el
]

w, JEt fFolg ztole YERUA T
3+H, <Table 14> 4 EE v}9} o] A
ol YetA gtem, AASHdE A3 Jazt {9k ol YERUA] 2T

Table 14. The result of one-way ANOVA for HRrest

HRrest S5 df MS F p
group 186333 ) 93.167 1176 328
- between
sroup 1663.625 21 79.22
- inside
total 1849.958 23
HRrest
(3 /min)
78 / B
76 / B
74 / i
[(dcon.
72 B MMuns.
| | ski.
70
68

Fig. 11. The result of comparison of HRrest
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3. fgd AA=EAY vz

flo

4o AAEYY v FAE <Table 15> ebd whsl gom, 7 g=w A WE
<Table 16, 17, 18, 19> ¥ <Fig. 12, 13, 14, 15>} Zt}.

Table 15. The result of comparison of Body Composition

Item Percent Body Fat Waist-Hip Ratio  Lean Body Mass ~ Body Mass Index
Grop (%) (WHR) (ke (ks/ m)
skilled 17.03+2.85° .85+.02 56.3+7.7 23.63%2.36
unskilled 19.52+3.43% .88+.03 58.08+8.56 25.28+3.01
control 20.98+1.77° 88+.01 58.2+6.16 24.57+1.73
F 4.143 Bal25 16 929
p .03 .065 .853 411
M+ S.D * * significant difference between group
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1) AAEE

A AALE] Zi= <Table 15>} <Fig. 12>94] K= vie} 2o} AA &9 Ay AL
20.98+1.77%, W|&HATL 1952+3.43%, £HATL 17.03+2.85% w02 A JUehygow, Hozk §o3t
(Fo21= .03) z}Fo]7} et

g, <Table 16>0l4 R+ uke} o] AAYso] gk BAEA 2y Ja3t Fo3F 2fol7b vt
om, AMSHF 2 sdTS FATES FY5HA 9 UERey, rsdre AT, sdETH
o] gk Zpol7t YRR 3tk
Table 16. The result of one-way ANOVA for Percent Body Fat

Percent Body Fat S5 df MS F p

o 63811 2 31.905 4143 03
group 161.703 21 7.7
- inside
total 225.513 e
Percent Body Fat
(%)
29
590 ...|||||||||||||||||||||||||||||||||||||||||||||||||||,',',','.'.'.'.'.'[
15 /
10 / Clcon.
/ Muns.
5 ski.
0

*: Significant difference between skilled group and control group

Fig. 12. The result of comparison of Percent Body Fat
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Ao ERXUEo Aixe <Table 15>} <Fig. 13>014 R wvle} o) ERAugo A3 vj&d
TS 88+.03, BATS 88+.01, SHTFL 85+.02 o8 YA UEhton, @%ﬂ T3k 2ol YEY
[e)

39, <Table 17>04 R upe} o] Fehd
= UEA gtoH, AbFHS Ao At 7ok Aol

Table 17. The result of one-way ANOVA for WHR

WHR S df MS F p
group 005 2 002 3125 065
- between
sroup 016 21 001
- inside
total .021 23

0.88 / ;

0.87 / i

0.86 / “““”“hlﬂn

0 85 Clcon.
/ Muns.

0 s B ski.

0

.83

Fig. 13. The result of comparison of WHR
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A AALFe] AyE <Table 15>9F <Fig. 14>0]A HiE npol 2oy AxwEe] 2y &4
[e)
o

£ 5808+8.56kg, EATL 582+6.16kg o2 =A Yelgon, Hazh

&
(S
\+
&
3
|

&

=)
Ay
[
K

&, <Table 18>014 R upg}l 2o
UEhA esren, AAFHS A3 JAEt { Aele UEuA St

Table 18. The result of one-way ANOVA for Lean Body Mass

Lean Body Mass SS df MS F

group

18.181 2 9.09 16 853
- between

sroup 1195.249 21 56.917
- inside

total 1213.43 23

Lean Body M ass

(kg )
58.5
58
o7.9
o7
56.5
56
05.9
090

(dcon.
[Muns.
BElski.

NN

Fig. 14. The result of comparison of Lean Body Mass
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4) ARAZFASF

& 23.63+2.36kg/m’, SATS 24.57+1.73kg/ m’, V&AL 25.28+3.01kg/ m' o2 =A UEyton,
o)

W7k fo)@ Aol YEGA et
7

S, <Table 19504 M uhst ol Awd AAFAFe] U3 BUEA 0 1A Fo8
£ U ggted, AFA%E A% 99 4o Aot YA gk
Table 19. The result of one-way ANOVA for BMI
BMI S df MS F p
group 10.958 2 5479 99 411
- between
sroup 123.863 21 5.898
- inside
total 134.82 23
BMI
(kg /m' )
25.5 /
25
|||||||||‘
24 .5 /
» HM
/ - [(dcon.
23.5 Muns.
ski.
23
22.5

Fig. 15. The result of comparison of BMI
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4. fgd @A Z9 Hu

o dFAAe Bl Ade <Table 20>0] yepd wvhel Zow, zb gEd ZAH A Y&
<Table 21, 22, 23, 24> % <Fig. 16, 17, 18, 19>¢} £t
Table 20. The result of comparison of Blood Lipids
Item TC HDL - C LDL - C TG
Group (mg/ do) (mg/ d) (mg/ db) (mg/ de)
skilled 166.62+27.71 55.66+10.8" 87.62+14.4 130.37+56.02
unskilled 177.12+24.91 48.66.88"" 94.25+13.62 153.87+47.8
control 185.62+19.55 41.43+6.71° 99.62+13.13 143.5+53.38
F 1.227 5.8 1.533 402
p 313 01 239 674

a,

. significant difference between group
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1) FEH2HE

A FF 2e 59 AP <Table 20>9} <Fig. 16>014 R nle} 2ok FFe 2 E9 29 5
zﬂ&% 185.62+19.55mg/ 0, W& @ 177.12+24.91ng/ d(, S AT 166.62i27.71mg/d1’, £o2 v YE
on, At Fo3 Aol UEhA &gkt
quj, <Table 21>°]4 H = uie} o] ol FIFe2H
ol YEhA &stod, AT A JEgt Ko Aol

o UF BAEY A% AU 79

JEhtA srgke.

z

(
-

Table 21. The result of one-way ANOVA for TC

A

TC df MS F p

group 1449333 % 724,667 1.227 313
- between

sroup 12402.625 21 590.601
- inside

total 13851.958 23

e

(mg /de )
190
185
180
175
170
165
160
155

Fig. 16. The result of comparison of TC

(dcon.
[Muns.
Bski.

AN
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2H 29 A3 <Table 20>9} <Fig. 17>914 He nish 2ty 9% A
TS 41436.71ng/dl, WS HATL 48.616.88mg/dl, SHTL 55.6610.8mg/
o, &3t o gH(Fn=.01) zte]7F YEbsT

Hhol o] Hud 19% e FYHAHEO o 2R Ay %

e Ahol7) me o, H‘f—@% A% Hare BAZRG #9984 A JEgod, n&d
]_

=~

2
AN
—
oY)
=
e}
N
N
\Y%
é
o i

A

Table 22. The result of one-way ANOVA for HDL - C

HDL - C SS df MS F p
group 809,274 2 404.637 58 01
- between
sroup 1465.057 21 69.765
- inside
total 2274331 23

(mg /do
60

50
40
30
20
10

0

CJdcon.
[Muns.
B s ki.

AN

*: Significant difference between skilled group and control group

Fig. 17. The result of comparison of HDL - C
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F F93k Aol YA ko, AME AT A JaE Fosk Zole YEA] Skt

Table 23. The result of one-way ANOVA for LDL - C

LDL - C S df MS F p
group 578,083 % 289,042 1.533 239
- between
sroup 3959.25 21 188.536
- inside
total 4537333 23

(mg /de )
100
\ T
/ LT
95 / ||||||||||‘
. i
[dcon.
/ Muns.
85 ski.
80

Fig. 18. The result of comparison of LDL - C
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4) A

A AL A= <Table 20>} <Fig. 19>0)4 H& uhe} 2t} &
153.87+47.8mg/dl, EA TS 143.5453.38mg/dl, S TS 130.37+56.02mg/ dl O 2 A eGSO
@3 fFo3 Apol= HYEREA] Fokth
g, <Table 24>ll4 He wpel o] FJebd FAHA Y] g By 23 {9zt foe
UERA] ekskow, AMSAE A ezt fo38 Afole yERYA ZSiTh

Table 24. The result of one-way ANOVA for TG

G ss df MS F p
o 2219.083 2 1109.542 402 674
e 57916.75 21 2757.94

total 60135.833 23
TG
(mg /de )

160

/ ||||||||||I

[t

150 / riW/ |||||||||q
140 / m"’wh
130 Clcon.

/ Muns.
1 2 O ski.
110

Fig. 19. The result of comparison of TG
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ABSTRACT

The purpose of this study was to investigate the effects of exercise level of badminton on physical
fitness, cardiorepiratory function, body composition, blood Lipids. The subjects for this study were
composed of twenty-four middle-aged men. The subjects were classified to three groups; unskilled
group(UG, n=8), skilled group(SG, n=8) about exercise level of badminton, a control group(CG, n=8).
For the physical fitness(grip strength, back strength, power, muscular endurance, flexibility), the
cardiopulmonary function( JO,max, JO,max/kg, VE, AT, HRrest), body composition(percent body

fat, WHR, lean body mass, body mass index) and blood Lipids(TC, HDL-C, LDL-C, TG) were
measured of exercise level of badminton.

The results of this study are as follow;

1. Back strength, flexibility were not significant differences among groups. Grip strength showed
significantly high in SG compared to CG. Muscular endurance showed significantly high in SG
compared to CG. And power showed significantly high in SG compared to CG.

2. HRrest was not significant differences among groups. /Omax showed significant increase in SG

compared to CG. VO,max/kg, VE showed significant increase in SG, UG compared to CG. And AT
showed increased significantly in SG compared to UG, CG.

3. No significant differences were observed in WHR, lean body mass, body mass index among

groups. However, percent body fat showed significantly lower in SG than CG.

4. No significant differences were observed in TC, LDL-C, TG among groups. However, HDL-C
showed significantly higher in SG than CG.

In conclusion, the results of this study observed that a level exercise of badminton was very
effective in grip strength, muscular endurance, power, /O,max, /O.max/kg, VE, AT, percent body

fat and HDL-C in middle-aged men.
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