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BAERAH o] T PR AFYAHEEF XN E oy
Z4Ee, viAjal, &ute Mool miale 4¥E doliaa HE 29§
B8 ALl 2 dFF T8t 0.5% cholesterol2} 0.2% cholateE
TR Az Aolol 4z} 5% o] gy, vhAut B &ubet AAF3E AWt
T AYE AolE 452 Sprague Davley F oA S8t F 214 oirpe} @
43 g4 9@ g2 njAle dBE FHAL, XY olF 4ol 4
o] & Z£uEY Foof ulAe ANE BASIAT

&ubet HAG Htel 23] AFoll ohg I FA w7 2o wls &
8] Z24(P<0.001) 3tslew, @A FFHLHED LL-EL6E F F
B +E= Lt (P0.01). ¥HE, HL-ZaLHE £&2 BE X
77t chzF et Ko7t gslch. T ZHLEHER F3AY FE2 Aol
Al fojA RS wA] AN, Enpet AT WA LiEbk
vl $229 F4 AeE WdS BW, coprostanol®] wjAIRE MR A
gl BE7 ool vF) fFHe Holow (P.01), AeT FolA
v &bt Aol wid g o F7MAZ) Cholesterol?) widE oz}
opet AT} wlxsiola, ZE ciivkre 2ol viE f-el3

Agch (P€0.01)., 73w, tirjm}, <£upet 413 #7175} hematocrit
2% FAYE 2 A Boou, #FH4dL Lok T =
M futel dde] ANFE Fd Aol A BV %
aelck

He-cholesterol & Foigt F&] Wby widae &ubd QA7) gz
ol ujs] 2u) ooz AAFgeort, ymz AHlFelME E/P AU

Lﬂo rt> r!
T ;z r

2

gl

<L
= o
_La

(4
® 2
»
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ol dxbd wjdPgE B, EE Fo] ¥ 1o A9 widEAl gk,
2~34of Wil 7R Waten, I F2 wjdFo] sk AYE BY
th o8] HAE SN & of, 5% Supe AU AR Eye Arhs A
W Ed2EE FES AT AP At glet, ZEat o

ofellA= T3 F3E BAY 5 Qadrh
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1970 dth o] F HulhSo] whE 28 FI8ldL, ol U3 A
Ao 190w M EgLn) a2 1950 )0l w)s) ALl 3uje] YITh ol AE
Znje] F7IE BES AEANA A A5l A AEY LnjEke
o 2002 F7IRY v, FEAY AFL A4 96 FUFSIT} (o], 1993).

3

>

A Wi ulE ARRFG Abddele HEHE AMBEYH, A=
257, ZF7], AZAAE 9 Adge] FH Alg Ydo|dlent, dxle
veky, JEG, 32 "E, FUREHE 5 w4 HYY AP Ue] F
ANl AL, «BIA A, o Fol A Ape] FrIEa At} (v
EAYWY, 1992; Kim, 1993b). 53] 1 2 FASWAY (Cardiovascular
disease, CVD)2 @z} A AE oriybe] HIE & of gosr AL F7138ly
el vzt A ded F 71 2% AHo] d Zo R o&Hr

BAFHARY WP IAEF F AFH2e EEFe]l F2U HyAA
52 shi=2 AgRche Zlo] odaix glrt (Mazur F 1990; Martin &
1986: Lipid Research Clinics Program, 1984), LAWZL UF, 43d 5
o #3134 292 BRY 2o we} zo)s} ot FI) FH 2 F 4
BAH S0 A A FUh TEE AE A B 54 Aeld 83 &
qlo)] 23] A o8k whi=c} (National Institutes of Health Consensus
Development Conference Statement 1985; Grundy % 1982).

Y LEHES NEUY )Rt ©EAIY steroid hormone /3] HE
FAEA A|2RH fWstAL, Aueld ¥gdrh @2 d7 (Hutaga-
lung 5 1969: Kelly®} Tsai 1978; Cromwell % 1970: Nishina 2} Freed-

-11 -



land 1990b: Topping & 1993)o] &3t Ztx} YAte] F2e & 4+E2 4
ol H3E ZYLEHE AUy &L AT Zejzia ¥rch

FA2EEY A} RPYL Mol FLEHE dH ol o3 2P &y,
A% Sl o3 YW YLt (Grundy F 1969). AlEje] S¥&
HE oAEHZ9 #3Zo] F7lEM HMG-CoA (3-hydroxy-3-methyl-glutaryl
CoA) reductase 2] ®/do] Zasdtel FelAuE Yol A43A He 2
oltl. 4A:= o|3t feedback systemol] 2j3) Atz o 2 UAE Zayiw
& #E& HAUh 284 i F5 SH A S0 AR o3 L
ol 8= Rshs ¥ FEl2eEL Aol A" Zolx, oj¥ F3Ho)
S0 Uehtd FAEYAEE (atherosclerosis)2t BHAZWAH (car-
diovascular disease, CVD)&] @x}&qQl delo]) A},

ZY 2852 382 AW (lipoprotein) 3} ZA§So] BE HzAow
20EEd, g2z os ZHAHEFS W= LDL fraction & FTAM
¥ (coronary heart disease, CHD)Z} ZHAQ AHUAHLE Hol=
(McGill, 1979; Shekelle % 1981), @W2Z3Ie] Zelrelgde NeR 2
3H= HDL fraction CHDEHE RF 3] Fcrixz ¥t} (Barr 5 1951: Miller

ra

=

2} Miller, 1975; Rhodos & 1976). =%t Berg 5 (1976)% Hjermann &
(1977)2 VYA ZAR BAjo] 9lojA] HIL-ZHLHE FEE AT 2
3, LDL-ZHAHE BEE Bodtln dlgled, Gordonzt Castelli
(1977)of 2jsbd HOL-E2ElE s2ot CHD Ha}] WUks= ME )y
e Y HAZL slvin Rastdch J8EE 8% ZALHE, 53
IDL-EAEEE a7l Ro] A8RA AV/E oY B AQAe
Wgelm, AAlel= 93N 4= Qtiil gl (Barter9t Rye, 1996;
LaRosa, 1994: Rosenfeld, 1989; Stalmer 5 1986).

oA FHL2eE2 AF cjrtEY BFELLE Wk, oL FS
3 vid "t oldE 2EA A 4% A RN BeE AF

_12_



450}, TH] o]&5E A7+H (enterchepatic circulation)o] dojubc}
(McCarthy, 1993).

Grundy & (1969)o] &3P Atgh o4 Aolef glejA whz] 300me/day
Bz HYH ko) Aol FHLHENE F4E + AL, FeHA XY
Fe2u &3 O AEEY 2FAIE2 W wjddr)

v pEUe A3 WA} UHY Bl vk dEA ded, F
WZEE A &4 B AY FHEDC] dAY Ao LA o
on, gaytelu}t o] TR plague FAdol Bt AL o
Ao AAH 8} gt} (Gibson, 1982; Dyerberg o} Bang, 1978), =¥}
2AYFo} TFALHEES Aelol A Yant YHo| Frluthe B3
(Carvalho % 1974; Jamieson & 1985: Brook} Aviram, 1988; Tomizuka &
1990) = glo] o]gj¥t ARFYE A|A3] £} Jamieson 5 (1985) of 23}
A, Fe2elEo] W2 wixo]q vigy P Hiol}t FE type s
hypercholesterolemia Ateje] 43It Ezle] Hul U3jsle] Fasle %
Yo} F7hicky Yrh

HACBIA AR 8o} g 93 Y Y ZP2EHE 2 34
A FEF EAFeR ZAY £ e gdEolut F2 Aolo] UF AF
7} "uks] A=) Qr}. Lovastatin®} simvastatin $9] HMG-CoA
reauctase YA AL} - cholestyramine 5&] bile acid binder®} 22 2]
dE3 o8 7hx] Me] dRAEel €37 AL HIRY W U o
Wzl x| Fel ZAAe Aoz &¥Ach (Burkitt, 1988; Blackburn 5
1984; Anderson 2} Gustafson, 1988).

UAX eI (Morris F 1977: Kromhout 5 1982: Arntyenius 5 1985)

Aol At #AAEY AY ol Qo AABAI AUdHE HIG
3, Fisher 5 (1966) # o leiA 2lo] 4d-fdo] EHFH Zu2HE
BEE AL, F4FURHE At Rasiglen, Kri-

rlr

-13 -



tchevsky®} Tepper (1968)% ER} 2lo] A-fae] A3z2 83 9 T F9
28 HE7} &3Pl Bt

Ao| A3 (Dietary fiber)Z QU] 4¥aLT A FalE=] AL
33 Qo Bass AEY ohdF (Trovell 5 1976)24, 3A 44
o #8748 HoldRE EFEHY, o2 st BB} FRe JAsh:
B2l by Adde] whetd Aol mixe AeiAd Zavh el
(Schneeman, 1987; Englyst®} Cummings, 1985; Muir®} 0'Dea, 1992).

A F7HA) HAY vlo] 28} pectin, guar gum, B-glucan F3} T ¢
gidoldA Aol e Mol HHdE st Y, FF Y Aavt ¥
3 Ed268E, 53] LL-Z2HES A= ZAeg RIEgn
(AndersonZ} Gustafson, 1988; Hopewell % 1993; Schneemanz} Tietyen,
1994), ¥haA cellulose®} hemicellulose® E3H= wheat bran 3} Z&
B84 Aol AR Hixe S5 o)8Y dTddAM 8F Fd2uE of
M ABPE n|Xx] ReAL (Reddy 5 1980: Kim 5 1981), 23|13 Az
3H= Z2H8 Bych (Van Beresteyn % 1979 Park3} Harrold, 1983).

AAZ vl giget o dolA mld guar gumd 15g% HHAZAE of ¥
3 SH2EE3 WL-ZH2u8] +8& 47 175, 2727} L4FEArke
AR (Kawatra F 1991)7} o132, Arjmandi 5 (1992b)2 0.3%2] Fg2
eHEo] =Y Aolof #8724 Aol dRA pectin, psyllium T& 10% ¥7}
tAE B, B84 AHolHRY cellulose F7kge] vls) 11~26% FER
4 F2HEL Wadcin R} olgt B d1ES Ao
T84 ARy dile 83 Sd4uES TFor A dosH 4
BUALR AY, 53] TURH Fo FAL I¥E WA + UEE
a3 Eth

Zel2dHE ZLnTe] Slold, 84 o] dREL2 4FolM Ay
Fe2u & L300t F-F ABSlaL (Topping 1991), ©EA W 3428

=14 -



&2 vidE VA O B2 <8 89 FHLHES gEL A4y A7
AR g3 BoBH ojRoX& Zolt} (Arjmandi & 1992b; Matheson
5 1995: MathesonZ} Story, 1994: Iiiman®} Topping, 1985). 5% Zujoj
He] A 84 LYo #|Pdol At g} (Carr 5 1996 Gallaher
5 1993a, 1993b). Pectino] £%ollA geld}l =Hol Fu2e|E ©FAY
239 F4E AQAZLZH H 29 ojE S22 widE SR
B3 (Topping, 1991)7F FAdel &Y F+A3HE 4% 7Hs3tA Tl

18] Chen 5 (1984)cl ojsPd 824 Ae] ARt AFolA wel2]o}
of o5 WaHOo=H APJH propionate, butyrates} T2 A YAIE0
E3Yo s Z4Eo] VIDL-Fe A& T 261§ #AL2A713, B2
Ko 28] P& ABNct] B2 LIL receptord& F7HAA T
ZY26HE YHE AU EHN ¥F FH2HE A3t EAE WY
oltis gic,

%+, Nishina 2} Freedland (1990b)i= WAl F4HULE ol 43 Aol
f7t FA2HE A Phel vAE G s, AolidRst 2
Uslo] A= 42 AolE MY HYFET cellulose, pectin, oat bran,
vheat bran 5-& YR Ajol& LT HEFFIAN &Y BANEAN E
d4eE BH& vlay 43}, 23]3 pectin} wheat brang <l F o)A
A 268E Yol FEHRAA F7RIci Ao, pecting HHY 3
oA A SY2elE Y EC] wotd A& WG-CoA reductased] B0
Z7187] wjoleta stsich

glol A AmE uiet o] Alolidfe] ol FH2HE 4 T3t o
Y Ay W FEAYA FEFE I 91} guar gum, pectin, alginic
acid & FAY Holdfolnt FWUst 2 Azst BIAE AT} Holdwe
F5ol wetd ZiviEls Aed Azt viEckz 2aE3 97) migel, o
g Aol dAE THY Y Aojdf IFUAE A I dYy

- 15 -



3 A O ALE AN olo] thEiHE AY AYo] ofFoixx]
aJgieh.

2 Aol E 0.5%8 F2eHES HA3laL ol Aolol o]yl A4
Folzlil €A e AFAt Sutet HA} cint, EE FFYE 5w
7}3} Sprague Dawley =F| oAl Foislole o, 8%} o] SH2HE
2} FAuY] &, 4%t A B2 H3 9 FHaHES] F44
aj o] wlxl= G¥E HAsIAC

- 16 -
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I 28xs ¢ 2y

o)

1. 4ENR

1) AEFE 9 Aoy

ME 425 M2 90 ~ 110g FF2] Sprague DawleyA =3 40n}e)E tj
253, AT, iAok, Ze|ln &l AATe] 47 Fell 4 10mbe
%) LPeglth. Stainless steel cageold] 437} Bi - Agsidon, B
AFEALS] WbRT| e 1227, X 20-25 T, $5& 40-60 % 7} 4}
A FAHES 4=t A8 7R Y E3 Hols FAYLE 3
sct.

7] Al alo]= AIN-76 (American Institute of Nutrition-76)& I ZF 3}
o (Table 1> 2} Zto] HZE g}, ©3HE FHLRE sucrose 2} corn
starchg, Y2 ZFHO2E caseing, AW JHLTE lard (9%)2}
soybean oil (1%)& AM2-3lgit}. 0.5% cholesterol®} 0.2% cholated ¥
3 )27 Aol8) ojo BY] 5% A FAF ZFut, ciAlat B Eupe AR
&7] Buhe BRI He|F Aol 2ARYut. Al Aojof FY
A @9, iAo}, ewte HelAE nicro Kjeldshl'j o2 2thdy 3t
B FAY F, 2 PANFE thRTY casein FIFIA AL, 2 A
o= corn starch® RA3] Foich. a3, iAol &ule dAF Erle
AFE A Goja Y TYstgden, I F HAS FAY AAY F
A E AR, TNk ol AE Bl ©Il £37& HAY ¥, &upet A
AL FL 78 # TME BF AWstY AAT ¥ AREHAL 2R
54 Ax343, 2& 2UE BES Aol EFsHACL

ZY2HE E52E 437 AP H¥ME BF 45 ¥ Sprague
DawleyAl <:3 20mi2|& ztz smj]¥] 47) 78 hpo], UYL AFRA ¥
Az Aol RAA 23U ALY F, 20AE HAAFIL LA, =T
37 42 BAo) 0.2pcid) e-FHLHE UL A AolF FUl
Holmd] F4ir}

- 17 -



Table 1. Composition of experimental diets (%)

Ingredient Control Tanpﬁ;:;‘ine taeif;dle pe:rriz:zus
Casein® 20.0 20.0 195 195
L-methionine” 03 03 03 03
Lard® 9.0 9.0 9.0 9.0
Soybean Ofl” 1.0 1.0 10 10
Choline chloride” 02 0.2 0.2 02
Vitamin mix” 1.0 1.0 10 10
Mineral mix" 35 35 35 35
Sucrose® 20.0 20.0 20.0 20.0
Corn starch® 443 39.3 398 39.8
Cholesterol” 05 05 05 05
Cholic acid” 0.2 0.2 0.2 0.2
Tangerine pulp meal®™ - 5.0 - -
Sea tangle meal” - - 5.0 -
Prickly pear cactus meal’ - - - 50

Total (%) 1000 100.0 100.0 100.0

¥ United States Biochemical Corp., Cleveland, Ohio

* Junser Chemical Co., Ltd.

“ Samhp Yug Co.

¥ Jeil Jedang Co,

® Vitamn mixture(mg/100g) “Thiamme HCl 60.0, Riboflavin 600, Pyridoxme HCl 70.0.
Nicotiic Acid 3000, D-Calcium Pantothenate 160.0, Folic Aad 20.0, D-Biotin 2.0, Vit. By
0.1, Vit. A 80,0, Vit. E 2000.0. Vit. [ 0.25, Vit. K 05, Sucrose 97290.0

? Mineral muixtuer(g/100g) -~ CaHPQs 50.0. NaCl 74. KsCeHsOr - Hz0 22.0. K2504 5.2, MgO
24, Manganous carbonate(43-48%Mn) 0.35, Ferric citrate(16.7%Fe) 0.6, Zinc carbonate(70%
Zu) 018, Cupric carbonate(53-55%Cu) 0,03, KIOs 0.001, NazSeOs - 5H:0 0001, CrK(504); -
1\2H20 0.055, Sucrose 11.804

¥ Sunil Pododang Co.

h) Tangerne pulp contaming 6.3% crude protem (CP) dned and ground

Y Sea tangle contammng 106% CP dried and ground

v Prickly pear cactus contaming 124% CP dried and ground

-18 -



2) Aol HAFa} HF ¢ Hola g

Aol Mg Ad AYET HolFd FANA 2 Aol FAE W 3}
L2 Aislgal, HF FHL Aol dHE AT dAFA AF HHE 7
71 f18te FAs7) 1AL Ao Aol AAY F of& njvt FHE )
Aol FF AE §4& Wi T2 A Zof Bsieich

Ao} ¥-& (Food Efficiency Ratio, FER: weight gain{g)/ food intake{g) )

2 A "7zl thslA ALts] et
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2. MAEYY

1) A Ee3

(1) eYxj3

4 F7te] BT T2 I, 16 ATE HAAXIAL etherZ upH AN F,
heparine] T-H¥o] ¢t vacuum tubed} ¥IGFE]Z| olL)F} vacuum tube®
cardiac punctureo) &Jsl )& xjaisleict, 43t 23 hematocrit &
2 XY FA] heparin X" VY (vhole blood)Z o] AAFH A,
heparino| X 2|EA] ¢} Lirz] Y& 2000 x gollA 15 £3F J4lE23t
o EA3-g 2o, ZHAHE, HL-Z926E, F4AY £ 3
-20C BFalo] Rusqich,

Hematocriti= hematocrit -& {AEe|7]E AM&3}o 3000 rpm oA 158
EAE dEE F FFE At

(2) 2t BNHE

AE 2 A sl AEFolE R AL AAY ¥, FAE 333
glch. 2 229 dPE= ZAHAE 93] 10 ZE2U8do] 2FNNA ¥
3, W 7 Ee2eE $9AY £498 A8 -20C WF 0l Buy
olch.

2) N&EA

(1) EFA 2= £4

% T 2HEY HEALEHolE commercial assay kit (Waco Pure
Chemical Ind., Osaka, Japan)&, HDL-ZHAHE 223 $4A%e] 4%
AR S 93 commercial assay kit (International Reagent Co.,
Tokyo, Japan)& AM&3Sioirt. 3 FalcelE&x $42% 40 8% 20
M& AH3Ga, HDL-ZHARES] Mol 2004& A3t F WEL

- 20 -



2 AYsigch 2 ZY2€EL2 505 nooll A, HDL-F2HEL 540 nwoj
A, 283 4z 535 nmoj} A spectrophotometer® FF 7} &3S
t}. LIL-Zd2H&2 248 B3 42 3 FeLelE3 HL-Fe2HE9
FAE o|-&3l A= glrh

(2) 28] Eel2HE2 $42Y &4

2re] B AEE FHXYY B2 Foleh F (1957)8] Wig it ¢
Aste] +E Gl 7 2F 1 g& Akl 6 nl chloroform / methanol
mixture (2/1, wv)2} 2 o0 FFTF 93 XA FAHY] (tissue homoge-
nizser)2 5% 7V FAY sled, 3000 X goljA 108 T+ QAEsiech &
A g3 FHAUES g3 A= 31EYY chlorofornd& 400 ol
-£3st3lch

EU2HE F3L YA 15 500 4 & HIP] ALUIAR A=z
3+ % 504 Triton X-100 / chloroform solution (1/1, v/v)& E7}%}o
vortexs}dTt}, o] & 450uf chloroform® 2 3)A3}oe] & 500 w7} EA
3 t}A] vortexdtedth. Al tubeol 10 & Bl HAIIAR ARFI,
color reagent (Wako Pure Chemical Ind.,Osaka, Japan) 1.5 méE Wol
37°C water bathellA 5% 2t wjedslgoni, & ZYAHEN nfA7RE
505 noofl A F Mg FASioitt (Fig 1) .

3 &3S ¢ 33 10 LE A4 TtaE ARS|T, 50ul
HErSL Y3 23A7 F vortexsd}olrl. o 7)o color reagent (Inter-
national Reagent Co., Tokyo, Japan) 1.5 m¢& @3l 37°C water batholA]
158 ZF wjersted Ay 7l ¥ 535 nmoll A F ¥HE FA st (Fig 1),

- 21 -



| Liver tissue 1 g |

|

Addition 6 ml _
chloroform : methanol (2,1, v/v)

{
{  Addition 2 ml distilled water |
4
| Homogenization for 5 min. |
|
| Centrifugation at 3000 X g for 10min|
v N
[ 10 z¢ chloroform fraction | | 500 wt chloroform fraction |
| J
[ Ns gas injection to dry | [ N gas injection to dry |
4 ]
oy Addition 50 g¢ Tritone X-100
Addition 50 xf methanol * chloroform(1:1,v/v)
} {
1 Vortex | | Vortex |
i {
Addition 1.5 ml color reagent I Addition 450 lﬂe chioroform I
7 _
Vortex
Incubation at 37T I 2 T ]
water bath for 15 min -
l | 10 gf into new test tube ]
Spectrophotorneter y
at 550 nm [ N gas injection to drv )
4
Addition 1.5 ml color reagent
}

Incubation at 37C water
bath for 5 min
!

Spectrophotometer
at 505 nm

Figure 1. Analytical scheme of total cholesterol and

triglyceride in the liver
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(3) &2 578 24& 24

AY BEE IAAT7] 317 A, 9 24A% T & £Aslg e,
572 A= EE FA ZotMd 100 mgg AP Bol 3#3}3, saponification
Al717] ¢18) 5 mM NaOH 0,65 & E7}8teic}t. o7]o] internal standardql
52 -cholestane (Sigma chemical co., St, Louis, USA) 5 mM 500 u£%}
methanol 2 méE o] AZEF F, 80T water bathollA] 1A]ZF Hqt wjersiy
o wjgt AJEHE MY F 3 ml petroleum ether® 3Wo] Lyo]
neutral steroid& &3] U, o F 1 E B0 Al&519oH, gas
chromatography (Hewlett Packard 58901 plus)& o|&3}c] <Table 2)2] &
HL 2 coprestanol?} cholesterol?] #eFg Z3A3lgt}. Coprostanolt
cholesterol standard H3 2] retention timeE A3 F, samplec]r] F
I3t retentaion timed Hol= HAEE Yl dA H=2] internal
standard &30, coprostanol £ cholesterol standard E3& 43 Hj
2 F7IA FHY F, olF FAINA E IS AENAL, 2ET
d& ol &3l AR 4 LHE w=& AAACH

(4) 43t €23 (Vhole blood platelet aggregation)

Ay 250 & SAY (isotonic saline, 1:4)28% IMA|H, €43t %
¥ 200,000 / 3 2AEY F, LAEL F5317] 913 20 £ adenosine
diphosphate (ADP; 2mM)& 7510}, 3% uhER} BFX]E A}8styc)

Hanl 23 &HE 93] Chronolog Medel 500-Ca Whole Aggregometer
(Havertown, Pennsylvania, USA)& o}&3tgic), ol dolo] A4ddH 2718y
platinum electrodes Alo]o] L}EL}= impedance?] Atg& &AdN= uhye
2, recorder response’} 20 R¢] EA impendence gaing WHo] £ Zlo]
th o] WY AN FEE A3l B e A8 A StolA
332 Bud gy Adejela dioute] $RE W= FR A
t}.
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Table 2. Conditions for operating gas chromatography used

for analysis of fecal neutral sterols.

Column HP-5 (30mx0.32un ID capillary column)
Packing material 5% PH ME Siloxane, 0.25

Detector Flame Ionized Detector

Carrier gas Nitrogen gas

Oven temperature 240 C

Time 20 min

Sample injected temperature = 270 T

Sample detected temperature 280 T

Injection Volume 1wl
Flow rate 3.5 m/min
EPP press 24.2 psi
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(5) 2t &3] AA}

2} Fofct 4 sampled 21331 23] BT AA g PP B A
A FA AT Ae)E FASIL 220 &4 4] ¢ 3 g B
& 10% formalin €40l 48 Al ot 12} 1AE 3}3L, ChA] MIX &4S
ANAE 3t 2-3 mm AT FAR FH2}A capsuleo] Wil 10% formalin £
Aol 2 AL AFch 23 2P0l Fupd, BEE Eo 2 Az o]
AE ¥ F &3S AWATIeY, o] HFME UF HEIL 0%
— 80% — 90% — 95% —» 100% — 100% — 100% — xylene — xylene £&] %
AY B3 & B3 F 1820 E4-APE AXA, I F paraffin®2 2
ze] Felg 2AAZch ezl 2P 24E 5 4 mE LSS
Hematoxylin-Fosin €@4-& 3 ¥ F¥HpjzAog J|asiodrt zze #3
3 Azts M A ol FBH 434S AAEed, AYFEsL A
THE A ohste HEE -, MEU ZAWEI LAE e AEE +2 EAS)
don, AIujejd LAFEE AYF7E LAPLN AT E ARPEE
Ao} Aubpe] Ay| Fol whel +, +2, +3, 4, +5 FLE FASHch

) Be) WA ARL 37
ia‘“’“ﬁ]% E43S 2A5) Y3iA 0.2 ucig] YC-cholesterold 7z}
o] FA 71 28 Aot ©A A A F, 0 1UoARE 6U7A ]
Hg A5l A2olA] ARs13, T F ¢ njEd 4" £ ANE
NEH o " scintillation vialel ‘é?,il:]- oJ7]e]l 15 mé scintillation
cocktail (SCINT™ - A XF, Packard)& HJ}sla, 283 Leusd 3 &
Eo] & F, sintillation counter (Packard 2700PR)& ©]&3] &3 3}eic].
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3. SAXEYH
E Ay Az B33 EEURE FASED, A ANED HFg

2] x}o]&= one-way ANOVAE AHE3ste] HEsiglen, p < 0.05 FofA
Duncan testo] 2]3] z} Aojof wl& Az 3] -Fo)A1E AF3IQc)
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m. 2z ¢ 2%

1. A3371e, Ao, Holgs U /AT H]

AR 55 B 4% FAHF (AG), B 4 Aol 43 (ADFI), 4
o] F-&(feed efficiency ratio) % Z_]'/ii]% H](L.%/B.W ratio)s= <Table
3 o AAF Azt

Az AL 321.17~344.97g 22 BRE A o)A fApstgon, HE
o} FH|=%F(Average Daily gain, ADG)3} Hat 14 o] 3 (Average
Daily Food Intake, ADFI) & AJo] & & (Food Efficiency Ratio, FER)ol|A]
T x3 cj27et N7 FoA gl

HZFof ot 74e] FA u] (liver weight/body weight, L.W/B.¥ ratio)+
iz ol wlE] AR HIlFeld fejAe=E dgkor (P.001), uwZ|
Al Fe 27 vt &S Roch

FAR - DEYAEHE Ao|E T vlRTo)N HE 455 dArlet 2
< B2 ¥g Rgoy, AFAFE vl At xeol7t g ole
Ao] A2 ek Ao 23 RoT AZLHch AHa| oo 5% Ao
Frado] AIEEA, o Aole] v} corn starch §aFo] 5% HA IF
saich AoldfAdes H A ZEe, viAnl, Ex &upe dd e
431 F 0 oyr| 2 HFEL corn starch} xto]7} gla, ofel¥t 2}
ol AAE A¥E ujH ctlzFolN HAE RAfdE E753, #9
A AF AHE gAY Ze= Algdch

Kim 2} Lee (1995a; 1995b)& 2o} df4 FH22H AQAFE A=
Hajzlo] o2 155 A% FFAY, T2 F Ao|d-HF ©Po) 57} 5
=&3te] AVielde wl, AAAFY] Fot o] ARALS HAIA U
AU, F2 ¢4 cellulosed FFYT Roj uls) BF o] YHHFS &2
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32, Al F7HEE vt 2yt

R, Gordon (1992)-2 o] Adfrell &) o] g 3Po] Za¥rin B3
slgden, B3] Arjmandi 5 (1992b)-2 cellulose, pecin, psyllium, oat
bran & o] HRE 10% F7131-& wf pectin J#H 20N o] P37
o] i Hgor, =EI AHF F7ix 7 Watcti spyrlh. Sandberg §
(1983)¢) 2]3}4d pectino] T} Awre] 43 - F4E T2 Zvin 3}
gdeor, 43 FHo AMF& F4AZHATHE B3 (Vahouny 5 1988)% 9lr}.

= AFoMEs FA o] el slelA o] AR Al o
fFrelzke FEY ¢ Qadenl, ol HIUIRE Ao MRAY Hato] 5xol
)sts, Zgul, ool Sepg A & AlojdfA faro] 30~45%
Ax(Lee?} VWoo, 1998: Kim ¥ 1993a; Ministary of agriculture and
forestry, 1999)d& T3] & wf, AAZE HHE Ao]d/E 32 1.5~
2.3 LT, of¥ Azt R FES nAJ|ol= thh A2 9o
7] tZQ Ao Az

Marlett & (1990)2 ZYAHE 2o]& Z%} Sprague Dawley ¢ - =3
o b FAZM Frbstdti BIstE s, FASEA Moundras $(1997)%
2olo] Fal2ulEE 0.3x W7 A 7+ BAY} 29% A2 F715c)a 8
ot ¥, Arjmandi 5 (1992b)3} Moundras 5 (1997)-& 0,3%2] ZdLE)
Eo] 3I{H olo} 1048 pectin} psylliumS HZVWS}AL, 7.5%2] guar
gund HIIE Az o) FAE foFeg A 4 iz stk
R Kwon (1990)2 2jo] Hf= zte] RAG H3g njx|z] d=clz 3
om, Kin § (1983)% F4d7 Aol By &3 4 & ¢
2|8te] H7IE lo|Zolld 7t AL xpo]z}t glgitin Budle], Az}
2 olAE Aol A-FH H7I7t ¢ FAlo] ujxls Gl EEHEY A Pk

= dpollA Lot AU Hlel o3 L.W./B.F. ratio’} Hojyog
&3 AL, Aeo] HAfAe) 2% JFojzty] Rrhe 233 &nlet MU
of @hE At nAY Yol I AIE UHY WEY AeE 33H

t},

- 28 ~



- 8% -

Table 3. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear

cactus meal on growth rate and feed intake

Tangerine pulp Sea tangle Prickly pear cactus

Control
Initial B.W{g) 100.36 +£8.53 100.19+6.50 100.11+6,90 100.28+7.43
Finul B.W(g) 326.06- 24.30 341.63+27.92 344,97+ 29.64 321.17+14.96
ADG?(g/d) 8.06+0.63 8.6210.85 8.75+ 0.88 7.89+0.47
ADFI*(g/d) 18.86+1.17 20.2211.66 20.81+1.57 19.55+1.07
FER? 0.43+0.02 0.43+0.02 0.421+0.03 0.40+0.01
L.W/B.W"(%) 5.00+0.42°" 5.09+0.38" 5.25+0.60 423+0.34°

UBW. . Budy weight, LW @ Liver weight
YADFL : Average daily feed intake
Vahies are meansTSD of 10 rats.

PADG  Average daily gain
YFER : Peed Efficiency Ratio

1: Values in the same row not sharing the same superscript differ (P<0.001).



2. @39 £ SY2HE, WL-ZHLHE, WL-EJLHE YU SYXY

(Table 4>0l 4 RBi= u}le} o] 0.5%8] cholesterol + 0.2% cholate’} %
8 i Aol8} ofof tioktt o] HRAUL HIRY Az Ao|& HAY
e 83 AW 242 Ao] dREde uret w3ich &ule AARF
B3 F Z2HE A= izl B3] 3% FE Yozl whd (F0.01),
gl 2353 B2 AVE RYZ, e 8% & FelzdH
Eo] vj2F9} syt A HIL-FelLEE +&2 21 Xt &
Nl L o zpel7t glole, Azl FolMe= viAuktrt 743 g4l LEl
w3, &ape AUl A WE £E£F Bo T AT foAd
2tol g B = ot (P0.05). BHARY P42 &2 FHS Kol
= 8% LIL-Z92HE &L § Fd2uE 23 vy FYE sl
Wt LDL-Fd2HES &ulet dARTFolA 71 Weten, zEutre
tjz2ol vls) 2318 &I (P0.01), TiA|up= o272} Fx7t ¢l
gdrh. B F4AY +E2 5% &bt AT 3 (56 mg/100 me)ol] 23
thEF (73 mg/100 me)ETh FolF ez wopd o} (PC0.01), tiE HF3A
¥ 8 F49A FE wjAA| oroen, ZFWEI 75 mg/100 we,
ChAup7-7} 77 mg/100 mé =)o),

Aol dfAe] EF AW v, 53] F2HE w0l nAe Zo
it 4F R (Jonnalagadda 5 1993: Shen 5 1998)7} @2u], °]&2
OFE2 84 E 88742 ¢4 AoJidf dEW BAY FoAT 3
Folrt. A JET FoAF Ro) ohje}l A Eo] T Y= Ate] o)
E Fot dF AAE ANEH, IXNEEFE FUAY F2 Yolo] F4H
I o] 10071 HES 4, A, £3E& AU Ze 23 Ayl
A Y FH2HE P42ENE Bk 93 Z3 (Kin3t Wang, 1997)71
o, Az, tirul, oY Fo HRXFE Y LA o|EF RFo] FHR
Zo] v EF FYL2EE FEF 2T 23 (Lee F 1996)% SlTh
ojg} 2 HAAES ZEUI tiAulFelx A Fe2HE T4 EIHE
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E 5 Yt & dF Zeks AdiEe, ol FASR - el&uE4lo] 4
FE 3] 2 AN tizF7} 4571 HYIITFL A} FARY B2
& Mdstgl, of miEe E2uHE F4vt AUE o] FeixA] o} tf
Z4-2] 8 Fed2eE o] Mo v R yolR ] wifelz}
3 AEEch ER $]8 AFolME & AoldRY el 17} HESF A
& AU i, B dFodMe AF AR E THANZLEHN ol
THE AoldRdd & LHUCH ¢ dF-Ed nAA] B3h= £EL
2 A7) gl 34E, Sufe ATl FgLHE P4
IHE 2 AL £84 AHoldf A njAle R ELN g Ayl
Ad 2eg H2Hc]

Aol 2% pectin®] ANE FHY A7 (Fernandez F 1992)0]]
23t 0.25% Fa2elEo] URE Aojo] &) 1%2] HAH pecting H7}
3t AoE 84 2FY2EES 265 IE FFyoE Y& 4 gdrin
Zhc}, 39, Fernandez 5 (1994)& guinea pig® iAo ® A m: &4
2 & Aolofl 0~12.5%2] citrus pecting H7}5tel A3} 78] LDL-F&
£HE X oAl WS 2ARIGEY, AFGHLHE Aol slolA
= 12.5% AKX I4F citrus pectin 7} Fojglo] Q3 njA 37, IF
A& Ao|Fol M= 7.5% citrus pectino] 29%3E YA LIL-Z o LH &
& ) wetd 2 dol AgH ZEoly tiiute I At
2 wUuiE ¥ FY26E UAFARE U ¢ Y& AT ofdR
th

T84 Aoldfrel FeLHE A3} A3 bile salte YUY bile
acid?] %714 (enterchepatic circulation)@ HAYULZHN Zy2HE
o] ARF7E BeEr] gEd e MEHEY, 1% pecting URT
Alole] FHo7} tlRF (4.92 mg/g dry feces)2} B3] ¥2] bile acid ¢
Z (9.61 mg/g dry feces)& Z7}A)Zitii= Reddy & (1980)8] B3 7} %} o
ojth. ¥W, W AFANEE £848 Aold R 88X FLHFE Astay
7t 3 u] &4 44 EQ propionate?}t HFo] U&& A AISh=w], ¥right
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(1990)-2 hepatocyted o]&€%t in vitro A 3] 1-2.5 mod/L A X
propionates= cholesterol ¥A-& AARIcia steict, ¥bA, Arjmandi
(1992a)2 sD #F oA ZHLHES ¥RIA YT Holg FoizlaE
pecting] F2elE AI}EYE € 4 Uiz std3, HABH
Vargo 5 (1985)2 15g9] citrus pecting 4t4jolo] AJlstATiv] Aol#
F 25Y Fo Y ZeAslEY 2T WA GoU, 3F Fol= FAA
ool gt sigch olef T HApEL FAlo] AHAlEL} 1A
o IZG 2 EA0lE Y Aot o] MRt BF Fe2HE 7
277} 3 w) £t

Knopp & (1999) 2je]df g7} HOL-Zel L &0l Hcle d¥< o
XA B#cia 1951, Jonnalagadda 5 (1993)8] oA X hamsterof A
0.1% S AuE3} 10%2] oat bran, guar gum, cellulose, xylan $& 5%
A3 A AR, HL-ZH48H &2 guar gun oA FAH AR L]
HETL e S Rolx] ddrh. & AYPM = o]e} fAFstA HDL-
Fe| 26 &l JlolMs tlEFe} HelF el Fo2zt glddct

Fernandez %(1999)2 guinea pigé} Hamster oAl 10.7% pectin A7} o]
€ 3% 23 Y FZeseEo] HolA:s A}E Hotdl, guinea
pige I o7l £ LDL-Z A Eo 9lglw ¥hd, Hamsters= non-HDL
7} HIL-Z32HE& EFoA xlol& EYulsl 3tE, Knopp § (1999)2
Aol df Aol o3 FFY2uHES Lo, HIL-ZdH2HEd=
gio] glsdcia 3te], 1 Alo)st LDL-ZdLeEo AT AU& HsHA
th 2 AFME Aoldf Hlel 3 A Fy2HEQ] Aol LIL-F
dl2dEo o ZoR AFY Ao|dRvt FFULHEXNE LA +
olchd F7Z 2t $1EAA LIL-F2H ol 2 §3S o)l Aeg
53, o eyt A AR oY AIE /A ¢ ez ARE
t}, &8, Fernandez 5(1992) 2 15% 2} lard®} 0.25% 2 FAEEof
2.5% & QA pecting H7/I5IAE wl, cellulose H7lFe] »|s) ¥EZ
LDL-Z g A S| 33% Z434E], o] LIL HEoX = free choleserol

lo o

8 o

- 32 -



?} esterified cholesterol®] #ak2 ZtAsln, FAdxul 3are z=7lstgd
L= U =

2 - (Topping 1993; Fernandez % 1994; Nishina & 1991) A
oldf Foi7t € F4AA HrlE d¥E nAA Rk ZLeR Ra
staleut, guar gund 95 HHAZE w FHAYY P4k A7
(Jonnalagadda T 1993)% glo] Aojdf2] M7t S92 $Fo] n|x)
ol daiME o W2 A7/ o A ol

]

l‘[l‘
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Table 4. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear
cactus meal on the serum cholesterol and triglyceride content in rats

Control Tangerine pulp Sea tangle Prickly pear cactus
mg/100mé
Total-cholesterol 24292 +33.297T 352.49+36.90° 240.77* 44,86 167.701 18.37°
HDL-cholesterol 12.47+2.30°1 12.39+1.61" 14.18+2.00" 11.76+1.29°
LDIL.—cholesterol 215.78+32.07*" 325.14-+36.97° 211.17+44.42° 144.80+17.92°
Triglyceride 7337+8.77*" 74.80+12.68* 77.12+11.60° 55.74+7.29"

Values are means © SD of 10 rats.
1: Values in the sume row not sharing the sume superscript differ (P < 0.01).
T: Values in the same row not sharing the same superscript differ (P < 0.05).



3. 249 & 2A2H8% SYXY

o] & SH2HES Y F FALEEN AR B¥E Rdon,
A e gy, &ubs AARAFIL P WA WElsTt (Table
5. 748 FAAY £E 83 Ao} Ty FeLe G ChE PtE
Boded, Aeldfd Al 3 I 4Fe] Holxl Z¥E B3, o
2} vlas) ZEe J77h B FEAE FEL M WE g vy
L}, FAH FeAks sich <Table 5.

Nishina%} Freedland (1990b)¥ pectin o] Zte] ZAHIEI FPALS
Z&A 71 ZRE Bslgon, Turley 5 (1991)2 0.2% Zel2d &3
7.5% psylliumg 433|3} hamsterollAlA Zte] A=F A& 3L W
Ay 4 olgleta et 0.25%2 FYiuEol RRE = Aolof Al
F pectin AEE I/ Az, o] FH2HES RFeR g 5
gt ¥ 31 (Fernandez % 1990)% glt}.

Ao] ARE FAYT M 12N FeH2HES] ol ZaH A2
Lo A EalselEo] @FALO 2] ABEETL w27 diFeletn Hln
(Thomas § 1983), 4]0l FH2el&d F+ 9 71dE +x vt
(Vahouny % 1988).

39, Arjmandi 5 (1992a)2 7.5%2} cellulose, pectin, psyllium, oat
bran 5& AAIZE o, FYL2HFo] TREA W42 AololMe Aol 4
28] 2 Fe2HE FEAY A% Edbe L, 0.3%8] EHLHE
ol RE gt BRolt pectint psylliumtte] fojHeg b Fg2
& 242UE ZA4AH, cellulosel} cat bran, wheat bran$-2 3+ &
HAAEE F2 F4AY Azl AV gl Ao usiwlth =3
Jonnalagadda 5 (1993)of 2]3}9 0.1%2] Y LeEo] HHH Alofo 10%
2] oat bran, guar gum, xylan, cellulosed #7}3}%9& uf, guar gund
g FEAAT A Fe2eEo] Z4ddD, oY AAT Ao

F 437 RAAE & 5 godvin stelen, 9771 AUl o4

of X

e
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A8 B 4 9driz gl of ue}rt oat bran oL} cellulose?] A3+
2 W 2d2HE EE {F5HA Utk A (Arjmandi F 1992a:
Kritchevsky 1984: Jonnalagadda % 1993)% alo] 7te] A& £&L MG
8 FFHob Aol F2HE ol ulet QS U= A2E RuH
th

Fernandez & (1994)& t}ej} +&0 2 #B7IAF] citrus pectin?} &3
2H &) T A ol mX= UL AFINAEY, 0.04% FE 4%
o] Eel2uEo] ¥HY el M citrus pecting] 7ol 23t 2 Fe
2EE U2EH05 B 5 goou, 0.25% 3o FP2edo] FREAS
% 7.5% o] citrus pectin F7el A FH T FHL2EE A
StAENE WEY ¢ Addcia Wych B HYM A T F2HE
F&o] ch2-rot KA xolF RY 5 QAW AL, doll dFHRo]
2 Yol AHER 5% T2 ZFd, thxnl, &ube AU BRF ol
£ & Aol ¥afol 1.5~2.3% & 3] & wl, I Uso] T Fax
HE M3t ZAE Zldizlrlels AL oolodr] diEY Heg A2y}

Ao] Hf7t 2g28E AU LFE= HMG-CoA reductase & #A
of n]X= FES AMEY, pectin o] A HF o T Fe2EE Y
3 23 FH4AQ HMG CoA reductase?] B & AHA|ZITh= B (Hexeberg

4
o3l
AA

= 1994; Nishina®} Freedland 1990a)= 913, citus pulp®} wheat bran 5
& Zre] HMG-Co A reductase B/doll WUME H¥E n|xx| R¥rh= dF
ZA3} (Swith-Barbaro % 1981)%= gt} Fernandez 5 (1990)% 0.25%2] &
Aol R ] 9= Aolo] 1%2] MAA pectin HEL ke
HMG-CoA reductase Aol 28F& (x| ¢laltiy o}

ol ato| A w2 uie} Fol o] Hd-fAoel o) A Ao mlX= P2 A
o] 7oy} Ao] HA-4e FF U ol umle} 2lo|7} ol2, T FaLw
£ AYAel nlxl= dBE olF EFBY A Zrh wety o] H{A
o] Tte] x| A Aul AL R PVF nX=As W% dFHAF ¥

Aeta sl
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Table 5. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear
cactus meal on the liver cholesterol and triglyceride content in rats

Control Tangerine pulp Sea tangle Prickly pear cactus

mg/g fresh weight

Total-cholesterol 54.18*5.77 58.98+9.79 54.32+6.86 53.80+4.80

Triglyceride 64.34+10.55 54.66+6.54 64.61+11.22 60.31+9.19

Values are means + SD of 10 rats.



4. 2o22| 34 2HE ujd

FHLHES TolAl tiralE o] BFatolu 34 2dHES Helz wjdE
ul 4 2HE Fol Fu2ulE3 Fel2dEo] B njdEo o3 £
3]E A4EQU coprostanol®] wjAdare] (Table 6>of A|AIE|ATE Aol dF
A7t el viE] 229 34 2HE WS SR dst, A
gl Atejelld e Eube Aol F4 £uHE wlde] i Eolth
(PC0.01). il midgol A% Fe26 &2 cfrt &4 coprostanol ¥4
A2 AoldRd HI7t thzFol wis) FHglenm (PK0.01), AT T+
ujd e o) 2E, Sute ddyrt 2t tiaete) v 2w
o]4} &olt} Cholesterol YlAd8F= coprostanol wlAdskz} w]<:3t AL
Hol7l= stglevt, gt} tiiupte cfzyo] Hl3| cholesterol j
ddo] frelFoz Aoy wbd, &utel AJATE dzFet vyt +F
o2 g At

2 dAFA9} fA8HAl, Jonnalagadda 5 (1993)2 hamsterolA] 0.1% &
ALl &2 105 2 Yol H/MH 2ZHAEE A o]o] 10%2] oat bran, guar
gum, cellulose, xylan S2] #H7}= B2 FaAeF vjde] 438 &
T+ QAT 393, xylan, cellulosedd 23)8 thRFRr} 2 wjidgto)
ookl stden, pyllium 437 4 E=te] 2 ©E4 widg
£ 7hx)7)12] Blgiths 2.3 (Abraham?} Mehta 1988)% glth.

WA Arjmandi 5 (1992a)2 7.5% 4-F2] cellulose, pectin, psyllium,
cat bran T& Foi¥ & wf, Y 34 2€E ujide] Aojo] FY2HE
i ool o3 vhe Xolzl gldirtn B3l 0.3%2] FeLelE
o] ¥FH Zfojt cellulosed) H]3] psyllium, oat bran, pectin 257}
33 £elE wdE Yol stdo, Selad ol $AEA 4L F
o= T2 pectinFto] 1 wjAMFIE worha Yk EY bile acid Wi
o= A-Rd da7t obFd FUE mxz| E¥cia Rastdch {AH,
Moundras % (1997)% 0.3% Fel&8| &2t 7.5% guar gung Alolo] H7sial
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& uf, Ho=e 2vE wdS FVMULEN Y FH2HES UYL
AF1 2l FAAYY BH2HE 3L JAY £ ddvka e T
APdat gte Q7AE (Reddy 5 1980: Arjamandi B 1992a)0] pectin 43]
of &gt F4 A& wid FUE Baspgoh

2 A3 Azbo] YstH, A7t iz ol w3 F4 2HE WHE F
7R B Ao vehdou, ol oM WY ulel niAsixE o
FollAd BHF - RFAHE o] HHE U8 HUH Al Se2HE
2t ole} thAlibES) widE F7MAR7) 9EQ RALeE Asgrh F, dA
7b fUEA] skohd 2o 24 AHE widae gy ook
of tha Zolrl e ALR oatHEch W, Supet ddF AubelA
= AP SuEA GuRels 2o wiAdge] U] Aol vz /3
22 gorh olay Azpe &upe M) FHAHE wEdE FIMIZ
oz, "az 78 FYLHE £E 24 ZHE GHYE ¢ ok 7]
thatel.

A FYAHES F4 2HE #ej2lolE cholic acid, chenodeoxy-
cholic acid®} ZE bile aicd FEIZE wjdE =0 & AHojdE= £4 &
B3l cholesterol®} coprostanol§h& A3}, )& trPrEES
g sk Rk A7) Aok wEbd ol Rt AFEe] Fds
HE widoll Qlojd BH3) ojmet S uPezH, AW FYaHES
AMeAg £ dx)of oyt vieddt d3st e s SAEoR} ¥ Jes Al
=22l )
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Table 6. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear

cactus meal on the fecal neutral sterols content in rats

Coantrol Tangerine pulp Sea tangle Prickly pear caclus
zad/g DM
Coprostanol 4.001052° 0.97+0.27° 1.10+0.77° 1.8910.44°
Cholesterol 66.90+4.89" 32.12+245" 34.32+3.73" 66.07 +6.95°

Values are means®SD of 10 rats
Values in the same row not sharing the same superscript differ (P<0.01).



5. Hematocrit TX[e 41 SE

Hematocrit <22t At e thyt A3t (Table 7ol HAIE Ach
Hematocrit x|+ 5%2] ZAF¥}, TiA|o} ®E £uje HAA Bk Hjo
o3 ik Zadhe A¥E Rolrle sldou, AL Ky slch
HAut 20 maximum aggregationz} initial sloped A7t &ozl=
Adgovt, Aoldf Hrtel o) Hazhs FYUE BAch

2 A8 23 AY AAHE A ol "ol Alo] AR Rl o
3] stolxz, AR Y Y LAHATHE A4 dF FH (Bagger F
1996) 2= th zlol7h gledl, Wang G (1996)2 1%¢] Fal2elFa} 0.2%
bile salt7} ¥HE Holof 6x2] F HAAL Y/ A3 ¥ $Za4H
3 LIL-Ze2HES FoF o W3S By oz, ¥A fibrinogenz}
oy FAEE FolFer y3cta spach W, Chanllen 5 (1983)2
65-3t2] U3 PolX 3F FU 1ol 36g0] pectin® FHNAHS wf ¥
Y £EL FYFLE #aAZo, daun 3, A Ay 24,
2Y AEole 4B njXA Esiodrh o] HREY d3st Banh §
Axo] dug o HYA M A (ischaemic heart disease)?
o2l H HI3) & 4 ASAE BErhz 7Mdo] AR, oY JHd
& 43 FHshr) e o W d3rt 279
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Table 7. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear

cactus meal on hematocrit and platelet aggregation

Control Tangerine pulp Sea Langle Prickly pear cactus
Hematocrit(%4) 45.31+3.36 43.47X0.76 44213227 43741 1.78
Platclet Aggregation
Maximum{ Q) 12.51%2.83 11.13%£2.29 11.76+2.96 11.17X255
Initial Slope(Q/min) 1064%2.16 10.651+1.16 10.2541.1.93 9231192

Values are means®SD of 10 rats.



6. Zt =3 AHAM

BB o3 HWEY 2} FMelFe] T 2A el iy AL
(Table 8>¢ A€, Zt AHe|2F clEd= A A-E <(Figure 2>
of HAIE Tt Hero g o] Al g wHIH, FH2HE Aol 2T
of Azt HAoM BAY B3] Folep Mo HIE spAel ®tiA
(hypertrophic) « A| 8478 (hypochromic) Zh& TEY 4 U, NY £
o] BEsA sl dejgdeov, 1 F &b ATy e R3jt sp
Holon, Mzx tlEo vz WFNS Byr)

FYHn|FE o|g3te] [AYY 7 29 HHRE B, A4 AolE 43
T FY 7 2FoME AYFTEE FHY 5 duol, 2 AP AT
FEE A9 AYFEE Jehdh 53] o7} tialuloly Awg
= Aol wad, ol MZEuUe] &xuel ool W IBH i)
DR Y77} T FEEE dgo)ddn). ojy¥ AWTES AXYE THO
2 "Woluf Wz, MR RFE HIAZIL), ¥, ZEubre] T F47
B o] A Wokgolx Bt &bt AT w3 &AL
wol wWAN, A AXEI= Eutet dAdFeo] oS HARE A8 Ly}
ol 223 83 oA A wX7F 2U4W chut FrFA s
A ggk ohllgl, chgee] iR BAs], AUt Aae] Bt
gt olate] AzE E u, I ¥eAE T3 VAR T AYIFE
¥y e T F4AW ££& oL Fx gsle i, ohE 2dx
#Ho3H=A opd 7t ¥t

o3 3 (Ronnemaa 5 1976; Lee®} Ho, 1975: Lee, 1981)ojj4 .z~
elE4lolE # o o] APUYFE (vacuolar fat drop)E B4A7]13, vlch4d
A7t (hypertrophic fatty liver)& oF7|Ritiz stgen, £ Aol
TEY AX AGFEe} vichd AL aFdLEHE Mol Aol 4%
Zeoltt, |, AFYUL2EE 2olo] Sulet HAY Hrbe B T E
dAHE QL FEAAYE oA Fle 227t Aden, ol 92 T =
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Zol glojd AUFE A Aehs 2214 ZAUF oAU AT AR
Hrt &upet ddate olel Z2 thE R} 4] olo] UFH +&4d H
-l pectino] Y Zlojetn FWPIIE oY, o1HFA] YHA|A| of
Ut gz B B J¥=E & 208 AAFEDE, oo iy A7t
o] o] Ao} & Zojr},
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Table 8. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear
cactus meal on microscopic appearance of liver tissue

Control Tangerine pulp Sea tangle Prickly pear cacuts
+2 +2 +5 +
+4 +2 +3 +
+5H +2 +5 +
+3 +3 +4 +2

The score of each specimen from different liver sample
Scores were expressed according to the extent of vacuolar fat drop examined at 300X on micosopy ; None of
vaculoar fat drop(-), little(+), a little(+2), some (+3), manv (+4), severe (+5)



Figure 2. Microscopic appearance of liver tissue, (x300)

a: Control group b. Tangerine pulp group

¢: Sea tangle group d: Prickly pear cactus group
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7. Yc-BHAHSE S0 ¥ B2z WAS HIY

2038 MC-cholesterol ool it vjAd ¥ (Table 9} (Figure 3%} 4>
of AAlstdct, Wabs widE2 3o ZU2HE sEI= i @A
o] gld=dl, Eutet AARFFI o2 wlas] AL 2w o]} yol wid
Hoow, tiintye}l igubts 2T B HA ejdEdrh oy A
= chAlupel gEabgols iz e A & FelLEHEel BUW
olfE AW ZF 4 =, ol oM JFNW ZAF HHAe| Ao
H Aele] Aol g3 ci277t At FEET] digeln, olg 3
Gl e Fo] F4E2] Btz 208 wjdsE 2% g2 Zow Azw
ol Eute dAA FolAs A e, 2 owidsre] BASA Wt
om, ol2¥ v F7le 84 ¥ Fo2uHEY B4 THE AUS
Zolc},

Ye-cholesterol @ 314170 F ¥t 1Qulef] 433 BE F¢] BojM:
APge] AEER dgty, thEEe] 7} Mc-cholesterol& A3 Aj7A]
2 ~ 34 Fxo] 71 wel dE LR, 1 FoE Axl wjdate] A}
Frh(Figure 2). <&nte AaE 240N 6U71A) thE o) w3y 713
A ae] Wokal, 7ol e o 3o I wid®e] s wgte
o, ThAlup= gk 2ol AL cf widE et

2 QF2lE(Arjnandi & 1992b; Matheson & 1995: Matheson 5 1994;
liiman?} Topping, 1985)0] =83 Alo] H{-Ae] Fe2EHE A3l Aie
7o xe] 2zt FEAEHEL] F4 A ¥ ozt s,
Topping (1991)2 pectino] A% oM geld} Elo] FaAHEXN} BF A 4
et F4F ANAARLEN £ URY olF B wide F7HHx
B 7319}

+ AFolA Eutet A Ae] ZHUAHE F4 oA ZAE RY AL
of THHY 848 HRHEY Lol ¥ Fojzla AZ4Y +=x ol
At Aol 3P i JEEHC] ol nHE FUE wAY =
ceg, & v ANY 4371 L5-"ch

L

58 rh
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Table 9. Effects of feeding diets containing tangerine pulp, sea tangle or prickly pear
cactus meal on cholesterol absorption in ratl intestine

Day after the
starting of feeding

Control” Tangerine pulp Sea tangle Prickly pear cactus

9% of mtake

1 .01 0.01 0.01 0.02
2 0.27 0.99 5.94 724
3 5.04 2.88 0.72 6.29
4 1.68 1.30 0.10 1.58
5 1.01 0.43 0.05 1.19
6 0.65 0.26 0.05 0.59
Total 8.58 5.88 6.88 16.95

Values are means®t SD of 5 rats.
* 1 Percentage (94) of total radioactivity excreted into feces during 1, 2, 3, 4, b and 6-day
alter feeding 0.2 ¢ Ci M —cholesterd! in rats



-GV_

18

16 r

14 |

12 F

10 r

Tangerine pulp Sea tangle

7
Z

_

.
/,,/’ .
-

Prickly pear cactus

Figure 3. The percentage of dietary radioactivity excreted into feces

during the 6-day period
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A7 Eo R Mol 7He¥ Zhautat chajut W &l dolate] W34
g3 4 ] A A Fatet Hant §F W T 2o nX= o
FE3t) 9 o] HE& +UIsAch AF 452 Sprague DavleyA] =3E
o 0. 5% 2 A&} 0.2% cholate® LR3I 7|2 Alo|of 5% 73
22} chajot B Sube A d: B B AelE 43 FAY

F ¥a3 e AUEE 83 Eo=9 Fd2HE e, 4w &3
gl 7 23 F& TAY A4AE 293 viEa) ok

L HZMEH QUMY U Aolage I, chn @ &utd
el Bl oel AT VA Ygen], BE HeFolN Al
UrElgTh 2/A1Ee) W(L V. /B.V. ratio): &ulet 4 WAL} T

£ ol uja] S2JH.02 Wit} (PC0.001),

2. 8% & ZYLHE 5 LIL-FH2HE ST o] 3] £nl
= AR AVIROM foFeE uglony (P.01), gtz thA
op A7t i 2FES w2 &€& Ect (P0.01). HDL-Ze2HE
< thzet vl Ae| el frejabzt dglen, Azl AleloAe
Chajatofl wjaf Eupet Aoy fFojez e +&& Ror}
(P€0.05). VA F4AY $E5 <old AP MT Kooz
Z4stg T (P€0.01), WVeA] AP izt fApsteich

3. 28 Fe2elE3 2HAY 2L Oz2TY NP Aolo] FA}
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oot £t Ay 7 Fe2EEN F4AY £l 2 F¥Hol
olglrt.

. 2oge) £4 2uE WAL, coprostanol®] B¢ el Tt chETol
Mjal fedos Agon (PO.01), HaF AoldNs dupet daz
27} Zau, vAlobgol wsh $e].o2 Bkt (P0.01). Cholester-
ol ¥l Z-@ukn} ThAulEs} thZFol sy Alend (P0.01), &}
G AR hET AAHE 420 gtk

. Hematocrit =2]= t]&XJ-of v Ag|to]a rii uolz]= AHAE B
dou}, FYAl= fladrh a4zt §¥of 3oJ A% maximum aggregation
2} initial slopeo] tiR-of u]3] AelfolA W2 Z& BPoLl FA
A 7242 aldch

. Hgoz AR B Helg, AT iRFedA EtiE Ael7t ¢l
o], AMHoz o] Flon, P o] FHYR, NZ2 d¥ U
& oot FPu|FE B AWE T 2AYL 2N A
Ao} chAdr ARG, A ohFoME FARRE A WEE 3
HE B 4 A" UE, ZEFeldE AYFI} o YAH = 8
w2 Z7)7b ooy tizFelA dAE e Zel vlE] A
zroke}, &upet dAAFolME HAUT= E 5 oden, difEol

AF L=, 2 3z 71 ohE el vl 3k},

. ZY2EE F4EE HIBH) 98, 0.2uci] YC-cholesterol & F
¢ F uhaby iAdS2 FASIGCE A A gl oiy ejdRE A
HEE, Sule AAaTelA iz Fof uis) 2v) o) wot3, ZEUz
ol 288 cixtRct wjddgo] AArh WapE Uaks wid £
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Abstract

Effects of feeding diets containing tangerine pulp, sea tangle
or prickly pear cactus on lipid level, intestinal cholesterol
absorption, platelet aggregation and liver tissue in
hypercholesterolemic rats

Min Sook Kang
Department of Food Science and Nutrition, Graduate School
Cheju National University, Cheju, Korea

This studv was done to investigate the hypocholesterolemic effect of
tangerine pulp, sea tangle, and prickly pear cactus in Sprague Dawlev
rats, After feeding diets containing 0.5% cholesterol and 0.2% cholate,
and 5% tangerine pulp, sea tangle or prickly pear cactus four weeks, we
measured the levels of plasma and liver cholesterol and trigiveeride,
platelet aggregation. fecal neutral sterols and fecal radioactivity after
feeding HC-cholesterol, and also microscopically examined liver tissues.

The liver to body weight ratio was significantly lower in rats fed
prickly pear cactus than in other groups (p<0.0l). The levels of plasma
total cholesterol, LDL-cholesterol and triglyceride were decreased
significantly (p<0.01) in the prickly pear cactus group compared to the
control, while there was no difference in HDL-cholesterol level among
groups. Fecal corprostanol was lower in rats fed tangerine pulp, sea
tangle and pricklv pear cactus compared to the control, and cholesterol
excretion was significantly higher in both the control and prickly pear
cactus group than i other groups. Cholesterol excretion by rats fed
prickly pear cactus was almost twice that of the other two fiber groups.
Hematocrit and platelet aggregation were decreased in all fiber groups
compared to the control, but not statistically different. Microscopic
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examination showed that cholesterol diet caused a fat accumulation in
the liver and pricklv pear cactus decreased the fat accumulation. Total
radioactivity excretion after feeding “C-cholesterol was twice higher in
rats fed prickly pear cactus than in the control, while tangerine pulp or
sea tangle had no effect. Low fecal radioactivity was found during the
first day after feeding and most radicactivity was excreted during the
2nd and 3rd days in all groups, then decreased thereafter.

Result indicates that prickly pear cactus is effective in decreasing
plasma cholesterol level, while tangerine pulp or sea tangle has no effect,
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