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WAz s o8 ARE Aol

2 uf9 FA3}E o] 9t} (Flores, 1991; Jacobo and Gonzalez, 1994).

e el BEY SdReolz, Wnld It e & st
I 325% ¥frEo] o F ZeluEstdEe] e
ol 7 1.47%, 7] 1.68~1.85%, vl 34~49%= 93 H 49
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dujo] F- F Yol frE 366%2 1 T FEA HoldfE 17.1%,
E44 Aol dfE 166%= A ATt (A, 2002).

Meyer(1980) 52 Opuntia®; 2 E9|A [-phenyltyramine? &A1& &
AdstA e Karawya(1980) 52 W& Opuntiady 2 EAA E2s A
o] arabinose, galatose, galacturonic acid, rhamnose, xylose®Z T4 %+
g Aol™ 10%¢] uronic acid’b ZgFH o] Arkal dplom o] &£ 25
Held S 2 gaA= Belvar skt

%3t Opuntiads QAo ZREH EIH ZHPHeol= AHEOZE

kv

kaempferol, quercetin, rhamnetin ©. % # 9 &= trans-dihydrokaempferol,

trans—-dihydroquercetin®] R 1% 2 (Burrer 5, 1982), ©]<]o] anhalinin,

indicaxanthin, isobetain, betain, saponin 5°] ¢t (Ghansah %, 1993).
Opuntia%:°] AZF1 F-AHNGelA Felsid A wstola 2 ¢

wAeA el A #AS UHHA dlem AdWel d]le] H=



Cholesterolo] b A/ EHEEs vkFo]F= 7]5S 7 AL Jve Zo] B2
ATE FaA #3 A (Fernandez 5, 1992).
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Chung(2000) &< 47413 18 hatol] lojx A 2 A5 3
2F3tA] A 3} superoxide dismutase W s ol e Aol mEQ; AT
Aol FH B AP Ak AA A= BF G s 10.8%, 26%
o F7ME HYY T3k ¥t #x4 TolAel ZJE U superoxide
dismutasex| = AAFelol] vl 209% #HAS BT whH A o 2ol
L R I g kst A= Aol &
7hekell wet A Frtstlov FAA ool gl A dixdd
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2 5o AHEE DMES AeAAd+E Fo)9 AH vusds o 44
gt g&s v A=A ATt (Choi, 2001).

Eud 0 FE ol wE gstsl @A %= DPPHY #9948 o4&
o AAFosoz FHsATE 1 A 95% ethanol?} methanol 3% ) o]
80.8%<F 83%¢] #itst A4S A7 UL tES®  acetone,
hexane, ethyl acetate =°]% 2™ &3} chloroform F&qL 4T3 &

e ERILT (4, 2000).
3. Mge] L3H AL 73

we A42E (Arjmandi 5, 1992b; Matheson 5, 1995; Matheson %,
1994)0] =87 Aol AFde] ZH=HE At = Aol A
ZU2HEY S A 23 Aolgta s E=d, Topping(1991) # &l
o] Aol gelstH o] ZHzHES FFAY] 4stet F4E AAAN S
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HE =0 "As 9FS AR, AFd2dHE o]l SlojA
= 125% A= AFFE citrus ARF7E Fovte] @S M, =Y
2EHE Aol A= 75% citrus FH® o] 29% 4% % LDL - 2~HE
= HaAHT Baskiv

Euteg o] 2 2HE F5 A EHE Bl AL ol FdfiE
|8 AFEY Aol o Aojgtar AT Fx o, EHuhead il
23 e AE=dol o WHSs FFE AT = fleEw F O
AA g AG-7F - (7, 2000)
4. 71gt A &Y 249 &7

AFEA A= L Q= Opuntia ficus-indicay= 21 Ao &3l= 2]
E 2 betalains MAE FFote Aoz A drt. Betalainst® 4 A2
betacyanins® 3¢  betaxanthins® ®EHFHEH™H ZHAHE i3
betacyanin®] 75~95%+% betanineC 2 &#l A Ut AE] HA A

2 o] &5+ betaninee Eol ¢Fs}e] betalamic

glucoside® #3]= 1, A 2o|x Lo w=Z5H

acid®} cyclodopa 5-0-
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< 2LolAe diEaE Qe Ho =& FestA AEskA Fet
(A, 1996).
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Table 1. Sample composition of prickly pear cactus.
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b

hydrazyl, Sigma-Aldrich) WS T3 &vpe A 8 ZF# R =0
9l quercetin, kaempferol 2 vit. C ¢ W23ttt DPPH+ 3&E

A4 F4° Radical=A4] Radical A2+ H|HASIZ A E F2=E EX)
sh=dl 517 el Al Hol F3EE YEPATH(Brand Williams, 1995). SCso

ANEH7L & 108 o 2% 0.lmM DPPH w3 50% &35 7AE

N
NS
2
to
rir
>

159 % %(SCs, 50% Scavenging activity)S Eaty &upohA
olx W I F ZZHWwol=9l Quercetin, Kaempferol Z1#]x Vit C9
SCs  ## 19 AH" & Surgddd duf 22 54g(20g)S
Quercetin, Kaempferol 2] Vit. C 2] &4}38}5 (antioxidant potency)S

= A ke ofge} 2l

Table 2. SCs Concentrations for 0.ImM DPPH and antioxidant potency
of prickly pear cactus.

cactus” Quercetin  Kaempferol Vit. C
SCso(mg/ £) e 25 i | 39
(uM)Y ’ (75) (25.0) (22)
Dietary”
ot 54g 8.2mg 232mg  1l4mg

1)Quercetin, kaempferol and vit. C concentrations in mg/#¢ converted to
molar concentration

? Antioxidant potency of b.4g prickly pear cactue expresed as quercetin,
kaempferol and Vit.C equivalent.

y Opuntia ficus—indica fruit freeze dry powder

A A7 AR A AZADH A 12407 BN AHE Aol

=

nEstelth 473 A A v el oy AAR HES sl
G OEQHAAME BA @ ¥ 389 JEw oF 7470l AAE Lol
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HAES g R3] 98 PRP (platelet rich plasma)S o] &3fo] A3
SH APy A P9 turbiditye] FAE F43F= opticalFHOZ

chronolog platelet aggregometer (model 500-CA, Havertown, USA)E A}
£35t3dg. 9S8 AE FA] 400xg oA 1083 YA EE st 4w
400,000/t AE=E $HFe JE A PRPS FHste] Ag el &7, @

dHS Al 1200xg oA 1683 AAEE st ¥ @<l PPP

i)

2
(platelet poor plasma)E #2383

PRP 450 peol ADP(adenosine diphosphate) 20 w2 H7}ste] &4 &
AlZA 3 PPP 500 ulE blank® AFE3FA Y. Opticali2 d4AH §3o
2 49 turbidity A9 o] wE wle Ty Frte Yeded, o

439 271348k Al $AA e 3

filo
Ho

a9 $HAE 3 uE 2y
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oo

(4) TBARS (Thiobarbituric acid reactive substance) =4
Aol A - T AFHI dRS 550xge R AR s A

S 7PN A E Yagiy (1976)< o83kl dol 44" TBARS A

rlo
i)

4 01 me 37ColA 2477 wiFAZL § o7]e] 1/12 N &4t 4 mest
10% phosphotungstic acid 05 m{E Y1l 583F #x3 & 1800xg ol A
1083 94 Zgdte] 45 de HRd 59 AdE 1/12 N 34F 2
m¢ 2} 10% phosphotungstic acid 0.3 ml-g& Yol 30x% e
9ol FAHE tAl gkl wHESIATE o] EA st Aozl HHEC FHF
4 ml¢} thiobarbituric acid(TBA) reagentZ 1 m¢ ¥& & 2 A& & #g
Hoz &7 Yu F74& ol 95T water batholl Al 1A13F wH-S-AI AT 1
Alzrol Ay Aol 10~202 &b FH=olA A]al 30% 7FE voltex
T FoagAgHAo® KA YAtk 7)ol n-butanol 5 mS 7Fekal 1

k3
w 7FF voltex Al7]aL 2200xg oA 1523t d4de & AFHs FHsH

=
E<t voltex A7l

k.,

=i
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o}, 11,33 tetracthoxypropanes XT8Nz 3l FFdd U&=
TBARS %<& fluorescent spectometer (Kontron SFM 25)% excitation
515 nm, emission 553 mmol|A butanole blank® A}M&3te] A= 31T

A= vrEe ko] HH kS W@l
= = Y BA €] H =1 AA

4. SAAE
B AYe 2AXNE Hd + TEOXE FASG D 4 7o %27 79

zlol & Lolr 7] efA] student’s t-test?} wilcoxon rank sum testE A
Alstda, 7z #EZ AT AFe] W HA Aol paired t-test9}
wilcoxon signed rank sum test® Al &&A . EE HAAA = p <01, p

0.06¢ W& SAACR Fofsirta (F5aki
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A1
A

A A

o] 140 mm

90 mnHg "Wkl BAS$E

o}
H

=l
=

A ZH2HER

7

o =
AEE

A1 7F 200 mg/de o] &<l

HEe Fee 5

Ea

|

F27F 200 mg/d¢ WM wES

=
=

¢

il

1 A

il

7} 150 mg/de ®]%
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Table 3. Dietary effects of prickly pear cactus on plasma lipids,
hemolysis, platelet aggregation, TBARS, Bilirubin and
plasma liver enzymes.

Before After
Plasma
Total Cholesterol (mg/dl) 2109 + 74 2149 = 7.7
Triglyceride (mg/dl) 1475 £ 150 1355 = 150
HDL-Cholesterol (mg/dl) 587 + 34 59.7 + 3.0
6hrs 39 + 02" 29 + 01"
Hemolysis (%) . .
16hrs 82 + 05 55 + 0.2
Hematocrit (%)" 403 £ 06 405 + 06
TBARS (mmole/ml) 209-£2.0 181 + 0.7
Platelet aggregationZ)
Initial Slope (¥/min) 613 + 11.3 388 + 33"
Maximum (%) 570 + 6.8 56.3 + 5.1
Plasma Enzymes
Total-Bilirubin (mg/dL) 055 + 0.03” 0.43 + 0.03”
SGOT (U/L) 235+ 19 217 + 27
SGPT (U/L) 194 + 15 187 + 22
Alkaline phosphatase
(TU/L) 1496 + 79 1386 + 6.8
Mean + SE. n=28, Vn=25, “n=15
0 P<0.05, "1 P<01
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2T A A= AR AR 18%d = Hadhe 4TS B
o ol A= fllaL, FUlsEE FA7F 200 mg/de olsk]l 119 9] iy
=9 A " A A= A A Aelrh stk

SAAG FA7F 150 mg/de ©]74Sl 9 o] el Al Helds AAANZ F
dF TAATY] FA= 8%AE HAsoy #9 A= AL, F
WoA7F 150 mg/de olek]l 1979 e B dT FAAY FA=

AHAd G Aol 7t it

3) HDL-2# ~H %
Evtetd e 4R A% 4AT FE ovased 41 F 9%

HDL-Z#d &HE 2= Aol7F gloitt

18GE 71 1459 sYE e E A A3 3 HDL-ZdAH =

FAE Aot @dla, AAEGS A 149l s AeE g%

HDL-2 428l 3% o]z} gigih

ZH U= 527F 200 mg/dl o]kl U 17H A HAFe A & =

¥% HDL-2d20% $4% 288 #asts 43¢ ngn, 2d4us

il

A7k 200 mg/de olekel 11789l sl A AJdEES AN F

HDL-Zdl2H & F3= 12% S7hste 2es Jesouw 9 A= §l

FAAY FA7F 150 me/de o)) 99l Hel AAFE WAL F
g% HDL-2d2HE £4% o7k 9491w, $44% $37b 150 ne/dl
ol5tel 19%e] AUE A9 WF HDL-Ze2HE FA% Aol7h 99

Enpealge] nAEF 1x

pis

=

= G gk Arra (H 5, 2002)
of o&tH dF o)A EF lipoproteind WE % FwA
9 v LDL-Fd2~H &S 9% &% % eWAsH g7t dA3s SrrEd

ol EubeAege] Fol® gadtgor], HDL-2d 2629 g3 7
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Eubeg A9 Au) % E7)e)A] 25

i

gtr-ol= Cl, C2, C3& o

ABFY AREAAE BAAY) Aol nAPF FUEAR L

i

3o dig JAaHRE S48
poloxamer P-407¢] Fol=24 dAA3 FT7HHd ZH2HE 2 F4ATY
A5 o] Enfgddd duf 2 A4 AES 157Y 1 A A3 A4

l 1 o

3] A=A (=, 2003).

Yz FUzdHE §HFY sWAsIR gl v = &2 streptozotocin®
T2 aXdF 24 84 F FZd2dHE, VLDL-Z8 2H &

LDL-=e =&, HDL-Zd &, 2 WA Aol vAx= Enpeddd
A du 2 =7]9 9ES BEI A} streptozotocing FEEA ZZY
2HE, VLDL-Zd 2HE, LDL-Zd 2=HE ol g/l Hlste] 2
Zh ok 4uf, of T = FU7HEE Alo] EnpubdclAe] Aulr HAda e
woll = WX A ZXetARE A "F e Hl&) AAastdd, ¥% HDL-
°F 58% AL #HAFHYW AHo] EufgAdAde] Ao A= streptozotocin A
gt Hudg W Frtske AEEs dEdlen  sASATE
streptozotocin® FEE Ao B8] ¢k 19w AE A A3 F7lEA Aol
Eutg g AR st of7]d wA= Eubg A1) A
07 ZgHxolt ex® compound3o] 7|AEAR EAES vEh)E=
H=Z AR ET (3, 2003).

Vargo(1985) 5& 15 g9 citrus pecting AAF A olo H7}sAddy 2

of TH 257U Fol € TaxulEe] AU BFHN oY 3F Foll=

A

iih)

BAM fegel gtk sk ol ge AnEe Y Aol HAA
urh mAW - 020 E ol HAT ASelw ol Hist BF B
d2HE FaRAt Aee BAE

Knopp 5(1999)2 Aol w7k HDL-Zd el =0l ¥uE &=



m X% Hevha 93, Jonnalagadda(1993) ¢ A Foll A% hamsterol
A 0.1% e ~HZ=3 10%9 oat bran, guar gum, cellulose, xylan 5<
573+ AFHAIZl A¥, HDL-Zd 2~H &2 guar gum oA v HAE A

Gl AgFe Woe d8e wolx et

rlo

3t Fernandez(1992) 52 15%¢9] lard ¢} 0.25%9] Zd 2H &l 25%
o] A HARE HUletds W, cellulose H7brel Hlsl ¥4 LDL-Z
dEHEo] 33% #FadtdEd, ol LDL AEAAE free Fel2HEY
esterified Zdl2H &9 & st SHAAY TFEFS FUFEATAL
Eia=

“C—cholesterol #o] § R ozo] WAy v TS HA WALs wjA @

o e FoauE I W Pae] dQtE Evlg AdolgT

T A

g Sk 4 & TUAHES #a 2A9E UHASkS Aotk

oJgk Aolgkar skdet (7, 2000).

Rotenberg(1978) &°] 2lF <] A o]F oA starch thAl 4.8% E+ 9.6%E
pectin®.2 AAIZ] A3 HgU e FFU2HE, FHHE ester, T4
Aol 74t dthal Baskylal, Falk(1982) 58 7 =7 sl =&
a2 FAS 4ukA A3 A9 ¢ dnka Basglon 258 Ao

o "wel Al 2% WM HAd Ages zle] HHol

rlo
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st oy o Aol it
Pignatelli(2000) %<& quercetin 10-20 umd/ ¢ = collageno. 2 F=% &

SH e ZFepd g24S JdAs Az, 250 pmo/ ¢ catechin I

Ealy

o

5 umol/ ¢ quercetin £&E T3 collagenl ® FrE iAW (¥ &
2ol FeAl J2s F o Al dAle At Bkt
McGregor(1999) &2 90% diosmin® 10% hesperidin®] /4%
Flavonoids& ratell Al &w3t%S o ADPel 9o&) = 43w 7%
collagenell ola] Fri=d d4d S Foldem AAs AT &
Janssen(1998) &2 in vitro ATolA =43 quercetine PRPOl o &
FX(0, 0.25, 2.5, 25, 250, 2500 pmo/L)Z d7}ste] collagen ¥ ADPZ %
s FEd A9 32 FE0-200)0A4= $H A=A 9L, 2500
umd/Le] =M S-S FolHew AAGATL sty 2Eu A%
3l 91 o] JAd¥ 9ol o Ao A 114 mg quercetin/d (220 ¢ %3/d)S A
A2 S plasmadl A 2] querceting == 1.5 pmol/# 013, ojuw] A
F S JdAEYdE= vty Rusdnt. oq7IA B9 in vitro ATl A
o] EdtHwol=e] FFF AdE AAUHAAA FgERwol=¢ vE =4

el FEAE, Behrwoltel FY Fol meHolok @ Aot (%

N
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4. AAQ7F AF7F TBARS A vX+= 9&
TBARS (Thiobarbituric acid reactive substance)& X &9 A3 &-&

Zqste Aowd Eutg AQF HA A - T8 wusae

BAERE 7ML de 14H Y el AM = Entebdld A 2
°] TBARS A4 FF2 A9 Ael7h gl
Eupebdge] Aok Felzd e daaAE Hlus By
B

YU 2HE FA7F 200 mg/de o]l 17 2] syl

AANZ F FAe] TBARSS A 58 21%H % stobd ot {9 Aol
= Ak

Ze2EE FA7F 200 mg/de o]kl 119 9] sl Al Enpgadl g A
AANZ F @] TBARS®] 52 AAAA Aol Aot gl

Sube Ao AF e FA e FRRAE vas B
A TA7F 150 mg/de o]l 9789 sl EntEdddS A AN

7 ¥ Wael TBARSY F7& 28%4% Zastdon £ 2ot g9l

Triglyceride <27} 150 mg/d ©]3}<l 199 9] aj ol A £nleAelS A

A7 5 d3e] TBARSO Fw& AAAIN A zbol7F gl
Morel(1993)2 Feol E°ld+= F <2 hepatocyte wl&FHe] 150 pmol

catechin, quercetin, diosmetine 3 7}ste] 24A13F &< st S W o]

£ oF 40%9) MDA 44 oAlstgita nustgh o2 vTo] £nt

A% Foll EojdE EER o= AF<Q quercetine] A A Ak
3} Al gz LGS AR FHHE
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Kostyuk(1998) 52 # ¢ &2 macrophages AW fr(asbesto)ol] =%
A AE W rutin? quercetin®] TBARS A& oAstgtta ®slsict

FEwol=e] AARAst oA & tig B in vitro A7 AdE
o] WL 9}

Santus(1991) 52 flavone?! diosmin 90%<} flavanone! hesperidin
10%%2 A% Daflono] #e]Ade] 28 fFx=® A d32ks9l plasma
membrane /4S9 A|ste] TBARS A TS w50 Fvta H s
G, Igor et al.(1989)% lecithin liposomes®} rat liver microsomee] =
o], NADPH, CCL; & At3}® =42 71832 Wl rutin®} quercetin®] &
Lo Hl#stel MDA d4S SAgthal B skl

In vitro A3@NA Hoxl olelgh Aase A A A dA oA
Zg R o)ty 48 32402 chelating 33 free radicalsE A4 A&
Azt A Aol AAbstE AAFomA Tl e AT

A Fe] kst gdE dotR 7] §ld Aolol Hrbd A=
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Abstract

Effects of prickly pear cactus(Opuntina ficus—indica var. Saboten)

consumption on blood lipids, antioxidant and liver parameters of

volunteer diving women residing in Hallym, Cheju.

Sun-Geum Han

Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

The present study was conducted to investigate dietary effects of
prickly pear cactus (Opuntina ficus—indica var. Saboten) on plasma
lipids, hemolysis, platelet aggregation, TBARS production and other
clinical indices such as total bilirubin and plasma enzymes after daily
intake of 20g cactus tea containg 27% prickly pear -cactus
powder(Opuntia ficus—indica fruit freez dry powder) for 4 weeks using
14 normotesive and 14 hypertensive volunteer diving women in Hallym
area of Cheju.

Plasma total cholesterol and HDL cholesterol were not changed in
both groups of the normotensive and the hypertensive after cactus
intake. Plasma triglyceride in the hypertensive was decreased by 20%,
but statistically no difference. Lowering effect of plasma triglyceride
was only in group of subject with cholesterol 200mg/d¢ or more.

Hemolysis was significantly decreased in both group of the
normotensive and the hypertensive (P<0.05), showing the antioxidant
effect of cactus on the membrane stability of red blood cell. Hemolysis

was not influlenced by plasma levels of cholesterol and triglyceride.
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The initial slope of platelet aggregation was significantly decreased
(P<0.1) regardless blood pressure. The initial slope in groups with
cholesterol below 200mg/d¢ and triglyceride below 150 mg/dl was
significantly decreased when compared with the higher counterparts
(P<0.05). There was no difference in the maximum aggregation in any
comparison except that group with cholesterol below 200mg/d{ was
significantly decreased when compared to the group with higher
triglyceride (P<0.05).

Decrease in TBARS production was much higher in groups with high
blood pressure, high cholesterol and high triglyceride compared with
their lower counterparts, but not statistically different. Plasma total
bilirubin was significantly decreased regardless the levels of blood
pressure, total cholesterol and triglyceride (P<0.05). There was no
dietary effect of cactus on plasma GOT, GPT  and ALP.

The present study showed that soluble fiber, pectin in prickly pear
cactus may have hypolipidemic effects by preventing cholesterol and
triglyceride absorption especially in subjects with high blood cholesterol
and triglyceride. Intake of prickly pear cactus resulted in decreases in
hemolysis, TBARS production and platelet aggregation, which might be
associated with the antioxidant effects of flavonoids in prickly pear
cactus. In conclusion, prickly pear cactus that is rich in soluble fiber
and bioactive flavonoid can be useful for food stuff and clinical purpose

in prevention of degenerative disease
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T T n=65 H] a1
Aw (A) 63.56 + 1.10"
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AN A HAN(E S, W1E, Hd)

T & =784 (n=65) 7= A
WBC (107/u0) 586 + 0.19 4~10
Seg.Neut (%) 51.97 + 1.48 50~75

Lympo (%) 36.37 + 1.08 20~40
Mono (%) 6.67 + 0.21 2~10
RBC 4.21 = 0.04 4.2~6.3
Hemoglobin (g/d¢) 13.03 + 0.12 12~17
MCV (fL) 92.08 + 0.47 76~96
MCH (pg) 31.00+0.19 23~35
MCHC(g/dt) 33.67 = 0.12 32~36
Platelets (%F/u0) 26.21 + 0.70 14~40
Hematocrit (%) 3865 + 0.33 36~52
3. AW, ddAL

T =782 (n=65) 71 A

S.G 1.02 + 0.00 1.003~1.030
PH 6.42 £ 0.13 5.0~8.0
FBS (mg/dL) 95.33 = 1.83 65~100
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4. D75 H K, A

T % =784 (n=65) 7] A

Total protein (g/dL) 7.35 + 0.06 6.0~8.3

Albumin (g/dL) 4.36 + 0.03 3.5~5.3

T Bilirubin (mg/dL) 0.53 + 0.02 02~1.2
SGOT (U/L) 2240 + 1.03 9~48
SGPT (U/L) 18.89 + 0.94 5~49

Alk.phos (IU/L) 144.69 + 4.55 70~250

5. AFA LA E =

T & 232 (1=65) 71 A
Cholesterol (mg/dL) 212.03 + 4.33 140~220
HDL-Chol. (mg/dL) 58.62 + 1.78 32~88
Triglyceride (mg/dL) 134.85 + 8.76 35~160
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