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The Effects of Seunggijoui-tang on Body Weight, Biochemical
and Histological Changes of Rats fed High Diet

Won Gyung Park, Eun Ha Kim, Sung Hui Byun, Jong Hyun Park*

Department of Oriental Medicine, Kyungsan University

This experimental study was designed to investigate the effects of Seunggijoui-tang on the weight of obese rats
induced by high fat diet. A series of experiments have been conducted in order to measure the effects of above the
body weight, serum and fat cell. The measurements have been performed on; (1) the increasing amount of body
weight; (2) the quantity of total cholesterol, triglyceride, free fatty acid, total lipid, phospholipid, HDL-cholesterol and
LDL-cholesterol in serum; (3) the size of the epididymal fat cell and the fat drops area in hepatic lobule. In the SG |
(Group fed high fat diet and administered 42.5mg/100p extract of Seunggijoui-tang during 8 weeks), the weight
decreased significantly throughout the whole research period. In the SG | & SGH (Group fed high fat diet and
administered 85mg/100g extract of Seunggijoui-tang during 8 weeks), the serum total cholesterol, triglyceride, total lipid,
phospholipid, LDL-cholestero! decreased significantly in comparison with control group. In the SG I, the serum free
fatty acid decreased significantly in comparison with control group. In the SG | & SGi, the serum HDL-cholesterol
decreased in comparison with control group, but this result showed no efficacy. In the SG I, the epididymal fat cell
decreased significantly in comparison with control group. In the SGII, the fat drops area in hepatic lobule of rats
decreased significantly in comparison with control group. Based on the above result, it is assumed that the clinical
application of Seunggijoui-tang can help the treatment of obesity.
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1. 7
1) ok}
HASE Bavibaglold MEE ONIE A8 O,

&isol AISS AREERS (EENusEHHE) Yol e A
Be ZAZ SIS, AW WED 1y 2Ye oen 2o
(Table 1).

Table 1. Composition of Seunggijiui-tang

BEL £EE 2% ER
B#R  Puerariae Radix Pueraria thunbergiana Benth. 20.00
A%  Rheum Rhizoma Rheum palmatum L. 1200
#®A  Ligustici Rhozoma Ligusticum sinense Oliv. 800
. Raphanus sativus var. hortensis
KT Raphani Semen for. acanthiformis Makino. 800
A%F Schizandrae Fructus  Schizandra chinensis Baill. 400
%P9%  Liriopis Tuber Liriope platyphylla Wang et Tang 400
BEF  Acori graminel Rhizoma  Acorus gramineus Soland. 400
Big Platycodi Radix Platycodon grandiflorum A. Dc. 400
#M&  Ephedrae Herba Ephedra sinica Stapf 400
Total amount 68.00
2) BE
S22 KB SSHEIA 7 87 (Sprague-Dawley)

& 20} environment controlled reaning system(D] 1617, &
2 ; 25 2+2C, &% 53+£3% 4 2hlg 1247 ZE)olA]
23 AIR (AA), SH)E 583 S56HH4] 23 A8l X
BA1 o2 ABol 235+5gQ1 MATE HEBI ARBSIATE

2. HhH
1) A9 £
£712998 108 680g2 round flaskoll @I £F4 3,000ml

% oF 4A17 HESEIH ol 1§E U & rotary evaporator
ASHT IS ol 50| deep freezerol]l WL 124|F &
Zicth 2% @S SZYZE7I(Model 104, ALPHA, W,
7t SEUZTGI SVIEAE FEE 752
2) HEIRE ¥ JY =

AEEE 10ui2ldg gelkig JoII5 Fd
normal), AAEALE FHF Boll YeAPSFE Folgr HET
(control), E7IZNY FEEE FAT LB T(CI8H FAHT, SG)
o2 Vsl 422 YUAIE(HeRAL BE)e 86l 7Y

A 8% AISBIRL, HEZT AHTS LAWAIE(Harlan,

<)

-

=

8

SUE

!

TD94095, USA)Z Al=3PEA] HETolE Yel4lgsE, 48T
olE £71Z9Y 2228 1¢ 13] 857 87 100gy BT 1
o] 425ng, FF 0ol 85mgE 27t F+ FoIBIXich LvIIES
TAYALRY ke £ WS B2 the} Zri(Table 2, 3).

Table 2. Composition of normal Diet

ingredient Weight(g)
Starch 6700
Casein 1800
Mineral Mix. 400
Vitamin Mix. 100
Cellulose 500
Corn Ol 500
Total 10000
Table 3. Composition of high fat Diet
Ingredient Weight(g)
Casein, high protein 2600
DL-Methionine 39
Sucrose 161.7
Corn Starch 1600
Beef Tallow 3000
Celiulose 500
Calcium Carbonate 39
Vitamin Mix, Teklad 130
Mineral Mix. AIN-76 455
Choline dihydrogen citrate 20
Total 10000
3) 52 74 53
257 AEAA HEAI71AL LMY EFE UBHEITRE
B9} Fogd ¥) PANZT 2E0 IS AFEE PAS 5

T atE UHE0FE SH dFY VAR 3R 29 FAHE
E£F3INct

=
g8

E
() N, g3E
4o AEESES AUTA sFERo dEEE 7PgA viF
S T AEHAE gAg NHIXCE AMHE AL vaccum
gel tubeoll W &20lA] 1027} YXIT th 3,500rpmoiiA] 10
B2 QA EEISle] ERE dUch
(2) Total cholesterol g}2F £4
EAZ Total cholesterol 22 CHOD-PAP method™ o))
91510] enzymatic colorimetry( Hitachi 747, Japan)2 ZHsIich
(3) Triglyceride g £
HAS triglyceride E&F2 GPO-PAP methodoll 9|51d
enzymatic colorimetry(Hitachi 747, Japan)2 &F3Iich
(4) Free fatty acid g &4 _
YHZE free fatty acid TS ACS-ACOD method™o 25}
o] enzymatic colorimetry(Hitachi 747, Japan)2 Z&3I%Ct
(5) Total lipid B} &8
SHZ total lipid B2 Sulfo-phospho-vanillin method™
oll 91810 enzymatic colorimetry(Hitachi 747, Japan)2 &X3IAT

4) €%
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(6) Phospholipid &8 BIE
#HE phospholipid 2 AP0l 951 enzymatic
colorimetry(Hitachi 747, Japan)Z2 &&3ISiCh
(7) HDL-cholesterol &2} &8
84 % HDL-cholesterol %S CHOD-PAP method™o]l 9]
5k enzymatic colorimetry(Hitachi 747, Japan)Z Z&3ICE
(8) LDL~holesterol 2t 55
885 LDL-cholesterol #8122 CHOD-PAP method™oil 9}
51 enzymatic colorimetry(Hitachi 747, Japan)& &&3I%TH
5) sy BE
(1) BIEABE AWM xe v 2 59
AE 7] 850l 7t T HEUSEEE ketamin(FSHLY,
SR nFAY the RuEFY AYE HE31 Bouil's
solutionoll 8A]17F IA3B}AL ethanol2 &3] MASH & paraffin
OF Zuksle 6-8m FHQ ZAEBE THES] 2% aniline blue
staing AJ@E CH2Y, G RIEFEY NWEae BEEn
Z100ul) 2t BFEIEAEA7](Image analyzer, Leica Q500MC,
German)Z 0|83l AEHAHE SHBIHCE
() FrEBAN Y e W HEE g 53
AE MAlE 850l 2t 9] B EES ketaminQ. 2 T3S
Z 19 4RE HESIH AR G40 SELFAIIAL &
AZAEH7|(Jung frigocut 2800N, German)E 0|83k 10m
579 ZXFHEE W Oil-red-O F4g AW t1e®, o
A 71xAg Fokeinlg o) HEE F4E47](Image
analyzer, Leica Q500MC, German)E 0|83} I4dE S48
2 UG5, 116m2)0 FHE AW HAnlgg FE5
o 11 BdE AIRE AR8sigrt

6) SAX

SAXNE} ZZTWQ Graphpad(Graphpad software Inc.,
USA)E A183510] student's t-testol] 93] ZAE pato] 0.05 o]
T w FES Aolvt Y= ALE QPN

4 3

1. XE ¥
BUTE 84241052 E AIZSI 170l4] 8F7HA] ZH249)
A Zo} 259.5+2.1g, 282.8+4.3g, 292.9+9.6g, 314.3+8.0g, 337.2
+6.4g, 356.7+59g, 373.8+5. 5g %l 378.1159g0ICh. ERERHA
£ S ETY FE AS2 27 2344%18g 2784%3.0g,
313.9+3.7g, 339.514.41; 373.1+5.1g, 3963+58g 4138+59g
4302t64g W 473.9+104g2 & Hakwol Hld) B2 &7 B
R, &5 4F 8FolAE @é}ﬁoﬂ BIsl 724 (p<0.05)U=
£718 Rk ARRERS FAT IR FAT 19 85
MBS 47} 2345+17g, 272.1i3.1g, 3124+4.1g, 3375+40g,
372.7+4.6g, 3854+51g, 4044%59g 4152+60g L 4265%
13.0g2 2 tiZFoll nla] L A& VeI SH E5] 48 88

oA thEZol Bldh FAM(P<.5)AE Z4E BIHCh £
09 B MBS 22 2344+1.6g 2745+2.2g 313.6+3.6g
338.0+4.2g, 371.9+39g, 389.1165g 411.4+6.6g 418.1+9.0g
5l 4538181g2 2 tIx Tl vldl Al A4ag BAou /A8
2 $AAUCHFig. 1).
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Fig. 1 Effects of Seunggijoui-tang on the increasing Amount of Body
Weight of the Rats fed high fat Diet for 8weeks. Lines are expressed
as Mean of 10 rats. Normal group fed with normal diet during 8 weeks. Control
Group fed with high fat diet and administered normal saline during 8 weeks. SG ¢
Group fed with high fat diet and administered 425me/100g exiract of
Seunggijoui-tang during 8 weeks. SGIt Group fed with high fat diet and
administered 85me/ 1000 extract of Seunggijoui-tang during 8 weeks * : Statistically
significant as compared with control group {* : p<0.05)

2. fi#E total cholesterol EH&}

ESEnrAfEo) AT MiET total cholesterol BHEF2 IEMH
ollA] 81.6+2.8mg/ dL0IRNOH, R Tl 97.7+19mg/ dLE H4}
THOE 794 (p<0.001) U= E7H HHT A0l FAF 1
oA M total cholesterol SHFS 88.1+3.8mg/ b E tHE 720
HI3H 9.8% LAGIHOH, BEQF O 87.9+3.8mg/deZ t 7ol
I3 101% 24k $2 2% §94(p<0.05)0] JAKCHFig. 2).

110

Total Cholesterol{mg/di}

" Normal __ Control  SG | SG It
Groups

Fig. 2 Effects of Seunggijoui-tang on the Serum Total Cholestrol
Level of Rats fed high fat diet for 8 weeks. Bars are expressed as Mean
+Standard Error of 10 rats. # : Statistically significant as compared with normal
group (### : p(0001) * : Statistically significant as compared with control group
* - pC00s
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3. Myt triglyceride &

HarrollAl Misd triglyceride BHEFS 87.4+2.6mg/ deoid,
A ZOIAE 14152 89ng/ L2 EHEFRC} F214 (p<0.001) U
E 718 2%l ATl BT 1olA Mt triglyceride
SRS 104.3178ng/ dE tIET0) HIEH 263% HWAEH FH
(p<0.01)0] YK2H, BT = 100.1+5.6mg/ dUE 293% LA
3lo] Al 94 (p<0.001)E LIERITHFig. 3).

Triglyceride(mo/dI}

Normal Control $G I SG It

Groups
Fig. 3. Effects of Seunggijoui-tang on the Serum Triglyceride Level
of Rats fed high fat Diet for 8 weeks. Bars are expressed as Meanz*
Standard Error of 10 rats. # : Statistically significant as compared with normal
group (### : p<0.001) * : Statistically significant as compared with control group
™ = p€0.01, ™ = pC0.001))

4. B free fatty acid B

AT Mgt FFA 22 208.1114.04Eq/ L01A2
o, tEPES 5474%189uEq/ L8 EHBHLL {94
(p<0.001) Y= E712 HACh BT BT 19 muss
FFASIS 4819+193 4 Eq/ ¢ & thEFol B3 120% &4
E UEHH F94(p<0.05)0] AACH, FHF &= 534.2+36.2
£Eq/ £ 2 thE3o) vidh 24% 245N 2U g940] g
tHFig. 4).

Free Fatty Acid{uEa/l}

Normal Control SG | "SG It
Groups

Fig. 4 Effects of Seunggijoui-tang on the Serum Free Fatty Acid
Lipid Level of Rats fed high fat Diet for 8 weeks. Bars are expressed
as MeantStandard Error of 10 rats. # : Statistically significant as compared with
normal group (### p<0.001) * : Statistically significant as compared with control
group (* : p<0.05)

5. & total lipid 1

HAE0) Mg total lipidEHEFS 258.2+14.6mg/ deO1R S
, AR FE 446,0+120ng/ A4 2 BATZHT $9/4(p<0.001) U
7HE BT AT RoF 1olA] [ total lipidghed
}271.4+12.0mg/ d¢E tHE IO HI3H 39.2% ZA3KILH,
PO 2651+134mg/ dUE THETO BldH 406% ZAE U}
W B2 2% §94(p<0.001)0] AKUTHFig. 5).
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oo4m o rir
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Serum Total Lipid{mg/di)

Normal Control §G | SGil
Groups
Fig. 5 Effects of Seunggijoui-tang on the Serum Total Lipid Leve! of
Rats fed high fat Diet for 8weeks. Bars are expressed as Mean+Standard
Error of 10 rats. # : Statistically significant as compared with normal group (###
: p¢0.001) * : Statistically significant as compared with controf group (™ : p(0.001)

6. [MiEd phospholipid Bk

A9 MiEd phospholipid B 1224+4.8mg/d¢ O]
Pom, UETZS 2003*+100mg/dE FAZHCP {94
(p<0.001) U= E7IE BTk 4ETQ RAT 1Y MiFH
phospholipid 252 125.3+3.6mg/ 2 thE o] HIa] 37.4%
z4asinom, ST IE 1263+4.5ng/dt2 HETO] Hldh
370% Z4E Uehiol £ 2F RAE(p<0.001)2 LERIRA
CHFig. 6).

220

Phospholipid{mg/di}

Normal Control SG | SG It

Groups
Fig. 6 Effects of Seunggijoui-tang on the Serum Phospholipid Level
of Rats fed high fat Diet for 8 weeks. # : Statistically significant as
compared with normal group (### : p<0001) * : Statistically significant as
compared with control group ™ : p(0.001)
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7. M+ HDL-cholesterol §H2F

Aol Md HDL-cholesterol EHFS 55.2+2.0mg/ df 0]
Rom, ETFS 6581 19mg/dE BikrHC} 724 (p<0.005)
A= /e BYLE AEFel  RoT oAl mEH
HDL-cholesterol &2} 65.1+3.4mg/d¢Z thx ol Hl8 1.1%
ZAE VERIICH, BoFIE 64.6133ng/dtE thET ol Yl
& 1.8% ZA3BoL FF 25 Fo4E IUrFig. 7).
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50 -

Fig. 7 Effects of Seunggijoui-tang on the Serum HDL- Cholestrol
Level of Rats fed high fat Diet for 8 weeks. Bars are expressed as Mean
+Standard Error of 10 rats. # : Statstically significant as compared with normal
group(### : p<0.005)

8. M#Ht LDL-cholesterol &2¥

A A}Y29) MM LDL-cholesterol 25 9.6+0.6mg/ dLo]
RemW, HETES 127X06mg/dE FYTEH FAY
(p<0.005) U= B HIYch 4T FAT 1Y MEH
LDL-cholesterol gH2F2 10.6+0.7mg/ 4 E thA 2ol HI3K 16.5%
#BA8l FYH(p0.0s)0] AR2H, FATOE 101£0.6mg/
dE tAEFol vlal 204% ZABIH HA| FAH(p<0.01)S Ut
ERAUCHFig. 8).

LDL-Cholesterol(mp/dl)

=T

Normal Control SG | SG It
Groups

Fig. 8 Effects of Seunggijoui-tang on the Serum LDL- Cholestrol
Level of Rats fed high fat Diet for 8 weeks. # : Statistically significant
as compared with normal group (### : p¢0.005) * : Statistcally significant as
compared with control group (* : p<0.05, = : p<0.0t

- 109 -

9. BIEXREE AYNE BHHE

Aol BlRARE XA BEHES 2215£60.7m2
olglon, WRZS 3523+1109m2E  HiArRHUE |94
(p<0.001) A= E71E HIATh AT SAT 19 BIRAEHE
A BFHH S 3072+£149.0m22 tZ 2ol HI3] 12.8% Z
A8k 5914 (p<0.05)2 UERAUCE T 0= 3287+88.5m2
B AT HIE 67% AR FAEE YIUTHFig. 9).

3800 r

3500

3200

Size of Fat Cells{m2)

2800

2600

2300

2000

Normal Control 8G | sGil
Groups

Fig. 9 Effects of Seunggijoui-tang on the Average Size of
Epididymal Fat Cells of Rats fed high fat Diet for 8 weeks. Bars are
expressed as Mean=Standard Error of 10 rats. # : Statistically significant as
compared with normal group (### : p<0.001) * : Statistically significant as
compared with control group (* : p<0.05)

10. F/NER XA BlE

FRAEER AepEE a]g82 FaktolAl 032+0.04%0]02
o, ) EFE 1571043% 2 HAZECH S9M(p<0.01) U= &
71E BT 480 BT 19 FNER AYHE )82
140T0.4% 2 AT 13k 108% AR FaMdo]
i, BT 059+0.18%F thaTol vldl 61.8% 4D
8914 (p<0.05)S LIENMIITCHFig. 10).

Area rate of Fat Drops(%)

Normal 7 Control SG | SG
Groups

Fig. 10 Effects of Seunggijoui-tang on the Area % of Fat Drops in
Hepatic Lobule of Rats fed high fat Diet for 8 weeks. Bars are
expressed as Mean = Standard Error of 10 rats. * : Statistically significant difference
with control group (* : p<0.06)
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RS 438 iz URESH 480 BQ§ 4ol
IR} Botd, 2T olUAI7t SHAYS HeNg E& o)
Aol AIEE Sulshs Ao, SRS/, 99
2 43g 71571 Rolxl whH, 43}, 71ASE QIsk AR
EUS Q6lE ZadsiA Hol wied HREC] Sriske Rl
UCH”. @isol A= ERES thalo] B, FEA, FEEA, B &
0o REGIFOM, (FR - BEEER) Vol EEA,
BIERY BB ST, (B - HRH) olME ‘AL
HBAHEMSEL L 5l BRED A4809 BAE 71e
3 ol Foll KPR, BREKS £A, RERE NELHE LS
B4 BOE HEolo BREC] RASICIL 611 0M, KIES
RILIR, FKES, MAEE AR, A%EE SNk 59
ol 50 BYRET SRRESol F2 @Az ot
D 2ol MBS #E V0] Wol AR e,
FE@AE AIMS T Kikol wWat KiBA, KBA, B
A PBAY 1A faBE TEGL, I FoME KBAS
faggh 1 AFol A1 Hlmwol ERG Solgtl U o
) 7hs4o] BoRizt AlRHo] B HRIIMT ABAY &K
72 AR5 HAck

ARRAEES (HEBOSEHR) YA Me Ao Mye
2, ARBEEEAM BRI - BES RO BB - AKX - B
2 mdt KB AAHOICE ZELS MAHEFOIN, THBE KBAY
MEA|E - KERREOIC”. 2 UflolkEe ARATRO] &
BHZ FHD B B v E Jge BEGILAL A Y
I total cholesterol, triglyceride, free fatty acid, total lipid,
phospholipid, HDL-cholesterol, LDL-cholesterol, gS¥L/EE %
FFNERS AWM 2 BEHESE S5 ABol nixle &
B 4HEY) Y 17Y VAT BAD KR, WEHAES
3t ZZY AE HarTol v S48 (p<0.05)UEs BHE B
R, ARBEFES S 100gY 25ng¥ T3 £AF [ 3} A
Z 100ge} 85mg¥ oIS FATN9 HA ASS HZFol o
8l ZAE BYon, E5) RoF 19 WK 8EolAE thED
B E((P<O.05)UE BAE HAUCHFigl). ol2ish ZuollAl
AREERo| EiRFE 872 AF Ziole FW AE A2
2 UEIT Tt RisEsrt =oM, Mgt total cholesterol
gEe E7ioh=s ROZ WolM U™, Mt total cholesterol
BUe EEA HES 2Wlg AU UTP’. musth total
cholesterol g+l plX|E BEES A EH, HiolA] 8l6x
28mg/ deolYem, R oA 97.7+1.9mg/ 08 BAZRL &
&S Z712 BYL 48R0 FolZ 1ol4] 881+38mg/dtE
2ol Hidh 9.8% AASIHCH, BAZI S 87.943.8mg/dLE
thE ol vlal 10.1% 245l T2 25 894 (p<0.05)0] UK
CHFig. 2). Triglyceride=" §EREAHO] 95%014+S AIXI5H™, HA)
o & B FHEOEAY, Bikissr £OW MmuEth
triglyceride B2 t@mchs ROE WA Uoi®, mugd
triglyceride®] Wsle ERES HRE TUE & A A7

2 & Sitl migH triglyceride ol njX|= PEHe 4 BH,
HaFolA] 87.412.6mg/ deolm, thETOIAE 141.5+89mg/ de
E Fizol Hidl Be H&(p<0.001)8 7t B, 4T
¢l BodFIolA] [ triglyceride B1EFS: 104.3%7.8ng/ d0E
Rl Big) 263% 248K F9)14(p<0.01)0] ARCH, Fo
FOE 100.1£5.6mg/ 0 29.3% ZAsHd FA] S04 (p<0.001)
€ VERACHFig. 3). MiEhY) free fatty acidiz T} 2t &t
ol &E%EE B 4~5%0 XNUX &2oul, F&2 albumin
o Akl &5k, kisEge 523 dixIYol "ot o]
It free fatty acide A, BIRR, FEE SoA =2 FAE
I, M free fatty acid ol D|x|= FEe duin
o, BAFol4] 208.1+14.0 2Eq/ L0 OH, IERS 5474+
189 uEq/ ¢ 2 BAFol vid] £719) 594 (p<0.001) BRI,
HET RATIS 4819T193pEq/ L2 UIETA Hdl
120% Z4E VEhE {94 (p<0.05)0] JAUCH, FAFNL
534.2+36.2 Eq/ { 2 thE ol Hlah 24% ZASKIOL 8914
2 QURACHFig. 4). Total lipid= total cholesterol, triglyceride &
BB 3o, BiwAS MBo] AAE wolE lipido)
B2 24P, MmiFd total lipid gl piX|s F8e 4
HEH, HarolA] 2582+ 14.6mg/ d 01 CH, AL 446.0
+12.0ng/ d4FZ B2kol Bl B2 mmel {24(p<0.001)g B
AL AT ST [0)A] 271.4+12.0mg/ d6E HE T B
39.2% ZIAE VEML ST 0 265.1+134mg/dE o)
Toll HIEh 40.6% ZAE Liehio]l BF ZF $24(p<0.001)0]
URACHFig. 5). Phospholipide 4 88pollA] MBS #K, Fgif
9 AL, B, MIKEE, choline 3 & A2i7}A] kg0l Ris
SHiL 42, [fF phospholipidi= ZHE FRERHER) 3 18
¥SITH). M phospholipid El&ol mlxle @S 4siHW,
HakPollAl 1224+4.8mg/de O]ROH, thETS 200.3+10.0mg/
AT FAFHECE B2 294 ((p<0.00)As 5718 VERHLL,
AT BT [ 0lA] 1253+ 3.6mg/ dtE Ao HIGH 37.4%
A5 0M, EQFOE 1263+45mg/dE thXRZo] vid)
37.0% ZAE VElo B 25 394(p<0.001)S VIERAACH
(Fig. 6). HDL(High Density Lipoprotein)-cholesterol2 A Zuloj]
£ cholesterol®] AMAZIEo] B, £ HDLY EE
LDL +=8&A9 Aoz Zghslol LDLY +8& AL /U
C} H 2 B2 AgelxAlolA] HDLO| SEREIREILES] /G TREs
AFoIm, 11 mrb level2 BIIREEY: ZES BE BEA /8
Bt AEo] "rhs Aol oAt &, EiRiEErt £2H, mist
HDL-cholesterol /2 Z4AdHs A2 WIA U™, migh
HDL-cholesterol] #4{\.= BIFIES] HHKE IHE 4+ Ue 2A
7t € 4= det Mgt HDL-cholesterol kol nlXl= g &
HEH, FarolAl 55.222.0mg/de 01R 2, HET2 65.8+1.9
mg/ dE FHakoll vlal FAY(p<O.05)UAA E7I6IRL, 4T
Tt 1 ollA] 65.1E3.4mg/ de2 thZ 7ol B3] 1.1% Z4AE Ve
URlon, EdF T2 64.6+33mg/deZ thE 7ol Hlah 1.8% 2
2FRCY T2 2F RALS QACHFig. 7). BimE7} £OH
LDL(Low Density Lipoprotein)-cholesterol % #0IX1l, &
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ARBERO| R Y GRS NEmS R dsen Svo oxls g

feRififi= 53] LDL-cholesterol BEE HXGIA Z7K17ICh
7). Mt LDL-cholesterol B0l DX Q&S Amum, &
AxtollA] 9.6£0.6mg/de 01N OH, HEZES 12.7£0.6mg/ US &
Aol Blsl FAY(p<.005)RU= £7H UEMIRL, A3
S 19 Mmigd LDL-cholesterol HF2 10.6+0.7mg/ d¢E o)
Z7ol vial 165% ZAdlkd |94 (p<0.05)0] AR O, BodF
I& 101+0.6mg/ deE thE 2ol BIGH 20.4% ZAGKY FA] 89
S(p<0.01)S UERRACHFig. 8). 0144 MEERS 8ol tigh
ZANE SEldEN, REH/EE SAUFI.0 HE  total
cholesterol, triglyceride, total lipid, phospholipid, LDL-
cholesterol9] 8,7} thEFoll vldld FAHUE BAE HHY
1, FoF 10lA] free fatty acidQ] #k7} iR o] 85l 29
(p<0.05)U= ZAE HYP L, HDL- cholesterol®] 8{v7} th =
ol Hlglo] ZAadhe AEE HOl RAeF Hol Ut EmisH
7} Zo1zloll wig} total cholesterol, triglyceridert AF&31AH Tl
o™, BiE KREFBY SoE ol2id mEh 218 2
2AA FEE, RS Zaol FEE ASE AIRHECE MEY
&7l EIFEY 571 UAT HREY £71% W £ty
Zloll, BIRAPE PeRrMiES] EHEESMLY F/ANER IEIFE
HHES ZETCEN RS 4iE E718 YotH A} 5
(Tt BISARE MRS B BE vis e Al
H, ahrolA] 2215160.7m20] R 2, thE 2 3523+110.9;m2
2 3470l vidh B2 5718 UeRIUIL, 48T R F 10
Al 3072+149.0im2 2 thE o] HIS] 128% ZASIH Soli
(p<0.05)3 VIEMNR O™, BoZ 2 3287£88.5m2Z thETol
Hlah 6.7% ZABIRCL AL QATHFig. 9). B3, A Fo|
E716lH URIH O Z fgfo] 8olotA BMEIE M= Aol
71 i Eoll, SR Felhel msitaE HalE SuEA =Y
o BEESAEE SosHH frol fEfrol X0, olAL FERl
ABOZHE] BRRBEY &7 & Mt MRS St m
2olcy?. &, B RAILY AEE A8 ol FasA
ol fEEo] ERTIO| triglyceride®} total cholesterol9] gHao] &
7teke AOE BUSHL ATH. F/NSER BERSERL Bl 8ol B)X)
= BT 4B EH, FarolA 03210.04%010 0, 222
157+043% 2 Fik2ol visl e 5718 VERIUL, dgFel
BT [ oA} 1.40£0.4% Z th R0l vla) 10.8% ZAsI8E oLt
FOHe gl FAZOS 059+018%F thETol Hish
618% ZAsld $914(p<0.052 UERIUCHFig. 10). 0}4]
HfreEay Halol st ANE SESIEH, ARREE 5o
T 1ollA] BIBARE EARY B Wio] glxz b5k
FAL (P<0.05)U= LAE HH L, BFEFOoNA FR/NEER B55
E# v]E0] thE o vlold F9&(p<0.05)UA ZAE Hol=
228 Uehdrt ol4 g TENEH, ARBEES TmAE 8
F MBS BoATIAL, MEREERY BEols 25 tlETol dldh
Tol oM ZARzon, HBEBrNOE Y RISABE IS
18 SEHmEE Y AVNER EIFI&E U8 ZaAZHes ¢ 4
AACE. W R EFHEEO| ko] BRICE XY EBHS 4
HEog AHAILCEN NBEI/IE AAGIL BimY) AR 2

WS HHES BEho): HEE A0 4209t X3, uAAE
g dERoFo] BT N7t FAF 1 Hot 20T E7511
ST 0] FAZOEN fodE Uehd HBOl Btk &
2 29 as0l sE&7l BlEsiK &1 AEY Wk
RS UERICIL Algett o), EMEEmo] SA e
BREE 48 0|8 I Aol 7HMEojol & 2 49 n]
BT HolZt & &+ Ak AFols ARAERY FAS HH
RERHZEN HEo] HelZd tamhl Z 8ol tidt YHOZ o
B2 d77} fy=ojHor g ASE Yzgr.

=2

T

4

ARAERC| BEimol @8l ot A58 WHsENE
HHEIA), ARRER SEES BEVAS 70 S48 &
AE, OFEES Y asduesny Biol o)X 988 4n= 2
I, 870 AES ARREE T [ (425mg/100g), SAZ1
(85mg/g) BF HE Tl HIdl ZHA7E ARNSU Tl [ olA
2k 7Foldo] UARI, M total cholesterol, triglyceride, total
lipid, phospholipid, LDL-cholesterol &2 AFRRFE SolT
[, I 25 dxzol vidld 794 QA 2438t msh
free fatty acid 2 AJF/EE FoF 1, 1 ZF thE ol
Higkd Z47t AoU, BT TolMel fo4o] Yo,
MEer HDL-cholesterol 812}2 AFHEE SA2 I, I 25
AT vlglo ZA7 ARNCU FAELS AT BIRAEE
PRt B HES ARHEE 2o [, I 25 HE3
of HIgld ZAart YAANSU BAF [olAn F940] YU,
FE/NSEA BRIATER B 82 ARHEE 8o 1, 0 25 X
ol Higl Zart AN SL BEAF ToAT FAH0] JUCt
BLES KRE v]FoiHol, REREES Aol AUCZ S8
g AUNORE AFRIACEN AEE/IE AHGIH, YA
o2 ERES %85 W AR S8E 4 IS A Hzkgrh
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