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Aoy, dBALY Sol A T AXE VRO AL A
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7 23718 Wste] AA YL o F oHELWS YAgo] WL $&
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AT EFol andFre} F5E o ol Felst ASHE AT
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Fdol 1kg?] AFS ZAAFIHH SHE 1,100kcal®] HHE ZHAEAA
o "Ar}

AR #A=2e HFFS A4S d= FEA4F [(7]1-100) X0.91L 7|&
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<E D Ze=o nE &9 AF G #=2e] QT

g5 g el e 3 BT #EF A "5
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> % 3}_—.—76]]1—0]1/} z;a;q]z S 0] Sl AAE ekollA] AZFZ7ere 93 AAst
430 208 el AT F=S AR

A2 Ao ME &8%, AAY 342 4P & AHY o =
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o] njghasich(o]F S, 2004: Z-2n], 2002).
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ZaAFIn ARG AFY BAE B A JRUAITE A= 2
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AR 9] BA & ‘5 ¢l Aestal g *FeE F 4 e HET
Felo] EAES Yol d At o] & 5Y9% EHE
o224 IRE QA 71 A 2004).

s 9ot ol FHFH 2 Ao npAAIH S 3] Hu]§Fofell A
L o 294 upabx| (Swedish Massage)eh 3to] BEAFoZ dg
AREE L Qlth. o] mpAIAIY - EHAE ZARE st=d I fld f
d, el ZF 5 udd® FI1HE vtk IF Jige 254, AF
A, SBAAA %S A= AR 5335, gAe8FAd, A7
ojgke] ZE Zti=tl. olfo] AEHI U= AP LRE A GojA
wH¥  H=Z=4duF (Lymphdrainge), S3olA  fiE A dubrtA]
(Shiatu), Z3efufrlx](Meridian), YtAlupr}X](Reflexology) Gol ¥
B Ao =95 o] AL&5 31 9t (Brownell KD. &Kramer FM.,1989).

A s Aeshdol 2AS Fa gow ZAetdolu Fetol
zAsts AWMl £leh, &, WEA, U, 18 5o AAYAE ol
gato] FgtaiAL EA=t wHow AAol JI% oluxE Folshs

X

b golth. ool A%, 53 AWHMEI BYHA AYFEA A
o] AT @ Pz o] SFo] WAHHUA Yol YF &
ol WA AEejol=st A AW APol A FHW A5
RS Bal A BEARe] AT AASBG £t Y Felo ww

#Helo] =& F 4 rH(Wittlinger H. und C. 1987).
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ojtt. %2 H& % 60%, AW 10-20%, A 15%, FI|F 5% F=
T2 5& AFLeR FIiste] AW (fat)z
S A 23t AR HFE(fat free mass, FFM)2] 27] R 2% }E}

[e]
d 4 ok 4] FEe® UEhd dis AS2 A+ d+TT]

%

2 FEsE 3 ®

XA ZAHAE A XY (body fat mass)2} A& (fat free mass)
$og Ul wHeld AXMS WA} ABABO T LF

AAYS 5, W, ZF UBZ7d, FI12, AedS T¢I
ko3 b

2 @
oN Kz

f
fr 4
Mo
hu)
I
2
N
o
o
o
a
<
g
o
a
Jn
o
=
ol
2o
olN
N
1)
2
k=)
1)
-3
o M



29, o1F olux WA

2 22 8ol AREEHAL e (FHeol,

2004)

H =
H O

F

b

T

1

AAZIAZ ol d2| AHEHArt.

A A

(1)

A

3%, A& 5-12%7} WEAPolth. AGARE AT ojixle] A2

A =g

tct.

T

olux] Fiolm WA

o|iL Tig3t FElE EA

A%

Al

tc}.

k3
) 4

&

Il oluxgoz A

9|

1=}
R L

o
T

25 |3

Rk A= e ]

3

1ES A Foll o

P4

H X|YE (Percent Body Fat, %) = A X% (Body Fat Mass, kg)/ A S (kg) X100

I i 23522 ARAYE

o 23

b3t A el ulgE AFA.

A A GFol EE

A A gEol

@e wohart.

g

a

1= L e

c}5]
o] [<)

ol &

GRS

ct

il

Az AN RER

12



(2) sle]-¥Beol &
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1, Bz A 5ol JigEe] oltl. 7P UdnbF o ol g H = Al
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Zla 188 AR 52 Fa dFGHSE o] §Hr].
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sie] 3719 §7128 USRS dob 4+ 9t Aws} Wk,

St MA4E0 F 499 HIAS £371 WS Systolic
Blood Pressure), ZHZ7| Fo HAANE HF7] HY(DBP:
Diastolic Blood Pressure), 7] ¢4z 37 "9l Aol &S5
W ol(pulse Pressure) o]@}il 3., AFAF el 7|FL& £==7] ¥t
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140mailg w7}, 247 Wl 85mllg ulutolch. wlmel Ml FAbA
QA gelell uls] adA FHsEol 3u ol &

10kg 3 2-3mmge] Wotol ASHLH ol AFBARY A
X 1AL 10%2] AFZ4sF A ¢ SmmHg7l ZAHACTHPi-Sunyer PX,
1991).

(o
-3

S AdY 3 FF T8 FAFS AP 4 UrHWHO,
1992). F o= FAtA A A x| (Anaerobic Threshold: AT) W A AF
o %] (Lactate Threshold: LT) $&Fo] %% ¢4t

WAL piol Ak AAzel TASN F- 2 ®
Ao £F 2T olgHM £EAAY WANELEE ol§HIL 9

chalgel - Y4, 1997).

3 2FEFA(Glucose)?] &

& , AZBA L AP glolA F8F oA o] Hn
=5, Ao FIAAoR Af|F o AFHATL. ITHFF
52 33 ouy=R|7t 71AH A2 HEET| flsiA =

FAUATL HHSHA ol FolAaL glo} 4 ZelAAMe] o]&HM t}

> o
fir
X

r
O
VS
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3L
o )

Al

L
L

EE R

te] rjdoz Ax|yo] zt4HATEH

7}s

=
(]

o olgEol

ek

o olsl Aol 9

b oA 2 o] §H =t o]

3
) 54

ol "

wajs ol

=L R

(e, 2001).

3L
o )

Hch(u}el =L, 2003).

-

== 2

xeg3t I Aol

239 771 sigeltt.
o2 gopg 4 grh.

I

PolyAdE &5 = A, A oy A ZA2E

k3
) 4

S50l We

7hgtol wet @
ol gl

=
(9]

7t

to] Ades A=

(g

EEG3} ofn| =

a9},

1

%

ol %7t

=
=

120mg/d ¢ o]

RS
T

80-120mg/d £ , 215 2] Zko]]

o
T
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(2) 3 Adolel(Creatine)?] %

Aot A42d oput EREREHN A, A%, o, B4, ¥
ut 7]} ZZojA AdF o T UAFI ZZ o= ¢ 1/40] {2 29
olfdlog, x| 3/40] AdoldAdit FeEHE FEATTHAEA,
2004). Adolele Q4dAa} 243 upRIIAE Aol oy =
AHSE gl LeEEAN ZSojA oyAE AEH F AdFolklo]
U Fgotel A4t Jelg FGos {&Fol &M% wjdHA}. F4
H olFE A LA A ZKFol A EE Z8FPo| Holxd A

2 ZHASICH(u gt ALt A4, 1999). QA A 2] Z]xZF o
% of 2% ujd Adote]lde] FElE uly
33 WHel= 28 0.8-1.2mg/de, o7

=
0.5-1.0mg/d 2] 2t 8% vdsiEE ddo] o

N
(o
!
[y
)
2
(o

Ak gl

Agotd2 F2 IR aF= i

Phoshate Shuttle& F3l ATPE T E5l3 AAPsSIE Zlos AdggA 9

o whebd 2gme] 24Fe] AGH 4 Y 2AS 2Jo] wrzel
Z

o
gt ATPe] A3

2 A% 43S v @BE w2 WA Feotulol 1-3ng/d e S A
7% Rol7t F Zoln 3ng/de olgel A9 TEAAZ Astel 2

dotgle] f&wpol F7H Zow Hrh(HiRdATL, 1999).
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(3) 83 A& =4

FAAZEg ol F e M E(triacyglycerol :TG), A= A
(phosphoaglycerol: PL), QX3 (sphing lipid), A€ E9o]|E(steroid)
2 s 4 At 830N FEALEHES] X7 A3 FEAE= A2
o] £x|7} LoH o &2 ZYAHEo] Ao Fz2F ol T3
& 58 ¥27]7] dio|t}.

Egold ZAES AA AN EAsH= A 90% o] FS AA|SIAL
A} TZ A AASEL o Aol {At4 cirte] 23]
ATPE At 4 &= oUAIdes Z&35HA A}, EgjoldZeAE

x4l gstoAle] Fule FAEH FAEA 3IEAE
sl o 23 2 feA YA &5 A FaF Jdyx|der A}
A

HIE> 12mg/d 2 o] F713cH(ZE <, 2005).
Z

LDL-CE ZolA t}2 zgoe



LDL-C2] ZHE 2 &2 o] ow AGFW Yo FI 2 Eo| %
d #FEo| &l welA LDL-C FdAHE0] 130mg/d ¢ o] dolH FA
Ao]5L 160mg/d 2 o]Fol fl@3irtal Zh5-3ich LDL-CO] sX=®nt o}
Uzt azlx $23d 22 Zo] &£4¥ Ao ¢ el AL
HOL-CS zZ ] ZY2HES 710 g gulsle gL shy oA 2
d2HES AR UYRUA HEg F9F 3t gt Wolazs Ad
th. gty ¥ F ZH2HE = R 3 ZY2HE =

gt HDL-C®] ‘s=H|L} HDL-C ‘sXol tigt LDL-C2] sxu|7} HdA#AS
o] whi S o AF 4 AcH(H3In] 9], 2003).

@ FA4A (TG: Triglyceride)

F8AYE Zela o] A Yito] 1-3EX1e] ojAHETZL Aj}H Ao
2 A AL 38R A¥S vtEA AW 83 Fo F8A%Y
&2 triglycerideolth. F4A12 AuolA <& ojyx|7t A
gxlo] AEHE A T FeE FoF AW FElA FAl A Eat &
o7l e sich. ¥R $8AAY s57F ol A¥EA A7 U
C7F E=a ouwt gl By P F8AAY =T AXEFY
o 235t u]= NCEPo] 2JstH FA4A|A ‘sX71 150mg/d ¢ o] 5}H
, 150-249mg/d 2 o] B AFF, 250mg/d 2 o|Ao|H PFFOoF
ZtcH(F o] 2], 2003). =3t 3 AR &AL A ir}t

goll ul-f- Fo3 A4S st gl vt A7 o Y

O Hr o
oX Il o oF

Lo
2

ol

Mo
offt
i)
1
ofN
N
N,
B
j
&
»
oi}
ff
ox,
g
i
Y
2
=
%
‘
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X
1
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AL JAAQ GAALAN L£E0F HIL-CE Z7IA 7|3 TC, TC/ LDL-C,
4

TC/ HDL-C2] +FLo2 ASHA A ZtF HZZAR oFol 7]ojstar it

=4
& 3icl(o] 7=t 2003: McArdle. et al, 1991).
A ol AMAL FHHES o]F: i AsjAS F= ALe

(sodium), 3 E}H(potassiume), ZH(calcium), v} 21U (magnesium)

S Aol YAW WL FEHo] gon g, 3, A3H U
ugn sl Bal 23 w3 drk. ol AP vY AR ¢
wob ¥, 3ea $og w¥EEE 1w ud SAES Bl 2
F5H gom & Hrh A el AslF ol ¢S NAT AEE W
@ mat opet A ue] el 23, 4% 97 BY KA, 289
%7 Al FAAA UF 4 Fol ARE Fol AAel A4 A
Ag gAY AR Frh AFZAL AW thye] BB 42
&4 4% 0 Asde] AU £AS Yoy olee Wol Uo]



g dol= dol tizt #F I duigo] EFH ady} Y
]

ol zhast

olN
4
-
i)

N

A = oA AFAT B AV AT 8%2 IR A
AZlsolvt Hel el slE nA= d=tia Hasigla(o] 2,
2003;: Widerman, et al, 1982) u]=f AX X233 += 5

ol ol Mol etz teirt.

5ol W UMz WL FHH(2000)8 Aol shd 127
o] £53 ooy WA pAZLIA|N AFo| B 2.9kg
T 7rAstas AA S 2 AR uo] §ol5tA ASIG o A=A RS

SJ5A Z7SHAS BHE(2002)2 12572 AolA Tzt LEZ

o
8
T3 F AF 2.3kg AF3 AAEE A 3.7%, BMI, WHR Fol 723t
zZ

E.-.,

r

e}

upabl o] olgt WalAu Rajol B ATolA 8F Feke] upAA =
A F 2.87kg 74, 29 3.73cm, BH3I5IA|Y 1.30cm?] {23t A
b QAT AARE 1.8%, AL 1.9kg 222§ W(o]A
2000)7} Qedrt. ZAtupAA R 3R ulaA] F AE 6.5kg 2z
BREd 7.86cm 7140 Ko7 W (o]A%, 2003)7F AT wpAkA

Z
R LY

23



)

27} wgkeh.

7
"

=0
=K
22

Tk 2 (2002)

SE R
1982).

al

B

i
.mo
7

A A =%
49 5

2002

tachAIE,

sls

ol wet A

iy

=
S

EREER LB

) .

T

(1997)

e
.HO
_z_ﬁ

offy

L=
[

U3, 1994)

(A=, 2002:

|

T

st

[

zto] 7b Qlrhar

}

T

9]6

(o]

i

o we}
Aol W} A

=
T

B

10
T

ks

51

245t (E4A 2001)

Aa
24

Z
L-CE 2% F77h AATHAREE,

A ZA(AFZ, 2002; AAAH 1994)F

HDL-C,

A
TC,

5
T

v 3
u}g 4 (2004), Z&5(2001)2] uln

th 277t 6%
s

(o]
2.5kgZt
2002).

8(2002)2] A4, 7%2 AF



AL AAuAAY uhax 2¥e AAsAL
ot 2avt YT 715 (2001)8] AFAE 85742 Hubalx]
o} A7 eES Bol & FAAUS| folT Aolst Yark.
A A 4% ST A AF 4TL, FEASS AT F

FARE Rew UETH AR, 49 1982). o] 72(2003)e 5%

o AFAF A Naol FEE 2T A, 2P F, ATl KA F
hstedrta Bastest shd WA (1994)S AFAFel wtet WF Na
o sE7t AstAria sk 5 0E AzE wastgch
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AT Lol (A) 71 (cm) FFA(kg) HZ'8-E&(%) BMI(kg/m*)

5T 33.89+6.11 159.78+2.64 62,24+6.90 34.04+3.82 25.46+2.55

BpXER] 2 35.00+4.09 161.2+3.43 64.03+4.67 32.30+2.40 25.41+1.84

4ao] Qo] MA L WS LYt

| =3 n
A7ciaate] Qdata AR, VATEI ARAL, €87 @ Ay

w3
3 A% 45 Fol AASHATh B A7 }EY AFET @ §EE
G 3>olA Lpehy upe} it

26



(1) dF=+

G 3 YEW AT ET7 L &%
R TR EED e
InBod,
A=Y 547 noody 4.9 AF W A 2
Biospace(Korea)
. Snts A AA A~ §
AY 2747 s ” Ag A4
& AM$-A]AE!(Korea)
ogoFHyl g el CANpro(Korea) goka Mz B
3 24 John&John (USA) ol B
A% -AFA TD, 0S, Mizuno(Japen) AF HE: =
Alakg = A7) Sports PE 3000( Finland) Auky 23
. slutA HZHHA A A .
Lz 37 e F
dEe® 537 & AM$-A]AE!(Korea) dxed 53
Al 3 64w L

sty A gl mlAL FBL FBoHI Astel A=Y 30% ol gl
e UHLE $EZ(n=10), MR (n=10)0% EFHst] AL

qA st £5Ze Aot pujste] Axx A Y AN L A
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gt A

2] A] 3]

W

offy
Wl

173

4>2} @t}

X 735X Target Heart

At EFFHLS E

SolA A

o @

a7

LN
L

off

Rate =[(HRmax - HRrest) X%Target intensity] +HRrest (Karvonen

50-60%5 = A1

(Heart rate checker: pola system)3S AF2

)

A 722t A=A
25X IRM2] 50%2] FAE 123

b 2

] 3]

lset, 2-3set® 3}o]

IRM 60%%

RS
T

2-45-o]

o
T

(o]

s

A

=
T

1

o
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Zz2a9 AL A 2t 717t g e
S gaes
FH*E ulo] 3. 5% 1-4F o o1 e
I\Eﬂliol T Ao
Cnis 15 2-4% A -9 H] 51
g oJAHA 141 E 2HE o & AR
EUCUSE. R | 141 E 2 E 912
= 1A= 24 E Z(AR)
deEaz S 2HE M E
He = elol 14 E 2AE V& 2z B2
EoEda ZAE 3AE o]7] = 3=
ol Rk IHE 2AE SR o g
R 2HE 3NE ArTE g o=z
225 FAANEFoH 4 14 E 24 E o F Aog 15
w o] ARl 2HE 3ME Z(3) 7}#] (IRM
FpZ g o] = IHE 2HE Zolg 50~60%)
A 3ME 3N E
EE SR 24 E M E s
Y1 Yol = A E INE T
AlolE Wi= 2 E 24| E
Egole 1 = - o
o - At AL El
)= O @7] 1= = i =] =
Ll =a3 5% 1-45 DR R E DS o ]
—=—H| "5

@ A2 nbx 2y
AN 2 A7 13] 1-142F 302, 150l 33], 453 A
tdrh 988 2482 93l nhax 24 o g3t AR ubax A

2910] AAlsteict.

ol
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» 80 AXoA 2087 4#
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st
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o

AR - oEy

npat o] ol g5 B

C.

=5, dof,

<
%O
N
Ho
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=, H
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w, EA,

S
L.
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®
oY
i)
it
N
I

<E 5> upAA| o o] §H = B 71
% 5 A& SEy
nel A melm oase S8 TS A HPE wel
A FY ;;:}j:]z;ﬂa 183 L W, olmh AR S
na on %‘8‘
Fug A5 &b g uo ma e
ety nfci 7k B ol HEF stof ;}21 ;jf #Al. e
Mol geFLt Wy o
Eutee] % & &vket ANEh FEAE R sl
FRAAFY o AE BF o83t Wol Fohdl, B, By, e £¥AY
= +71% 44 5% A A8
—or BEAE ol g3lel e FE=  AF ¥ Bz ¥4 5 oa
" a2y 2l gto] Mol u AHE
ot R E ST EE R
o Ax £UEE clgdlel waAF 558 gRAcIG AT ¥
- £ & BolZ ul A8
= ehy dxEor $how w2k W Ay 2L &3 9
o Ehow RS Pl 2o 5, AF, Hol ¥,
AU HEE £ LA, ALY
Aupy - gupy j:}g—-—ﬂ}‘i}oi FARA L G mun oaa me

® upxix el 712 4%
A(AYAe] 2Y A3)eld A2

met Ao ANE

ARH o ohe Hshd T wol:

Aepd) o,

Adojlq H(1273 S

A2 ARsk Agel ke okshA Alzstol
Ae BE 9

oto g Zuith.



2004).
npalA o] ohe e 4-6kg % SHE ALl el Algtol wE Fztel 3
=7t th2ug A&} gl fosle] $5L LA YEF Il
uprpx| of FALe] WIS 1273 L] G5 S wEFH sHAAA= F

el &3S 93l A WROT sen AL 2 ol §stlrt.

3. %3N

N\

(1) AA=

AAA7] P3P A(Bioelectrical, Analysis) & A3 AR A
A7 (InBody 4.0)E ©o|-&stgict. Ao HFsi=
Sl 4R BFow FAshy AL Ao &5
FEEUE aAste. AAPPEE S AREAA WtE g 9

nEA SAA AFE F3W T FE
RS

(2) A9 54
® w3 (Back Strength): 5o §3 A IFZ & FSHS= 71712 5
B71710 &t A ZAolg AT F F &£2o% &FolE FJa A @

T =
Ach. B2 FHA vheld e AHgSA Y= thelE o



of A U3 Fo] F=3irh.
@ WFHE (Agility): AAE AE39] ol 5sl:= 7S FFsh= 7171

57371719 Uzt A EHFor A3 Zo] Seid s dow 23

Flexibility) : d2le] §A4S ZHsts 7712 g W
o
=

(
3 selt 0% HES gobd F £2 UL Yoo Mow AR

® 23 (Grip Strength): &2 FH&= & FFst= 7|45 HA oY
ALl 244 E E9 A 2@ WA 4E& =BT F FAHNINE
ol A N-E A w]$ AdeloA] i A Frl
(3) Y& &4

v @RS A 2447t oluo] AHZ TFoly ¥4I E 4

A St HAY 1242 FHYUS RASFES @ F, A

L)

e nfu

N
ol
—

N
o,
)

(antecubital vein)ollA] 10m¢ & ¥ 35}o] 3000rpmojlA] 1577t d3F
& 94 RS & BALUE3} FAAY, WLC S 2do}
E

El, AY Na, Cl, K] X582 Z4AHo

ol
v
o,
o

2
)

BEauyle 2 Zy2dHE, F4A%

, HDL-C+=  Enzymatic
coiorimetry (Hitach 747)¥, Ado}el, Y, Na, Cl, K KitZE A}
235} John&John(USA)A}2] Vitros DT 60112} DTSC Module® Z}Z} &
Astgct. Ade x|k ZFAHE(LDL-C)2 Friedward, Levy &

Fredrickson (1972)2] ZAlo 2]3] 3ic).
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LDL=
_TC_
(HDL+TG/5
)

(4)
A A&
i =4 &3
5= ; = TB2E
(Da] ;Ei Az & =
A3 5M ¢ —-} l—:—-
o AE X e s
. - ] of] %
e E2E [ s b o) e an o
| s e S 3o
ras oo }. FZ|stAl st
A =171 o

@ ,E.THEC I.——o‘ L AWA]L [ I. I. 2O £
“':'
= = T o=
o I'
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- ) "‘I7" 7
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=

e
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2E54d: ¥
EIEES
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S wisl ZPEA
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Og 2
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(Systolic blood pressure)?} #37] &<9H(Diastolic blood pressure)
& AW A ¥ 224 FEsATE

(6) dars M B HolAlx

NN 2 Geud el WsE selsh st AT B
I} o E FE3S| $AAF F Ax 715 (dietary record method)&
olgatol 1SSttt Avcidate] AW S43t WS B 4

stel @7 A7 Tol FAW WHOT U AR AFAET B

(o}
J

ko
o
X
r =]
2
oy
=)
o
14:)
flo
)
2
)
X
m
(o]
>,
L
XN
I
o
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O® B4 43 Z=2eolA 173 F=E FQlrl.
@ AY 8A] o] F= AolHFE AICL
@ i AFE, AAY HolE HI3rh
@ 7153} JALHE A 52 33}
T

® FHAoli} A2 3|3t

4. 25 A 28



A, ¢ 242 SPSSWIN 12.0% xH&stdoen fol4F p<0.05,
p<0.01, p<0.00 oA ZAZstLc).

AE d8olu 53 dg 3ol dutststrlo] Y-Fsjrt
3 S v|gte g FIr}
(3) npAAl Y Fo= F 33, &5 A= F 53E AASHH 4
F2 Agt3ict.
(4) 3 AT Aold3 e B9, 243 Ao BN 14
Zz e DTS 7IAEE A AolAE 2o FAs] wel &
2& Fstgl e} FAsHA] X3t

) A7 F A =22 Foj AEE tsiglen) AolA|

=, $EAZ, AADE, Hed s gds] SAs 2ok

o
®
2o
o
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o 3

X

IS

+57(n=10)

OpALR] 2 (n=10)

v ApA AR A4 AR
gk 11937.26+364.37 1729.14+327.32% 2016.64+556.46 1735 50+355 52%%
hal 2 78.07+17.49 69.77+16.91 76.72+24 .05 60.36+20.93
Pk 49.65%21.14 42.38+16.84 61.89+27.24 38.63+18. 04%
32 286.10+63. 37 243.86+62.94%  293.06+77.15 196. 44154 6%
s 587.59+287.68  648.22+458.09  590.15+266.29  469.67+291.36
Q 1070.40+247.29  1022.01+393.55 1044.85+364.18  836.53+322.71
AR 13.78+3.22 12.47+3.57 13.86+4.04 11.55+5.53
UEg 4193.43+1148.47 4197.48+2180.62 4127.95+1277.28 3230.79+996.99
5 2699.42+477.86  2580.17+833.50 2614.26+68 4.49 2151.92+871.06
ot 8.84+1.78 7.73%1.57 9.10+2.35 7.24%2 45
H] E}FIA 780.23+380.30  806.06+538.97  780.23+380.30  676.01+455.60
dEl = 125.39+93_15 105.20+96. 46 125.95+117.78 82.61:82.38
B-It=¥l 4755.84+3954 19 3897.78+2770.73 3754.55+2200.63 3787.15+2809.14
H| E}7IB1 1.268+0.39 1.09+0.31 1.28+0. 46 0.900. 29%
H| E}FIB2 1.27+0.58 1.15+0.52 1.21+0.38 0.84+0.29%
H| E}YIB6 2.29+1.19 2.11%1.12 1.98+0.52 1.73+0.65
Lo ofal 15.42+4 .24 13.504 42 15.55+4 .56 13.05+6. 60
H|E}RIC 91.91+24.15 86.06+22.09 82.92+38.06 73.85+36.39
|t 286.43+79.14 260.16+92.59 235.09+70. 27 193.16+80.77
H| E}YIE 11.714_35 11.24%5 72 9.24+6.30 7.30+3.87
FZY2HE 369.52+186.83  353.29+162.60  354.821234.69  201.64+147_84
= A 22.73+9_84% 21.86+12.28 34.62+14.97% 15.11+10_86%%
Z 3| 9bat 7.55%4 37% 6.97+4_ 88 13.05+5.82 * 5.1745 18%x
chal B 3 31 2] ubal 14.07+6_26% 8.11+4_57 7.4843 97% 5.49+4 19%x
THE 52 3} =] what 8.26%3.75 6.75+4_38 6.89+3.58 4_44+2 80%
7] Z oAtk 1320.31+136.98  1294.12+140.1 1308.80+124.601 1291.29+120.67
» £p<0.05, *%p<0.01, **xp<0.00, B F+EZH =}
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opARR E ot 2T AR FFA HHF vl = At B4
ogt Aol RAEH FAYA B¢ AT 34,628, FFILES
22.73go19lom p<0.05U oA FAHLEE {23t xo]S Kt}

!
E3pA Y] Bols vpAAES 13.04g, 52 7.56g0190on
p<0.05 U ejollA Aol & Hgirt. TtAEZIAFLEE] Ffol= wiAA|

T 14.07g, 5T 8.2682%F p<0.05 HelolA Ho

-
£ [
2
ui

HpARA| Y] 29 MR AF FFL HIATS vlLs|Rd, 9%
o] AL A AZAAAE 2016.64kcalo| Pl ALFAAMA =
1735.50kcal & Yolx|&= AFE Hoon o= FAZFLZEE p<0.01
Asloll A {203 xpo] & KAt

2 A2 Ao AFAAXI A= 61.89g0] Q3 AFEZ Aol A= 38.63g
o7 Yol AE Ryon ol FAFLEE pc0.05 FlolA K
olgt Xol & K ott. AL F-fof AHAZH AL 293.06g o AL AL
FHAIAM = 196.44g 25 Yol = AAE Bl ol FTAZHLE

5 p<0.01 oA {23t xlo]E R ATt

o g
2050

2000

1950

1900

1850 |

1800 EEREETN
1750

1700

1650

1600

15650

Ab A AbF

<Od 1> npApR| 2] =203 AF dFe ws
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Ct x|
o =

350
300
250
200
150
100

50

IFEREEER

At T A ZE

<Od 2> npAR|Ee] =203 AF G2 ws

HIElRl B12] Z-foll APAZAAbollA = 1.30mgo] Q1L AFFZ Ao A&
0.90mg o2 Yolx|= A}E Hoon o= FAFHLEE p<0.05 H9
oA 23t Xol & Holrh. ERE, HIEIR B22] F-foll= APAZAbelA
£ 1.20mgo] Q5L ALFZ Ao A = 0.84mg o 2 YlolX|= A}E HYle
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of 2f
= o

2000
1950
1900
1850
1800
1750
1700
1650
1600

AL A

Od 4 e Z209 Ax AF 432 s

290
280
270
260
250
240
230
220

AR JNES

a9 5 e ZEI9 Ax AF FE us
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] ol BAFLEE p<0.05 FelolA {23t Xfo]E R Hr].
2 gate] Afol= FA YA, E3px| Al A B x|y

2}7} 34.62g, 13.05g, 14.07g o] o ALFFHAlJA =
Ztzt 15.11g, 5.17g, 5.50g2% Ueht} ulrpx|Fo] Apdz}p Aol
p<0.01 Ul {23t zolE RIYZFS & 4 AArt.
T2 =2 AA AFo] HAZ JI4L HFHF AolE A
HEH dzre] xAZAAJAM L 1937.26kcalo| il AFFAAA =
1729.14kcal 2 YtobA  p<0.01 HflolA] f2lgt Xo]lE X Act. T3
2 ApAZ oA 286.10g0] Q5L ARFZ Lo Al 243.87g0 % YolA =

A7E Rgon pc0.05 WelolA f2lF HolZ Byt

)
)
oY, o°
.
2
X,
48
_l\l

Mo
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3 = *+53(n=10)  BRAER]F(n=10)  H3FHE(%) t p-value
g D1729.142327.32 1735.50+355.52 111 / 14 -0.54 0.58
chal g 69.77+16.91 60.36+20.93 21 7 {10 -1.11  0.29
PR 42.38+16.85 38.63+18.04 137 7 115 -0.48 0.64
P4} 243.86+62_94 196.43+54.65 132 7 114 -1.79 0.08
2 648.22+458_09  469.67+291.36 120 7 110 -1.04 0.31
el 1022.02+393.55 836.53+322.71 19 7 14 -1.15 0.26
AR 12.47+3_57 11.55+5_.52 116 7 19 -0.44 0.66
UEg 4197.48+2180.63 3230.79+996.99 22/ 0 -1.27 0.22
g5 2580.17+833.50 2151.92+871.06 118 / |5 -1.12 0.27
ot4 7.73+1.57 7.23+2_45 120 7 112 -0.54 0.59
" EMIA 806.06+538.97  676.01+455_60 13 7 117 -0.58 0.57
dEl = 105.20+96. 46 82.61+82.38 134 7 116 -0.56 0.58
B-7t&¥l 3897.78+2770.73 3787.15+2809.14 0 /118 -0.01 0.93
H] E}2iB1 1.09+0.31 0.90+0.29 37113 -1.39 0.18
H] E}2IB2 1.16+0.52 0.84+0.29 130 7 {14 -1.66 0.12
H] E}2IB6 2.111%1.12 1.73+0_65 W3 717 -0.93 0.36
L}o]o}xl 13.51+4_42 13.05+6.60 16 7 112 -0.18 0.86
H]E}EIC) 13.05+6.60 73.85%36.39 11 716 -0.91 0.38
oAt 260.16+92.59 193.16+80.77 18 /19 -1.81 0.10
" EMIE 11.24+5.72 7.30+3_87 21 7 14 -1.72  0.09
ZLELEHE 353.29+162_61  201.64+147_84 43 7 14 -2.18% 0.04
A At 21.86+12.28 15.11+10.86 156 / 44 -1.30 0.21
R SR\ ey 6.97+4_88 5.17¢5_19 160 / 14 -0.80 0.43
crol B3 5=t 8.12+4 57 5.49+4_19 49 7 12 -1.34 0.19
CHE E 3} =] ubat 6.75+4_39 4.44+2_80 40 7 12 -1.39 0.18
7] oA}k 294.12+140.17 1291.29+120.67 1 /12 0.05 0.96

» %0<0 05. VRIF+FEZH L
» S (%): 220 AX] F FF FHE, 5T/ AAE

upAbA o £EZ E2ow AA Fol gats MRS mAxzol
A= 1735.50kcal, S5 oAE= 1729.14kcalE UEIL} SA ™R
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ol gt 2ol & Ho|A] Qkgkrl.

ZH 2 Eo sl A= uhrA| ol A = 201. 64mgo] Q5L 5ol A =
353.30mg o2 UEeh} 5Fol WA A Yelgon FAFon:
p<0.05 Aol A [ o] 5 Rt TR AFS AT 14%,

T 11% o] FolH=d npAlA|Fe] B¢ A} AW, dAE F

MO oFolhn $5F2 A BAS FHUOE o FolArh.

400

350 | ‘\ —
300

250 -
200 | T ——IST
150 —m— OFALX| 2
100

50 |

0
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<E 8 dFuldAte] APA AA AP v

35 *%57(n=10) upAER] 7 (n=10) t p-value
Aol Y20.00+2_01 20.15%1.19 -0.20 0.84
PEXE] 9.79+1.06 9.87+0.62 -0.21 0.84
chal 3 10.74+1.02 10.92+0.62 -0.48 0.64
e E! 2.45+0.19 2.46+0.11 -0.23 0.82
A A % (kg) 21.30+4_06 20.55+2_82 0.48 0.64
H 29.79+3_04 29.99+1.73 -0.18 0.86
5% 40.61+4_12 40.95+2_37 -0.23 0.82
A =] ut 43.07+4.32 434122 47 -0.22 0.83
A 62.24+6_90 64.03+4_67 -0.68 0.51
H A B 34.04+3.82 32.30+2_40 1.22 0.24
g 0.33+0.00 0.33+0.01 0.00 1.0
Huzutg 0.85+0.04 0.86+0.03 -1.15 0.27
BMI (kg/m2) 25.46+2_55 25.41+1.84 0.06 0.96

AR ERA R ARE $AEY FA4 A4S AW 2
3 Az, Azelel, whid, TrQ, AAW, ASE, 282, A
A, AF, ABE, FF, HPAVL, MY BE Joold FAS
0% Ro% AolE Holx Ygton, olwN £FZA uxxZY %

Agol Huslglria & 4 gtk
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<R 9 2R3 AA AF ARG Uz
< = A}A] =
v A};%%(n IOA)H‘T- x}aﬂ_u} . :}0;
VS RAR K 120.00+2.01 19.31+2.36 20.15%1.10 19.75%1.26
A 39 oY 9.79+1.06 9.64+0.93 9.87+0._62 9.79+0_62
chal g 10.74+1.02 10.54+1.08 10.92+0. 62 10.75+0.65
F713 2.45+0.19 2.39+0.18 2.466+0.11 2.435%0.11
| =] % 21.30+4_.06 20.29+2 .57 20.55+2 82 18.73+2.77
A2 29.79+3.04 28.95+2.96 29.99+1.73 29.53+1.85
=5F 40.61%+4.12 39.50+4.07 40.95+2 37 40.29+2 .51
)| =] v} 43.07+4_.32 41.88+4.26 43.41+2 47 42.69+2 62
AZ 62.24%6.90 60.42+5_ 52 64.03+4 .66 60.77+4 .04
A A vh-& 34.04+3.82 33.58+2.66 32.30+2.40 30.26+2.90
53 0.33+0.01 0.33+0.03 0.33+0.01 0.33+0.01
N a3 0.84+0_04 0.84+0.03 0.86+0.03 0.78+0.16
BMI 25.46%2.55 24.52+1.69 25.41+1.84 23.751_48%
v gFeEE ARt
e TR AA AF A=Y vadA Azt Mg

otz on, vk, R7A, A

, A, AAYE, EFAEE, BMIY ¢
ge} FAHew fosiA o

Al AF AA 2 vlalolA HZUY, A
%, AA



e, SRS AMAL] FSRT AR F£A 7 2F dWeton,
BMIX= A}A 25 41kg/m> oA X} 23.75kg/m>* 32 SrolA] p<0.050 4 &
2|3t xlo] & R Yr},

BMI

26
255
25
245
24
235
23
225

O OARX 23

AR A=

AP 7D nARFE =2 Az AF pMI ¥ 3}
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CE 10> =29 Alg]

F A=A va

Kl &+ (n=10) A F(n=10) U332 (%) t  p-value
A3y oy Y19 31+2.35 19.75+1.26 3712 -0.52 0.61
A 3.9] off 9.64+0_93 9.79+0.62 1107 0 -0.42 0.68
chal 2] 10.54+1.08 10.75+0.65 2712 -0.53 0.64
713 2.39+0.18 2.43+0.11 271  -0.52 0.61
A =] 20.29+2_57 18.73+2.77 5 719 1.31  0.21
H g 28.95+2_96 40.29+2 51 3/12 -0.52 0.61
5% 39.50+4_06 11.55+5.52 3712 -0.52 0.61
= =] ut 41.88+4_26 42.69+2_62 3712 -0.51 0.61
A% 60.42+5_52 60.77+4 .04 13/ 15 -016  0.87
A A & 33.58+2.66 30.26+2.90 1716 267« 0.02
0.33+0_03 0.33+0.01 0/0 0.34 0.74
ERANE 0.84+0_03 0.78+0.16 719 1.04 0.31
BMI 24.53+1.67 23.75+1.48 0/ 17 1.09 0.29

»20<0 05. VAF+RZHA

>SS (%): Z2 e A ¥ 3

npAbR] o] 30.26%% 6%FA5to] p<0.050 4 [-2l3t Aol &
th €523 uARZe] AAREe] Asjel g FeI7 ol upy

Aol F el nlsl AF2 ZFolt ARG AFol =L 2443
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AEe T Mol ZAoIME npxbxZe] A A7 A, FArE
o g7t wetm AW Baho WSS AU AFE e nax
o EolA 7lQdsta ek AwHL,

SRAEI} BN mpaH 2o]
ubatA 2ol AEZHRe AET ok
oM EEZol ulsl MES Y, A=
S2] W37t wot FAH
3

Al fE HoFa

o
2
k1
Mo
4
_?lr'
Mg
2
e
oX, 2
ox,
g
lo
(E
o

=

0
-
N
()
2
XN
oF
rd
£
N,
4

T
‘_
& 4 4 gtk

i
32
Hlo

H X &

35
34 XS =
33
% S ——2s
31 —m— OFALR| 2
30 o ——u
29
28

AR ALE
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CGE D A7 ddAe] A48 AN uw

3 2 L= (n=10) o} AR 7 (n=10) t p-value
w28 (3]) U'54.30+16.26 58.00+20.11 -0.45 0.66
o} (kg) 25.9815_17 25.52+6.24 0.18 0.86
Fd4d(cm) 16.15+6.47 17.52+4.79 -0.54 0.59
ZAFE(F]) 14.20+5.43 13.40+6.15 0.31 0.76
<1 (cm) 25.10+5_32 21.80+5_22 1.39 0.18
ul = A (msec) 258.0+46.41 430.80+260_59 -2.06% 0.05

» %p<0.05, V) BILEZEH}

s om +%57(n=10) oA (n=10)

c A A A A

uf 22 (3]) U)54.30+16.26  62.50+16.62 58.00+20_12 52.20+18.78
o} (kg) 25.98+5.17 26.44+3.26 25.52+6_24 28.53+7.82
|Ad(cm)  16.15+06_47 18.16+5.31 17.52+4.79 17.85%6.60
2R (3]) 14.205.43 18.00+5.75 13.406.15 13.80+5.29
Z=ut2 (cm) 25.10+5.32 25.60+5. 46 21.80+5_22 20.20+5.09

3 4 (msec) 258.00+46.42  270.30+52.54 430.80+260.59 397.70+160.23

vV R EAA]
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pr—

2
T
BO

W

p-value
0.21
0.45
0.91
0.10
0.03
0.03

t
1.29
-0.78
0.12

.71

S B |
1

2.29%

-2.39%

=z A
=

115 7 110
1712
12 7 12
128 /7 13
2 7 17
5 7 17

3-8 (%)

10)

52.20+18.78
28.53+7.82
17.85%6.60
13.80+5.28
20.20+5.09
397.70+160.23

ol AR 2 (n

A AT A% A9 o]

10)

162.50+16.62

233 A4

3L

& (n
26.44+3.26
18.16+5.31
18.00+5. 75
25.60+5. 46

270.30+52_54
230 AA

(o]

LU

3L

=3 (3])
d(cm)
A7 ()
1 (cm)
21138 4 (msec)

» %x0<0 05 VHAF+FEZHAR}

ujj
o}3 (kg)
» HI}E(%):

(3 13>8 o]

ile] & S =Fo| 25 60cmOF upAR| 2] 20.20cmk T}

] (p<0.05), Wl

z

i
B

io”

18 uprpx]Fo] 397.70cml T &%

0|

50

| ELAK2

0|

AgolE BF

5

}

o

=
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(2002)2] Aol 7] 7te] ojzd

E LERTH(p<0.05).

22| 270.30cmB.t}
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M
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i
g
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B3l 6.67%2] AFZ
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=

3 abgut

=
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ol
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to] AAAoT 4
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ol o
500
450
400 [ -\I
350
300 N o =3
200 | . ) M
200 F -
150
100 F
50
0
NS N
<3 10> Z2a F wRge] v
(2) «37] @ A7 Hv3
<E 14> A3 didxte] AHd 3171 9 A7) 5 vl
3} o %5 (n=10) o} ALR] FH(n=10) t p-value
3 oH( & 31 ) (mmHg) 124.40+18.89 121.10+14.65 0.44 0.67
3 oM A ) (mmHg) 77.60+11_42 75.90+6 .77 0.41 0.69
HEF(me) 2136.501862.43 2798+262 .58 -2.32% 0.03
B A at= (3] /%) 76.80+10.09 72.70+10.49 0.89 0.38
HxET(F) 15.603.13 14.80+3.97 0.50 0.62
b= (3] ) 66.20%9_17 69.80+14_31 -0.67 0.51
»#p<0.05, ! BFrEEHR
523} nhAA 2 %Y 2 AsYlse] 544 AES AT 2
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CGE1HTEIY AA F 287 @ Aol 93
*+5(n=10) upAEA] 2 (n=10)
A4 A A4 A
¥ ok(# 31) (mmHg) 1124.40+18.89 115.80+16.35 121.10+14.65 114.10+7 .55
ol & A )(mmHg) 77.60+11_42 73.90+7.71 75.90+6_77 69.50+5_68%
HZ8F(ns) 2136.50+862.43 2285.1613.89 2798+262.58 26331567.25
A A (3] /%) 76.80+10.09 76.80+10.09 72.70+10. 49 71.30+10.11

Y %

Dz (R) 15.60+3.13 15.40+3.59 14.80+3_97 14.20+4_26
b= (3] ) 66.20+9_17 70.80+10.87  69.80+14.31 68.90+11.22
»£p<0.05, V) FF+EFHAR}

npAR| ] I Ax F, &3] 9 HduEUeS 24% 434
o Ee), HEY, A vty dxes, WulpoA s B AHAE
Bl ARF7E dodrt. A "2 AR 75.90mmHgoll A A 69. 50mmHg
o2  yopx {o% HEIE Yelsit(p<0.05).
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eSS
78
76
74
75 EopALR 2 8
70
68
66
AR AbE
< 11D vpAR|Fe] =209 HAA] A5 H=A et W
CE 16> T2aP AN F &3] 9 ASsS v
3 = 5 (n=10) AR FE(n=10) H3}E(%) t  p-value
e
qe4(H2) Y115.80+16.35  114.10+7.55 6 /15 029 0.77
(mmHg )
S orl
2H(HA) 73.90+7.71 69.50+5.68 4 7 18 1.45 0.16
(mmHg )

HE8F(ns ) 2285.0+613.89  2633.0+567.25 16 7 16 -1.32 0.24

Qb A A4

. 73.60+10.11 71.30+10.11 147 12 0.51 0.62
(3 /%)
2 (F) 15.40+3.59 14.20+4.26 1 7 14 0.68 0.50
b= (3] ) 70.80+10.87 68.90+11.22 77 1 0.38 0.70

p Bim e, Wshe (%) 2R A ¥ BF E748, L5/ AR

&, HBFol 6% o, ABA b 4% AR vpApR| o] g &%

(]
718t A7l 5ol BAAHLR o ¥4 ZoR eyt



4. Wele) gsfety A x W3}

CE 17> A7haRte AP Wele) st A% ulw

(mg/d ¢ )

g5 57 (n=10) ufAL=] 7 (n=10) t p-value
CHOL 1166.40+37.68 176.60+28_94 -0.68 0.51
HDLC 35.90+12.15 52.00+42.03 -0.69 0.50
LDLC 99_60+53_51 126.50+37.55 -1.76 0.09
TG 141.70+78.62 148.30+99.45 -0.16 0.87
GLU 104.80+34.02 87.70+8.26 1.54 0.14
CREA 0.29+0.09 0.32+0.10 -0.70 0.49
CL 112.40%4_88 116.20+6. 69 -1.45 0.16
K 4_42+0. 44 4.89+1.18 -1.18 0.25
NA 146.60+14 47 149.20+12.11 -0.44 0.67

» ) B g zeixl

» CHOL: Total cholesterol. HDLC: High densitvy lipoorotein-cholesterol,
LDL: Low densitv lipoorotein-cholesterol TG: Trigvceride.
CREA: Creatinine, GLU: Glucose, CL: Chloride, K: Potassium,NA: Sodium

ool tistel £EZA ubAAZe A FAH AAE A
ZA 2} CHOL, HDLC, LDLC, TG, GLU, GREA, CL, K, NA ESFoAx ZA3F
0% fol8 Aol Bolx| got AH FAYo] HusTiy ¥ 4 9

c}.
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CE 18> Z2I9 AN F dole] Asiely A% W
(mg/d ¢ )
— +5v(n=10) ] u}x]—z];.“_!-(n:m)‘
AHd AR AHd AR
CHOL 1166.40+37_68 161.20+47.72 176.60+28.94 169.40+34 .88
HDLC 35.90+12.15 42.60+10.01 52.00+42.03 49,.20+39.57
LDLC 99.60+53.51 95.60+40.99 126.50+37.55 102.30+42 .65
TG 141.70+78.62 110.9+109.94 148.30+99_45 89.30+52_44
GLU 104.80+34.02 87.70+27.01 87.70+8.26 75.90+6.82%%
CREA 0.29+0.08 0.28+0.06 0.32+0.10 0.35+0.07
CL 112.40+4 88 105.90+4 33=%=* 116.20+6.69 106.50+14_38
K 44210 44 4.18+0.35 4_.89+1.17 4.251+0.49
NA 146.60+14 47 137.50+6.01 149.20+12.11 143.50+12.48

» ¥0<0_05. VHEF+EZ A

» CHOL: Total cholesterol. HDLC: High densitvy lipoorotein-cholesterol,
LDL: Low densitv lipoorotein-cholesterol TG: Trigvceride.
CREA: Creatinine, GLU: Glucose, CL: Chloride, K: Potassium,NA: Sodium

$EFe Z2aYW AT FAYE Ho|
TG, GLU, GREA, CL, K, NAZ R Apd R} ARFo] =271 23 Yo}

Aon, HLC-CE AFA 2] 35.90mg/d ¢ R}

o] oF 607} AlES

Zof
98m108mg/d ¢ 0.8 7tk = &

] Mgl vl glch

ol

Aol 42.60mg/d 2 ©

EA Rt

= O
A5S AA

CL2]

offt
A
o
(3]
o
(=]
B
0%
~
[N
~
lo
fu

a3

ZA 2} CHOL,

AFA 112.40mg/d 2 oA AFF- 105.90mg/d ¢ 2 AA
ot o fol4F p<0.01614 R2Ag Aol BTt A U2 CL
.000mm(74g) = Al3Z2] F2o] Jol2e FAHAFLE AA

U BEA=

ZA2(1994)2] A-el= A gt ol Asd sx2



s 2o A - AbE W4 E o 7FL AN A cHoL,
HDL-C, LDL-C, TG, GLU, CL, K, NAo] AA R} AFFo] X7 27 4
oA}t 1 FoAHE 53] GLU= AFA 87.70mg/d ¢, ANF 75.
0% A volgom felT AolS HATHp<0.01).
Fdotele] B9 BAHORLE olF WS Holx okx AA
oxt Zrbstalrh. SAMAY £F S0 Fdoltle] o] s
A gonz ubAzt 2ol Fdobd tiAE U Uolus W
o2 289 Uz tiazt WU olFold W malrt

Cl

114

112
110 |

108 Oa=et
106
104

102

<33 12> 53 T2 HA] AF CLe
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GLU

90
88
86
84
82
80
78
76
74
72
70

O OtAR 2

A ALE

<23 13> upAbAFE =g A A GLUe] W3}

CREA

0.4
0.35
0.3

0.25
0.2
0.15

—— 23T
—B— OpALX| 2

0.1
0.05

AbH ALZ

<3H 14> ZF 3 AA] F CREAQ] W&
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CE 19> T2 A F o A3feta A% vlw
(mg/d ¢ )
3 B2 £ 57 (n=10) o AR (n=10) H3}E&(%) t p-value
CHOL D161.20+47.72 169.40+34 .88 137 14 -0.44 0.66
HDLC 35.90+12_15 49.20+39_57 16 7 15 -1.02 0.32
LDLC 99.60+53.51 102.30+42.65 47119 -0.13 0.90
TG 110.90+109.94 89.30+52. 44 122 7 140  0.56 0.58
GLU 87.70+27_01 75.90+6 .82 16 7 113 1.34 0.19
CREA 0.28+0_06 0.35%0.07 37/ 11 -2.33xr 0.03
CL 105.90+4_33 106.50+14 .38 16 7 11 -0.13 0.90
K 4.18+0_35 4.25%0_49 57113 -0.36 0.72
NA 137.50+6.01 143.50+12.48 16 7 14 -1.37 0.19

»x p<0 05 ) AF+EZEAA
»ES (%) g W AR T HAY Z7HS %I/ pmhAlxlF
» CHOL: Total cholesterol. HDLC: High densitv lipoorotein-cholesterol,
LDL: Low densitv lipobrotein-cholesterol TG: Trigvceride.
CREA: Creatinine, GLU: Glucose, CL: Chloride, K: Potassium,NA: Sodium

=33 npaAFe] xga Aa AF CHOL, HDL-C, LDL-C,

Mo

GREA, CL, K, NA W3= &Fato] H|sto] nprlx]Fo] 2 FAE K
e, TG, GLU, CREAZ mpAR|FHr} $5o] &9kt

E3] CREA:= $5%7°| 0.28mg/d ¢, nfrlx]wo] 0.35mg/d ¢ .= n}A}
A 2ol Lo pc0.05lH KT Hol& nArh. T T BT A4
A Welol ST vpEZS SETol ual dudes 289 of

YA thalzl Bubs] o] Fol i ALwHL.
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5. AlAEede] Wstel AFHY F NHEE W3
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Abstract

“The effects of physical exercise and massage therapise for the
four—-week weight reduction program on body composition,

physilogical changes, and the blood biocheemical index”

Kwak, enu hee

Major in Skin Care and Obesity Management
Dept. of Cultural industry

Graduate School of Cultural industry

Sungshin Women'’s University

Today people in pursuit of beauty and healthy life are using
a massage parlor to spend spare time, take a rest, and
manage their body type and health. While many massage
programs including obesity control, body type control, aging
delay, pain alleviation, and stress control are being used in a
skin care center to prevent diseases and maintain young,
beautiful, and lively appearance, they have many limitations
in being recognized as a specialized area without scientific
identification or theoretical background established for their
effectiveness; therefore, there is increasingly a demand for

an academic and systematic theory.



Domestic and foreign articles and researches in
effectiveness of massage are primarily related to physical
exercise, concentrating on the test for effectiveness of
massage before and after physical exercise and reporting
positive results. On the other hand, researches in techniques
and effectiveness of massage 1implemented through an
obesity control program in general skin care centers are just
in a beginning stage, mostly being focused on weight, body
fat rate, WHR, and BMI.

So this study analyzed effects of physical exercise and
massage therapies for the four-week weight reduction
program on body composition, physiological changes, and the
blood biochemical index among middle-aged women with the
body fat rate over 30 percent. It aims at identifying efficacy
of each therapy to draw an efficient way of reducing weight
and to provide scientific grounds for weight loss. Inbody 4.0
was used to measure body composition, along with the
analysis of blood constituents for glucose, creatine, TG,
LDL-C, HDL-C, and electrolytic concentration (Na, Cl, K).
Besides, changes of physical strength, body circumference,
vital lung capacity, peripheral circulatory functions, blood

pressure, and heart rate were investigated; satisfaction with



weight control was examined through a questionnaire. In
particular, after comparing massage and physical exercise
therapies which were actively used to reduce weight and
produced positive results, the following conclusions were
drawn.

1. Change in body composition

Before and after implementing the four-week weight loss
program, there was weight loss in the physical exercise
group by 1.8kg (3%) and in the massage group by 3.3kg
(6%), and there were statistically significant changes
(p<0.05) in body fat rate: 1% for the physical exercise group
and 6% for the massage group. For the massage group,
there was statistically significant reduction in BMI after
implementing the program (p<0.05). For the physical exercise
group, there was no significant change in body composition
after implementing the program.

As a whole, the massage group showed less reduction in
intracellular fluid, extracellular fluid, protein, mineral, body
water, muscular mass, and body mass but significantly more
reduction in body fat, body fat rate, and abdominal fat rate
than the physical exercise group.

2. Physiological changes



The physical exercise group generally showed more
improvement in physical strength, but with no difference.
However, the physical exercise group showed more
significant improvement in power than the massage group
(p<0.05) while the latter showed more statistically
significant improvement in agility than the former (p<0.05).
The physical exercise group showed more changes in
cardiopulmonary functions, heart rate, vital lung capacity,
and peripheral circulation than the massage group that
showed average reduction 1in them without significant
changes. For the massage group, however, there was
significant reduction in the lowest blood pressure after
implementing the program (p<0.05).
3. Blood biochemical index
The massage group showed significant increase in creatine
(p<0.05) and reduction in glucose after implementing the
program (p<0.01).
The physical exercise group showed a significant decrease
in Cl after implementing the program (p<0.01).
4. Changes in body circumference and satisfaction with the
changes in weight

There was no significant difference in changes of body



circumference between the physical exercise group and the
massage group; the latter showed a significant decrease in
chest circumference (p<0.05), abdominal circumference
(p<0.01), and femoral circumference (p<0.05).

While there was no significant difference in pre-program
expectation for weight loss and post-program satisfaction
with weight loss between the two groups, the physical
exercise group showed little satisfaction after implementing
the program (p<0.05).

To put the results together, the massage group was more
efficient in changing satisfaction after weight loss, changes
in body circumference, blood biochemical index, physiological
changes, and body composition. It was therefore proved that
massage therapy is more efficient intervention than physical
exercise therapy for short-term weight loss. In addition,
since the massage group showed less physical changes,
along with the decrease in physical strength and circulatory
and cardiopulmonary functions, it is necessary to develop a

complementary program.
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