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109 744 F 23] F 1631(85)] AegvupAlA ¢} aF3 o
AL el E9AA e S 8F AFHSESE Ak vhAA 9 aF
3 25 (MH), vHARA 25 (M), wRAbA ¢ 7HE D A H B8 25 (MO), 7}

OOz o] Az doe] A4, g2 5 iksts o
Wstol Waghe] g diste] dolr gttt

1. ZA AR Y] A ¥bALE)
harAFe] Hat yoli= 40.740] 3, AHE 1595cm, A s 68.3kg, BMIE=
B 2kg/m°ZE ZAE Qo)

2. ZALY AL A E
7t o] AALELS Mat, MC, Ci¢, MH-<]
0.68%, 0.11% 7FA3q o #2938 xFo]7F gl T},

o= 7+7F 1.25%, 1.11%,

M

_—

-
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3. ZAA AL AAAS

Zb o] AAAZFe] WEEkS Waistle] MH, M+, MC<:, CtellAl 7.25
cm, 6.87cm, 5.10cm, 2.53cm= 247 743 3L (p<0.01), Waist2+= 6.54cm, 5.60
cm, 4.28cm, 1.56em= ZH7F 7F A~ 3F S th(p<0.05).

FE9 = MC, MH, M+, Coll A 8.14mm, 7.47mm, 6.91mm, 1.68mm= Z}Z}
TAHCE FostA FAas A th(p<0.05).

5. ZAt ALY EHEA E EHA
D83 W 2SI #RZARY ¥

Heto] A9 M7 A% Fo] s vlas] 2y MC, M, MHw | A 2}
7} 0.40%, 0.37%, 0.31% S7Fstdem Catol A= 0.87% 143 th(p<0.05).

2) AST, ALTS #3}

7} 9] AST+ MH+, M+, Caol A= Z7F 0.92U/L, 0.62U/L, 0.57U/L%
ZF7Vebe ¢S BYL MCoolAE 578U/L #ZHAasts 43S Bevh ALT
= MH, M, Citoll A zhz 2.67U/L, 0.75U/L, 257U0/L% S7béke 43
< HAL MCo& 889U/L Hashs 4aks B
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3) ERAATEY W3
dHAdsEe] ¥ 5 T-C2 MH¥, M, MCaelAl Z2H7} 25.42mg/de,
6.50mg/de, 20.11mg/dee] S 7F= Aar, Caell Al ut 0.43mg/de 74 5] L TH(p<0.05).

HDL-C MH«*, MC+*, M+, Catoll A Z+2; 55mg/dl, 4.55mg/de, 3.62mg/de,

R% Frbste A%e RACk

(N

4) Lipased ¥ 3}
Lipaset= CiollA 557U/L, MH+* 1.83U/L, M+ 0.75U/L =7} A<

B, MCEe 0.78U/L #Aasts 43S Barh

5) Total Antioxidant(TAS), MDA<] 3}
TASS MH, Mit, C#+< 0.0lmmol/L 0.05mmol/L,

S B, MCiolA 0.04dmmol/L E7}38k+=

0.03pmol/L, M+ 0.23umol/L, MCT 0.05pmol/L. &7}38l=

22}

0.03mmol/LA
S Bt

MDA+ MH+
AgS HPa CaollA 0.03umol/L 7HA43dteE AeFS B9t}
6) Insulin® 3}
Insulin® MH, M+, MC+*, CiollA ZFz; 2.14uU/ml, 0.02uU0/me, 1.73n
U/ml, 2.83uU/m? F7teteE AE¢S 2
7) Leptin, Adiponectin® 3}
TO 2 344pg/ml, 2.87ug/ml,

Leptin®] W3 =S M, Cit, MCt, MH*
1.08ug/ml, 0.72ng/me o2 ztzb 7+Ax3%t= 43S ®.3lal, Adipnectin® M,
MCAt, Cit, MH 9] =22 145pg/ml, 1.41pg/me, 0.98pg/m¢, 0.43pg/mé= 7}
Zt St Ao AR oA T
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8) 2Ed# 29 W3
zF ¥ ~E Y A= g-amylase(saliva)s MC+, MH, M+, Ci+9] o0&

Zyzy 10.410/me, 7.42U0/ml, 546U/ml, 0.11U/mb= #Aste AIFS HEx
Cotisol(saliva)> MCit 0.29pg/d0= 7} wo] ZF7tEE AgS HQon,
Cotisol(serum)2 Mol A 3.06pg/dl o2 & ol H|&] Eo] T71E = A
< BESth

6. Aol dH ZA

AFNGAES] Fdar A HirS 1476.18+311.21kcal 2 KDRIs(2005))
A ARFeE AAGL e 1,900kcal®] oF 77.69% Fwolon, dhid A
3t 5874+15.17g 2 KDRIs(2005)2] AZZFH T} =2 130.53% o] Ath.

o 2dE TS MHT 282.15+113.25mg, M- 276.34+135.99,mg MCr-
256.63+82.71mg, C 313.17£153.89mg 0.2 Co]l tha =4 HHste AT
Bt

HlEple] A3 % KDRIs(2005)2] A&l 707140% A1F G501, Feel 43
F& 11.08+5.95mg 2. & KDRIs(2005)¢] #4aFo] 79.14% = thh AA A3t 2
Rqout, HEF AFHE 345246+1052.260mg -2 KDRIs(2005)9] A4 ol

230.16%°] A Fst= vl =S ATFS B AT

7. A EH @HAE Lo ABEA

A8 7 Leptine BMI(p<0.05)¢} A A HE(p<0.0DA A Fo] FHAAE B
%a,  WHR2 T-C(p<0.01), LDL-C(p<0.01), TG(p<0.05), Lipase(p<0.05),
Insulin(p<0.05), a—amylase(p<0.05), saliva cotisol(p<0.05)3} ko] AAAA=
Bt
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2% % BMI¢ HDL-Co|] &9 A#dAE HEAL(p<0.01), Leptine
BMI(p<0.001) 2} A A HE (p<0.0D) @ o] FaAAE Hch

WHR 2} T-C(p<0.05), LDL-C(p<0.01), TG(p<0.05), Hb(p<0.05),
Het(p<0.05), SGPT(p<0.05), Insulin(p<0.05), a-amylase(p<0.05), saliva
cotisol(p<0.01)> %9 AAAAE E AT

8. EXFAHE T ABEH

r

A= T-CeollA LDL-C(p<0.001), TG(p<0.001)3} <<
NAAAE B, TG LDL-C(p<0.001), Lipase(p<0.05)¢} k2] 334
= ettt =3 Insulind} Leptin® %49 AAAA S H A tHp<0.001).

ojde] Aok #Zol EHhyeler JHeEIX AFVE AA RGN dhe A,

22 5 st ddFe FRen, v E A8 MHY, M3, MC
(3]

aly
i)

| 53] wpAMAE FAIZE AR Mkl
M= S A 4, Leptin, Adiponetine] =44l d¥E Helow JHHE
A Cold= T-C¥ MDAZE frefshAl sl ®=3E Leptint
a—amylaser= EFolA 7ZHAFH 3, HDL-C¥ Adiponectine EFolA &7}
Hol wabx ek XL HH 7 SR sAH dFS F

ow ofo] E AFAFrE HFHRE i) A5Hor &EHV|E VU3

.
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ke 22 a4 o g d7] el & kA BT oe] 7k 3
gte] AAlshe Aol Ao, HZoE wAA gL aFT Qo] Hyuul
e Aol Fzgol A ALl fold oz oy Ao A]
H s JoH(Kim, 2003).

M AEZEA 4 (apoptosis) e, 3R A 5 22 AESHY, ZY2"HE Ao
(Kono, 1996), AlWEsl &< g atotA] €4 A 59 Fso] & 4dHA

.

et B o AFeAE Fdr] BRuw og4dS gidow wabx el 1Fw
B 1E(MH), vHAHA 25 M), vhAbA S 7HEIRD A S B 25 (MO), 71
243 2502 vYro] AAzAR dde A4, s=22 9 giksts o
kel Wgke] Aol dlste] dolr izt 54l
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(WPRO. TASO. IOTF., 2000).

1996 4¢ WHOOI A= RIvt2 257 8 d Aol FUABS FEAl7]
= FXA7E Ao Adasta vk 1997 WHO++= Hlvke]l &5/ AAlE Al
A A4 (body mass index) 7]+ o 2 AAEA o BMI 25729.9%e/m'ES A
%, 30kg/mol e Hvtoew EFar. AT o] &
dEHor HEH7] oy suR ofAlol-BH Y A Fo A= HRke] AR}
of fFHEd we FHAY & VES HE3ske] BMI 23724.9kg/m'E ZHA|
%, 25729.9kg/m'E 19 A HI¥F == S5 % BT BMI 30kg/m’ o]/ 294

e
rlr
off
o
rO
=2
X

H Rk = a2 Ed|gko g2 B3t (Koren Society for the Study of Obesity
2000; WHO Obesity, 1997).
HiRke] A9l fQlel whel Wi vgstar H3Aol Fd4 &
2 T Ay, Agd ]l WEHIAY o), g% ¥ 5 ol 8dlE
Euk

= = 7 vk HNe] fdAdel tishe] R-EAbY Zhe] miwtk FHEE AL

g A, FRE EFIE vRke A 2 A= 80%7F kel =H, ojr 7}
HIREQL A= 60%, obHlAZE WIvkd A T AU 40%7F WlRkebsh ]
PRk R AD FgolE AEol A wuFe] wAd Eo] 9% B
o] ArtLee, 1992). webr] f02Q1 Q.9lo] HIwke] 3 QlAbgiel= A
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|

(1941

af A 106d7F 5.7%p S 7F

, 71 AR AT 30kg/m'o]7d) 9

S

o)

&3] B AA ar Atk(Huh, 1990).
A

2007 31.7% = 19984 25.0%°l H]

"] == (NHANES, 5+ 204 ©]

34.3% X.t}

-

T

o

R

o]

*35H)

)

it

2007

sttt

s

A
[}

FA]

}

»AO

(RF 204 <]

)
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o
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B
f

p—
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it
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ol
3K

, 71 A

ro
I

24.0% X.th

HE

oF

Ko

30dH ol

=
=

|

-

1

FA

7=

=

o

2

T 0] A THINHANES,

3l
“

30tk S0t A =S Wk, oA}

27.8%, 40tiell 32.5%, 50t 42.4%, 60thell 46.2% = A= o]

T

A7 g, W

=

1l
AdEA=Z dFsE

ki3

1

2005-2006).
1

21.8% =

/1\317

Njo

ol

40t o] 5o ARl TAEH oA

(Choi, 1995).
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A =zol A Choi(2003)= 4 AegvpAbA7E H5o] 55 o7
NNdedS 483 Fomn ERARES FaA7ITha a9, Kim(2005)
& AEeAAIZE AF, BMIL AA R, AARE, dEd, 5=, WHR,
B2 93 A W FA b sttt Bardk v gloh B3 Kim(2002)2 8] ¢
stell Aol AL, Jo(2004)= AT B dATTET ZdH el B
g ok gl

3) 1F 3}
31 53H(High Frequency/RF)%, T3 100,000Hz(100kHz) ©]/d<] 17 77|
= 253 AF(high frequency current: HFC)Z}ar gkt 1980 o] Zwb~ 9]

Uk (Arsene D’ Arsonval)e] | =9] €& & (Tesla)ol] o8] nFabd 7o 2
A aigte] eofste] QAo AelA Fael AtAE e adE ol&ste V)7
2 BAsHA = Atk (chae 5, 2004).
A AFe AARAES AT o A Fo] vl FU] witel o] &
3

ol ALl dojuA] ke Hdr|spskA kg e A7) 2s) ddeol finh AL

_

¥ 715 SAA L EFFES A= 59 988 rk(Kang, 2005).
FAAoR A 41TCAA a7 A Feo, AS HstE wx] &
=Z=

Aur wagel 4e Qow AW, AgzFANE AATE
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Whan E&B, 2006).

4. ¥ w3} thAL

1) B3 EH3A A

SAEY HHE 43, F4E AWE Ao FE =4 AW (triglyceride)
o e = AA E(adipocyte)oll AFEH, o]oole FyzEE, AAH, A
FAAE 5o FER EAFT(Youm, 2000). TAA YL AAA N EAs=
A4 90% o] ds AA k= 7HE S5k AHZA Aol A fraka djAbel €]
3l ATPE e F e duxdez #Ag3tA do. TG AEEdEx

L gutobAl(lipase)e] Hviz FeAlEd} ALt es FaEH 5 A

T3 oyxlgdeor FAL&IrHKim 5, 1997). 13 =k A FHEH v vks
ZYste] n¥EY, I L AAFNES 53 2o v Aol uhyy AlA|
g5 S we AFS F7] i FFAFTES FAsIoF FH(Nam,

2004). 83 TGE dold uet S7Fst=d 2 711 TG Aol S7iut

_11_
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S
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FCH(Society for the study of obesity, 2000).

Ehs;

=

N
Nlo

—_—
1o

2001), =214 3l

L=
[S)

d (Fisher

e‘g

9] A=

, 1996). A WAl 3

=N
[¢}

2 Haxia v (Boden

el

wmo

Hoh 274n) A= A7) o

]

o
A}

8

I 7714 =) wheA

9|

gl vl

ttal & 4 St (Fasshauer

1

5|
pud

o 7]l

& Paschke, 2003).

2}4:}

2 Agzoa AdEol d3or FHldEt

Hl S oA

}o] neuropeptide Y& A3 &

L5
H ©

A< 2

At

1o s dd A

, 2000). H]wr=

A==
[¢)

(Frederich &, 1995; Fried

el mRNAS =717}

) AAe) 279k Az o)A

o
A

o} ]

A

E[_]:

2 HaFAHKlein 5, 1996). wehA H]

AT el Als =2 E

o] A¥z A A (Considin 5, 1996; Fan 5, 1997; Frederich

5, 1995).

_13_

Collection @ sungshin



A A LA FFee fepol=z H o] B Ayt AyE oy xyw
(adiponectin)©] Slth. ol vldl FH|ef At Fn2e H2 e w7
= AGxA e o] Frietd oirjxvde] ZAaditte= A oltH(Weyer &,
2001;Yamauchi &, 2001). oft]¥xdlgle 2|ufe]z2oA <Ql&H

(insulin—sensitizing effects) & 7FtH(Berg &, 2001;Yamauchi ‘&, 2001).

A171% (Fruebis 5, 2001), W] AEol FFAAIA4-a f8 HAAE F52
FRAYID B BB A 342 Haskar] 9% Y3A4-BB fEw
Bawe oAFtonm F9FI Folul B Tl FF& v H(Matsuda
5, 2002, 2 elE oAy Bl FAA AL XL WAz
&

(white adipose tisse)ell 9al =H Aoz Aily = Alo]E7lQlo R Q1A d%

of F¥3tA B0l dom(Weyer 5, 2001), HlgF #xpe] 2 d<=28 ofjr] XY
g FES SV (Yang 5, 2001).
ol XU R A Aol Fel 5730ug/mle] ALFEE EASHIL 9lom,

wAdol mls) ool A 1 sTt fFeeA Erh

otHEHEe AFTol 50% #HAFJS W 45% S7FE e, BMIZF
38.7kg/m' ©]’¢<l ®lwkAl 199 2} BMIZF 23.4kg/m'Sl w22k 109 S tjdo=
ol ¥ el F=Z Blug Ay}t wpEALgo] HIwEE AlgrE T ol X Wl Rl H
7} 53% b 5} oH(Bruun, 2003).

Arita 5(1999)2 Hvt €7 ot EMYd e FX7t HwkskA] eF2 t Aol
Al et 89mg/meol A HE o H] ¥k AR e A= 3. 7mg/mo] YIThal X 1S}
ATk Matthew 5(2002)2 HWHQl ofA 39, H4 885 o= 67143t

nj
e
50
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= 2

(2003)
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o

ol

s

Hsh7h gllvbal Bl

o]

5 (2002)

Hulver
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°ol-&

=
=

U 1695 tide= AdA

A3 o

©
T

(2004)

=4
[¢}

o] Ferguson

T
%

<
ol

o

o] FH ka4l # 7] 65%¢

3F3lth Yatagai 5 (2003)

s7F gt

ol A A A o
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o

2]

‘_nﬁmo
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23]

ke
T

Daimon(2003)

B

—

uﬂé

>
[}

)?)L

=

% 9l9lo, Ouchi 5(1999)
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=
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5. “Aksk 7HE| 2D

=31 A vH(Drosti 5, 1997; Tijburg 5, 1997). 2= AA T 23S

AT FA2HE FROA 2 REN FUR wEe 23

Y 2HE RS A A 7] (Muramastsu 5, 1986) #4FeA A A A S

Aste] wstE AAA7IAL v o g Al de] AFH S (Akinyanju

S, 1967) s a¥rb gnh olH @ ke =k AR T S Eel M '
= Y= dF FHERC o7 Ao JHHA dgtE § EGCGE 7HE

ot
i)
e
ot
ofr
ftlo
)
a9
P
ft

B7He L dv(Ahmad &, 1997).

7S A4S 2 FAHAE FAaA7IH(Kao 5, 2000), AFasH]

o uA sule] AT R FEFAFS #AANTL A THDulloo F, 1999).

Kao 5(2000)2 #< B2 el 71871S =43RS w A€l (leptin) &
o] HaAQl ARE FI A8 S 2dEstn A=Y AHE AaAYa

23k o.M, Dulloo (20000 7171 A7 A Abshet 7] 2A) A

Ao Qe AFAATGL ANGAT. B AALe] Fai TFd ]

2 B3 BF opITYY F/kd el AeE Rus3 9rhHara
2005).

A

Nagrao 5(2001)& 217ts Ao = 1257 19 600mgel 7l 1S A FH A

1 % AFEH @

o[)lt
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=

FHe7l A7 A

.

Scalbert & Williamson(2000)%= 1g/ ¢ o] 7€ 71o] FHolgl: =32k 600ml

oje} o], A& ATA

el

(1980)

p==
[}

A

o] s}

1

7¥A 71t} Farrell & Barboriak(1980)3 Weltman

gl ~H Zol o

=
=

=

Ao} Az 2

[e)

R

Aol S71e o

—
fite)

HE, <+
gy Ao Wk #AQle]

Z7F3tth= B % Qv (Tran & Weltman, 1985).
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=

R
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A 53t
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stol 9lsh

o) 4] 3
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3} HA A acetyl-CoA carboxylase® 42 FAS oAsto = vt &
= yEpdntar WarE ltH(Watanabe 5, 1998).

Broadhurst 5(2000)2 Lean Zucker rat¥ Obese Zucker ratol 7l 7}e]%1S
Fogk A3 dF 2532 FFo]l @A #HAEJdT Baskla, Kao
s (20000 FHEIZI AFHVF Jdedy FFIAE FAaRAZGI
Nakayama %5(1993)2 7}d|zlo] cl&do] 773 Ay 2F o FF32 o

o

g 2ASE Fu /1S WS ERHoldn A

g 2 ooyA] AHFE TV 9 %
ol &8S57hH7F Bttt A Bastdth 53], Kao 5(2000)2 Nakayama

5(1993)e] =} A&l FHH o] QlEdo] WIZg AExEY xAH o SFI~

=3 A $5S B AHske] A Jun(2006)9] Aol A HFHA |
T AZF, BMIL, g Ede #ae HDL-Ce F7F LDL-C ¥ TGe #a
T frold MAERE JEla, A ERuinke] Aol I Ed et
LDL-C % TG®| g #AaE B v vk

Kanter 5(1993), Kumari 5(1999), Oh(1998)+= %o <& =2 1tats
ol MDA”} Z7bgttiar ®ar 3 Wb Salminen %5 (1984), Duthie % (1990),
Viinkka 5(1984)2 &% & MDAWS}o| zto]7} glsitia Hashglch E=3
Lovlin 5(1987)2 40%%} 70% VO, max %A MDA7} 23| ZF2a3tia

ot

B3 nf 9
wAR-5 3} 3ALekA el Watel e Kao (20003 Yang $(2003)&
Ao Ee)slmol Tl ev ARl FAEE WA sl MDAFE/L Zol5
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Arta W astgd ouf, Nam(2007) 5319 f%o] wal MDAR S Wal: ¢l
= Aoz Budrh Jo(2006)2 1257 B@eEd 544 T2y A
T LETLS AF 65%(4.96kg) FAFI obt] FUELS 7.79%(0.98ue/ml) 7k 2 3}
Gow, EEATe AT 9.19%(7.32kg) FAsH oft] TR o] 26%(0.27us
/ml) S7betGivkal Balg up gl
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=

AT A= AL o) (F, G HAE 5), T 5 AT AN
7 glom AMgAldl AFete 30755419 ARl ofAd o ® BMI 25kg/m'o] %,
WHR 0.850]%, AAYE 30%0] 4% A= & Ao H4E olsfsta A3
EO% 409 o] AR AA A

HE AT Ae W ez vAbA S st W (MH) 127, PHARA
155 (M group) 8%, PFARAI L ZHEIZIAF W & 1 (MC group) 9%, ZHEIZIA
F 2%(C group) 7THLoE F 369WS st JHHIAHFALFOS AT

A 2Ee F 28 8% F9 168 BywAAE Adsdrn
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Research subjects(n=36)

-30755years old women

‘BMI>25 WHR=0.85, Body fat(%)=30%

p—
|
MH group M group MC group C group
(n=12) (n=8) (n=9) (n=8)
Massage Massage
(20minutes) Massage (20minutes) Catechin intake
+ (40minutes) + (600mg/day)
High Frequency Catechin intake
(20minutes) (600mg/day)
| - |
BOd! Dietary survey Serum Analysis
composition -Tron, UIBC, Saliva Analysis
-Height Hb, Hct, ‘a-amylase
-Weight -AST, ALT ~Cotisol
-BMI -T-C, HDL-C,
‘Waistl,2,3, Hip -24hours LDL-C, TG
"WHR recall method ‘Lipase,
‘Body fat, LBM ‘Insulin
‘Triceps -Leptin,
-Suprailiac -Adiponectin
-Abdomen ‘Total Antioxidant,
‘Blood pressure ‘MDA
‘Pulse -Cotisol
&

‘Before: Body composition,

-After 16times: Body composition,

Dietary survey, Serum & Saliva analysis
-After 8times: Body composition, Dietary survey

Dietary survey, Serum & Saliva analysis

{4

Data analysis & processing(SPSS)

Figure 1. Research design
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3. ARTH R AFET

1) ol dA 24}

Hol4AzAE Mme] T2 A A3 83 F, 168 T2 5 33 A
Asterh. WARET AF WEe Bl 4N SPEe B AAS AF
o WEE obd, WA, A, Hoz PR HAT HE LY T

14
-1
gov vus FEe A Bl A ARste] 4

ZAME A g AEEAE T2 339 (Can pro)S ©) 831, AFHIYAE
B238l7] €3 Data based TAL A FEA

A AT N, 200000 AAE A FEe] G Eael A A

A S Zmade]l AAl A 83 ¥ 163 F2 F 33 AXE 4, A

ARE SAHL 7H - 2akE Aol gty Ads 9483 $ InBody
330(BIA)/3.0 (FH)vfo]l e 2Fo] 25 o] g35to] A AW & (body fat mass), %
& (percent body fat), #| A ¥ & (Lean body mass), A A% & (percent lean
body), A& A <=(body mass index: BMI), Al ¥ o (Intracellualr fluid), A3
9] o (Extracellular fluid), ¥ & @ (Protein mass), 7]% @ (Mineral mass)<

=735t
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(2) S EH £ B5u2E&(Waist Hip Ratio: WHR) 33

sdgzEde A FHE L 882, 33)et dholsdE SAHs AT ¢
A, ddAE BEE vige] Al A E=A4E AFEStY 539 Hetd FeE
&El, wige] Avrte EdE 2, ety 5ene] EdE dE3ew FA4
skl vt

WHRS slelzelet ddo] = S4as o83t slelzd/ddolEw
= AbEssit.

(3) A3 AGFA 73

Caliper(Eltronic Body Fat Calculator: Skyndex)& ©]&3&to] A5t
(Triceps), &= <1(Suprailiac), &% (Abdomen)®] Al HH9] IAYFAE &
dlo] 0.1m7kA 33 whE SAsto] Pt gks FHskdnh

A9 (Suprailiac)= A=weo] ¢S wetetrt &= §XA(lliac crest)

=
E 5 (Abdomen)= FES AA=HA WA st Ftol] AFo] mF FAl
=

NA B

il

oAl w& AA F F i TA ofdE lem, H&

3em o7l 3

o
Ay
2
Ol
o
Q
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(4) 4 #ute) &34
ot 107 ol g AHE FAAZ & gEAR F57] 4 (Systolic
blood pressure)¥ 2737] &< (Diastolic blood pressure)S 33 &4 3sto] Hyt

@ AshAa, W 33 Zgshel Yaake Ak

b

o
ol
Ay

3) YR 2H
APe WIAERRE FAE dof oy

A AAsAT. A" g AGAAL ol F 1047 ol 34 F o3 949

)=

o 4] A3 g FAIE ALG

TEAHAA F QA o] &5t 10mE A3 T 2,00074,000rpmeol] A]

1087 A ste] FFe 84S 2gste w4 Ax7A -80THA ¥F

R e

T BAS vntay 2209 AA d3 F5 A F23] AAEATh
4 Ad s=+= E8dl dH oA FFdU ~H = (Total Cholesterol), HDL-

F~HE, $AAAZ FE+= ADVIAIGSO(BAYER, Japan)o @ #4138
ALTS AST+= #Abs Astst 241 7]1(ADVIA 1650)& o] &3t #4133

Iron, UIBC, Hb, Hct= Cobas Integra 800(Roche. Swiss)© 2, Insulin<
RIA(y-counter(Cobra 5010)= ©]-8-3}¢], lipase™= Emzymatic, colorimetry¥ 2.
& Cobas Integra(Roche. Switzerland)® 4] &} 1t}

Leptin®} Adiponectin r—counter(A 5010 Series Quantum)® #2135}

Cotisol RIAH 22 r-counter(COBRA 5010 QUANTUM)E o] &3lo] ¥
A38telal, MDA Colorimetry A A ©. & Spectrophotometer(E & ™3: UV
170005 AHg3te] #4135k om, Total Antioxidant(TAS)¥= HITACHI(R & :
HITACHI 7180)& AR&-8te] nl Ao A skl
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Efolgd Fo] B2 kitE Y&l Edo] FHFHo] AMAH &7 ol H
L B Ad7A W Bttt a-amylase?t CotisolS ELISAH S o] &

sFo] EIA reader(Salimetrics, USA)Z #4331

5) BRwhabx] L2y

FEw BEoz QA C 2L A9 MHGMEALFIE, MEHA}
A)i, MCO AR+ B AT 298 dldos 8% Bk 7 284 % 16
sl @A HPrpAbAE A S

A AA A 9% ebdAE Be AASL mAbA Bgow ol

X

A gt 5 A F24 F s E AAEAh whAA] AEmRARA] E 5 o
Fel AES 7 HAE7HE 478kge] ¢hE o2 407 (M), 20 (MH", MC)
b7z AAE T A F9u Abge] mE St JET vt R 94
SApe] whgo froldte] BFS /A L E stoluh Algke] glojAl A A A

A HFE FASHEE k. Fae A Ttel f1Ag g Rl A
C

(1) 5773 mpALA

ERAGu A BASES FRsal 22tE7](Effleurge), A 27
(Friction), F 2 7] (Compressure), F=2] 7] (Tapote-ment), THE7]
(Petrissage)s & &2& o]&3sto] 403t vAHAE AAlstAT. mRARA] &

2 5 doesdd wHe WEgs =ok57] fd v 300ccE FHEMAL 5

Collection @ sungshin



B, 27 5 v s

, o=

SR grAbA o A F B A ZEFMC)ANA = BEvAAS 2023

6) 7HEl] AH

A AMEE FHEIZLE (F)otR A A TE ko™ 600mgH

L

A aEgste] 300mee] 71" =& S/ FEAR A7 EAAA H S
A AFAHE A 300meel 7HEIZ] 1°8-(600mg) S 8] Alsto] wid A

4% 308 ol wpAES shgth

4. Az B4 2 A

Al & pS|
= = =

s

S B3l Ao AR TAA A A= SPSS(Statistical

M

Package for the Social Science)Ver 13.00 X 2135 AL-&3Fo] #2454

o=l AR E SARAE S
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V. d+4 3

L AFd4Ae) Qe 54

AFNIAE F 6HeR FAFAHS 4074012, A 1595cm, 5=
68.3kg, BMI+= ¥ 27kg/m’ ©] T}
Table 1. General characteristic of the subjects
MH(n=12) M(n=8) MC(n=9) C(n=7)
F p
Mean®=SD Mean®=SD Mean®=SD Mean®=SD
Age(years) 42.83£7.00 40.88+8.64 40.00£3.90 39.00£5.09 0.615 0.610
Height(cm) 160.33+£5.21 158.50+4.75 159.00£3.60 160.00£7.16  0.249 0.861
Weight(kg) 67.30+£4.38 65.81£7.85 67.39£9.35 70.01£9.72 0.377 0.770
BMI(kg/m’) 26.53%£1.20 26.64xt1.57 27.22£2.24 27.91£2.83 0.870  0.467

_28_
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2. dFdEAL AQE

DAY d AYEY 524 A3

ZAP RS A o

2256 ¢ = EbRkaL, F-714

MH=~" 2296 ¢, Mxr 2236 ¢, MC+: 22.03 ¢, Cat

o

R

MH=<, M+, MC+t, Catel 242z} 3.06kg, 3.00kg,
299%g, 3.03kgo & UERRIL AAES 32.02%, 31.96%, 32.78%, 35.40% %

247 e B felan ol $440 dnd guoew 2 & 9
o},
Table 2. Examination of body composition homogeneous before test
MH(n=12) M(n=8) MC(n=9) C(n=7)
MeantSD  Mean+SD  MeantSD  Mean+SD P
Intracellualr
. 22.96+£1.72 22.36x2.61 22.03x1.58 22.56x1.78 0.412 0.745
Fluid(®)
Extracellular
] 11.19£0.90 10.74£1.31 11.11£0.74 10.94+1.08 0.362 0.781
Fluid(e)
Protein
9.12£0.703 8.95%£1.046 9.81£0.625 9.04£0.716 0.435 0.729
Mass(kg)
Mineral
3.06£0.183 3.00£0.282 2.99£0.16 3.03£0.213 0.237 0.870
Mass(kg)
Body Fat
22.17£3.80 21.24+3.93 22.44+7.73 25.53%6.84 0.799 0.504
Mass(kg)
Percent Body
32.02£4.01 31.96%£3.79 32.78%£6.68 35.40+6.09 0.746 0.533
Fat(%)
Lean Body
M 46.41£3.43 45.06£5.15 44.94+3.00 45.57+£3.66 0.319 0.811
ass
Percent Lean
67.97£4.01 68.04x3.79 67.22+£6.68 64.60£6.09 0.746 0.533
Body(%)
- 29
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2) MHZ9 AAE A3}
MH 9] AA &S 2

4 AT

Table 3. Change of body composition(Group MH)

d A 3225%A Y F 3214%2 o7t 72aa

Before After
paired t p
Mean=xSD Mean=xSD
Intracellualr
. 22.96+1.72 22.57+1.44 -1.344 0.206
Fluid(®)

Extracellular Fluid(®) 11.19+0.90 10.93£0.89 -1.945 0.078
Protein mMass(kg) 9.19+0.70 9.02+£0.58 -1.457 0.173
Mineral Mass(kg) 3.06+0.18 3.01£0.16 -1.543 0.151
Body Fat Mass(kg) 22.17+3.80 21.67£3.24 -1.239 0.241

Percent Body Fat(%) 32.25+4.11 32.14+3.65 -0.193 0.850
Lean Body Mass 46.41+3.43 45.55+3.01 -1.565 0.146

Percent Lean Body(%) 67.97+4.01 67.86+3.65 -0.162 0.874
_ 30 —
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3) MT 9 ALE W3

Mol A, AEslel Auwd wd, A4
AY Fol gast: AFS ngom, ANgFe 23
2 1997kg o2 A3 tH(p<0.05).

Table 4. Change of body composition(Group M)

1] s

Before After
paired t p
Mean=xSD Mean=xSD
Intracellualr
) 22.36%£2.61 22.22+£2.50 -0.444 0.670
Fluid(©)
Extracellular
] 10.74+1.31 10.64+1.20 -0.667 0.526
Fluid(®)
Protein Mass(kg) 8.95+1.04 8.89+£1.00 -0.511 0.625
Mineral Mass(kg) 3.00£0.28 2.96+0.26 -1.158 0.285
Body Fat
ocy e 91.24+3.93 19.97+4.08 3085 V18
Mass(kg) (%)
Percent Body
31.96%+3.79 30.71£4.05 -1.636 0.146
Fat(%)
Lean Body Mass 45.06£5.15 44.71£4.90 -0.576 0.583
Percent Lean
68.04+3.79 69.29+4.05 1.636 0.146
Body (%)
* p<0.05
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4) MCT 29 AR W3
A

MC 9] AA L& A Ao njs] Ay Fo F4hste 4FS Heow,
AELAE A d 1111294 A F 10624 2 7HA23H o1 (p<0.05), A
Apeko A3 AH 2244kgoll A AE F 216lkg o E 7 ASHA THP<0.05).

Table 5. Change of body composition(Group MC)

Before After
paired t p
Mean=®=SD Mean®SD
Intracellualr
, 22.03+1.58 92.6142.04 1.903 0.094
Fluid(e)
Extracellul
xtraceluar 11.11+0.74 10.62+0.95 -2.458 0.039
Fluid(¢) ()
Protein
8.8140.62 9.0440.82 1.871 0.098
Mass(kg)
Mineral
mera 9.99+0.16 3.0040.21 0.316 0.760
Mass(kg)
Body Fat
oy Ha 92.4447.73 91.61+7.77 -2.446 0.040
Mass(kg) (%)
Percent Bod
ereent Bocy 32.78+6.68 31.67+6.83 -2.294 0.051
Fat(%)
Lean Body Mass 44.94%£3.00 45.28+£3.66 0.657 0.530
Percent Lean
67.2246.68 68.3346.83 2.294 0.051
Body(%)
* p<0.05
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Ceel 43 A AAES o Fass 43S 2AD ANES
7 et AEE HATh
Table 6. Change of body composition(Group C)
Before After
paired t P
Mean=SD Mean=®SD
Intracellualr
) 22.56+1.78 22.26%£2.02 -1.299 0.242
Fluid(®)
Extracellular
] 10.94+1.08 10.94+1.08 0.000 1.000
Fluid(®)
Protein Mass(kg) 9.04+0.71 8.91+0.80 -1.327 0.233
Mineral
3.03£0.21 2.98+0.22 -2.121 0.078
Mass(kg)
Body Fat
25.563+6.84 24.57+£6.90 -1.828 0.117
Mass(kg)
Percent Body
35.40£6.09 35.17%+5.584 -1.335 0.230
Fat(%)
Lean Body Mass 45.57+3.66 45.06£3.97 -1.223 0.267
Percent Lean
64.60£6.09 65.29%£5.55 1.335 0.230

Body (%)

Collection @ sungshin
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6) 7t o AZE WMP(HF F-43 #)
7t o] AR Wt FolA AALEC] M, MC#, Cit, MHT &=
Zbz} 1.25%, 1.11%, 0.68%, 0.11%% FHaste 43S B4

Table 7. Change of body composition by group(after—before)

MH(n=12) M(n=8) MC(n=9) Ctn=7)
F p
Meanx=SD MeanxSD MeanxSD Mean=SD
Intracellualr
. -0.38£0.98 -0.14£0.87 0.58+0.91 -0.30£0.61 2.290 0.097
Fluid(®)
Extracellular
. -0.26£0.46 -0.10x0.42 -0.49%0.59 0.00£0.34 1.666 0.194
Fluid(®)
Protein
-0.17£0.39 -0.06%£0.34 0.23%£0.37 -0.13£0.25 2.414 0.085
Mass(kg)
Mineral
-0.05+0.10 -0.04£0.09 0.01£0.10 -0.04+0.05 0.750 0.531
Mass(kg)
Body Fat
-0.51+1.42 -1.26%+1.15 -0.83%£1.02 -0.96%£1.38 0.589 0.627
Mass(kg)
Percent Body
-0.11+£1.94 -1.25%+2.16 -1.11%£1.45 -0.68%+1.35 0.848 0.478
Fat(%)
Lean Body
-0.86+£1.90 -0.35%£1.71 0.33%+1.52 -0.51£1.11 0.921 0.442
Mass
Percent Lean
-0.12%£2.48 1.25+2.16 1.11+1.45 0.68%£1.35 0.982 0414
Body (%)
_34_
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Figure 2. Change of intracellualr fluid
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Figure 3. Change of extracellular fluid
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Figure 5. Change of mineral mass(kg)
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Figure 6. Change of percent body fat(%)
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Figure 7. Change of percent lean body(%)
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3. AT AAAZ

DAY d AAAS 5248 AA

A AS] WHR MH+:, M+, MC+, Cato]l 7

7+ 092%, 093%,

0.94%, 091%= ZAFE 3131, Abdomen-> 28.40mm, 28.04mm, 26.83mm, 29.46mn S =

ZALE o FAASR foshA
Waistl, Waist2, Waist3, Triceps, Suprailiac, Abdomen®] A< %]

oko
5 /\/}

o,

FAME &

AAoR FoskA kol MH, Mat, MC, Ct2 FAAe] e oo
=& T3
Table 8. Examination of body measuring homogeneous before test
MH(n=12) M(n=8) MC(n=9) C(n=7)
Mean=®SD Mean=®SD Mean=®SD Mean=®SD g b
Waist1(cm) 87.33+£3.79 85.12+4.51 85.66£5.51 84.00£5.44  0.808 0.499
Waist2(cm) 93.67+£5.44  91.60+£5.80 93.17£6.91 91.57£6.76  0.278 0.841
Waist3(cm) 97.251£4.66 97.50£5.98 96.56%6.33 97.36%8.89  0.038 0.990
Hip(cm) 101.75£4.36  98.10£5.67 98.79+7.49 101.00£6.24  0.818 0.493
WHR(%) 0.92£0.03 0.93+0.02 0.94£0.04 0.91£0.03 1.390 0.264
Triceps(mm) 23.74+3.64 22.94x2.86 22.63%£5.29 25.34%£5.26  0.600 0.620
Suprailiac(mm) 27.34+£6.04 27.85+£6.02 28.29+4.97 26.74£3.57 0.123 0.946
Abdomen(mm)  28.40£3.35 28.04+£3.93 26.83£5.62 29.46%£5.10 0.472 0.704
Weight(kg) 68.58+4.82 66.30x7.79 67.33%£9.18 71.10£9.15  0.551 0.651
- 38 -
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2) MHT 9] A AAS ¥}

MHT ¢ Waistl 2 87.33cmol A 80.08cm®=  7F4 381 L (p<0.001), Waist2E
93.67cmol A 87.12em = 7+ 243F% 0.1 (p<0.001), Waist3-& 97.25cmoll A 90.96cm =
7F2 3 TH(p<0.001).

Hip<2 101.75cmoll Al 97.67cm= 7F2315 31(p<0.01), WHR-2 0.92%°1 4 0.89%

2 A8 tHp<0.01).
JEFAHAA 7N A= Tricepse] 2 A 23.74mol A

27.34mmol 41 19.87mm =

(p<0.01) = S a1,

Suprailiac+

Abdomen+= 28.4mmell A 21.22m= 745 A TH(p<0.001).

Table 9. Change of body measuring(Group MH)

Al
=

A5 ¢l o (p<0.01),

5l & 21.0lm=E i

Before After
paired t D
Mean+SD MeanxSD

Waist 1(cn) 87.33+3.79 80.08+2.85 -12.593 00
Waist 2(cn) 93.67+5.44 87.12+3.99 6102 ()
Waist 3(cn) 97.25+4.66 90.96+3.66 -9.683 o)
Hip(cn) 101.75%4.36 97.67+3.59 s 002
WHR(%) 0.9240.03 0.8940.03 3793 0007
Triceps(nm) 23.74+3.64 21.01+3.33 - O
il 0.001
Suprailiac(mm) 27.34+3.04 19.87+3.19 -4500 0
Abdomen(mm) 28.40+3.35 21.22+3.45 6721 (00
i 0.016
Weight(ke) 68.58+4.82 67.2144.05 -2.856 )

* p<0.05 #* p<0.01 #=#* p<0.001
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3) MT 9] AAASe A

M+l Waistl2 85.12cmoll A 78.25em= 7433 a2(p<0.001), Waist2+
91.60cmoll A 86.00cm = 74 % %l 2™ (p<0.001), Waist3< 97.5cmoll 4] 90.31cm =
7+ 23813 tH(p<0.001). Hip<2 98.10cmell A 94.87cm=  7FA~3F 3L(p<0.001),
WHR- 0.93%14 091%% 4% A th(p<0.01).

Triceps= 23 A 229molA A& T 21.26m= 7423 12 (p<0.01),
Suprailliace 27.8ommol A 20.94mm= 743 2 (p<0.01), Abdomen< 28.04
mell A 21.54mE 748 tHp<0.001).

3 weight'= 66.30kgol 41 64.69kg= 745 A tH(p<0.01).

Table 10. Change of body measuring(Group M)

Before After od ¢
Mean+5D Mean+SD paire p

: 0.000
Waist 1(cm) 85.12+4.51 78.25+4.83 -12.912 ()
Waist 2(cn) 91.60+5.80 86.00+5.53 8708 0
Waist 3(cn) 97.50+5.98 90.3145.58 6833 0
Hip(cn) 98.10+5.67 94.87+4.54 6.609 0
WHR(%) 0.93+0.26 0.9140.03 3543 00
Triceps(m) 22.94+2.86 21.2642.75 I
Suprailiac(m) 27.85+6.02 20.94+2.39 —asa7 0007
Abdomen(m) 28.04+3.93 21.54+2.53 9532 (0
Weight(ke) 66.30+7.79 64.69+7.72 5882 !

*% p<0.01 ***+ p<0.001
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4) MCZ 9 AAAS W3}
MC+*2] Waistl 85.66cmoll A 80.56cm%, Waist2+= 93.17cmoll A 88.89cm =
Waist3-2 96.56cmoll 4] 91.72cm= 217 745 A tH(p<0.01, p<0.01, p<0.01).
WHRS 094%° 4 092%%= 743 31(p<0.05), Suprailliac  28.29mm ol A
20.14m= 743 2 (p<0.001), Abdomen< 26.83mml A 20.76mm= 7231

H(p<0.001).

Table 11. Change of body measuring(Group MC)

Before After )
paired t )
Mean=®SD Mean=®SD

Waist 1(cn) 85.6645.51 80.56+6.30 3550 G0
Waist 2(cm) 93.1746.91 88.89+45.68 -3.723 O('SS)G
Waist 3(cn) 96.5626.33 91.7246.21 a2 000
Hip(cm) 98.79+47.49 96.72:46.49 217 OO
WHR(%) 0.940.04 0.92+0.04 212 00
Triceps(mm) 22.63+5.29 21.48+4.91 ~4.071 O('Sf)‘*
Suprailiac(m) 28.29+4.97 20.14%4.75 ~9.975 csz(:)o
Abdomen(mn) 26.83+5.62 20.76:+4.80 6435 00
Weight(kg) 67.33+9.18 66.89+9.74 0918 0.385

* p<0.05 *x p<0.01 =#*x p<0.001
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5) C9 AAAZ ¥

Waistl S 23 A 84.00emol A A3 = 8147m=, Waist2+= 91.57cmol A
89.71cm=, Waist32> 97.36emell A 935em= 77} 748 vhH(p<0.01, p<0.05
p<0.01).

)

Hip2 101.1cmoll Al 98.93ecm= 74 3}$ a1 (p<0.01), Suprailiace 26.74mm ol 4]
26.06mn = 743 2™ (p<0.05), Abdomen- 29.46mmoll 4] 25.96mm= FA3FS

tH(p<0.01).

Table 12. Change of body measuring(Group C)

Before After
paired t D
Mean®SD Mean®SD

Waist 1(cn) 84.00+5.44 81.47+6.37 3982 OO
Waist 2(cn) 91.57+6.76 89.7147.63 2931 OO
Waist 3(cm) 97.36+8.89 93.50+8.13 6379 000
Hip(cn) 101.006.24 98.93%5.80 s OO
WHR(%) 0.9140.03 0.90+0.04 0281 0.788
Triceps(m) 25.34%5.26 24.53+5.91 -0.981 0.364
i 0.019

Suprailiac(mm) 26.74£3.57 25.06£4.23 -3.187 )
Abdomen(m) 29.4645.10 25.96+5.32 o100
Weight(kg) 71.00£9.15 69.87+10.49 1446 0198

* p<0.05 *x p<0.01
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cm, 6.87cm, 5.10cm, 2.53cm
cm, 4.28cm, 1.56em = Z+2F 7433 tH(p<0.05).

Suprailiac= MC+*, MHw, M+, C++9] o2 814mm, 7.47mm, 6.91mm, 1.68
mn = ZH7F 7F Ak th(p<0.05).

Table 13. Change of body measuring by group(after—before)

MH(n=12) M(n=8) MC(n=9) C(n=7)

Mean£SD Mean£SD Mean£SD Mean£SD ’ b
Waist 1(cm) -7.25%£1.99 -6.87£1.50 -5.10%£4.31 -2.53%1.67 5.377 O('SS;L
Waist 2(cm) -6.54+£3.71 -5.60%£1.81 -4.28+3.44 -1.56x1.67 3.886 O'(Z%S
Waist 3(cm) -6.29+2.25 -7.19%£2.97 -4.83+x2.80 -3.86+1.59 2.850 0.053
Hip(cm) -4.08+3.41 -3.22+£1.38 -2.07+£1.92 -2.07x1.42 1.652 0.197
WHR(%) -0.03£0.02 -0.03£0.02 -0.02+0.02 -0.00£0.01 2.559 0.072
Triceps(mm) -2.73£2.00 -1.67£1.05 -1.15+0.85 -0.81%£2.19 2.568 0.072
0.017

Suprailiac(mm) -7.47£5.74 -6.91£4.03 -8.14+2.44 -1.68+1.69 3.946 ()

Abdomen(mm) -7.18+3.70 -6.50£1.92 -6.08+2.83 -3.50£1.99 2.518 0.076

Weight(ke) -1.36£1.65 -1.61£0.77 -0.44%+1.45 -1.23%2.24 0.887 0.459

* p<0.05 ** p<0.01
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4. AT EAS) Aot} e

DAY A Y A $A4 A4

AR g4 7] e MH, M+, MCah, CellAl Z+2b 117.75mn
Hg, 122.50mmHg, 121.33mnHg, 125.71mmHg= YESEa, 57] 42 76.17m
Hg, 76.63mnHg, 79.22mnHg, 81.86mmHg %= ZAFE ¢}

Wulo| M= FAA SR ot %oF MHw, Mw, MC+, Cir& &40l

Table 14. Examination of blood pressure and pulse homogeneous before

test

MH(n=12) M(n=8) MC(n=9) C(n=7)

Mean®=SD Mean==SD MeanxSD MeanxSD

D.B.P(umHg) 117.75%£11.45 122.50+11.08 121.33£13.21 125.71+16.86 0.590  0.626

S.B.PmHg) 76.17£10.36 76.63%£8.17 79.22+11.14 81.86+16.09 0.438  0.727

Pulse

. . 73.17£8.98 76.38%£5.52 81.67%£9.08 76.29£9.05 1.769 0.173
(times/min)

D.B.P: Diastolic blood pressure
S.B.P: Systolic blood pressure
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Ad 3 116.75mHg® 7+

2) MHT 9] d<st 9] W3}
218 A 117.75mmHg ol A]
5 7 76.17mmHgol A 23 & 7533mmHg =

MH¢] &37] b2 A
a7 ge] Helw, $%7] eYE A
HAa7des YErdh
Table 15. Change of blood pressure and pulse(group MH)
Before After
paired t p
Mean=xSD Mean=xSD
D.B.P(mnHg) 117.75x11.45 116.75£9.91 -0.523 0.611
S.B.P(mnHg) 76.17£10.36 75.3316.89 -0.457 0.657
Pulse
) . 73.17£8.98 68.42+£8.49 -2.071 0.063
(times/min)
D.B.P: Diastolic blood pressure
S.B.P: Systolic blood pressure
— 48 —_
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3) M9 ¥ty #uke] w3
Mo 847 g2 23 A 12250mHgol A 23 F 115.75mHg® 74
SFA L (p<0.05), F=7] S Ad A 76.63mHgol A 23 F 73.00mmHg =

#aAFE B

Table 16. Change of blood pressure and pulse(group M)

Before After
paired t p
Mean=*SD Mean=xSD

0.037

D.B.P(mmHg) 122.50+£11.08 115.75£14.68 -2.573 )
S.B.P(mmHg) 76.63%£8.17 73.00£10.52 -2.231 0.061

Pulse

76.381£5.52 72.13£5.84 -1.452 0.190

(times/min)

* p<0.05

D.B.P: Diastolic blood pressure

S.B.P: Systolic blood pressure
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4) MCZ 2] €3t =ute) w3l
MCwel #37 dge 4

2cte AEgS R 57 d9gs A9 A 79.22mmHgol A 23 S 78.33mn

N

1 121.33mmHgol A 23 % 116.11mHg= %

.

Table 17. Change of blood pressure and pulse(group MC)

Before After
paired t p
Mean£SD Mean=®SD
D.B.P(nmHg) 121.33+13.21 116.11£8.59 -1.474 0.179
S.B.P(mmHg) 79.22+11.14 78.33%£8.73 -0.458 0.659
Pulse
81.67%£9.08 74.89£6.05 -2.115 0.067

(times/min)

D.B.P: Diastolic blood pressure

S.B.P: Systolic blood pressure
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5) CT o @t kel w3}

_'07] 6:11—0 Al

T

A3 A 125.71lmmHgol A 2% 3 11957mHg® 74
St AES R, 757 g9 Ad A 81.86mmHgel A A3 < 76.86mm
Hg= 7238 v (p<0.05).

Table 18. Change of blood pressure and pulse(group C)

Before After
paired t p
Mean=SD Mean=SD
D.B.P(mmHg) 125.71+16.86 119.57+£20.99 -2.113 0.079
0.015
S.B.P(mmHg) 81.86%£16.09 76.86£17.27 -3.378 ()
Pulse
. . 76.29£9.05 78.57£7.34 0.682 0.521
(times/min)
* p<0.05

D.B.P: Diastolic blood pressure

S.B.P: Systolic blood pressure
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6) 7 T Wk wWure] WEY F-AF A)
7 el 47 " £%7) AGe BF grss 4 ngow,
12 MH, M+, MC el A ZAaE oy Caoll A+ ot 7t e 43S

f
20
o

Table 19. Change of blood pressure and pulse by group(after—before)

MH(n=12) M(n=8) MC(n=9) Ctn=7)

Mean®=SD Mean®=SD Mean=SD Mean=SD

D.B.P(mmHg) -1.00£6.61 -6.75%£7.42 -5.22+9.62 -6.14+£7.69 1.054 0.382

S.B.P(mmHg) -0.83£6.32 -3.62%£4.59 -0.89+5.81 -5.00£3.91 1.221 0.318

Pul
e ~4.7547.94 -4.254827 -6.7849.61 2.2848.864 1572 0.215

(times/min)

D.B.P: Diastolic blood pressure

S.B.P: Systolic blood pressure

_52_

Collection @ sungshin



1280 -
1260 1 12571 e
1240 - =~
1220 - ﬁigg :—------‘:‘n 2213
' e e L 17157 e
1200 - o s = 11957
12000 ™ Vs
1180 1 11775 -
.\1 = 116.75
1160 - 'ﬁ 116.11
116.08 11575
1140 -
112.0 . ;
1st Eth 16th
(mmHg)
—8— MH -—-k--M — & —-MC —s—C
Figure 14. Change of diastolic blood pressure
B40 -
220 - 8186 \
80O ~
79.22
“ N
780 -
76.63
760 - 7617
740 -
720 -
70.0 : .
1st Bth 16th
(mmHg)
—a—MH --k--M1 — @ -MC —a—C

Figure 15. Change of systolic blood pressure

_53_

Collection @ sungshin




5. AT 2F L B 24

1) @3 W FEFGTH AZAREY HeF 4
(1) 438 A 8 W FEIHLH BAZANRY 24 AA

A (Iron)> MH+*, M, MC+*, Ca#ell Al 90.33pg/de, 88.88ug/dl, 95.44ug/dl,
72.29ug/d0 2 ZYZy el o B 8H A5 (UIBC)S 240.42u8/d0, 261.75u8
/de, 241.00pg/de, 266.71pg/de= 242t ZALE A},

sl =22 (Hb)& MHY, M, MCs*, Citoll A 13.37g/de, 13.61g/de, 13.13g/
dt, 13.70g/de® Z+zF el al, smtE A E(Het)d FEE 41.12%, 41.87%,

At len FAAHSR FoF Atelr) glo] 24

Table 20. Examination of iron nutrition indices state homogeneous before

test

MH(n=12) M(n=8) MC(n=9) Cn="7)

Mean=xSD Mean=xSD Mean=*SD Mean=®SD

Iron(ug/de) 90.33+40.87 88.88+38.56  95.44+47.23 72.29£23.91 0.489 0.692

UIBC(ug/de) 240.42+60.45  261.75£68.90  241.00+£130.03  266.71+£35.92 0.241 0.867

Hb(g/de) 13.37+0.92 13.61+1.02 13.13+1.69 13.70£0.99 0.374 0.772
Het(%) 41124220  41.87%£2.64 40.84+3.96 41.84+2.51 0.273 0.845
— 54 —

Collection @ sungshin



(2) MHT S @3 Z2IFEH #AAES] 03
MHT 9] UIBCE A8 7 24042pg/deoln 2% F 29525u8/dl 2 7289
I(p<0.05), Hb Ad H 1337g/deellA A3 + 1367g/d= AAasHA T

(p<0.05).

Table 21. Change of iron nutrition indices state(group MH)

OBefore After
paired t p
Mean=®SD Mean=®SD
Iron(ug/de) 90.33£40.87 85.67+49.34 -0.223 0.828
0.020
UIBC(ug/de) 240.42+60.45 295.25+70.01 2.712 )
Hb(g/de) 13.37+0.92 13.67+0.78 2.225 O'(Cil)lS
Hct(%) 41.12£2.20 41.43%+1.93 0.826 0.427
* p<0.05
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3) M9 €3 | ZEIFEH dAA % A3}

M+ Hb2 A3 d 1361g/deoll Al A3 F 1396g/dt= 2kt F7keke A&
S HYa, Hetve 23 A 41.87% A A3 F 4226%= S7tste A4S B
[ex]

AA
Table 22. Change of iron nutrition indices state(group M)
Before After
paired t p
Mean=SD Mean=®SD
Iron(ug/de) 88.88+£38.56 112.88+£49.77 1.482 0.182
UIBC(ug/d0) 261.75%£68.90 260.75x+75.10 -0.040 0.969
Hb(g/de) 13.61+1.02 13.96+1.22 2.045 0.080
Hct(%) 41.87+2.64 42.25%+2.80 0.973 0.363
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(4) MC] 3 FEIJFIH AR W3
MCwe] UIBCE A8 A 241.00pg/decl Al A8 F 284.11pg/deE Z713H

H(p<0.05).

Table 23. Change of iron nutrition indices state(group MC)

Before After
paired t P
Mean=®SD Mean=®SD

Iron(ug/de) 95.44+47.23 97.67£50.56 0.161 0.876
0.015

UIBC(ug/de) 241.00£130.03 284.11£118.92 3.100 )
Hb(g/de) 13.13+1.69 13.55+1.56 1.801 0.109
Hct(%) 40.84%+3.96 41.24%+3.79 0.674 0.519

* p<0.05
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(5) Ce €4 W FEFIAH AZAK W3

Irone Ad A 72.29ug/diol A Ad F 66.29ug/d=E st H
1 UIBCE A3 A 266.71pg/deell A A3 % 287.00pg/ b= S7kste &
H At

= B

ot
32

o

Table 24. Change of iron nutrition indices state(group C)

Before After
paired t p
Mean=®SD Mean=®SD
Iron(ug/de) 72.29£23.91 66.29%£27.69 -0.495 0.638
UIBC(ug/de) 266.71%£35.92 287.00+44.53 1.682 0.144
Hb(g/de) 13.70+0.99 13.31+0.61 -2.185 0.072
Hct(%) 41.84£2.51 40.97£1.45 -1.829 0.117
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(6) 2t oo 2F | AEISHAH AAFAE] Hp(LF F-4

Hete] 29 A3 43 5o HyS nlus] 2w MCx, M, MHa ol A ¢
Zk040%, 0.37%, 0.31%% S7rstdem CaolAd= 087% Hastdth
(p<0.05).

Table 25. Change of iron nutrition indices state by group(after—before)

MH(n=12) M(n=8) MC(n=9) Ctn=7)

Mean=®SD Mean=®SD Mean=®SD Mean=®SD

Iron(ug/de)  -4.67£72.59 24.00£45.80 2.22+£41.38 -6.00£32.05 0.554  0.649

UIBC(pg/d¢)  54.83£70.03 -1.00+£70.78 43.11+41.72 20.28+31.90 1.664 0.194

Hb(g/de) 0.27+0.45 0.35%+0.48 0.42+0.70 -0.39+£0.46  1.477 0.239

0.023

Hct(%) 0.31£1.29 0.37£1.08 0.40%£1.78 -0.87+£1.26  3.634 )

* p<0.05
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2) AST, ALTY ¥3 % £4

(1) 43 A AST, ALTS] 544 #
ASTE MHT, M, MC, CaolA 2258U/L, 2150U/L, 2856U/L,

1943U/L2 z+zF yebskar, ALTE 16.75U/L, 18.88U/L, 28.56U/L, 14.00U/L&

217k Geon] BAH0E fo8 Aol gloms BAgo] Fuy Yuo

o

PN
=2 =7 3

Table 26. Examination of AST and ALT homogeneous before test

MH(n=12) M(n=8) MC(n=9) Cn=7)

MeanxSD MeanxSD Mean=SD Mean®=SD

AST(U/L) 22.58+10.14  21.50+£5.47  28.56+14.06 19.43+4.79 1.352  0.275

ALT(U/L) 16.75+£13.72  18.88+11.03  28.56%29.11 14.00£6.29 1.119 0.356
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(2) MHZ 9] AST, ALT ¥ 3}
MH*9] ASTE 28 7 2258U/LoA 28 & 235U/L=E 571+
HAS, ALTE A3 2 16.75U0/LA A 1942U/L2 F7tshe 4 &S BT

rlr
o
ol
o

Table 27. Change of AST and ALT(group MH)

Before After
paired t p
Mean=SD MeanxSD
AST(U/L) 22.58+10.04 23.50%8.85 0.982 0.347
ALT(U/L) 16.75+13.72 19.424+9.37 1.400 0.189
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(3) M9 AST, ALT 93}
Mite]l ASTE 23 A 2150U/LolA A8 F 2213U/LZ S7t¥e 43S
B, ALTE 23 A 1883U/LelA 1963U/LE Z7tste 43S vk

Table 28. Change of AST and ALT(group M)

Before After
paired t p
Mean=SD MeanxSD
AST(U/L) 21.50£5.47 22.13%14.08 0.530 0.613
ALT(U/L) 18.88+11.03 19.63+7.52 0.518 0.621
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]

R

g A 2856U/LolA Ad & 2278U/LZ S7HE =
5 3 1967U/LE Z7}ste A

(4) MC-9] AST, ALT w3
e A
3 A 2856U/LolA A&

MC+-9] AST+=
S H¥a, ALTE 2
S HAth
Table 29. Change of AST and ALT(group MC)
Before After
paired t p
Mean=*SD Mean=xSD
AST(U/L) 28.56+14.06 22.78+4.38 -1.635 0.141
ALT(U/L) 28.56%+29.11 19.67+£8.77 1.257 0.244
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(5) C£¢ AST, ALT ® 3}
Carol AST+= AF A 1943U/L0 A 23 5 2000U/L= S7H¥E = 43S

B, ALT+= 2 2 1400U/LelA Ad 5 1657U/LZ S7Fskth
(p<0.05).

Table 30. Change of AST and ALT(group C)

Before After
paired t P
Mean=SD MeanxSD
AST(U/L) 19.43+4.79 20.00£3.65 0.588 0.578
ALT(U/L) 14.00+6.29 16.57+£5.47 2.465 0.8319
* p<0.05
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2

(6) 2+ T AST, ALT H3l(AY F-43 )

Z} 9] ASTE MH+, M+, CtellA & 747 0.92U/L, 0.62U/L, 0.57U/LA
S7HA o] A MColM = -578U/L7F #FAashe 4¢SS Btk ALT
2.67U/L, 0.75U/L, 257U/L% 714 3¢S B
BEgs BT

=

7}

M+, Caol A
AL, MCr 8.89U/L #Ha

i
=

]_

aly

ol

Table 31. Change of AST and ALT by group(after—before)

MH(n=12) M(n=8) MC(n=9) Cn="7)

Mean=®SD Mean=®SD Mean=®SD Mean=£SD

AST(U/L) 0.92+3.23 0.62£3.33  -5.78%£10.60 0.57+2.572 2.709 0.062

ALT(U/L) 2.67£6.59 0.75£4.09  -8.89£21.22 2.57x£2.760 2.089 0.121
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3) BHAQFEY WY B4

(1

~—

A9 A dFANA5x A4 A3

| A=A T-CE MHT, M, MCT, CaolA 203.58mg/de, 200.88
mg/d¢, 197.56mg/d¢, 191.86mg/d¢=® 7+7F ZAFE9lal, HDL-CS  52.83mg/dl,
55.50mg/de, 53.22mg/de, 52.71mg/dL 2 L}E}GE

LDL-C> MH+*, M+, MC+, Citoll Al Zh7F 129.08mg/de, 125.13mg/de, 125.78
mg/de, 115.14mg/d0= ZAFE 13, TGE 119.50me/de, 103.75mg/de, 111.78mg/d,
79.43mg/dbE ZAME Qo 7b it Fro] BAHoR {Folg Holzb glo] T

ol SR AT & 4 U

£

il
N

Table 32. Examination of homogeneous serum lipid before test

MH(n=12) M(n=8) MC(n=9) C(n=7)
F p

Mean=®SD Mean=®SD Mean=®SD Mean=®SD
T-C
(mg/d0) 203.58+39.01 200.88+30.22 197.56+26.92 191.86%£29.74 0.700 0.559
mg,
HDL-C

52.83+10.89 55.50+7.74 53.22%+8.24 52.71£7.82 0.171 0.915
(mg/de)
LDL-C
(mg/dD) 129.08+34.37 125.13+£27.97 125.78+£27.56 115.14%£28.05 0.321 0.810
mg,
TG
(mg/d0) 119.50+£68.00 103.75+£33.23 111.78+£60.83  79.43%£45.02 0.793 0.507
mg,
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(2) MHT 9 E3XAsx W3

MHw ] T-C2 A% d, 4% % 77} 203.58mg/dl, 229.00mg/d¢= 5715 3
31(p<0.001), HDL-C2 52.83mg/dl, 5833mg/dl=  F 718321 (p<0.05),
LDL-C2 239 A 129.08mg/deol A 146.00mg/de = S 7+ tH(p<0.01).

Table 33. Change of serum lipid(group MH)

Before After
paired t p
Mean=*SD Mean=xSD

0.000

T-C(mg/de) 203.58+39.01 229.00%£46.49 6.046 ()
0.042

HDL-C(mg/d¢) 52.83+10.89 58.33%£15.26 2.303 )
0.005

LDL-C(mg/de) 129.08+34.37 146.00+46.18 3.478 (%)
TG(mg/de) 119.50+68.00 123.92+65.61 0.300 0.770

* p<0.05 *x p<0.01 ==#*x p<0.001
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(3) MT 9 A A5 W3}

M+*¢] HDL-C2 23 A 5550mg/d¢, 23 % 59.13mg/dl= S7}ete= A
S H¥3, LDL-CS 125.13mg/deoll A 124.63mg/d = FAastes HAEFS HIYo
U SAIH R oA = &kt
Table 34. Change of serum lipid(group M)

Before After
paired t p
Mean=SD Mean=SD
T-C(mg/de) 200.88+30.22 207.38%£20.55 0.966 0.366
HDL-C(mg/d¢) 55.50£7.74 59.13£6.19 2.173 0.066
LDL-C(mg/de) 125.13+27.97 124.63+18.68 -0.074 0.943
104.13£61.44 0.025 0.980

TG(mg/de)

103.75+33.23
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(4) MC 9 €A d5x ¥3

MCe] T-C2 A3 A 197.56mg/deol~ A&
(p<0.05), HDL-C2 A3 # 53.22mg/de ol A

(p<0.05).

Table 35. Change of serum lipid(group MC)

% 217.6Tmg/A 2 F7}a8k oL
A8 F 57.78mg/dl = F et

Before After
paired t P
Mean=SD MeanxSD

0.022

T-C(mg/de) 197.56+26.92 217.67+27.83 2.837 )
0.049

HDL~-C(mg/de) 53.22£8.24 57.78+10.30 2.309 )
LDL-C(mg/de) 125.78+27.56 136.22+27.91 2.214 0.058
TG(mg/de) 111.78+60.83 114.33£53.23 0.223 0.829

* p<0.05
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(6) CTY EHAAFTE H3

Cte] HDL-C2 23 2 5271mg/dl, AF F 53.29mg/dM= T 7 sk A e
< H$3, LDL-C2 115.14mg/del A 110.86mg/dl =2 AAadte AdFS RIS
b BAHoR folskAE Wk
Table 36. Change of serum lipid(group C)

Before After
paired t p
Mean=*SD Mean=SD
T-C(mg/de) 181.86x29.74 181.43£24.42 -0.046 0.965
HDL-C(mg/d¢) 52.71£7.82 53.29+£7.63 0.364 0.729
LDL-C(mg/de) 115.14+28.05 110.86+24.38 -0.486 0.644
79.43£45.02 83.57+£33.21 0.310 0.767

TG(mg/de)

Collection @ sungshin
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(6) 2 79 HANZAFTE H}(AY F-
T-C& MHT, M, MC#olA z+z 25
ZFE o Catoll A=t 0.43mg/dl 7438

a 4)

o

(p<0.05).

A
A2mg/dl, 6.50mg/de, 20.11mg/de7} 5
o}

HDL-C2 MH«, MC«f, M+, Cit ¢ =2 & z+2f 55mg/dl, 4.55mg/dl, 3.62

mg/dl, 0.57mg/U= 25 FT7tete A HAth

Table 37. Change of serum lipid by group(after—before)

MH(n=12) M(n=8) MC(n=9) Cn=17)
F p
Mean=®=SD MeanxSD Mean®=SD MeanxSD
T-C 0.032
25.42+14.56  6.50£19.04 20.11+£21.26 -0.43+£24.85 3.307
(mg/de) (%)
HDL-C
5.50£8.27 3.62+4.71 4.55%+5.91 0.57£4.15 0.930 0.437
(mg/de)
LDL-C
16.92+£16.84 -0.50£19.02 10.44+14.15 -4.28%£23.32 2.661 0.065
(mg/de)
TG
4.424+50.98 0.75%£41.65 2.55+34.40 4.14+£35.37 0.017 0.997
(mg/de)
* p<0.05
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Figure 17. Change of HDL-C
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4) Lipase®d] ®¥3l= ¥4

(1) A8 A Lipased TZAA AA

Lipase= MHx 31.17U/L, M+ 38.38U/L, MC+ 35.78U/L, C++ 30.29U/L=

et o EAH R o Apolrt glome v o Fho] FEAde] Sty

Aok & = Sk

Table 38. Examination of lipase homogeneous before test

o

MH(n=12) M(n=8) MC(n=9) Ctn=7)
F p
Mean=SD Mean®=SD Mean®=SD Mean=SD
Lipase(U/L) 31.17£12.21 38.38%£13.39  35.78+6.77 30.2946.29 1.134 0.350
_ 74 —
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(2) Lipase2] ®¥ 3}

Lipase®] Wslare Ae d A3 3=

Z2F MH= 31.17(U/L), 33.00(U/L),

M+--2 38.38(U/L), 39.13(U/L), Ca+& 30.29(U/L), 35.86(U/L)S2 F7HE AL

G EAoR folsAE ek,

Table 39. Change of lipase of groups

Before After
paired t p
Mean=xSD Mean=xSD

Lipase

MH group 31.17£12.21 33.00%£13.61 0.837 0.421
(U/L)

M group 38.38%£13.39 39.13%£17.91 0.360 0.730

MC group 35.78%6.77 35.00£6.83 -0.272 0.793

C group 30.29+6.29 35.86+9.72 1.187 0.280
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(3) Z 9] Lipase A3l(Ad F-43 A)

Lipaset™ CaollA 557U/L, MHw 1.83U/L, M~ 0.75U/L7F 57F B 3¢S

FZ H
G, MCaoll A<= 0.78U/L°] ZAasts AdFS HA
Table 40. Change of Lipase by group(after—before)
MH(n=12) M(n=8) MC(n=9) Ctn=7)
F P
Mean=xSD Mean=xSD Mean=xSD Mean=*SD
Lipase(U/L) 1.83%£7.58 0.75%£5.89 -0.78+8.58 5.57%£12.42 0.747 0.532
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5) Insulin®] W3z 4
(1) 28 A Insulin® A AR
Insulin< 2% A MH 5960U/mé, M+ 9.86uU/m¢, MC+* 8.29uU/ml, C+*

835uU/me 2 =AE o, FAH o2 Fojstx] ol T2l SH AT

@ 4+ gk

Table 41. Examination of insulin homogeneous before test

MH(n=12) M(n=8) MC(n=9) Ctn="7)

MeanxSD Mean=®=SD Mean=®=SD Mean==SD

Insulin(uU/mé) 5.96+3.01 9.86+2.96 8.29%+5.73 8.35£7.937  1.044 0.386
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(2) Insulin®] ¥WsH(AHE F-43F A)

5
wm

=N
=
1o
E
oy
2
X
=
s
Y
rlo
i

3 A 596pU/mell A A 3 810uU/ml =

TS BPx, M-S 29 A 986uU/meol A, A8 5 9.88uU/mE 23k

o T/HEFE Bew, MCu= A3 A 829uU/meolA A9 $ 10.038uU/

Co2 A3 A 83buU/me, A7 = 11.18uU/m= vl «+ E5F F7kst

Table 42. Change of insulin of groups

rr

7616‘

Before After
paired t p
Mean=®SD Mean=®SD

Insulin

MH group 5.96+3.01 8.10+2.79 2.037 0.066
(uU/ml)

M group 9.86+2.96 9.88+4.64 0.019 0.985

MC group 8.29+5.73 10.03%£6.04 1.960 0.086

C group 8.35+7.93 11.18%6.51 0.745 0.484
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(3) & 9 Insuling WH(HF F-HF A)
Insulin®] ®3}i= MH*, M+, MC+*, Col A ZH2z; 2.14puU/ml, 0.02puU/md,
1.73uU/me, 2.83uU/m¥ Z7}8t= 7

Table 43. Change of insulin by group(after—before)

MH(n=12) M(n=8) MC(n=9) C(n=7)

Mean=®SD Mean=®SD Mean=®SD Mean=®SD

Insulin(uU/me) ~ 2.14+3.63 0.02+3.67 1.73x£2.65 2.83£10.06 0.398  0.755
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6) Leptin, Adiponectin®] W3 F £ 4
(1) 2348 A Leptin, Adiponectin® 32X HAA

Ag A Leptin® MHw, M+, MC+*, CwollA Z+7; 11.81ug/ml, 15.09ng/
me, 12.59ug/ml, 17.61ng/ml= e o™ Adiponectine Z+zt 10.70ug/ml, 9.65
ng/ml, 12.07ng/ml, 11.11pg/mb 2 ZALE O] SAA O 2 Fo8lA] &fornz &

o] stEEAY & 4 Qv

Table 44. Examination of Leptin and Adiponectin homogeneous before test

MH(n=12) M(n=8) MC(n=9) C(n=7)

Mean=®SD Mean=®SD Mean=®SD Mean=®SD

Leptin(ug/me) 11.814£5.62  15.0945.28  12.59+4.94 17.61+13.47 1.025 0.395

Adiponectin(ug/m¢) 10.70£6.80  9.6543.60 12.07£8.94  11.1145.53 0.191 0.901
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(2) MHT 9] Leptin, Adiponectin ¥ 3}

[e)

MH 9] Leptine 23 A 11.8lug/mol A 11.09ng/ml = FAstE 23S
B3, Adipnectin® A3d A 10.70ng/meoll A A& ZF 1027pg/ml 2 FA¥ =
AEFE HA
Table 45. Change of leptin and adiponectin(group MH)

Before After
paired t p
Mean=*SD Mean=xSD
Leptin(ng/ml) 11.81£5.62 11.09£4.31 -0.601 0.560

Adiponectin(ug/mf) 10.70%£6.80 10.27+6.53 -0.884 0.396
(3) M 9] Leptin, Adiponectin ¥ 3}

MH¢] Lepting 23 A 15.09ug/mlol A 11.65pg/ml= 7AstsE HeS

B3, Adipnectin® A& A 9.656ug/mloll A Ad E 11.10ug/mlE F7}8F

ou BAROE FolF ol7t gAieh

Table 46. Change of leptin and adiponectin(group M)

Before After
paired t p
Mean=*SD Mean=xSD
Leptin(ng/mé) 15.09+5.28 11.65+3.32 -1.671 0.139
Adiponectin(ug/m{) 9.65%+3.60 11.10+4.54 1.766 0.121
_ 82 —

Collection @ sungshin



(4) MC+ 9] Leptin, Adiponectin ¥ 3}

MC9] Lepting 23 A 1259ng/mlol A A& & 115lug/ml=E 7FAsteE

o,

&S B, Adipnectin® A3 12.07ng/meel A A3 F 13.48ug/ml=
Z7tst o BAHCR Fo3 o7} fldth

Table 47. Change of leptin and adiponectin(group MC)

Before After
paired t p
Mean=*SD Mean=xSD
Leptin(ng/mé) 12.59+4.94 11.51+4.76 -0.811 0.441
Adiponectin(ug/m¢) 12.07+£8.94 13.48+7.72 2.144 0.064

(5) C*9¢ Leptin, Adiponectin % 3}
C9 Leptin® Ad A 176lug/molA A& & 1474pg/ml 2 A58 74
S KW Al Adipnectin® A3 A 11.1lpg/meoll A A& & 1210ug/ml=E 3

o BA40E fold Aol7t gisit.

N

Table 48. Change of leptin and adiponectin(group C)

Before After
paired t p
Mean®SD Meanx=SD
Leptin(pg/mé) 17.61%£13.47 14.74£6.07 -0.665 0.531
Adiponectin(ug/m¢) 11.11%£5.53 12.10£8.10 0.943 0.382
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(6) Z+ 9] Leptin, Adiponectin ©3H(238 F-43 )

Leptin®] W3}#Fe M, Ci, MC++, MH* 2] =°o =2 344ng/ml, 2.87ug/ml,
1.08ug/ml, 0.72ng/me o2 ztzb 7+43%t= 43S 231, Adipnectin® M,
MC+, MH+, Ci+¢] =22 145pg/ml, 1.41ng/m¢, 0.98ug/me, 0.43ug/me= 7}

7 371 sglov BAMOR folsA Wt

Table 49. Change of leptin and adiponectin by group(after—before)

MH(n=12) M(n=8) MC(n=9) Ctn=7)

Mean®=SD Mean®=SD Mean=SD Mean=®=SD

Leptin(ng/me) -0.72£4.13 -3.4445.81 -1.08+3.98 -2.87+11.42 0.386 0.764

Adiponectin

0.43£1.69 1.45%£2.32 1.41+1.97 0.98+2.76 1.821 0.163
(ug/me)
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Figure 23. Change of adiponectin

_85_

Collection @ sungshin




7) Total Antioxidant, MDAS] ¥3}l&F FE4
(1) 238 A Total Antioxidant, MDA¢ T4 A AA

A% A Total Antioxidant® MH<*, M, MCs*, Citolld  zhzt
2.28mmol/L, 2.27mmol/L, 2.21mmol/L, 2.29mmol/LZ YWEl%t3, MDA+ 1.19u
mol/L, 1.07umol/L, 1.36pmol/L, 1.16pmol/L= ZALE A EAH o= 9

317 gkob $A40] FnHty B & gk

Table 50. Examination of total antioxidant and MDA homogeneous

before test

MH(n=12) M(n=8) MC(n=9) Ctn=7)

F p
Mean=*SD Mean=xSD Mean=*SD Mean=xSD
Total
Antioxidant 2.284+0.13 2.27+0.11 2.21+0.08 2.2940.09 0.988 0.411
(mmol/L)

MDA (umol/L) 1.19£0.34 1.07£0.30 1.36£0.38 1.16+0.19 1.178  0.334
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(2) MHT 9] Total Antioxidant, MDA ™ 3}

MH+9] Total Antioxidanti= 23d A 2.28mmol/LoA 23 3 2.27mmol/L
2 AAasteE A4S B3, MDAE A% A 1.19umol/L, 23 F 1.22umol/L
2 7 el AES KA
Table 51. Change of total antioxidant and MDA (group MH)

Before After
paired t p
Mean=*SD Mean=xSD
Total Antioxidant
2.28%£0.13 2.27%£0.10 -0.207 0.840
(mmol/L)
MDA (umol/L) 1.19+0.34 1.22%+0.29 0.357 0.728

(3) M ¢ Total Antioxidant, MDA W3 (2 3d FT-24F A)
M+-2] Total Antioxidanti= 2% A 2.27mmol/Lol A 23 ZF 22Immol/L
2 2 W37t ¢, MDAE 23 A 1.07umol/Lel A 2% % 1.30umol/L=

T

Z 7} tH(p<0.05).

Table 52. Change of total antioxidant and MDA(group M)

Before After
paired t p
Mean=®SD Mean=®SD
Total Antioxidant
2.27x0.11 2.21+0.12 -1.892 0.100
(mmol/L)
0.012
MDA (umol/L) 1.07%£0.30 1.30+0.31 3.393 )
* p<0.05
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(4) MC 9] Total Antioxidant, MDA % 3}
MC+*ollA  Total Antioxidant= 23 A 22lmmol/LolA 238 3+

2.25mmol/LZ 5 7}8F aL(p<0.05), MDA+ A3 A 1.36umol/L 23 % 141
umol/LZ F7tste S H et
Table 53. Change of total antioxidant and MDA (group MC)
Before After
paired t p
Mean=*SD Mean=xSD
Total Antioxidant 2.21+0.08 2.25+0.07 2.454 0.040
(mmol/L) (%)
MDA (umol/L) 1.36£0.38 1.41+0.22 0.432 0.677

* p<0.05

(5) C*9 Total Antioxidant, MDA ®3H(Ad F-43 =)
C+ol 4] Total Antioxidant= 23 2 2.29mmol/Lol A A& & 2.26mmol/L
2 743k, MDAE 1.16pumol/Lell Al 1.13umol/L= #AstF oy EA4 4o

2 folshA g

&2

Table 54. Change of total antioxidant and MDA/ (group C)

Before After
paired t p
Mean®=SD MeanxSD
Total Antioxidant
orar Antoxican 2.2940.09 2.26+0.08 -0.880  0.413
(mmol/L)
MDA (umol/L) 1.16%+0.19 1.13£0.29 0.330 0.752
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(6) Z+ 9 Total Antioxidant, MDA ®H3(2 ¥ F-23 )
Total Antioxidant®] W3z MH, M+, Cv*<2  0.0lmmol/L,
7k MCol| A =

[}

ftlo
f
32
R

iy

0.05mmol/L, 0.03mmol/L¥ Z}z} 743}
0.04mmol/L5 7 et 74 es B St}
MDA MH 0.03umol/L, M 0.23umol/L, MCi# 0.05umol/LZ7}bet= 2

G Wi, ColAE 0.03umol/L 7ads A4S u.

Table 55. Change of total antioxidant and MDA by group(after-before)

MH(n=12) M(n=8) MC(n=9) C(n=7)
F p
Mean®SD Mean®=SD Mean®=SD Mean®=SD
Total
Antioxidant -0.01£0.12 -0.05+0.05 0.04£0.05 -0.03£0.09 1.643 0.199
(mmol/L)

MDA (pmol/L) 0.03+0.30 0.23+0.19 0.05+0.36  -0.03£0.24 1.137 0.349
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8) ZEH X9 WMsF £4
(1) Ad d 2EH 29 T34 AA

A3d A a-amylase(saliva)®= MH, M, MC+*, Catoll A Z+zF 5857U/ml,
25.11U0/m¢ 48.59U/me, 34.91U/mb= “ERSEIL, Cotisol(saliva)< 0.14pg/de, 0.14
pg/de, 0.22ug/d0, 0.12ug/d0E ZAFE 9 o1 Cotisol(serum)S 8.52ug/dl, 8.84
pg/de, 730pg/dl, T21pg/d0E ZALE O] SAHCR o7t Aol7t vpEhubA|

ool BAAol sk

Table 56. Examination of stress homogeneous before test

MH(n=12) M(n=8) MC(n=9) Ctn="7)

Meanx=SD Mean==SD Mean==SD Mean==SD

a—amylase
58.57x£75.04 25.11£31.85 48.59%£88.71 34.91£54.99 0.438 0.727
(U/ml)
Cotisol(saliva)
0.14£0.09 0.14£0.04 0.22£0.32 0.12£0.07 0.544 0.656
(ug/de)
Cotisol(serum)
8.52%5.28 8.84+3.62 7.30+1.85 7.21+4.49 0.341 0.796
(1g/de)
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(2) MHT-9 2E¥ 2 ¥3}
MH 9] a-amylase(saliva)= 23 7 58570/mlolA A3 & 5151U0/ml=

(

off

st AS Bl cotisol(saliva)s A3 A 0.14pg/diol A 23 3

0

0.26pg/d = F7 el AEdFS HP o) cotisol(serum)> Ad 7 852ug/dlol

M A F 945ug/dtR FUetE AEFS BT

Table 57. Change of stress(group MH)

Before After
paired t p
Mean®=SD MeanxSD
a—amylase
58.57£75.04 51.16£78.45 -0.290 0.777
(U/ml)
Cotisol(saliva)
0.14£0.09 0.26+0.26 1.667 0.124
(ug/de)
Cotisol(serum)
8.52+5.28 9.45+3.86 0.504 0.624
(ug/de)
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(3) MT¢ Z2EH L W3

M+*9] a-amylase(saliva)s A3 # 25110/m, 23 ¥ 1965U/ml= Z4
St A4S B A, Cotisol(saliva)e  2¢ A 0.14ug/dtol A A3 5 0.26pg/
Az F7FstE AES B o, Cotisol(serum)S 23 A 884ug/diol A A&

T 11.90pg/db 2 S7 e = AEdS 2T

Table 58. Change of stress(group M)

Before After
paired t p
Mean®=SD MeanxSD
a—amylase
25.11+£31.85 19.65+18.38 -0.927 0.385
(U/me)
Cotisol(saliva)
0.14+0.04 0.26+0.19 1.848 0.107
(ug/de)
Cotisol(serum)
8.84+3.62 11.90+6.63 1.417 0.199
(ug/de)
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MC+9] a

&)

off
rir

]_

2] &

Age w

L al

a1, Cotisol(saliva)=-
890,&8/(1@3 FojHo=z 7

AES B om, Cotisol(serum)<

(4) MC#9 £2E# £ W3}

—amylase(saliva)= 23 A
peg/ U2 ZF71E =

9U/meell Al A3 3 3818U/ml %+
Ag A

0.22ug/del A A3 5 051
A8 A 7.30pg/deol A
2231 HH(p<0.05).
Table 59. Change of stress(group MC)
Before After
paired t p
Mean®=SD MeanxSD
a—amylase
48.59+£88.71 38.18%+40.16 -0.382 0.712
(U/md)
Cotisol(saliva)
0.22%+0.32 0.51£0.93 1.386 0.203
(ug/de)
Cotisol(serum
otisol( ) 7.30+1.85 8.90+1.75 2.468 O'(?j;’9
(ug/de) :
* p<0.05
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(5) C9 2Eyg X~ ¥H3}

C 9] a-amylase(saliva)= 23 A 3491U/meoll A A8 F 3480U/md 74
A

s

o

F& B, Cotisol(saliva) 23 A 0.12ug/deoll Al 23 = 0.23ug/
AR F7HEE AEdS 1 om, Cotisol(serum)S 23 A 7.21ug/deol| A A&

=

3 92ug/MZ Z7}etE AsS R

Table 60. Change of stress(group C)

Before After
paired t p
Mean®=SD MeanxSD
a—amylase
34.91+£54.99 34.80%£54.42 -0.023 0.983
(U/me)
Cotisol(saliva)
0.12+0.07 0.23£0.22 1.162 0.290
(ug/de)
Cotisol(serum)
7.21+4.49 9.20+3.87 0.903 0.401
(ug/de)
— 95 —_
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6) 4 ¢¢ 2E#f2 A (HE F - 48 A)
2~ E# 2~ a-amylase(saliva)= MC+w*, MH, M+, Cit9] £o=2

RN
=Y
12

Zy7y 10.41U0/ml, 7.42U0/ml, 5.46U/ml, 0.11U/mb = ZAstes AEFS B,
Cotisol(saliva)> MCit 0.29pg/d0= 7} wo] ZF7tEE AgS HQon,
Cotisol(serum)S Matoll A 3.06pg/dl o & thE ol Hla] Wol 7%= A3k
< HAth

Table 61. Change of stress by group(after—before)

MH(n=12) M(n=8) MC(n=9) Cn="7)

Mean=*SD MeanxSD Mean=*SD Mean=xSD

a—amylase
(U/ml)

-7.42+88.47 -5.46+16.67 -10.41£81.75 -0.11£13.31 0.033 0.992

Cotisol
(saliva) 0.12+0.24 0.12+0.18 0.2940.62 0.11£0.24  0.475 0.702

(ug/de)

Cotisol
(serum) 0.93%£6.41 3.06%6.11 1.60£1.94 1.98+5.81 0.251 0.860

(ug/de)
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6. Aol A ZAL

AT NAAES] GU2 HHFE Table 62-13 62-201 LEFAAT ol g =]
AA TS ke Hol 1476.18+311.21kcal = KDRIs(2000)14 dAF o2 A
AL 1= 1.900kcale] oF 77.69% Fr<eollom, el A AdF ek Hyt 5874+15.17g
2 KDRIs(2005)¢] A HFR T} =2 130.53% F=5°] Atk

2o 2dHE TS MHT 282.15+113.25mg, M- 276.34+135.99,mg MCr-
256.63+82.71mg, C 313.17£153.89mg 0.2 Co] tha =4 HHste AT
A=

HlEple] A3 % KDRIs(2005)2] A&l 707140% A1F G501, Feel 43
F& 11.08+5.95mg 2. & KDRIs(2005)9] #4aol 79.14% = thh AA AdFAsta 2
Jou UEF AFHAE 345246:1052.260mg o2 KDRIs(2005)¢] A% 2k

230.16%°] s Fsl= wl$ = AL B}l
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Table 62-1. Daily energy and nutrient intake of the subjects
MH(n=12) M(n=8) MC(n=9) C(n=7) n b
Mean®SD Mean®SD Mean®SD Mean®SD
Energy(kcal)  1508.074284.30  1508.52+256.93 136347427815  1529.45+459.13 0.510  0.678
Carbo(}gdrate 932.45£50.64 2047242742 198.46441.83 221236119  0.949  0.428
Protein(g) 61.07+13.78 59.00+13.43 55.61+14.47 58.45+21.913  0.209  0.890
Fat(g) 37.57+10.046 40.33%15.30 38.88+10.52 4425418552  0.389  0.762
Cholesterol
o) 282.15+113.25  276.34%135.99  256.63482.71  313.17+153.89  0.291  0.831
SFA(g) 5.4441.52 5.8842.27 5.95+4.11 8.42+7.72 1.374  0.268
MUFA(g) 6.25+1.59 7.1442.70 7.16+4.44 9.85+6.49 1.282  0.297
PUFA(g) 5.60+1.56 7.20+1.62 6.56+3.44 7.2143.59 0.841  0.482
Fiber(g) 17.88+5.09 18.25+6.22 15.7145.38 12.59+3.99 1.924  0.146
Ca(mg) 467.52+172.87  387.22+4103.98  419.78+195.13  391.08+112.33  0.561 0.645
P(mg) 871.39+187.75  837.814183.12  747.54+227.59  778.68+252.90  0.695 0.562
Fe(mg) 13.06+3.34 11.2342.91 9.33+2.88 9.74+3.38 0.809  0.498
Na(mg) 3565.96+1299.25  3631.624855.00  3284.80+74352  3268.68+1274.39  0.254  0.858
K(mg) 2418.914560.63  2413.504530.13  2054.124791.71  1930.75+600.70  1.356  0.274
Zn(mg) 7.2142.08 6.69+1.19 5.77+1.69 6.25+2.02 1.175  0.335
Vit A(ig RE)  766.45+455.12  647.67+190.28  526.92+176.03  614.47+17502  1.108  0.360
Vit Clmg) 79.30430.12 81.26+27.61 71.24+439.37 62.17422.86  0.622  0.606
Vit E(ng) 10.75%2.69 14.3143.45 11.85+5.48 10.57+2.76 1.762  0.174
Vit Bl(mg) 1.0240.29 1.054+0.27 1.3740.67 0.9840.35 1.614  0.206
Vit B2(ng) 0.99+0.21 0.93+0.19 1.0040.32 0.95+0.33 0.129  0.942
Vit B3(ng) 12.47+2.27 13.86%4.46 11.4743.92 13.3545.99 0.556  0.648
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Table 62-2. Percentage of the KDRIs

Me“a:n?fSD KDRIs KDRIs%
Energy(kcal) 1476.18+£311.21 1900.00 77.69
Carbohydrate(g) 220.05£46.65 - -
Protein(g) 58.74+15.17 45.00 130.53
Fat(g) 39.81+12.99 - -
Cholesterol(mg) 280.51+117.12 - -
SFA(g) 6.25+3.26 - -
MUFA(g) 7.38+3.96 - -
PUFA(g) 6.51+2.59 - -
Fiber(g) 16.39£5.45 23.00 71.26
Ca(mg) 422.88+£153.62 700.00 60.41
P(mg) 814.96+207.93 700.00 116.42
Fe(mg) 11.08+5.95 14.00 79.14
Na(mg) 3452.46£1052.26 1500.00 230.16
K(mg) 2231.59+637.11 4700.00 47.48
Zn(mg) 6.55+£1.82 8.00 81.87
Vit A(ug RE) 650.62+305.73 650.00 100.09
Vit C(mg) 74.39£30.54 100.00 74.39
Vit E(mg) 11.78+3.86 10.00 117.80
Vit B1(mg) 1.10+0.43 1.10 100.00
Vit B2(mg) 0.97+0.25 1.20 80.83
Vit B3(mg) 12.70£4.01 14.00 90.71
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7. AR ETD AN E 79 ABEA

1) APEFH BHAE 1Y FAEH
(1) ARED FANE T 4FEAAEE #)

A A A E dHAxANA= BMI9F Leptine] 4o A#AAE B
(r=0.400, p<0.05), Leptin< AAFEI}E Fo FAwAE HATHr=0431,
p<0.01).

WHR#} T-C(r=0.428, p<0.01), LDL-C(r=0.527, p<0.01), TG(r=0.398,
p<0.05), Lipase(r=0.346, p<0.05), Insulin(r=0.421, p<0.05), a-amylase(r=0.353,
p<0.05), saliva cotisol(r=0.410, p<0.05)& 9ol AAAAE H

r_l

Table 63. Correlation coefficient between body composition and serum of

groups(before)
BMI Body fat(%) WHR
T-C -0.123 -0.217 0.428%x
HDL-C -0.297 -0.266 -0.309
LDL-C -0.025 -0.126 0.527=x
TG -0.092 -0.140 0.398x
Lipase -0.100 -0.171 0.346%
Iron -0.012 -0.033 0.011
UBIC -0.023 -0.049 0.045
Hb 0.208 0.127 0.268
Het 0.170 0.086 0.256
AST 0.137 0.055 0.234
ALT 0.099 0.098 0.245
Total Antioxidant 0.032 -0.067 -0.043
MDA 0.102 0.311 -0.132
Insulin 0.117 0.098 0.421*
Cotisol(serum) 0.045 0.022 -0.097
a—amylase -0.104 -0.184 0.353%
Cotisol(saliva) -0.114 0.044 0.410%
Leptin 0.400= 0.431#= 0.056
Adiponectin 0.041 0.147 -0.281
* p<0.05 *x p<0.01
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2

(2) ARED FANE WY 4B EAHAEFE F)

A% F BMI$} HDL-Col &9 #aAlE R i(r=-0.482, p<0.01), BMI
o} Leptine %o A#AAE H G tHr=0.637, p<0.001).
AAYET Leptine &9 A#AAAE HAL(=0561, p<0.001), WHR}
T-C(r=0.370, p<0.05), LDL-C(r=0.463, p<0.01), TG(r=0.334, p<0.05),
Hb(r=0.333, p<0.05), Hct(r=0.341, p<0.05), ALT@=0.369, p<0.05),
Insulin(r=0.352, p<0.05), a-amylase(r=0.341, p<0.05), saliva cotisol(r=0.473,

p<0.0D) ¢o] JddAE Bt

Table 64. Correlation coefficient between body composition and serum of

groups(after)

BMI Body fat(%) WHR

T-C -0.044 -0.213 0.370%
HDL-C -0.482%% -0.300 -0.282

LDL-C 0.110 -0.103 0.463*x
TG 0.175 -0.074 0.334x
Lipase 0.038 -0.076 0.090
Iron 0.007 -0.179 -0.052
UBIC -0.168 -0.103 -0.070

Hb 0.187 0.006 0.333x

Hct 0.169 -0.011 0.341%
AST 0.182 -0.012 0.151
ALT 0.187 0.026 0.369%
Total Antioxidant -0.008 -0.148 -0.069
MDA 0.140 -0.045 0.014
Insulin 0.293 0.207 0.352%
Cotisol(serum) 0.162 0.062 0.123
a-amylase 0.024 -0.152 0.341x

Cotisol(saliva) 0.051 0.022 0.473%x
Leptin 0.637 0.561#*x* 0.036
Adiponectin 0.082 0.195 -0.184

* p<0.05 #* p<0.01 =#=#* p<0.001
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2) MHT Y AAAETS EHFAR 39 FBEH
(1) MHT ¢ AAZEH} EHAE 9 FAEHAEFD )

A3 A BMI®F Hb(r=0.632, p<0.05), Het(r=0.683, p<0.05)= < A#3A
= X3, WHRY LDL-C(r=0.644, p<0.05), Lipase(r=0.607, p<0.05),
AST(r=0.609, p<0.05), ALT(r=0.601, p<0.05)%= 4o A#AAAE RO,
MDAS®H= &9 A3#AAE B ATHr=-0.580, p<0.05).

Table 65. Correlation coefficient between body composition and serum of
MH group(before)

BMI Body fat(%) WHR
T-C 0.314 -0.223 0.540
HDL-C -0.474 -0.275 -0.373
LDL-C 0.423 -0.161 0.644"
TG 0.563 0.038 0.497
Lipase 0.188 -0.431 0.607"
Iron 0.119 0.068 0.360
UBIC -0.231 0.357 -0.247
Hb 0.632" 0.262 0.262
Hct 0.683" 0.411 0.166
AST 0.539 -0.106 0.609"
ALT 0.532 -0.114 0.601"
Total Antioxidant 0.156 0.090 -0.081
MDA -0.001 0.424 -0.580"
Insulin 0.184 -0.078 0.333
Cotisol(serum) 0.036 -0.128 -0.350
a—amylase -0.328 -0.342 0.300
Cotisol(saliva) -0.068 -0.094 -0.285
Leptin 0.283 0.565 0.029
Adiponectin -0.050 0.183 -0.159
* p<0.05
- 105 -

Collection @ sungshin



(2) MHT 9 AAZEH} EHARE 9 FAEH(EE F)

A% % BMI®t HDL-C2 &9 ZA##AAE HAL(r=0.711, p<0.05),
LDL-C(r=0.622, p<0.05), TG(r=0.679, p<0.05)¢+= <o F#AAAE R A
T3 BMI= Hb(r=0.802, p<0.01)¥ Hct(r=0.897, P<0.001)¢} =2 <ol a3
AZ BATh

A AL Lipase: 29 A##AES 2Ai(r=-0.641, p<0.05), WHR
Lipase: %9 AAAAE w9 owW(r=0.616, p<0.05), MDAS= &9 Aoz
AL HAHr=0.659, p<0.05).

r

Table 66. Correlation coefficient between body composition and serum of
MH group(after)

BMI Body fat(%) WHR
T-C 0.451 -0.152 0.452
HDL-C -0.711° -0.272 -0.229
LDL-C 0.622" -0.080 0.539
TG 0.679" 0.033 0.215
Lipase -0.023 -0.641" 0.616"
Iron 0.242 -0.261 0.011
UBIC -0.554 -0.246 -0.159
Hb 0.802" 0.333 0.346
Hct 0.897™ 0.496 0.319
AST 0.390 -0.214 0.371
ALT 0.375 -0.339 0.615"
Total Antioxidant 0.198 -0.142 -0.184
MDA 0.144 0.309 -0.659"
Insulin -0.088 0.022 -0.172
Cotisol(serum) -0.165 0.118 -0.383
a-amylase 0.035 -0.291 0.526
Cotisol(saliva) -0.397 -0.019 -0.352
Leptin 0.286 0.277 -0.060
Adiponectin -0.272 0.190 -0.189
* p<0.05 #* p<0.01 ##* p<0.001
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3) M9 AREH EHAE 9 ZHAEH
(1) MZ 9 A& EHAE 9 FAEAHAEE A)

A9 Kl BMI<} Hb(r=0.772, p<0.05), Het(r=0.807, p<0.05),
Cotisol(serum)(r=0.747, p<0.05), Cotisol(saliva)(r=0.712, p<0.05)2 2] A ¢
HAE HAa, AAYI Adiponectin = ¥ AAAAE H O (r=0.821,
p<0.05), WHR#} Leptin'= %°] ZadAE B thr=0.727, p<0.05).

Table 67. Correlation coefficient between body composition and serum of
M group(before)

BMI Body fat(%) WHR
T-C 0.003 -0.205 0.468
HDL-C -0.191 0.022 0.014
LDL-C 0.071 -0.255 0.595
TG 0.247 0.235 -0.280
Lipase -0.075 0.444 -0.305
Iron 0.052 0.242 -0.527
UBIC -0.423 -0.316 0.387
Hb 0.772 0.357 -0.127
Hect 0.807" 0.339 -0.077
AST -0.063 -0.211 0.205
ALT -0.196 -0.179 0.225
Total Antioxidant 0.331 -0.183 0.173
MDA -0.503 -0.536 -0.478
Insulin -0.019 -0.132 0.541
Cotisol(serum) 0.747 0.363 -0.266
a—amylase 0.125 -0.375 0.463
Cotisol(saliva) 0.712 0.513 -0.324
Leptin 0.644 0.090 0.727"
Adiponectin 0.203 0.8217 -0.048
* p<0.05
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(2) M9 AQEDR SHAR 79 FHENHE F)

23§ BMI®F UBIC9 &9 A#aAE 2Aa(r=-0.778, p<0.05), AA%
3 UIBCE <9 #AE BEYow(r=-0.742, p<0.05), IronT= o] Aaa7A
5 EAT(r=0.758, p<0.05). T3+ A XY} Adiponectin}i= ¢ FHAAAE
H A (r=0.757, p<0.05).

AL

Table 68. Correlation coefficient between body composition and serum of
M group(after)

BMI Body fat(%) WHR
T-C 0.229 0.147 0.546
HDL-C 0.168 0.024 0.134
LDL-C 0.100 0.027 0.515
TG 0.568 0.406 0.295
Lipase -0.182 0.434 -0.398
Iron 0.627 0.758" 0.124
UBIC -0.778" -0.742" -0.308
Hb 0.595 0.608 -0.049
Hct 0.645 0.592 0.057
AST 0.294 0.240 0.612
ALT 0.010 0.181 0.347
Total Antioxidant 0.284 0.095 -0.174
MDA -0.062 -0.479 -0.177
Insulin -0.212 -0.291 -0.010
Cotisol(serum) 0.248 -0.081 0.612
a-amylase -0.286 -0.165 -0.086
Cotisol(saliva) 0.210 -0.109 0.603
Leptin 0.094 -0.244 -0.255
Adiponectin 0.530 0.757" 0.160
* p<0.05
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4) MCT- 9] AL HAE 9 Z&HEH

(1) MCZ ¢ ABEH BHAE 9 FAZH(AEE A)
A3 A AAEI MDA el FaaAE Balr=0.704, p<0,05), WHR

3} Cotisol(saliva)= ¥F9] F#IAAS B A Hr=0.767, p<0.05).

Lan

Table 69. Correlation coefficient between body composition and serum of
MC group(before)

BMI Body fat(%) WHR
T-C 0.320 0.391 0.462
HDL-C -0.437 -0.224 -0.385
LDL-C 0.416 0.444 0.541
TG 0.023 0.070 0.556
Lipase -0.378 -0.489 0.591
Iron 0.382 0.195 -0.112
UBIC -0.152 -0.064 0.084
Hb 0.136 0.114 0.505
Hct 0.071 0.034 0.481
AST 0.259 0.388 -0.086
ALT 0.291 0.452 -0.002
Total Antioxidant 0.266 0.246 0.071
MDA 0.528 0.704" 0.376
Insulin -0.033 0.195 0.560
Cotisol(serum) -0.101 -0.096 0.570
a-amylase -0.180 -0.259 0.354
Cotisol(saliva) -0.107 0.030 0.767
Leptin 0.554 0.608 -0.464
Adiponectin -0.204 -0.123 -0.477
* p<0.05
- 109 -

Collection @ sungshin



(2) MCZ 9] ABEH HAR 9 FHAEH(AEE F)

A% & BMI9} Leptine] %o A##AS B 1L(r=0.760, p<0.05), A
T o] AHAAAE RAT=0.781, p<0.05).

WHR#Z}= T-C(r=0.883, p<0.01), LDL-C(r=0.857, p<0.01) TG(r=0.812,
p<0.01), Insulin(r=0.821, p<0.01), Cotisol(saliva)(r=0.859, p<0.01)& ko] At
H4HAE B3

Table 70. Correlation coefficient between body composition and serum of
MC group(after)

BMI Body fat(%) WHR
T-C -0.111 -0.204 0.888™
HDL-C -0.651 -0.358 -0.305
LDL-C 0.175 0.012 0.857™
TG -0.037 -0.232 0.812™
Lipase -0.191 -0.527 -0.270
Iron -0.103 -0.381 -0.171
UBIC -0.220 -0.037 -0.090
Hb 0.005 -0.249 0.640
Hct -0.030 -0.314 0.609
AST 0.566 0.456 -0.178
ALT 0.567 0.548 0.306
Total Antioxidant -0.238 -0.362 0.256
MDA 0.200 -0.100 0.585
Insulin 0.209 0.213 0.821™
Cotisol(serum) 0.084 0.051 0.292
a-amylase 0.004 -0.388 0.342
Cotisol(saliva) 0.003 0.010 0.859™
Leptin 0.760" 0.781" -0.281
Adiponectin -0.252 -0.131 -0.505
* p<0.05 #* p<0.01
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5) CZo ANEH RAE 2o 4
(1) CZ9 ARET AR 19
BMI®} HDL-C3}

A9 A CE2

A} 3

B3 (r=-0.792,

p<0.05), Tron? %= &9 A#AAE BA 2™ (r=-0.841, p<0.05), UIBCe+= &

o FHaAES BATHr=0.857, p<0.05).
AA L T-Clr=-0.843,

p<0.05),

TG(r=-0.843,

p<0.05),

Iron(r=-0.901,

p<0.01), ALT(r=-0.812, p<0.05), Total Antioxidant(r=-0.791, p<0.05)¢} + <

FadAE Haldh

Table 71. Correlation coefficient between body composition and serum of

C group(before)

BMI Body fat(%) WHR

T-C -0.679 -0.843" 0.099
HDL-C -0.792" -0.578 -0.616
LDL-C -0.421 -0.654 0.292
TG -0.551 -0.843" 0.130
Lipase -0.201 0.054 -0.138
Iron -0.841" -0.901" -0.577
UBIC 0.857" 0.668 0.553

Hb 0.027 -0.240 0.400

Hct -0.090 -0.391 0.408

AST -0.203 -0.347 -0.394
ALT -0.515 -0.812" -0.187
Total Antioxidant -0.528 -0.791" 0.251
MDA 0.208 0.168 -0.556
Insulin 0.339 0.144 0.391
Cotisol(serum) 0.056 0.269 0.000
a—amylase 0.254 0.316 0.707
Cotisol(saliva) 0.119 0.363 0.116
Leptin 0.532 0.395 0.401
Adiponectin 0.362 0.398 -0.356

* p<0.05 ** p<0.01
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(2) CY AdELG ESHAF T AFEHAEAE ¥)
Ag & CaoAl BMI®F Leptine] el A##AE H93(r=0.908, p<0.01),
AALE ko] ABPAS ¥ O (r=0856, p<0.05), WHR HDL-CL &9

A}

FHAAE B HH(-0.922, p<0.01).

Table 72. Correlation coefficient between body composition and serum of
C group(after)

BMI Body fat(%) WHR

T-C -0.345 -0.416 0.171
HDL-C -0.748 -0.466 -0.922"
LDL-C -0.101 -0.242 0.519
TG -0.029 -0.387 0.256
Lipase 0.592 0.596 0.157
Iron -0.301 -0.286 -0.516
UBIC 0.668 0.493 0.662

Hb 0.161 -0.002 0.359

Hct -0.051 -0.179 0.310
AST -0.101 -0.263 -0.190
ALT -0.111 -0.459 0.153
TAS -0.350 -0.516 0.026
MDA 0.448 0.287 0.223
Insulin 0.653 0.551 0.260
Cotisol(serum) 0.614 0.539 0.154
a-amylase 0.085 0.132 0.532
Cotisol(saliva) 0.597 0.538 0.124
Leptin 0.908™ 0.856" 0.571
Adiponectin 0.381 0.479 -0.207

* p<0.05 ** p<0.01
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TG(r=0.721, p<0.001)} o] FAAAE
TAE B o™ (r=0.701, p<0.001), TG+ Lipase®}
W3t Insulin?} Leptin¥} <]

(r=0.344, p<0.05).
p<0.001).

Table 73. Correlation

A= T-C3 LDL-C(r=0954, p<0.001),
B, LDL-C¥ TGE %o A3
kol AATAZE e

FHAAE B A THr=0.552,

coefficient between serum compositions of groups

T-C HDL-C LDL-C TG Lipase Insulin Leptin Adiponectin
T-C 1 - - - - - - _
HDL-C 0.154 1 - - - - - _
LDL-C 0.954™  -0.100 1 - - - - -
TG 0.721"™  -0.163 0.701™ 1 - - - -
Lipase 0.074 0.007 0.018 0.344° 1 - - -
Insulin 0.186 -0.134  0.238 0.201 0.212 1 - -
Leptin -0.103 -0.293 -0.005 -0.137 -0.207 0.552™ 1 -
Adiponectin  -0.206 0.172 -0.285 -0.146 -0.041 -0.293  0.059 1
* p<0.05 =#=#x p<0.001
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2) MHT 9 A5 7t 4
MH< 8] g4 7+ 4

TG(r=0.822, p<0.01)&} o] A

AZ B ATHr=0.814, p<0.01).

M
X

rr

A -C& LDL-C(r=0.953, p<0.001),
AE B33, LDL-C2 TGE &e] a3

rJ
r

rJ
rJ

Table 74. Correlation coefficient between serum compositions of MH group

T-C HDL-C LDL-C TG Lipase Insulin Leptin  Adiponectin

T-C 1 - - - - - - -
HDL-C 0.125 1 - - - - - -
LDL-C 0.953™  -0.170 1 - - - - -

TG 0.822" -0.077 0.814" 1 - - - -
Lipase 0.266 -0.110  0.276 0.492 1 - - -
Insulin 0.424 -0.253  0.550 0.306 -0.026 1 - -
Leptin -0.015 -0.446  0.122 0.157 -0.338  0.318 1 -

Adiponectin  -0.233  0.168 -0.315 -0.140  0.028  -0.368 0.149 1

% p<0.01 #** p<0.001
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@'
Mol dA5AX G b el = T-C2t LDL-Ceo] o] daaAE

H A (r=0.978, p<0.001).

Table 75. Correlation coefficient between serum compositions of M group

T-C HDL-C LDL-C TG Lipase Insulin Leptin  Adiponectin

T-C 1 - - - - - - -
HDL-C 0.661 1 - - - - - _
LDL-C 0.978™ 0.536 1 - - - - -

TG -0.141 -0.542 -0.156 1 - - - -
Lipase -0.348 0.094 -0.482 0.137 1 - - -
Insulin -0.010 0.023 -0.020 -0.082 0.572 1 - -
Leptin 0.178 -0.109 0.326 -0.312 -0.276 0.216 1 -

Adiponectin  -0.272 -0.088 -0.281 0.024 0.568 0.248  0.266 1
##x p<0.001
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MCe dd5AHAF T A#AEAHLS T-CH LDL-C(r=0.965, p<0.001),
TG(r=0.861, p<0.01) ¥e F##AE BHi, LDL-C TGS 4e] a3
& YERWTH(r=0.822, p<0.01).

TG+ Lipase(r=0.706, p<0.05), Insulin(r=0.668, p<0.05)3} <o} A#AAA =
Bl

Table 76. Correlation coefficient between serum compositions of MC group

T-C HDL-C LDL-C TG Lipase Insulin Leptin Adiponectin

T-C 1 - - - - - - -
HDL-C -0.269 1 - - - - - -
LDL-C 0.965™  -0.454 1 - - - - -

TG 0.8617 -0.362 0.822" 1 - - - -
Lipase 0.384  -0.348 0.415 0.706" 1 - - -
Insulin 0.568  -0.082 0.592 0.668"  0.545 1 - -
Leptin 0.078 -0.019 0.032 -0.083 -0.505  0.002 1 -

Adiponectin ~ -0.058 0.475 -0.266 -0.124 -0.413 -0.390 0.490 1

* p<0.05 #*x p<0.01 =#=#* p<0.001
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r
M

5) CT9o AT T A

Cate gd=AHAA45 7+ AAEAS T-C3 LDL-C(r=0.940, p<0.01),
TG(r=0882, p<0.01)¢} ko] A#AAAZS B, LDL-CH TGE %< Ao

AE HAoM(r=0.854, p<0.05), Insulin?} Leptine %< @A AE EA
(r=0.897, p<0.01).

Table 77. Correlation coefficient between serum compositions of C group

T-C HDL-C LDL-C TG Lipase Insulin Leptin Adiponectin

T-C 1 - - - - - -

HDL-C 0.171 1 - - - - -

LDL-C 0.940" -0.158 1 - - - -

TG 0.882"  0.142 0.854° 1 - - -

Lipase 0.367 0.547 -0.535 -0.277 1 - -

Insulin -0.035 -0.349 -0.011 -0.060 -0.181 1 -
Leptin -0.249 -0.568 -0.133 -0.266 -0.090 0.897" 1 -
Adiponectin  -0.436 -0.145 -0.357 -0.402 -0.436 -0.365 -0.348 1

* p<0.05 *x p<0.01
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, 2003). 2y e FEd] AFEHT] oy Aol &

p=2
[}

B = 9k (Park

H o=

3
pul

Ho}

shof o] = A

Fol 47 wol ol g5

s

o] ¢l+=(Kono, 1996)

= Ashr7l= &%

=
=

]

174 &3tz odluA 2HE S7HA17]

e wrkal

-
T

]

o

A A

=1
=

e

ZEA 71, A A

£l

%0
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glol A argrakel L A FH 7L

B
B

o
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o)
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o= obFWslrE flAthar ®aek vh 9lil, Lee(2000)= 9 HIRF o4&
Fom AR 8F7e] mpALA A A Ao 2.7% FHAE AL, Lee(2007)
457310 Aol Al HHMA: (AL 3+ 7 grapabA] ) 1.11%, MM (7 grabat
A TS 0.89%2] AA o] 7Had Ao WustYrh B AT AR 8F71e
A=A Ay AL ELS Mo, MC, Co MHT9 o= 7+zb 1.25%,

2
0>'

H

1.11%, 0.68%, 011%= Fashes dFdFe B, AT Mo, MHW, C,
MC 9] £o 2 Fhamo] RiFoA 3t
At A MHTE R Mol 1
PRARA 7E AA RS ALAA EAYx

M9l Aom ARAL

Ly

2. AAEHY AsHA T4 Hs
Kim(2009)2] Aol A EFAGuARE 653 128 #eE] & WHRY &

Ed, EREA, By RAuEAE 2R gasgia Rustga, 457

33 HHFURARAE AIBE Lee(2007)2] Aol A slelEd el 49 MM (4
gtvkabA) el 3.38em #H4r, MMH (L5 k+ 7 SfupabA]) o] 3.45em 74 8F 3l vk aL
Bastled, ¥ dolM e waistle] MH, Ma, MC+t, CatellA 7.25cm,

6.87cm, 5.10cm, 2.53cm= 22} 743 3L (p<0.01), waist2+= 6.54cm, 5.60cm,
4.28cm, 1.56em= 72}y 7FAsko] (p<0.05) A& A<} o] MH (AL 3k+wufA}
Aol A Mt (AR ) Btk o B fHAE BHon o= iFue g
o AR M A FAE A 24E Sdd BEon Ag
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aoh Aol dglom FBSlAAE MCE, MHZ, ME, C#e) o5

7}

Z} 814mm, 7.47mm, 6.91mm, 1.68mm7} 7FA3dFe] (p<0.05) ZFE|Z12] A FH 9F wlALA

Waol FAH ANRE W Aoleh ApmHch

AmIENe ARGY JHE BT 9 4 wol gt AR 7
9%, 28 5ol AL uW Fasht AT Uyehin g4 371, 2209

ol
ol
rr
N
N

o

| ¥+= A 3%t (Cho, 2000).

2007 =1 AZE A oetd wd FHEGEIES 2R 12g/den v, SR
A2 E 36%W vl E5F s d e =22 30th7F 17.2%, 40th7F 18.6%, 50t 7F

9.8%= 30thel 40thol ¥ Ml&= YERl

slmgzual dntEaee] FadelE 12716g/dl, 37T747%E 7%=

S
=

W (Cho, 2000), Kim(2003)e] A7-olA slZa=Rlo] 12.61g/d¥} vt E=e

E 57} 3748%% ZAbEo] Aawglel etk wag vl gk 2

]

-

TAAE Hbe A3 A 1346g/deol A A3 § 1362g/dt= oFF F7FH O
A elel Sekglal, Het'= A3 A 4142%°14 A 5 4147% = o3t
=

hakgom Agw sl &ak

2007 = AGSA et nEHAHELS FHEEE 304 o] )2

2007 10.8%= 200541 8.1%¢°l Hl&| 2.7%p S 7kt AHDL-C 9 E(

3041 o)) 2007 47.6%= 19981 22.2%°l ]38l 25.4%p

O]N

rakgom,
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T E(WE 3041017 2007 17.3% = 1998 11.0%°l 1] 3l
6:3%p F7tstlth ol AW A 10d7F oA BEE F7h Faleln A

BE AP FHEe] vEF WY, ot 430 2955 FuE F1e
Ak EH FFesE B0l 2dong/dioldol At B iHEFHAS BB
ARe nFALHEFOR ERSGEY B AT 138%7 nFA

HlEgol sidso]l 2007d =78 A 304 o] e Hlert =2 A=

Woodqtol A Al f-5-o uwigl HDL-C2 MHw oA A A - 3% 7tz
52.83mg/dl, 58.33mg, MolA 55.50mg/dl, 59.13mg/d¢, MC*oll Al 53.22mg/d¢
57.78mg/d0= e 55mg/dl, 3.62mg/dl, 4.55mg/de7F ZVZy S7Fehsl o, whAL
A& A&t @2 CoolA= A A 5271lmg/dlol A A F 53.29mg/dl =
0.57mg/d¢7F S 7t¥ o] HDL-C®] F7t= vHAAIE A 83 wolA B =2 &
IE B F e, ol& Jun(2006)¢] Aol HApatd akel 5o 5T
A 2ol A HDL-Col ro]atAl F7Fat vk Barelk Yang(2009)9] <1-ol A
B3eEae] HDL-C &% # 71.04+10mg/deel Al 165 ¥ 79.50+10mg/d¢=
7 Atk Ba(p<0.05)¢F YA sttt =3 TG, LDL-C, T-C7F &3
T AT BT ZAFEAYE Eauet Kim(2005)8 Aol T-C
209.07mg/deoll Al 202.38mg/d0=  6.9mg/d¢ FFAstH e, LDL-C2 129mg/de
125.69mg/de = 3.31mg/dl #FA3tHar, TG 120.50mg/deel Al 113.38mg/d0= 7.12
mg/d¢ AT Ao® Hugh up oy B ATeteE dXe AAE YERA
ZA. & Aol T-C2 Catrbo] ofzke] ZHA¥ 13 (p<0.05), LDL-C2
M3k Coll A ZaddFS Btk =3 5319 71H 2 T EGCGE AWA
I EIE 24

B
%)
lo] AW zAS A= 92 A1 9= Ao® W% tH(Watanabe
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5, 1998; Erba &, 2005). wWebd B AFCIAE LDL-C 9 TGS #4g 7]
getgont AES HHAsE 1§ TEF U 1§ ZFIA TG F7
A, MRS A FH sk CaollAwt T-C2 #4383 31(p<0.05) LDL-C

5. A ZolA e W3}

dede HY FAZIAHY BAEAdA EuEH, Pz FAHS =X
st Aol A A oA gatolA] &S At FAEAAWORTYH FE
Arte] F9S oASTH

Shojaee-Moradie 5(2007)2 A (N=10, 50.+2.64. BMI 27.6+0.5kg/m’)<
fFdos 657 <t AR EES A7 A F9 ALt FHekel vlE <l
Y s7F FosA HATS Baskglvh

Broadhurst 5 (2000)2 Lean Zucker rat¥} Obese Zucker ratol] #l 7} 1S
Folgh Ay dF SFa2 ol A HaEHddvar Basdlal, Kao
5(20000% 7 AFAVE dEHY FFIAAE FRAIG
Nakayama 5(1993)2 7€ 7lo] <el&do] W73t Ay 2H e FF72 O

AE E2ASE 9 7

[}

o
2
0{1
_,d
e
jn’
fol
B=)
)
o,
A
k]
2
>
ol
3R
T

Lee(2006)¢] Aol &3 A5 HPg oA 28%,
26%, >Ed ol 10%9] d&s¥o] FHastdvtal
Insuline MH< 2.14pU/mé, M+ 0.02pU/ml, MC+*
B ZF o BFolA Frhste]l AddgdTteks dA A Esken, o= FHHS
AFAZE 717Fo] tha FrobA yebd A2 AR E T

s Al AZE ggotAdd o5 R A4S Foke] ouAR AR
th Lee(2006)0] 7oA+ 5[ HOE%)H} &5} 525 By Yo

=l
b
i

Mo
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tlm =48 &

off

(13%)ll Al frof3hA] eFkAInt g atolAle] dFF w7t
£33 Ao 11% #43 Aoz BuFEgu. B oM MHT2
3L17U0/Lel A 33.00U/Le2, M2 3838U/LelA  39.13U/LSE, Cae
30.29U/Lel A 35.86U/Le.2 ZF7hete A4S Ha MCHFS 35.78U/LelA
35.00U/Lo. & 97t ZaE ot i Frtsts 7
2 fFostA skt ol w7} 2l sholbA|

ol dof g 5] FHAA w27 SHE e AZEw Tl
l

F7}

ul

e
i)
oX,
o,
>,
Y
A
ol
M
:<|>L_44
N
L
Aho
™

s

H HRro g %k AW 5 A3kl Holo gk AT E2 Leptinol g
Tl s Eo] WEAEA B FHAAd A7 o] Fo] M thH(Haluzikova
S, 2000). ¥ (leptin)> AWz 3 nvlgste] vkl A o] FE F
L A4 Aslel vlste] =4 YERYH (Considine 5, 1996), HIRE)IS] ZF
7be &4 Leptin 555 %3] Leptin A&dAdo] el o=z RuFdrt
(Considin &, 1996). H|¥F o3 X g5e] WHoR gFolghs oA A
A gzo]l e A B BHE AFHLRE e 98 vt B
H v} dth(Hickey 5, 1997).

v S didez #7), 24, Adz2r] 5o AAE 55 Yt
AAE A3 dH g8 527 Fo8HA A (Kohrt &, 1996)38F1 AL, Hickey
5(1997)& 125773te] 9= Pu w7t AAEAvaL Bastdnh 2 <
o] %= Leptin®] W3}tz M, Co, MC, MHY 9 =2 344pg/ml, 2.87ng/
ml, 1.08ug/ml, 0.72ug/mlE Z}z} BE tol A 7FAste] Mo U8

2
o aeg eEgel §lt 79 AZ® 200 AL ugon AaiHw
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geks mxx ZivlE H i (Weltman %5, 200009 Ixpato] A A
11.96+4.93pg/meoll A A8 % 13.90+9.34pg/ml = F7}etth= X 31 (Jun, 2006)+=
o el Akl AaE HolF o)

Yamauchi &, 2001). 3+ Lee(2007) &2 HHFH|TFo] Q&= AQloA n®E
Add e ~HEo] F7MEFE SAACE FoatA A oftxddE F
Z7lete Aoz Yehyga  ®Husgyg. B dAFodx=  HDL-C¥
Adiponectin®] %o AAAAZS HJor} Fo5A = ).

Jun(2006)S 5ol A A3 A 1216pg/mlol Al AE8 3 1340ug/ml, 5=}
T2 898ug/mloll Al 9.12ug/ml = E-3A XS 9.16pg/mlol A 9.61ug/mlE A
el wlef AP F EHF FrFeval Basglon, A=
Adipnectine 2% Ao wla] A3 F M, MC+, C, MH9 o= 7zt
7t 145ug/ml, 1.41pg/ml, 0.98ug/me, 0.43ug/m7} S74she= AgE Hol A3
ATk A A Sk

Boudou 5(2003)3} Ferguson & (2004)2 ©@7]7F 5o 2% olyxdd =
T2 F7HAZE 4 glva d9l oy} Balagopal 5(2005)¢] 370€, Reinehr 5
(2004)2] 143, Esposito 5(2003)e] 2@ & olfxdd w7l F7sldte

A 2 o olxyE Hx

o

)

Ll
N
rx
>,
N
N
o
o
o
rir
o
N
-~
1o
Yo
of
%)

>,
o

zo] A&Folol & Row FAAT. oftEUE FE: AF, AM, A,
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AF wuto]l ofgl e Huk Yol Hx xolrt BriE Me S (Hulver,
2002; Kotani &, 2004; Liu &, 2003; Ryo &, 2004; Vikram %, 2004)°] A <}
2ol oftyxdule] JfAx}rt BWrke AL oltxdlelo] sholel W, A

d, 4%, Ay 2EdA #F Tol 8 Bol 4¥Fe we Aor Ho I

*

8. Total Antioxidant, MDA
A%l el A Aart ojgA Aol AR JF& vAItE
+

gahe Ae vl Foee], 53 Ax 4P 4P 2THE F
e

B Ao A FEAslY Hi s A d 226mmol/Lol A AdE Z
2.26mmol/LZ  °F7t ZAEE AdS B, MCHIAAMR Ad A
2.2Immol/Lel A 2.25mmol/LZ2 57l th(p<0.05). ol wALA| & &7 F}E|

2% AAtE Aol FAASL FANEN THHA GBS F Ao A

st =42 T Aol o3t Aow & 5 dv(Jung, 2005).
A717F HAdlsl s & 490l MDA o] Frtgtes AiydATE

o] Bart Qorvp(Kanter &, 1988, Davies &, 1982, Alessio &, 1988;
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Salminen &, 1983; Vihko <&, 1978), Sen(1995)¥ Duthie, Robertson,
Maughan, & Morrice(1990) A A3 A2 55 HAAS Ay FoxE
YEUA @55 Bastel MDA g2 &5 A= oEdS WAth

AT M e gE ol vl AAYES AFol AAT] sropxl Malol A
MDA} 7Fg #ol 7kl =d(p<0.05), ol sl &3 #4kstE<Q MDA
7b S7bethar Hoargk Kanter 5(1993)7 Kumari 5(1999)2] <19 U X8}
=3

Yang(2003)e] <ATFelA= FATro]  325.74+119.59mmol/L,  FHEI 710
81.96£8.74mmol/L, Z}ElZ+&-&a-°0] 14755+26.45mmol/LZ & #|w-e] 7}H7]
T3 FHE A+ F v EY MDAZA =7 =S Aow  YEwTHp<0.05).
Park(2001) %= 857t &A% g FHel 7% sFeelx MDA %7} 7
Asttha B aske i, Kim 5(2007)8] Aol A 1651
1 AAHowm AAIE Fo MDAS®E Wdts SAA o= oA FRAT

—|~
ko
N

N

Mo

offl

o

41

D

ax

o

+5 A 9.02+237mmol/L, +& 8% ¥ 7.80+1.92mmol/L, 16F %
6.85+0.98mmol/L%E ZAstA vt B sk vp Qth ®dk Jun(2006) =3 A
Aol A 2.24+1.0Immol/Lell A 23 % 1.30£0.57mmol/L= MDA~}
oA i v Hie 2 dAToA e CatelAwr MDAZE A3 A
1.16+0.19mmol/Lell A A3 % 1.1320.29mmol/L= FFashs 2AdFS Hol A3
Aot dAEAN o, SAACE FostA = FUAT wAMAE A &3 MH
a, M, MCtr 2 EFoll A S7143s Btk o EFolu wAbA] so =

A5 aTt Ao dtstEs EAdstete] At A S 28y SHAR A

s AFR
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rEdA2s AZSE g3 ge] AGREE AFete]l ASNAAT W
1

A FAFEAA e Zetd S WEd

FE|Eo] EHEa, F7tE FEEFL IS SE1 HEF 55 AAAT

o] Zo] A&EW WH7 e s WAt 2B Jte| ol IHE

2 AlgEH(Lee 5, 2006). Bl FE]ES A

g or AR A FEHES FZetA Rrdstel(Den 5, 2007), &
P

o] NFEE FHYstA AFEE L dth(Pollard %, 1996). =3+ e}

flo
)
3

(o]
[>
[t
=
[>
Lo
N
=3

ol A Zh7E 10.41.481.75U/m, 7.42+88.47U/ml, 5.46+16.67U/me, 0.11+13.31U/ml
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10. AR AR ] FBFAEH

2 oATFolA AF A dHaA A BMISE Aol F7hE
Z7Fal A tH(p<0.05, p<0.01). °]&= Ko(2002)8] ol xe &3 =8 Hr¢
A A", BMIZRe] frolgh AaaAl 7 YeEbgthal B8 A, Jang(2007)8] A
AME 853 A7l 5 S Fd BMI AAWE, WHRS Fo3HA ZaAZaL
FRIF= Fo FAAAE Hel W ot xR A= o] FRdAE YEY
thar ®argk wpel dX ek fFofstAE @kARE B ATl A= WHR
oftj M Rlo] &9 F#AFAAE UeERHTE o= HRESE ALFE A Az o]
S7bgel mEt fgE Aol FUtETE AS st A

718%% HDL-Co| 743

f
ol
Ju
—
o)
ko)
g
5
2L

Fol= BMIZF =
1= d(p<0.01) °]= Kang(2004)7 Oh 5 (1995),

Park 5(1993)9] <d7-olA HRuRt=rE S7taes adex g Fe s

3R

o] st Bt dAdh= ARGk £ AF Folk= BMIF SRS
Leptino] S7Fele= F#4 S YER A HH(p<0.001).

AA ddAE VFe® A9 " WHRP T-C(p<0.01), LDL-C(p<0.01),
TG(pP<0.05), Lipase(p<0.05), Insulin(p<0.05), a-amylase(p<0.05), saliva
cotisol(p<0.05) ¥} o] FAAAE B, AF Fol= WHRY T-C(p<0.05),
LDL-C(p<0.01), TG(p<0.05), Hb(p<0.05), Hct(p<0.05), ALT(p<0.05)eA] <
o A#HAE BT

MH oA 23 § BMI® HDL-C2 %2 &9 Z##AE (p<0.05 B
i, Cor2 A% A 9 AdaAE B vh(p<0,05).

Mol = A8 A3 238 & x93 Adiponectin® =& ko] A7
5 E A (p<0.05),(p<0.05).

Ci2 Ay A AAEY T-C(p<0.05, TGp<0.05), Iron(p<0.01),
ALT(p<0.05), Total Antioxidant(p<0.05)¢} &9 A #ABAES BT}
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23 T BMI® Leptin(p<0.01), A A #(p<0.05)¢] &l AHAAAE B,
WHRZ HDL-C2 &9 A33AE B A (p<0.01).

AA dHAHE D AuaAE T-C3 LDL-C(p<0.001), TG(p<0.001)¢}t %
of F#AAE HYA TGE Lipasedt o FaA#AAE B YHp<0.05).
LDL-C¥ TGE %o A#AAZS ¥ o1 (p<0.001), Insulin® Leptino] %9
ARBAAZS BAEd (<001, Lee(2006)02] ATolA ey ol&d, TC
LDL-Co] 93 <ol AaaAzga Bk utel Jang(2007)¢] AT-elA <l
dy AEL Fof ARBAE BAvhe Aol dxsgen, ey ofy
FUE e So AAAAS KA B bl o B A o A
HAAE BAoem fFog AyE ofYdrk 3 MHW(p<0.001), M
(p<0.001), MC+(p<0.001), C(p<0.05)°l %= T-C2 LDL-C9] %o Ay
AS B

MH# A= TG TCE<0.0D7F o] AaaAE Bz, TGE
LDL-C(p<0.05) %= <o ZaaAE B3

MColl A= TGS TC(p<0.01)7F <ol AddAE HAx, TGeE
LDL-C(p<0.05)Zt = o] FaAAAE B

.

g

o] el A+9t o] HFFAFe HHZ AAVE AARAZ Y A A4,
sEE 9 tsteed TS FAJL AAE A& MHY, M, MC+
ANM= AAASA7E ZFAaHAoH, 53] wpAA S FAIE 488 Mool A
g5 A4, Leptin, Adiponetin®] W3 &= FHAA AAE BAow 7S

]
HHAS CTAAE T-C3 MDAZE frolstA #asrh. ®3 Leptind
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VI. 8¢ 2 28

2 A7+ BMI 25kg/m' o], WHR 0.85°]7, AAWE 30% o] &<l 30755
Ale] ARlolder £ Ao 5243 oldlstn dEd &

2009 72104 5B 20099 9€ 10¥€7bAl F23] F 163]¢] A=rpabA e 1
TS Algstda AR ol Bl FHES 853 HAstES
ShAth, whARA &} S W & T (MH), PRARAL 15 (M), PRARAL9F FHEIZD A
wal 2FMC), 77l AHA RO 2 vro] AA =AY A A4,
2 8 drksbs o] Wskel Mapghe] gydo] tiske] dobr gttt

mlo

A

fols

¥ e Aste e g

L ZA &AL dRkALe}
datel Wit o]z 407410131, A1 159.6cm, AT 683ks, BMIE
A 27kg/m’ % ZAHE 9L

2. ZAHEAS A E
Zb o] AAMES M, MCit, Cit, MH©

0.68%, 0.11% 714315 ot Goa xpol7h glol).

o= 77y 1.25%, 1.11%,

4

_—

-

3. ZAIA A AAAS

zb o] Al AASe] WEkeEe Waistle] MH, M+, MC+, CatellA] 7.25
cm, 6.87cm, 5.10cm, 2.53cm= Z+Z; 745 3L (p<0.01), Waist2+ 6.54cm, 5.60
cm, 4.28cm, 1.56em%= Z+2F 743 tH(p<0.05).
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=9 = MCw, MH+, M+, Coll 4] 8.14mm, 7.47mm, 6.91mn, 1.68mm= 22z}
FAACE FostA FAsH THpP<0.05).

4. @<t #Hupel gl

2 2o ) A ¢

.
N
il
o]
0,
O

l:r
2 MH*, M+, MColl A ZAAaEd oy CoolAdes i 7 43S 1

[ex]
AR

5. ZAI A A E EFYEA
1) 83 Wl BEGSHSH AZAR9 W3

Hete] 23 A A8 3o JS vlws] 2 MCT, M, MHT oA 7}
7} 0.40%, 0.37%, 0.31% S7tetAem Catell A= 0.87% FHAst 3 tH(p<0.05).

2) AST, ALTY W3}

7} o] AST+= MH+, M+, CitollA= 27 0.92U/L, 0.62U/L, 0.57U/LA
S7hehe A4S R MCooldE 578U/ #asts 43S Btk ALT
= MH%, M+, C#ollAe zh2 267U/L, 0.75U/L, 257U/LY F7hets 4 e
H Y3 MC 2 889U/L #asdte 43S HATh

ftlo

3) EHFAAsr9 Wt
(AN AL W3l F T-C& MH¥, M, MCaelA Z+zb 25.42mg/dd,
6.50mg/de, 20.11mg/deo] S7Fs L, Catoll At 0.43mg/de 725 A TH(p<0.05).
HDL-C& MH<*, MC+, M+, CitollAl zH7b 55mg/de, 4.55mg/dl, 3.62mg/de,
057mg/U= BF F718= A4S B
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4) Lipased ¥ 3}
Lipasex= Ci*ollA 557U/L, MH+* 1.83U/L, M+ 0.75U/L 57} 43S

®ela, MCr2 0.78U/L #H4dte 43Fs B

5) Total Antioxidant(TAS), MDA<] 3}
TASS MH, M, Cite 0.0lmmol/L 0.05mmol/L, 0.03mmol/L#¥ 7tz
AasteE AEFE BAa, MCoolAl 0.04mmol/L. S7Fshs 43S B AT
MDA¥ MH 0.03umol/L, Mi- 0.23umol/L, MCT 0.05pmol/L & 7}38h=

AgS HPa CaollA 0.03umol/L. 7HA43dteE AeFS B9t}

6) Insulin® 3}
Insuline MH, M+, MC+*, CiollA ZHz; 2.14uU/ml, 0.02uU0/me, 1.73n

U/me, 2.83uU/m¥ F7Fek= 43S Bl

7) Leptin, Adiponectin® 3}
Leptin®] w3 =S M, Cit, MC+*, MH* o2 344pg/ml, 2.87ug/ml,

1.08ug/mé, 0.72ug/ml o= 2tz ZFAst= 2SS H 3, Adipnectine M,
MC+, Ca+, MHw 9] <o 2 1.45pg/ml, 1.41pg/ml, 0.98pg/ml, 0.43pg/mé= 7zt

7 7k sgot BAMCE FelsA gt

8) 2Ed# 29 W3
zb ¥ ~E Y A= g-amylase(saliva)s= MC+, MH, M+, Ci+9] o2

27y 10410/me, 7.42U0/mb, 546U/mé, 011U/ml= FAstsE AdgS Hg
Cotisol(saliva)& MCi+ 0.29pg/d0= 714 Wo] Z7lEE AFS HPow,

Cotisol(serum) Mol A 3.06pg/d o2 thE to Hl&l Zo] Z7l¥+= Ak
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o
= B3

6. Aol dH A

ATRAAES] FIFa AHAFY HarS 1476.18+311.21keal 2 KDRIs(2005)
A AFFeR AAE ' 1,900kcale] oF 77.69% Fwoldion, wild IS
At 5874+15.17g= KDRIs(2005)°] #Ad=FE ot =2 130.53% =] At

ZY2e2 A3 e MHT 282.15+113.25mg, M 276.34£135.99,mg MC*
256.63+82.71mg, C+ 313.17153.89mg o7 Co]l tha =A HFHste AT
LA

HlEll el 43 %S KDRIs(2000)2] Aol 707140% A3 oI, Feol 43
e 11.03+5.95mg 0. = KDRIs(2005)8] #4=Fo] 79.14% = thh A A Azt 2
Fo, UEF AHFAE 345246:1052.260mg o7 KDRIs(2005)¢] A4k

230.16%°l sl Fet= v =2 AEFS BIATh

7. A EFH EHAE T AHEA

A3 A Leptine BMI(p<0.05)¢F AA W& (p<0.0)ell A 4] FAAAE B
i, WHRS T-C(p<0.01), LDL-C(p<0.01), TG(p<0.05), Lipase(p<0.05),
Insulin(p<0.05), a-amylase(p<0.05), saliva cotisol(p<0.05)¥} %o ArATA =
H

A3 % BMI®t HDL-Ceo] =9 A##AlE EI1(p<0.01), Leptin
BMI(p<0.001) ¢} A A5 (p<0.01) 3} o] AAAAE 2T}

WHR 2} T-C(p<0.05), LDL-C(p<0.01), TG(p<0.05), Hb(p<0.05),
Hct(p<0.05), SGPT(p<0.05), Insulin(p<0.05), a-amylase(p<0.05), saliva
cotisol(p<0.01) o] FHaAAE A
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P E 7+ AaAdAE= T-ColA LDL-C(p<0.001), TG(p<0.001)3} <<
NAAAE B, TG LDL-C(p<0.001), Lipase(p<0.05)¢} k2] 334
= yebitl =3 Insulind} Leptin® %49 AAAA S H A tHp<0.001).

ol Aok Zol EHhyeler JHeEIX AHVE AA RGN DA A,

FEE 9 Fussel 9T FUn MIAE 48¥ MHT, ME, MCE

g5 A4, Leptin, Adiponetin®] W3l= &
AA CaelM= T-C3 MDAZE #ofshAl Ao vt E=3F Leptint
a—amylaser®= EFolA 7ZHAFH 3, HDL-C¥ Adiponectine &
Hol mpabx ek FHHIZI HH 7 HRHYe] s dFS Fol 74 oHEE A
A, AAEE, 3 el A4 B A A3 Fol Aol
7F s Aolgte A9 UM e dFHA ST, BMISH AA o] Frpds
= Leptine] 7F= 13 WHRel F7bgs% T-C, LDL-C, TG, Lipase,
Insuline] F7Feto] WHe] s gdo] ek 7MEE S H At
AT dANEATE 3
olg} & & Jow FFuu HS ATHAAE AR ERuAA I8
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ABSTRACT

The effect of high frequency and the consumption of
catechin on the composition of the body, blood stroma,
hormone and antioxidant activity in the management of

abdominal obesity

Lee, Soon Yei
Department of Food & Nutrition
The Graduate School of

Sungshin Women's University

Abdominal obesity is known to cause serious health problems to many
adults, and particularly, many middle aged women are more likely to suffer
it after childbirth.

Obesity is controlled in various ways. Fitness programs can effectively
enhance physical strength while reducing weight, but it is hard to
implement them on a regular basis. Diet programs sometimes entail yo-yo
phenomena. In this regard, the study selected subjects aged 30 to 55 who
record 25kg/m’ or higher in BMI, 0.85 or higher in WHR and 30% or
higher in body fat and who also understand the purpose of the research.
From July 10, 2009 to September 10, 2009, the subjects were given 16
times of blood circulations and massages (twice a week) and high

frequency and consumed catechin that is effective in dissolving the body
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fat for 8 weeks. The subjects were divided into MH Group (massage &
high frequency), Massage Group (massage), MC Group (massage and
catechin consumption) and C Group (catechin consumption) to figure the
composition of the body, blood stroma, hormone and changes in antioxidant
activity, correlations among body elements and serum indices and serum

elements.

The results of the study are as follows.

1. General characteristic of the subjects
The average age of subjects is 40.7 years old, height 159.5cm, weight
68.3kg and BMI 27kg/m”.

2. Body composition of the subjects
The body fat percentage of each group went through reduction in the
order of Group M (1.25%), Group MC (1.11%), Group C (0.68%) and Group

MH (0.11%6), but there was no significant difference.

3. Body measurement of the subjects

As for changes in the body measurement of each group, waistl went
through reduction in the order of Group MH (7.25cm), Group M (6.87cm),
Group MC (5.10cm) and Group C (2.53cm) (p<0.01) while waist 2 experience
reduction in the order of Group MH (6.54cm), Group M (5.60cm), Group MC
(4.28cm) and Group C (1.56cm) (p<0.05)

Stout-built physique experienced statistically significant reduction in the
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order of Group MC (814mm), Group MH (7.47mm), Group M (6.91mm) and
Group C (1.68mm) (p<0.05).

4. Change of blood pressure and pulse

Both diastolic and systolic blood pressure tended to experience reduction
in each group, and pulse went down in Group MH, Group M and Group
MC, but it tended to increase a little in Group C.

5. Analyses on serum and saliva of the subjects

1) Change of iron nutrition indices state

Compared to pre-test and post-test average on Hct, Group MC, Group M
and Group experienced increase by 0.40%, 0.37% and 0.3196, respectively,
and Group C experienced reduction by -0.87%(p<0.05).

2) Changes of AST and ALT

AST of each group increased by 092U/L, 0.62U/L and 0.57U/L,
respectively, in Group MH, Group M and Group C, and it was reduced by
-5.78U/L in Group MC.
ALT increased by 2.67U/L, 0.75U/L and 2.57U/L, respectively, in Group
MH, Group M and Group C, and it reduced by -889U/L in Group MC, but

it was not statistically significant.

3) Change of serum lipids
As for T-C, serum lipids increased by 25.42mg/d¢, 6.50mg/d¢ and 20.11mg/

dl, respectively, in Group MH, Group M and Group MC, and it was
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statistically significantly reduced by 0.43mg/d¢ only in Group C (p<0.05).
As for HDL-C, it increased by 5.5mg/d¢, 4.55mg/d¢, 3.62mg/d¢ and 0.57mg/d?,
respectively, in Group MH, Group MC, Group M and Group C, and it was

not statistically significant.

4) Changes in Lipase

Lipase increased by 557U/L in Group C, and it increased 0.75U/L in
Group MH and reduced -0.78U/L in Group MC.

5) Change of Total Antioxidant and MDA

Total Antioxidant reduced by -0.0lmmol/L. -0.05mmol/l.  and
-0.03mmol/L, respectively, in Group MH, Group M and Group C, and it
increased by 0.04dmmol/L in Group MC, but it was not statistically
significant.
MDA increased by -0.03umol/L, 0.23umol/L. and 0.05pmol/L, respectively, in
Group MH, Group M and Group MC, and it reduced by 0.03umol/L in

Group C, but it was not statistically significant.

6) Change of Insulin
Insulin increased by 2.14pU/m¢, 0.02uU/m¢, 1.73pU/m¢ and 2.83uU/md,

respectively, in Group MH, Group M, Group MC and Group C.

7) Change of Leptin and Adiponectin
Leptin reduced by -3.44pg/ml, -2.87ug/ml, -1.08pg/m¢ and -0.72pg/ml,

respectively, in Group M, Group C, Group MC and Group MH, and it was

not statistically significant, and Adipnectin increased by 0.43ug/ml, 0.98ug/
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ml, 1.41pg/m¢ and 1.45ug/ml, respectively, in Group MH, Group C, Group

MC and Group M, but it was not statistically significant.

8) Change of Stress

As for stress indices in each group, a-amylase reduced by 10.41U/md,
742U0/ml, 546U/m¢ and 0.11U/ml, respectively, in Group MC, Group MH,
Group M and Group C, but it was not statistically significant.
Cotisol(saliva) was increased by 0.29¢g/d¢ in Group MC, and cotisol(serum)
increased by 3.06pxg/d¢ in Group M, which is a higher increase than other

groups.

6. Survey on diet

Energy intake was 1476.18+311.21kcal on average, and it was 77.69% of
KDRIs(2005) recommendation that was 1,900kcal, and protein intake was
58.74+15.17 on average, and it was 58.74%£15.17 on average, and it was
130.53% of KDRIs(2005) recommendation.
Cholesterol intake recorded 282.15+113.25mg in Group MH, 276.34+135.99mg
in Group M, 256.63+82.71mg in Group MC and 313.17£153.89mg in Group C.
Vitamin intake was 707140% of KDRIs(2005) recommendation, and Fe
intake was 11.0845.95mg that was 79.14% of KDRIs(2005) recommendation,
but sodium intake was 3452+1052.260mg that was 230% of KDRIs(2005)

recommendation.

Collection @ sungshin



7. Correlation coefficient between body composition and serum

1) Correlation coefficient between body composition and serum

In a pre-test body composition and serum index, BMI and Leptin
showed positive correlations (r=0.400, p<0.05), and Leptin showed positive
correlations with body fat rate (r=0.431, p<0.01).
WHR, T-C(r=0.428, p<0.01), LDL-C(r=0.527, p<0.01), TG(r=0.398, p<0.05),
Lipase(r=0.346, p<0.05), Insulin(r=0.421, p<0.05), a—amylase(r=0.353, p<0.05)
and saliva cotisol(r=0.410, p<0.05) had positive correlations.
In post-test BMI and HDL-C, negative -correlations were registered
(r=-0.482, p<0.05), and BMI and Leptin showed positive correlations
(r=0.637, p<0.001).
Body fat rate and Leptin showed positive correlations (r=0.561, p<0.001),
and WHR, T-C(r=0.370, p<0.05), LDL-C(r=0.463, p<0.01), TG(r=0.334,
p<0.05), Hb(r=0.333, p<0.05), Hct(r=0.341, p<0.05), ALT(r=0.369, p<0.05),
Insulin(r=0.352,  p<0.05), a—amylase(r=0.341,  p<0.05) and  saliva

cotisol(r=0.473, p<0.01) registered positive correlations.

2) Correlation coefficient between body composition and serum-
Group MH
In a pre-test, BMI, Hb(r=0.632, p<0.05) and Hct(r=0.683, p<0.05) showed
positive correlation, and WHR, LDL-C(r=0.644, p<0.05), Lipase(r=0.607,
p<0.05), AST(r=0.609, p<0.05) and ALT(r=0.601, p<0.05) showed positive
correlations, and it showed a negative correlation with MDA (r=-580,
p<0.05).

In a post test, BMI and HDL-C showed negative correlations (r=0.711,
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p<0.05), and it showed positive correlations with LDL-C(r=0.622, p<0.05)
and TG(r=0.679, p<0.05). Body fat and Lipase showed negative correlations
(r=-0.641, p<0.05), and WHR showed positive correlations (r=0.616, p<0.05),
and it showed a negative correlation with MDA (r=0.659, p<0.05).

3) Correlation coefficient between body composition and serum-
Group M

In a pre-testt BMI, Hb(r=0.722, p<0.05), Hct(r=0.807, p<0.05),
Cotisol(r=0.747, p<0.05) and Saliva cotisol(r=0.712, p<0.05) showed positive
correlations, and body fat and Adiponectin registered positive correlations
(r=0.821, p<0.05), and WHR and Leptin showed positive correlations
(r=0.727, p<0.05).
In a post-testt BMI and UBIC showed negative correlations (r=0.778,
p<0.05), body fat and UIBC registered negative correlations (r=-0.742,
p<0.05), and it showed positive correlations with iron (r=0.758, p<0.05). In

addition, it showed positive correlations with Adiponectin (r=0.757, p<0.05).

4) Correlation coefficient between body composition and serum-
Group MC
In a pre-test, body fat and MDA showed positive correlation (r=0.704,
p<0,05), and WHR and saliva cotisol registered negative correlation
(r=0.767, p<0.05).
In a post-testt BMI and Leptin showed positive correlation (r=0.760,
p<0.05), and it registered positive correlation with body fat. (1=0.781,
p<0.05).
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WHR, T-C(r=0.888, p<0.01), LDL-C(r=0.857, p<0.01) TG(r=0.812, p<0.01),
Insulin(r=0.821, p<0.01) and Saliva cotisol(r=0.859, p<0.01) showed a

positive correlation.

5) Correlation coefficient between body composition and serum-
Group C

In a pre-test, BMI and HDL-C showed negative correlation in Group C
(r=-0.792, p<0,05), and it registered negative correlation with iron
(r=-0.841, p<0.05) and positive correlation with UIBC (r=0.857, p<0.05).
Body fat showed negative correlation with T-C, TG, Iron, ALT and Total
Antioxidant (r=-0.843, p<0.05),(r=-0.843, p<0.05),(r=-0.901, p<0.01),(r=-0.812,
p<0.05),(r=-0.791, p<0.05).
In a post-test, BMI and Leptin showed positive correlation (1r=0.908,
p<0.01), and it showed positive correlation with body fat (r=0.856, p<0.05),

and WHR and HDL-C registered negative correlation (-0.922, p<0.01).

8. Correlation coefficient between serum compositions

1) Correlation coefficient between serum compositions

T-C, LDL-C and TG showed positive correlation (r=0954, p<0.001),
(r=0.721, p<0.001), and LDL-C and TG registered positive correlation
(r=0.701, p<0.001). TG and Lipase showed positive correlation (r=0.344,
p<0.05). In addition, Insulin and Leptin showed positive correlation (r=0.552,
p<0.001)

Collection @ sungshin



2) Correlation coefficient between serum compositions—-Groupo MH
T-C showed positive correlation with LDL-C(r=0.953, p<0.001) and
TG(r=0.953, p<0.01), and LDL-C registered positive correlation with TG.
(r=0.814, p<0.01).

3) Correlation coefficient between serum compositions-Group M

T-C and LDL-C showed positive correlation (r=0.978, p<0.001).

4) Correlation coefficient between serum compositions—-GroupMC
T-C, LDL-C(=0.965, p<0.001) and TG(r=0.861, p<0.01) showed positive
correlation, and it registered positive correlation with TG (r=0.822, p<0.01).
TG showed positive correlation with Lipase(r=0.706, p<0.05) and
Insulin(r=0.668, p<0.05).

5) Correlation coefficient between serum compositions—Group C

T-C, LDL-C and TG showed positive correlation (r=0.940, p<0.01),(r=0882,
p<0.01), and it registered positive correlation with HDL-C and TG
(r=0.854, P<0.05), and Insulin and Leptin registered positive correlation
(r=0.897, p<0.01).

As described above, the abdominal obesity control and catechin intake
affected body composition, blood stroma, hormone and antioxidant activity,
and massage—applied groups(MH group, M group, MC group) have
experienced reduction in body measurement. In particular, In case of the

long massage applied groups(M group), It is showed positive result of
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Lipid, Leptin, Adiponectin, and catechin-intake group C went through
significant reduction in T-C and MDA. Leptin and a-amylase reduced in
all groups, and HDL-C and Adiponectin increased in all groups, which
shows that massage and catechin intake have a positive effect on
abdominal obesity control, the result of the study will be used as basic

materials that can be effectively applied to resolve abdominal obesity.
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