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The Effects of Body Composition, Blood Lipid & Lipid
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Abstract In This study investigated the effects of various intensity cycling exercise on body composition,
blood lipids and fat metabolism in obese middle-aged women. 17 people obesity middle - aged women
aged 35 to 55 years were divided into 3 groups: 5 people in the low intensity group, 6 people in the
medium intensity group, and 6 people in the high intensity group. The object of this study was to compare
the effect of cycle exercise performed between 20 ~ 50 minutes per a day,]1 3 day times per week on the
body composition, lipid profile and lipid metabolism of obesity middle - aged women. There was not
substantial difference in body construction between groups. in blood lipid changes, there was a substantial
difference in glucose between groups, There was not substantial difference between groups in the change
of fat metabolism. In addition, there was not substantial difference in the interaction effect between time
and time X group. It is expected that the results of this study will be used as basic data for related field.
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Table 1. Physical Characteristic of Subjects

G N Ages | Height | Weight | %fat | BMI
an | 49 | em | ko | @ |kg/m)
Low Intensity
Exerdise Group N5 51.80 | 161.00 | 66.80 | 3656 | 25.44
(VO 30-40%) 7.9 | $621 | 1198 | #6.95 | £3.77
Middle Intensity | 5433 | 15723 | 6326 | 3551 | 2565
Exercise Group N=6

(VOnmar 50-60%) 1550 | 420 | £7.79 | +4.69 | +2.79

Hight Intensity
Exercise Group N=6
(VOsrmax 70-80%)

values are mean * standard deviation

50.33 | 16850 | 65.16 | 34.15 | 26.00
4,08 | 1083 | £12.12 | 8.16 | #4.91
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Table 2. Two-way repeated ANOVA about the change of Body Composition

Item Period Group N M£SD Group SS of MS F p
LIE 5 66.80t11.98 group 73.804 2 36.902 160 854
© v‘\’/“:eks) MIE 6 632647.79 ermor 3226287 14 | 163465
Weight HE 6 65.15¢12.12 period 404 1 404 306 589
LIE 5 67.14+11.21 ot
0 post MIE 6 6335:8.17 pgjgii 092 2 046 035 %6
(6 Wedks) HE 6 65.38+12.59 ermor 18497 14 1321
LIE 5 24.4248.26 group 11.854 2 5.927 048 %4
© v‘\’/“:eks) MIE 6 22.7545.70 error 1745311 14 | 124665
Fat mass HE 6 23112974 period 1.047 1 1.047 928 352
(9 LIE 5 23.7818.65 period”
@ \‘;Vozéks) ME | 6 22634574 goup 378 2 190 168 | 84
HE 6 22.8148.78 error 15.790 14 1128
LIE 5 35.5616.95 group 12,630 2 6315 075 929
© v‘\’/“:eks) MIE 6 35.5144.69 error 1185918 14 84.708
% Body HE 6 34.1548.16 period 1027 1 1.027 595 453
fat(%) LIE 5 34.7847.22 .
@ \;;Voz;ks) MIE 6 35.4044.94 period*group 740 2 370 214 .810
HE 6 34.0046.95 ermor 24.166 14 1.726
LIE 5 23424218 group 12.285 2 6.142 72 503
pre MIE 6 22.06¢1.81 ermor 119.004 14 8.507
Skeletal musde | (0 Weeks) HIE 6 23.13+1.99 period 135 1 135 a4 | 516
”zas)s LIE 5 2350£2.81 .
kg @ \;;Voz;ks) MIE 6 2213166 period*group .050 2 025 083 21
HE 6 233612.12 ermor 4.267 14 306
LIE 5 25.4443.77 group 12.285 2 6.142 Rz 503
© v‘\’/“:eks) MIE 6 25.6642.79 error 119.004 14 8.507
BMI HE 6 26.00:4.91 period 135 1 135 44 | 516
(kg/m?) LIE 5 25.3643.77 .
@ \;;Voz;ks) MIE 6 25.6042.66 period*group 050 2 025 083 21
HE 6 2591481 ermor 4.267 14 306

LIE: Low Intensity Exercise Group(VOzmax 30-40%)
MIE: Middle Intensity Exercise Group(VOzmax 50-60%)
HIE: Hight Intensity Exercise Group(VOsma 70-80%)

311 MEe H3

AFol Hgt AZ= TE(group)d Bahs HHE
W, A 6680+ 11.98ks, 8% % 67.14+11.21k ©
2 UEpgod, FHE d8(group)e AR
63.26%7.79%g, 8F ¥ 63.35+8.17kg2 2 UEIFC
o, I3% IF(group)2 AHA 65.15+12.12kg, 8F
T 65.38+12.590.2 Yelgtt Two-way repeated
ANOVA 43t 23} 15 (group), A7), A7 x &t
7 ATAEY] BitolA {olgt A HolA| et

3.1.2 M| Hat

AR Higt A= lé(group)g] PFS AT
B A 24.42+826kg, 8% T 23.78+8.65kg 2
2 Uepgen, IAE  IEgroup) AR
22.75+5.70kg, 8F T 22.63+5.74kgC 2 UEFFO
o, 13T TE(group) AP 23.1149.74kg, 8% &

22.81+8.78kgo 2 UEPGTE Two-way repeated
ANOVA £4 23} JF(group), A7 xJd 7+ A%
Zrg-9] Ao Fogt A5 HolA] Attt

3.1.3 MXeEe Hat

AR F&o] gt AT DE(group)d] B A1
H, AP 35.5616.95%, 8F T 34.78+7.22% °O&
UeRgo %7*5 1F(group) *W
35.5144. 69%, 8F T 35.40+4.94%°0 2 YErto
17T OF2 AP 34.15+8.16%, 8F 31:
34.00£6.95%2.2 UEHTt. Two-way repeated
ANOVA E4 A3} IF(group), Al7], A7 xJAd 74
FoAEO aTolA FORt AE HolA] gkt

L=

3.1.4 429 Hel
1

TATH| et AZ = I8 (group)d] B 4o
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H, APH 23.42+2.18kg, 8F & 23.50+£2.81kg &
2 Uepgen, IALE  IEgroup) AR
22.06+1.81kg, 8F T 22.13+1.66kgCZ UEFFO
H, 1% TF(group) AP 23.13+£1.99%kg, 8¢ &
23.36+2.12kgo2 YEPGTE Two-way repeated
ANOVA #4 43 J&(group), A7], A7l xJd 7F
A5G0 AR {3t AF HolA| Uit

3.1.5 AKX Hat

AAZFA | gt AFE 159 B AmEY,
A 25.44+3.77kg/m?, 8F & 25.36+3.77kg/m*
o8  yeyged, FA=  IFE A

2565+2.79kg/m?, 8% T 25.60+2.66kg/m 0%
YeEpton, 13% 152 AR 26.00+4.91kg/m’,
8% 3 2591+4.81kg/m*o& UEhdth Two-way
repeated ANOVA 24 23} 1IF, A7), A7 xAdt
7 TG B4 {ogt A HolA| it

3.2 ESXRQ| Hal

ARAA 85 &l e BEAAY HIE Yotk
71 A8 24 2E(group)oll W3t B Two-way
repeated ANOVAEA Zil= Table 33+ 2t}

Table 3. Two-way repeated ANOVA about the change of Blood Lipid

Item Period Group N MtSD Group SS of MS [F p
LIE 5 178.80£40.08 group 6821.784 2 | 341082 | 2280 | 139
© v‘\’/“:eks) MIE 6 160.33:9.72 error 20048.333 14 | 1496310
Total cholesterol HE 6 206.16£30.10 period 397.837 1 307.837 | 3946 | .067
(mg/d) LIE 5 170.20£37.77 .
@ \;;Voz;ks) MIE 6 168.33¢11.46 period*group 161.929 2 80.965 .803 4638
HE 6 195.16£30.21 error 1411.600 14 305
LIE 5 55.00£15.95 group 760.125 2 384.562 762 485
© v‘\’/“:eks) MIE 6 56.50£9.99 error 7066.817 14 | 504773
HDL-C HE 6 65.00:21.17 period 54.626 1 54.626 2793 | 17
(mg/d) LIE 5 57.8016.25 .
@ \;;Voz;ks) MIE 6 578341045 period*group 7.301 2 3.650 187 832
HE 6 68.50+19.88 error 273817 14 19,558
LIE 5 110.60£28.78 group 1119.113 2 550.566 338 719
© v‘\’/“:eks) MIE 6 116.16£35.71 error 23175417 14 | 1655387
LDL-C HE 6 125.83£32.71 period 469.001 1 469.001 2566 | 131
(mg/d) LIE 5 106.40£34.90 .
@ \;;Voz;ks) MIE 6 106.16+14.93 period*group 47.125 2 23.562 129 .880
HE 6 117.66£30.67 error 2558.817 14 | 182773
LIE 5 96.407.56 group 178.046 2 89.023 B 566
© v‘\’/“:eks) MIE 6 94.00£5.17 error 2104.483 14 | 150320 *
Glucose HE 6 97.6615.64 period 215,651 1 215.651 7916 | 014
(mg/d) LIE 5 86.40+11.86 .
@ \;;Voz;ks) MIE 6 00.83£0.04 period*group 9.113 2 49556 1.819 198
HE 6 95.66+14.08 error 381417 14 27244

LIE: Low Intensity Exercise Group(VOsmsx 30-40%)
MIE: Middle Intensity Exercise Group(VOzmax 50-60%)
HIE: Hight Intensity Exercise Group(VOzma« 70-80%)

3.2.1 ZSYAHSS Hst

SEY2AHE] gt A I (group)d] Habs A
T, AP 178.80+40.08ng/dl, 8% 3 170.20+37.77
mg/dl °& Uehgow, JFAE IE(grouprE AR
169.33+9.72mg/ dl, 85+ 3 168.33+11.46mg/d| °= e}
$}om, AL IE{(group)= AR 206.16+30.10mg/de,
8F ¥ 195.16430.21mg/d0o2 UERITh. Two-way

repeated ANOVA 24 23} T5(group), Al7], A71xH
o 7+ AdeAEo] majolA] [t AHE HolA] it
3.2.2 THEX|H S AES Het
YA FHAHEC] izt A T (group) 2]
P AmEH AR 55.00+£15.95mg/dl, 8F *
57.80+16.25mg/dl O& UERtoH, 4% I8 (group)
2 A 56.50+9.99mg/dl, 85 F 57.83+10.45mg/ )2 =
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Uebgdon, 370% I8(group) AFA 65.00+21.17mg/
dl, 85 T 68.50+19.88mg/dlCZ ERFTE Two-way
repeated ANOVA 24 Z3} TE(group), A71, A71xH
o 7t JoAREe] Rl fORE AE Kol ook

3.2.3 MYLA|HH ZHAHZEO| Hat

AYEA Tl AR oigh A= I (group)
o] BFS AmHE AM 110.60+28.78mg/dl, 8F %
106.40+34.90mg/dl o= uYERgon, 4= 1§
(group)> AR 116.16+35.71mg/dl, 8F &
106.16+14.93ng/d)02 YeRton, 773% IE(group)
L2 AFA 125.83+32.71mg/dl, 8F 5 117.66+30.67ug/d!
OF Yepgdth Two-way repeated ANOVA £4 Z3}
T5&(group), Al71, A7Ix ek 7F A52k8-9] oA &
Ofgt A5 Holx| it

3.2.4 3RIAL| H3}

SFI20] tig AR IE(group)?] B AT
HH, A 96.40+7.56mg/dl, 85 F 86.40+11.86mg
/o2 YEpton, F4E IF(group> AR
94.00+5.17ng/df, 85 3 90.83+9.04ng/df 0.2 L&t
wow, 1% JIF(group) AH 97.66+5.64mg/dl,
8F T 95.66+14.08mg/d°2 UERGTE Two-way
repeated ANOVA 24 A3} A]7](F=7.916, p<.05)°l
A Rolgt 2lo| 7 YRttt sHAgt A7 x et 7F AF
2o avofA fojgt S Holz] gkt

3.3 X|YTHALS| Hat

ARAA 85 L&l e BEAAY HIE Yotk
7] $15) 2t dE(group)ell Wdt BT Two-way
repeated ANOVAEA Zil= Table 49 2t}

Table 4. Two-way repeated ANOVA about the change of Lipid Metabolism

[tem Period Group N MtSD Group SS df MS [F p
LIE 5 38540143 67 group 118983.325 2 | 59491663 | 1082 | 375
pre MIE 6 537.164125.23 error 791725733 14 | 56551838
Free (0 Weeks) -
f y HIE 6 420.83£159.30 period 30088.438 1 | 30038438 | 2138 | 166
atty aci LIE 5 443.40+167.83 -
(WEQ/D) . period _ _ _ _
o o W:;ks) WIE p 579.16:313.84 goup 1580.118 2 790.059 019 981
HIE 6 494.83£308.19 ermor 576250.000 14| 41160714
LIE 5 168.80:26.56 group 517.569 2 258,784 234 | 79
o v‘\’/‘;ks) MIE 6 157.33:36.48 error 15452.667 14| 1103762
Triglyceride HIE 6 165.66127.41 period 1079.504 1 1079.504 2138 | 166
(mg/d) LIE 5 154.20+11.03 period
@ W:;ks) MIE 6 1483343438 goup 45616 2 22808 05 | 956
HIE 6 156.33:24.01 ermor 7068267 14 504.876

LIE: Low Intensity Exercise Group(VOzmax 30-40%)
MIE: Middle Intensity Exercise Group(VOzmax 50-60%)
HIE: Hight Intensity Exercise Group(VOzmac 70-80%)

3.3.1 REIX|LY] Hat

AL gt A e 1E(group)o] Bk A
HEH APA 385.40+143.67uEq/L, 8F X
448.40+167.83¢Eq/L & Yelgon, 7% 1%
(group)2 AR 537.16+125.23pEq/L, 8F *
579.16+£313.84uEq/Lo.2 UEgoH, 14T OF
(group)2 AR 420.83+159.30xEq/L, 8F *
494.83+308.19¢Eq/LoE  UYERYTE.  Two-way
repeated ANOVA £4 23} TI&(group), Al7IxH
o 2F A AE] G A ROfRt A HolA| Aot

3.3.2 SHX|Hel Hat

SRl gt A= JdE(group)?] Bae AT
B AR 168.80+26.56mg/dl, 8% ¥ 154.20+11.03
mg/dl °& YERgeH, FA4%= IE(group)} AR
157.33+36.48ng/dl, 85 T 148.33+34.38ng/dl 02
Uehgom, 174 % & (group) AM 165.66+27.41
mg/dl, 8% F 15533+24.01mg/dlO=Z et
Two-way repeated ANOVA &4 A3} TI15F(group),
A7 x e 7F 5 Ag-0] asoA folgt A& HolA|

ket
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3.3.3 2IOtH|| Hat

glatolA o] tigt AFE 1E(group)?] B AT
H, AR 28.20+8.75U/L, 8+ 3z
29.40+13.16U/L o2 uyeptoew, 4L 1%
(group)> AFA 28.83+877U/L, 8% &
29.00+7.01U/Lo& Yepgow w7 18 (group)
2 A 43.50+15.54U/L, 85 & 48.00+20.03U/L
°2 Yehdtt Two-way repeated ANOVA 4 2
I JF(group), A7Ix T 7F ATAEO] F oA
oIt A HolA| itk

4.1 Aol Hat

RIAE #+st= H-l% é AA 42 54, 7HEE,
A S Al 89, WEEA 891, FRHoR
A S| o] o F Fof| wheh JFS won, o
HHA Aol A, AR o] Wstehe AL ouvA] dFHet
2] 2RS] Bt oA 71R1gHH13]. B|gto] Axolzt
I k= olf= olHE E4E d AFH SR ¢
3 AYSH BTk 1 EQ, =2 59 Y FHAH
£, 49 St d3t=o] Q7] wiEoltH14l. 34
A AL ES TOoEN AAFFY] §A] E S7HA
718 AL AR5 SdodS dides
125 A8t A5 AHEH, (1612 ¥ SHHE
< o= 1237 B35S AAISH A3t AATA
9] 344 ¥zlE Hastglon, [17]9] AFoA T H]
HEdolds e R FHAH A5 AHEHR]
SEAGE 1257 AT A AARAo] A
W3S Hskgint [18]9 dolAE FdolEdS o

Ao 1257t Bk AN A3t AAlA
ZAQl Wsts Busiyth. B AoAe Fd v
S 27 A Z(VOomax 30-40%), T ZE(VOzmax
50-60%), T E(VOomax 70-80%)Z Lol 857+ &}
AA SAS AT A AATE S8 HlE 5 Al
A, AAYE, AdFAFE BF TH F 44 %
FS Btk owt £ A9 A 1A 5 =] whet
AR WA B3ke] ZpolE HolA|= AUAT, &
AZHE 20~501 0.8 A5 8537100, ZF 29 AlA|
T4 st At vl E%% Aoltt. o= AW
*bi— Z*‘OE oNyA ARE F7HA717] YAl

A Eolofdhs EO%“ Axet & 5 9lo

O

ﬂl

Holl

(1919] AFoNME 25 ARkl et 23k 27171 402
ofstefl ®laf 100 oldell &3t 2717k 71 S Al
Al AL o] QA 1 Hog Helnk wepA 2
AN PH AFE(VOzma 30-40%) &5 Alhe
ASoke Aol A Aot 898 o =4 = U= AL

2 Hol

£ A8 5 & 5 Ak AL AFEES A
59| 3YSE A £ 25 BEE SRAAT o
Bt 8% A& AL o F85 TS ek
Aot AA 4 2de At 27 25 Al A, F AL
B 7 5 A2 AREAA S0 oY, A=
30~40%, I = 2082 A6kl = AH20]%
= 2 Aol sl

T A7 A} &S o] FaAE Aol z
Zo] y§aj[21] Eojof 5t11, &5 W o= Q01
59 A7t BR% Aoz wA

Mo

42 HEX|ZC| H}
Hgtolgt TestA| IAISS Yulske Ao ohdzt
A AFAIE 7t ST AU Ee 2717 AA o
St AlzAlof AAo] ResHA A€ A ¥t
X]H]—_Q_ H]E'a]‘cq LHZP ;qtl}o] H]ng—x-l og UJ—o]-X] /RC}—
gE Auishe[22], ols 1EY, T, BHAESE, 59
FHES #0131, SAHTG)Y 5719 A At
9 ZYAHES(DL-C)Y S7F LU= Al SHA
E(HDL-0)9 ZA 5 oA AE&2uy =2 Ay
7HAI AL Qetal ELOP ATH23]. oA T4
;%117“3 TC, TG, LDL-C, HDL-C 52& #A4F
X]zl HHO 5_7]-3:_ —r—&lcgjl} Euﬂﬁfﬂr
A=y 2o gy A 9 g g} o]
i3t 2 g BUE fYeIG 83
g0l 2 A% E°| EoMA
o, TG7t &2 Ff<= 1AES 2 ﬁ%é_‘%u AdE
o] FoFItH25]. TGS s A 255
AAIRE A3 AE8A g 3 vgEshs ot g 5
Qe sz IHolgkeE S Bl 5FH26]. ES
SHEe der 87 255 S E@SAE H
Slo]] ¥3F AFE HHE, 2712 B[ FdoEE thFe
2 Whole-body EMS £&-& 853t AAo1AE f 2
SAEY ot HMSkE HolA| eRoktal siglem,
2812 SHo4S iAoz 857 TE5S AAlRt

mel o L

o 2
e
z g
ol ru&

!

ETINIT N
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A3 AFAA0 FHZ QI HStE Byt 2
oAM= TS WdoE AL E(VO2max 30-40%),
FAE(VOomax 50-60%), L7 E(VOomax 70-80%)Z
87 A 5% AAR A3} fEAHAR 85
A FET oA F7HE g o BAA Qul= At &
3] IPE 5olA tha o £ F71983S FAH
t}. ole} §H ZjmtolA|e] S = EFE A oA BF
37t AFS Rlotgl L, Hier AskagoA 8 oy
A 7142 AEH SEA Al HollA BE A 7
FE Il 2 AFolA &5 Frd] 2 XY
thAF H3te] Rofgh Aol & WAGHA] &5t olf= 8F
o] 2 T/ ALY 539 nEA|, A9 34
A= 5ol 11 olf Y & QIAANE FAET BAA &
Nde RET W9 FH 4 w3 J7] gl
2 ARET FE AFAE A, F 2= A
o] 7|IZHEE AW tARE st opFst Aty
A#EE0] ol JAFE F=7toll et A+toll ool A
d RS FojAlA AP Wert At

4.3 X[LTHALS| 5}

A A zo] 4= 0] i FHAHL G4 gujot
A9 52 ot 1709 S AlE(glycero)t 3
N9l S X 5 Kfree fatty acid; FFA)L2 EajHch
olZ gt AHHEs&-&(lipolysis)& Bl A4H Aol
A2 AREETH29]. &5 Al AHE At o 4
Slof| ofsto] AES7E AZMEE, FEAER FEA
WAL dF WEo] S7I6HAl "ok e Q1A A
W Ao A ZeiE FEATAke] &5 E5o] AEEH
71 feiAe @5 UEHol eRtE=T, A=A
AR 24d(hydrophobic)e] Zst7] ol & &5
A go} o]Fsly] fsiAe FH wHE <
(albumin)o] A= ojof 28k &= it} o]E % 25
= 9 & A TEEHe GRS o A &
3] HlEg&= d&T 5 U301

252 B AHTAL] #3t APATLE AT EEH,
TR FAL 52 AR ZATY A
A HEa & A(lipoprotein lipase; LPL) 84L& &7}
AA ZAYEA Y- Atk wefsta
=AY AL Fet ol8E FTHIA EF
FRALY +EE ARATIH, A7 LEOE Y

gAd, LPL, ZHAHE Holas 9 SAAY E5ia

il

o 34 F7kz A AT 3 HskE
& B
2 AT FUOHS BOE AYE(VOsmas
30-40%), S E(VO0umax 50-60%), IZE(VOsmax
70-80%2 857 A L858 AN At K2l
AL 8% A Tt tha Ssigon B4 o
£ QAT 58 1= 250N i o A 71
Hee et olg P esiole] BHE E
A T BF 57 AFE BASYL, e st
oM F8 o7 7142 AT FHARE A T
H BT e 4TS B,

2 A7 25 FEe] 42 A3 At usle] §
O Aol WS R ol 879 B EW|
2 AT ST v, A9 B3 W Sol 1 o
R % YA TR BAH F9YE FET @
29 94 +4 s} A3] MR AmEn. ¥
F AL A, F 14w AA Eol /e
2 A7 g ZT GFT 45 QRS ofd
PFE Tl thF Aol thpe] A RS B
oNA BT Bas YA

=
=
=

5. 28 ¥ HH

83710 Tt (M= VOomax 30-40%, 578
T VOimax 50-60%, TZE VOomax 70-80%)9] ZHA
A 62 SFIAY HEHE A st YA AATA,
F3AE 9 AgALllA A7) b, 1F 2kl BA
How ou] QA ¥oHA| AUAT Al7] Ztell 574§
JAEOA 2t dote ¥t A Kol F vyt
ol ol digt A, F, 1A= 85 AHA FHo] AF
24 9 gg A3 o] 7103 Aoz Helrh o]
Z23g EXE FF F o FojAY £5 50l %
A77F Fasts, oyl Au-9 sFoA9 A=A
Z3o digt AlE -3 a3k Aol Fychs AT
7} o Zasitt b4, o] W SAEH, AESE, 1
gho] o2 3489 59 BAVE & Bt 2AuE
ZE 9 4 S o= ARH
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