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Summary

Studies were carried out to develop cultural practices and to investigate
component characteristics of Opuntia ficus—indica var. Saboten, in
comparison with that of Aloe in order to evaluate the nutritive value as
food materials. The effects of fruit and stem of Opuntia ficus-indica var.
Saboten on hyperlipidemia and physiological function were investigated
during a seven-year period from 1996 to 2002 in Hanlim area of Jeju-do,
Korea. The results obtained are summarized as follows.

The development of cultural practices of Opuntia ficus-indica var.
Saboten: Fruit production was increased from third year seventh year, but
decreased from eighth year. The length of main stem was 81.0cm in
non-prunning plot. The number of fruits per plant was 124, whereas that
in thinning prunning plot was 63.8. The length of main stem in thinning
prunning plot was 105.8cm. The yield was increased up to third year after
prunning, and decreased from fourth year. The optimal season of planting
was from April to May, and the longer the nursery stock was, the better.
The best duration of station before planting was for 5 days. And
150-300kg/10a application of Lime fertilizer before planting, 5-10kg/10a
application of nitrogen fertilizer in 3 times of split application were best for
growing. Foliage spray showed good effect. The length of main stem was
longest in transparent vinyl plot of mulching materials, whereas the number
of main stem node in the black vinyl mulching plot was more than other
mulching materials. 30mgL ' spraying plot of forchlorfenuron for the
promotion of fruit corpulence was heavier than other amount of spraying in
the fruit weight. Herbicide application should be necessary for the labour
saving and Giyphosate herbicide was applicable in using against chemical
mnjury.

The characteristics of ingredient in Opuntia ficus-indica var.



Saboten: Attempts were made to determine the compositions of Opuntia
ficus—indica var. Saboten for the utilization as food materials. The main
component of Opuntia ficus-indica var. Saboten was nitrogen free
extract(NFE). The contents of total minerals were 94008, 6,151.2 and
1,096.8mg in stem, fruit and seed of Opuntia ficus-indica var. Saboten
respectively, and their main minerals were calcium, phosphate and
magnesium. The main free amino acid of fruit were glutamic acid and
arginine. Vitamin C contents of fruit and stem were 163.8 and 71.2 mg,
respectively, but not presented in fruit, stem and seed. Vitamin A was not
searched from every part of Opuntia ficus—indica var. Saboten. Contents of
total flavonoids were changed by extraction method but total flavonoid in
fruit were similar to those of stem.

The effects of Opuntia ficus-indica var. Saboten on the
streptozotocin(STZ)-induced hyperlipidemia, blood coagulation system
and antioxidant: In the STZ-induced hyperlipidemia rat, it was observed
that serum triglyceride, phospholipid, total cholesterol, VLDL, LDL level and
atherosclerotic index were higher, while the HDL-cholesterol level was
lower when compared to the normal group. However, those changes were
prevented by Opuntia ficus—indica var. Saboten treatment. In STZ-induced
hyperlipidemia caused, the decreased of bleeding time and increased of
tissue factor activity were regulated by Opuntia ficus-indica var. Saboten
treatment. In the STZ-induced group hyperipidemia group, the serum
superoxide dismutase activity decreased and formation of hydroxy radical
increased when compared to normal, these were controlled by Opuntia
ficus—indica var. Saboten treatment. Therefore, it can be concluded that
hyperlipidemia induced changes in blood glucose level and it's active

component was flavonoid ex and compound 3.
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A7}

1. Opuntia® XAAF9 AFEA L Aujr|&

AlFol A A ey A5 A= Enfgddde Ao olA Fad
Opuntia®; ™d x= =24 Cactaceadl Z3FH, Opuntiagol= 300 o5 o]o] &
st¥ t}(Danny, 1990).

Opuntia% A% 12, Adx 3 WA= At dFed= st
°l& 2m AEE g F&Ae FAE =715 7H platvopuntia®= Al 9
A olet sFi=dl, v =Fol A= prickly pear cactus, ®A] 3ol A= nopal®] 2
ol Aol it ojn] WAl E WX dopulEl gL, wl=, ojge ol o et
NME A2 e AFY Adzg, WA, 52, L5AE T W
e oR AR Eo] gtom HAE Ui APH R Au - AikEI T
Opuntia%s 41749l BEEAR 2 Ap7lsd #3 A= HE 1 A &
ARk o] Roko A o] Fo] HtH(Gibson¥} Nobel, 1986; Nobel, 1988, 1994).

AAEE ol &3 AE3E 23 A LS W ES THYAMAE bFE A

pud p s

rot
K

Aol A7)zl e W A7 FAEH skom AR Awiris A At
)¢ P35 0] ¢)tH(Rodriguez—Felixet Cantwell, 1988). &3] Opuntia% A
1S AP A ol A gE o] Aujrt golstr] wiol vEbmith Ajuf 7)ol o
oFattl, oo Mol e WA wjg- HA o] Fox Ak, 1 AT
& FFoA FAdel AA Aol7f y I FFol wel 1 ol AR o

=
Uepdth(Mass, 1986). 12]al &% Bl o7 2% Apgol| ojsto] o
e % Jdupar Hustal 9l tH(Fuentes-Rodringuez, 1991). H2 A=
71Q1 cladodex= Al 5 °F 8~9%5%7t o= FAHE] U=, 2EHEE
o o] = 1 ghEo]l 60%7FA "ol A 7] $h(Nobel, 1994).

A ZEZA Mg 7Hd & wige e Be FFE50 BT U
77 558 dujg A 5 dve Ao th(Nerdt

7)
Mizrahi, 1996). ®|=+o]| A= prickly pear cactus® 2 4#Z3 OpuntiasEs<

ox

N
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o
N
)
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ol
o
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a duje] =7], uk, A weEl 8% 9] prickly pear cactus® faEw® TR g
tH(Pimienta-Barrios, 1991). WA F oA = Opuntia ficus—indica, O. amyclaea,
O. streptacantha, O. megacantha, O. inermis 5 <& 79 Opuntia® |v|
Eo] Hdgo=z Aul - A Q) oW (Pimienta-Barrios, 1991, 1994), =1 4}
o tt& Yol = Opuntia ficus—indicaS & Awistal ¢lct. olx &, A<l
Ao WA A, olele], v, olxghd, #HF detzelvl, A, o=y,
wHlol, B 2 9] gpelotm eIt FollA AAFER AREEA o] g W
A g AFEe] FE L tH(Weiss 5, 1993).

A, A drle] At =kvbty Looju] 9l Mgt weEl tEA &
gojx o e, gdotulg]stel = Fik(tuna), colHiE= A=Y-3ta
(ficodindia), ©]2~g}dLS A ufl(tzabbar) 18]il A Fa] A= 7lolA= Abvl
(sabar)et L QIvh. o] A1 vl A 7HA7F A AR AA
= 7HAIL o] Aer oW oSS Al7stooF sk HARRC

-

o]
AN

_

(Pimienta-Barrios, 1990; Barbera &, 1993; Wessels, 1998). Fu19] 2 3
T FEo] Bon g AuS wy-FHa F2N0] HE F e TAE

A3 g, Aol 7d Aol HW A7 60~80kge] Avit Walh Ho
A= ZHAIZE Rl A el JiEEe O seE HS SUHA7IAL v 1B
o ArjALrE fIg oAy JHA AFE AJESE EEATIEE ATt o)
Ao A Al=d v Jth(Nerd 9F Mizrahi, 1993).

Opuntia ficus-indica®t < #5<2 ol&go} Aol (Gilla, Rossa)e] <1+
of oJatH =olFoll F&3 dujel FApo] FF Atolel= Fo] AdHATE
=, =A A4S HdelAe] Fa= dulel dufe] FASE wHe] flar FA
o] 7t #Ho] dvkar ¢#A Atk(Barbera 5, 1994). 183 Euj= )& o

B

7HA Aedd A B AL Srrekd e, A SAF= Mg § 50

H wgs] Adstdon 2o JHEe Asehe #4e dAsA vt
A1, & TS F 192D FHe 49 F49 0 Qo] 4w 9@ A
AAre gadglen T gEsl 13%Brix o4l Aol wgaale Wt o
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2. Opuntia® XA HAEEA

2] Opuntiasl Erl= Fu= g2 w¢ sids AE&Rd=zA 1
g2 @], ek, ek S vl gAReH, A o] AlERA oA = 'St
I vl ¥EPdo® ol & HAHSawaya T, 1983). AE&o® o] &

122 Opuntia ficus—indica L. MillerS H| 33 20 o] £ &3}
stw, TF vtE H7I% sHARE A A9, WY T JtEEoRE AX
= o] g5 St

WA FZA Opuntia ficus—indica®l EA= @A (16.6%), A H(17.2%), A+
22(49.6%), 31:%(3.0%), 2(9.45mg%%)°] &&Fe] =9koew, Mg, P, K, Zn, Cu &
Fo dd AHALZFY 10~20% Az EAste] L7 =va 4 A

_1

= 1t
9, Beel FBe AY WAWIF 10% oA, ohxsei, FFE
271d, =dAle] Fa opnitor F opn|:Abghake] 50%E AFA]

ow 53] oluiz4kel HE WY A|~®IS FFEFo]  Erhal 3ShY
(Sawaya &, 1983). B3t Opuntias A NA F=
13.6%°lH E¥xslwrl 2%= Ads] =i, g=
129, 2@ A4F 88%, 2HotdAL 58% So® FAE A
gk A &Aool ¥a Hvh(Sawaya &, 1982).

ARbA o7 Futgdld dmje] FEFAS pH 4.119]
533nm=zZ Mg A< ulElA o} (betacyanins)Zl A AL AHEHI AX
sEA AL s th(e], 2000). Opuntia® 417 & wjj o A]

Aol gk Qb Aol st 1 FalERe A Fol oEsh AbAa
7F & w29} nlEkdl Co JA &9 gl o Rol zAEakslrt of
U & gehkgol oaf EAE = Aol Bastar dvk(Merin &, 1987).

A 30014 Ao wheh A
Ao kAol tEA yetd=t, 53] 37CAA Miart gA48HA W=
HbH o] pH 429 HAE2 30TCoA 108 AHAlA = A7 ulg- b Aol
71%F Aol 7hssithal Barghk up lth(o] &, 1998). Opuntia:®] %71

% o 307k BARAs R, s pe 2L %—#5} o] goAgow o
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= A=
cwx dHF EfIYUMEE, T ZUHEY AEEY AWdwd Z¥H
HE 52 43+ 202 Husta it (Fernandez 5, 1990; Frati %, 1983,

A7l A5 Ed s A9 FUadHE FXE ZAaAA 9y AL
Az gk UE= gyt ubal Bl 3 th(Fernandez 5, 1992).

T et A Gul 2 %7 F2Ee) ARG 5, 2001, 2002,

2002b)A -2}, &t Bl AAksE Aol dnf B 7] B E @ B At
st 235 Yeida(d F, 1995 °] &, 1999), dH a3 2 A9FE g4
Hojuohar ®Hargh vf Qloh(sh 5, 1999). 18jar AR AR AJEE o
sk A8 7o 4] endogenous spleen colony®] FA A L= o]V} oy &
Sl A2l apoptotic cell?] WAELS A0 FofitolA e AAHA ] YE
U Aoz Hop Eutg g WA WaAFo R AR Thes Aol
thar ARl A, 1998).

£ vF Opuntiass AJFe2FY Zdd FaAAES EHEx0lE T
(+)-trans—dihydrokaempferol (+)-trans—dihydroquercetin®]™ (Burrer %, 1982), ©]
@]l anhalinin, indicaxanthin, isobetain, betain, saponin °] % tHGhansah %,
1993). oltfol® H o ZEd A Aol ek Aol A Enpgddde 3
A 2347 A em (o], 1997), FH2EE FFol d&FS 4 & 4 Z

B 2~EE ALE WA 7ty B3 8 ¥ 9 tH(Fernandez 5, 1994).
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992 Mg agn A FE71E Qulsl BHe] 9%y FAHUL WE

Fe 19989 11€¢ 20 duje] 5ALS FES U, T, & 35FCE §Uqo
2 RSt 7k 100/ME AEeda, AAAE(TP-2000S ol &3t 4
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=719k drjo] AHE 7hAl(leaf spine)e] 542 37 (MICRO HI-VISON
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w3k oA 19989 5€ 108 MIAEFES LEA (LIt
53%, 7HEAILE 15%)5 o]-&3ke] 150, 300, 450ke/10a Al&7-¢ FAI&T-&
Gy 3k o AJgSE wixsta 199993 7¥ 10¢ Ad F4%, +44

S, FAL, AAeE 2489

ef AF2GA R G FA A ol m A= d &

AFe FAFE FHF T8 AP 17HA XA BFEAGAJ] GA3
Forchlorfenuron®] duju|tlZ£x 732 AEs 7] 93te] GAs 156mgl’, GAs
30mgL !, Forchlorfenuron 8mglL ', Forchlorfenuron 15mgl. !, Forchlorfenuron
SOmgLfl, GA3 15mgL ' +Forchlorfenuron 8mgL71, GA3 15mgL '+
Forchlorfenuron 15mgL ', GAs; 15mgl '+Forchlorfenuron 30mgl ', GAj;
30mgL ' +Forchlorfenuron 8mgl.?, GAs; 30mgL '+ Forchlorfenuron 15mgL71,
GA3 30mgL '+Forchlorfenuron 30mgL 'S 713 279l 1999 64 10Ul 13]
oy gubE o g WA BERE7IZ AEsta 19999 1149 109 dvjel 7,
T4 R FAE AFSto] FA g el vlask gl

4% E4]Ql Zalklan(N36-P5-K6), Hi-Green(Mgl4-Sil6-Fe2), Wonder-
grow(N10-P8-K25) Z+z} 1,000 & 3} @ 241 £(N46) 0.3% 4 1998\ 8464
FH 10 Ao R 33 AEA dAe widA £F1E dxsan FE 2

FAA5E 19089 1149 109 £Aste] £ 79 v mstgieh
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LAz A E B A xAAE Al
ATE EAFT g 358 A 173A 234 19964 7€ 269 ¢
Ho3RkE o2 AYPFE MAA st A=Az} A AL LA (Glyphosate)
75mL/20L, 4Wl2~El(glufosinateammonium) 60mL/20L, 3d}o] 1} 2 (bromacim)
30g/20L, Y wvH(fluoxypyr) 135mL/20LE 74 27](8HP) % 3 EF7](40A)=
o] &ato] HE(hH 3kg/am)dHAA A AQAMS S, 2HE F9
9¢ 24¢ o
Ax & FAE SASAT. Agd ofs] BAA=E ety wHAsR X
x

Abstol 41 (40%°17%), tH20~40%), & (5~20%), 42(0.1~5%)% A SFA T

olr

Olt

Ny

O.El-

e BAYNAE AL Fx

w Aol AFgE SRk 1996 A AFa E5 dEF 2ol
Ao AE RS, dRAE AFA LEAFAA T ool & Enteadd
ol E71ek dvf B dRrd= =2 A B 5 40TAM 4% F T4

Az271(PVTEFD-100A, (F)LdAlsh)el ofsf Axstsivt. 29 Enpgaddl
ol E719k dREe= 200 meshel #¥S AL, sAAEE = 7
AA F& F FAE 2 F 200 meshe] TS AxsA FAAx3)
wostE ErpgAdQde] dnf, 71 32 dRegr EntgAdgTAE 24

S

SRS 106T 49 7tEnzy, 2AW e Soxhlet &4, 9y
A ke Semimicro Kjeldahl® (Kjeltec 1030 Auto Analyzer, Tecator,
Sweden)2. 2 FA4H A HAAASF 6258 ¥t At=stAanh. =4/ &
Fe H.SO,~NaOH 3 ¥ (Fibertec System M 1020 Hot Extract, Tecator,
Sweden) 0.2 18]3 Z3|E ZH3|Por =AY, 784 FHALES]

FFE 100%NH 23, 2T, 2% L 2HF] FS W GO e

)

- 12 -



fr2l opnimabe BIAIRE Hgoll 75% ol ¥-& 100mLE 7Fsle] 3087 HE
3 & FZ3l9] 0.2um membrane filter®2 o] ¥sle] A B & AFEEYG I, F o}y
ampouleoﬂ 2o % 6N HClI €9 16mLE 7}ste] 33
T 110TCol A 24417 &3t & 0.2um mambrane filter® o] 3}3lo] A5 2 AL
L3t olu Al B Ee Pico-tagiH (gl ey 1995)0] uleE}
HPLC(Jasco Model PU-980)E AF-&-3lo] =431t}

o =

w4k AR BgS

oA g0 MeOH:H-O(1:1, v/v) 100mLE 713 & A& &3 & 045um
membrane filter® ¢ 33Fe] HPLC(Jasco Model PU-980)5 o©]-&3}o] light
scattering detector(Sedex 55, France)® 39S A3t HPLC 49
Ab&3 & carbohydrate  analysis column(Waters, Millipore Corp.,
Milford, MA, USA)°lSlar, AF&% &wle= 80% acetonitrile® &2 =93
1.0mLE FA8kdaL, Al &2 100l

25, 7714 24

Tl BAS S AR dAge dAHAOAC, 1993)¢ o 3
%™, Ca, Mg, Na, K, Fe, P, Se, Ge, Zn, Co 59 Z+E22L Inductively
coupled plasma-atomic emission spectrophotometer(ICP-AES)& S 2 A|zZ4¥
AES ARSI SFFE 1R ol ¥ 2ol (NATO Pure Ultra
System, Barnstead)$d o™, AF&3F 2= 10% HNO; &dof &9 @t &
AFete] "ol E 3H o4 AT S Adxdte] AREstth 72 4 ®
&9 F2E 01, 107 10mgL'e2 FA3te] 3HS o] &3 HIFFHAS 7
Adete] EAstR A, wf 1070 AEE S8 ¥ AFAS st A st
ATk g A REHNE EFE&A FEHAR A5t FHsIA L ojwf ALE

g ICP-AES®] #71& Table 17} 79k},

rlr

_13_



Table 1. Operating conditions of ICP-AES for mineral analysis

Power 1 KW for aqueous
Nebulizer pressure 3.5bars for meinhard type C
Aerosol flow rate 0.3 L/min
Shealth gas flow 0.3 L/min

Cooling gas 12 L/min

Ca 393.366

Mg 279.553

Na 588.995

K 766.490

Wavelength Fe 238.204
(nm) p 213.204
Y 196.090

Ge 209.426

7n 213.856

Co 238.892

26. HIE}H C EFxAt

HEMY C 352 589 100mLY 1.5~25mgH =5 Al5& H3S & 5%
metaphosphoric acidE 7}8te] A &o|A #HomA F%3 T HPLC(Jasco
Co., Model PU-980, Tokyo, Japan)E °]&3te] UV #=7](Jasco Co., Model
UV-970, Tokyo, Japan)® 254nmolA VA3t %, 1986). ZH&
YMC-park polyamine II(4.6x250nm, YMC Co., Ltd, Japan)o] a1, Z# o] &
== 4A0TCTE FA3YGYY. ol 4o 2= acetonitrile:50mM  NHH2PO4(70:30,
v/v) &delglon, f4& B 10mLAR, AR FFe 2Lt EE
SH2 1, 2, 3mg/mLe] ascorbic acid &4 £A4317] A At A&

s

- 14 -



2.7 Vel A FFzAL

HEIY A §%7F 10~20IU/mLe] %% AlsE 3l chloroform:
MeOH:H0(1:2:0.8, v/v/v)& Al&e] 5ul%F 7heto] w38t sfar o33k 5 &
N 7oA chloroform% S F 3 Th ¢ chloroform% S 7StsSstel 73}
/\]Ei AE8kdth. 2N KOH-EtOH& ¢} o & 73} 5 ethyl ether®

=3 & gt A ethers AASEAT o] ethyl etherFE5 58S dFF

2] MeOHol| €347 0.45um membranc filter® o] ¥}3ste] HPLCZ +43}<]
o AFg3F ZHe& p-Bondapak C-18(300%3.9mm, Waters Co., Milford, MA
USA)em UV #HZ7](Jasco Co., Model UV-970, Tokyo, Japan)E ©]-&
of 325nmollAl A sIATE AR 2EE 40CE FASAL, ol EE
MeOH:H,0(90:10, v/v)E&-&fel e, &2 £ 1.0mLAL A5 F9
F2 1Lt E=8&9 =% AlE A ko] 10, 20 ¥ 30 IU/mLY

=2 zAste] e

"

28. AolAf FEFxA

Aoldfe SR Alg 1g¥S 47 FHS| pH 6.09] phosphate buffer
50mL¥# a-amylase 0.lmLS #H7Fst & & 4% 9= & & 583 97
oA 7hdatAct W=7 95°Cel =Eshd 1583t F2AE] shdlen, A
=02 wyst = 0.275N NaOH 10mLE #H7FstdHA &4 pHE 754022
A &Act. AFE A Ao WE protease H0mL/phosphate buffer &S 0.1mL
Al H7be F SdZ A3 60C FFxo Ho] & 5 F UFE2ETL 6

e
5
0Col =93t Al 303 &2Ad sl ¥ & d2ow A

Fystar,
0.325 HCl 10mLE #H7bstHA  &de pHE 40~460=2 43t <=

amyloglucosidase 0.3mLE #H7}sle] S4& AaL 60C d2FFogo] Y
E7F 60T Z=23std 3083 thAl d=2A 2 Atk 95% ethanol 4 volumes
S 7t & Ao whA R#Asta A WHUE CeliteE AFE3] of 2

l

A7l & 7Yoo @9kt Celite’} 23E =7HHE 105TC9 28 52 70T 9
AF B AZXAZ F desicatoroll Al 213 oS FAE Ao v 2ol

)
22
ol
ol
s
)
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=

AR 5gell 50% MeOH 250mL

(2] o] A fr+Celite+ =7+ FAD-(Celite+ =7+ A1)
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file)
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aho] A

Falof 7)ol 2mL 2] diethylene glycol

I3l

ol
1 N-NaOH 0.02mLE 7}

5

=

=

=

=

o]ar o] < 200uL

F=49 0.2mL

X
=

ol A 1A%t

ol

ofp

Ton

Hr

2!
o)

0

NI

-
1

A5

W o2 420nmel Ao EREE =

y=8.221x+0.880°] ¢l o1,

[e)

R

ghol slolAe} 2

#34¢ rutin 84mg S 50% MeOH 15mLel o1 #E5 =7t 0~50u
[}

0.994 %A T},

/mLgo] HEF 3

r

Njo
Jjo

wK

ap

of kg wol -40TCe] wyAal

=
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24N YEAIZ F W SANZ7I(PVTFD-1004A, (F)dAal#)e @i 7+4
o] 25 20T ~80T= 8HAR o] AAsto] 224t AxAZH. A=
o o] 8% olt®E HxyE duies Fe &, JAEAE ol &t TAE
T Wil E71e e % E71E o]&ste] 200 meshd] e Axd
Aes F5 ANEE AR
32. 7% 4 &9
Ao AMe] FEHoR HE flavonoid B dihydroflavanol A#-o] el
= ethyl acetate F=8&9& o] &3l H} AW fFaAHdE S A=
sttt FE3% ethyl acetate €4S 3 FTFsI A A7t w2 F&
S 4 FEES ZAYazvE a8 Z Y (silica gel #60, Merck)E o] &
3

a =3
st AR B BEE 95k AFES &7 42 chloroform¥ methanol
o7 @ chloroform @ chloroform:methnol(30:1 vol/vol), @
chloroform:methnol(20:1 vol/vol), @ chloroform:methnol(10:1 vol/vol), &

chloroform:methnol(5:1 vol/vol)¢] o2 dAE&dor FZE39P. F59 84
e =g 2ulE X (TLC)E o] &3k &AAE S 3T}

=34 245 nmol A mass® HAE39 31 flow rates O2mL/mm°]‘}iE‘r 7] e}

Aol R AR AP AEEd E4 W wel 485kl

o d=de 4 0450 ZHE S#Hg A5 10uLE AH&etdlon BE =
AL AEITH BAYS 7ee® 48 AMgstdd. Ey@e Cl18 bHu

O

m(25cmx4.6mm LD column)<

Dad
=
oo

ol
o
32
kel

g

dihydrogenphosphate(pH2.5) & AF&3t3ow UV A&7 =

.05M potassium
922 215nmell

oZi
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e Al mEit

light/dark cycle)2.Z 1
Sprague-Dawley 7l &4 3 FHE A5}
poloxamer P-4072 149
(flavonoid Ex Comp 1, 2, 3)& < +
EAdE Fojstar 48A1ZF & AHAXAEd dxA aAEFe] fREe
streptozotocin 50 mg/kg< 0.05M citrate buffer(pH 4.5)] o] Zmg]A o g
Fo 1979 & d9S S435to 300-450mg/dle] W9l Eoje s IAHAE A
3to] Enbg Moo A 23k Al Z(flavonoid Ex Comp 1, 2, 3)E dFA7t

Folahan phAuh 16772 B YA e ALEH

N
oift
r o
bl
oft
b
=
il
frt
Y
oo
>,
~y
24
of
[\
(@]
(@]
+
}—A
(@]
0Q
1o

N7 Fo] #y AH % Eo| sodium phenobarbital 200mg/kgs =75

& AAstw 2%, A, 6, A, 0, WS a%—a}oa 3
gag5el Ae F oAz A Futshel wob 9 Ao W Y4 IFE
AAG AT, ARG Qoje] Anr AeoA 087 FAE F 3,000pml A

2
10323 A8t EA4S EeElsta A Aol =4, lipid peroxide,
hydroxyl radica 2 superoxide dismutase Aol FAo| Al&3A T o}
w2 = 3.13% sodium citrate &% o] Rl 1/10°] HEE st 2,500rpmol A]
1087 ARy & I3 Bg3te] plasma clotting time, tissue factor
activity®] 4ol AF&

Heob 7 2242 1g9 4HlQ

o
off

Oﬂ"

9] 0.15M NaCl &9 (saline solution)<S 7}3}4]
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¥ ZAL 287F glass—teflon homogenizer® whaalgdar, # x2S 187
stainless—blade homogenizer2 vl&Jgt & 183+ glass-teflon homogenizer =
kA ekdet. =4 m RS 600xgel A 2023 dAlE st s s A
ultracentrifuge® 105,000xgol Al 1A+ &<t AR & HAFES =4
AR E o Fedy 2 799 saline &R0 = S oA tissue
factor(TF) crude solution®. ® AM&3t9th o]A4e] RE 2z wa 740

= g 4T o]stoll A G35kl

2 glucose oxidase™ Oﬂ )2} Z:Xﬂ% kit(Exactech)&

of digh A3 Lo AFHE 4 %5‘} s

3.8. Bleeding time?%] =%

Han 5(1993)¢] ¥ oste] n3He AdsE
=

o
T 375T saline €%l #g]=E 5em P13 A= wj71x 9 A HS =A &}
o]

AT

39. @M AA FF H SN HE 54

7 FEUzEE FgEe 53

Richmond®] &AW (Richmond, 1976)°] <2J3dle] A" kit(AM 202-K,
Asan)E AF&3to] Algsta. 5, WWidel A &4 A 2F(cholesterol esterase

20.5U/ 2, cholesterol oxidase 10.7U/L, sodium hydroxide 1.81g/L. &)S &
A ek &3 9 (potassium phosphate monobasic 13.6g/L, phenol 1.88g/L. &)
of &g F Az 20uLell FAE FaA 3.0mLe H7EeE § 37TolA 5
b g ste] Al 9F blankE HEZ 9 500mold FFEE AT

=1 gAd e dF dFe mg/dl, 1t 2AF SHES mg/g of weight liver
=

_19_



t}. Triglyceride %2 =4
McGowan (1983)9] el Fstol ZA¥ kit(AM 157S-K, Asan)E Al
&oto] Algstgom WA & A ek(lipoprotein lipase 10800U, glycerol
kinase 5.4U, peroxidase 135000U, L-a-glycero phosphooxidase 160U)S &4
Ao E3lH[NN-bis (2-hydroxyethyl)-2-aminomethane  sulfonic  acid
0427g/dL]el &3t 3 A& 20ulol] ZAF &A1Y 3.0mLS H7b3 & 3

TCoAA 1087 238 ste] AleF blanks x2=Z 3% 550molA S3==
S48t =g Eddd 3 85 TS mg/dl, 1F 24T TS mg/g of
weight liver® A3}

t}. Phospholipid $F#e] =4

Chen 5(1956)2] &4l 93te] ZA¥ kit(atron Chem. Co.)S A}-&3}o]
Algdstth =, Wydel A a4 A 2F(phospholipase 3.9U, choline oxidase
5.6U, peroxidase 3.6U, 4-aminoantipyrine 0.3252mg )= & AA|F &3]
[tris(hydroxy-methyl)-aminomethane 6.057mg ]9l 3H§} 3 AlE 20ulol
A ZEAA 30mLe H7FE F 37CeA 2027F F=AHgste] Aok
blankE WHx= 34 500molA FFE=E FASAY. A Fdd F8 1
FdFS mg/dL=E FA ST

2}, HDL-cholesterol &#°] &4

Nakayama 5(1978)¢] G4l 9sto] ZA9 kit(AM 203-K, Asan)E Ab
g3t Adsdo. F, g3 20uLlell A R(dextran  sulfate  0.1%,
magnesium chloride 0.1M 3$FH) 02mLE 7}slar & &35k & A2 4 10+
b WA skar 3,000rpmel A 1023 A e eaeh 283 1 A5 0.1mLs
Hstel &l 3.0mLet & EFete] 37ColA 5&E3F F2A sl Aok
blankE thx= 37 500molA F3E=E SAHSIAT ZFd g =3 2

S mg/dLE EASHS
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v}, LDL-cholesterol® VLDL-cholesterol & %< =4

Low density lipoprotein—cholesterol(LDL-C) %33 very low density
lipoprotein-cholesterol(VLDL-C)2] & &2 Beaumont 5 (1970)2] =] wa}
b Al ojate] AbEskdtt
LDL-C = [Z&Zd28H&E% - (HDL-C + triglyceride %/5)]
VLDL-C = [&Zd 28 &% - (HDL-C + LDL-C)]

v}, Lipid peroxide 3F#e] =4

FAE lipid peroxide® THE Yagi(1987)¢] HHol wat &Aoo 1/12N
H.SO48F  10%  phosphotungstic  acid& A7 ste]l 25TCelA  5EZE
pre-incubation¥dt & YAlFE st HAESQ] AFGWAT HalA oAl 1/12N
H-S0.4¢} 10% phosphotungstic acidZ 7}ale] QA& 3 & A AE7S FH3s)
AJh. THF5 1mL 9 0.67% thiobarbituric acid®} 50% acetic acidE 713}
95Tl 5023t WA A ALelM W2 § n-BuOHS SmLE 37hste] 10
B AR st 8449 49 n-BuOH
Abg-3Fo] (Ex: 515nm, Em: 553nm) &3+ =

g% ImL% malondialdehyde nmole® 3% A] 8} t}.

A}, Hydroxy radical §H#9 =4
Hydroxyl radical?] =742 Kobatake 5(1987)9] wWwol ulz} I3 34.8ul

o] 054M NaCl, 0.IM potassium phosphate buffer(pH 7.4), 10mM NaNj,
7mM deoxyribose, 5mM ferrous ammonium sulfate ¥ SHF 24 333.3ul7}
Y% H7bete] vortexol A Z Egsto] 37TolA 15%3F AAssdd. 273
67uLE FHstal ol 7] 8.1% sodium dodecyl sulfate 75ul, 20% acetic acid
S500uL B 22 SRS 20uLE wWeol E9d us, o7l vAl 1.2%
thiobarbituric acid 333uLE 7}8te] 54 100TColA 3023t 7HE3s &
Aol A Wzbek vhg 700xgol A 5zt AR st A& AFAE 9 532

Aol ¢J3}e] hydroxyl radical(nmole/mg

moll A FFEE FH4ste] oG
protein)®] 3=FS A ST
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o}. Superoxide dismutase(SOD) &4 o] =4

dZ SOD &4 el =42 Oyanagui(1984)e] Wreiof whe} A wks} St}
S potassium phosphate buffer24 100v] 3 A4&te] = F9 100uLE A F &
off YWa of7ld  FHS4 500ul, Ak AGBmM  hydroxylamine/3mM
hypoxanthine) 200ul. % A]¢F B[7.5mU/mL xanthine oxidase(XOD) with
0.lmM EDTA-2Na] 200uLE %3 vortexoll A Z &3+t v, 37C IF=25=%
off A 407t AX ATt W&o AleF C(300mg of sulfanilic acid/5.0mg
N-1-naphthyl-ethylenediamine in 500mL of 16.7% acetic acid) 2.0mLE %
Z Egsto] Aol 2083 AAF thg 550molA FEFE=E A5k
A Fstel 3 $9 SOD A4S SA AT

)

it (
O:

Bl
M 2

A

K

3.

—
i)

s
Lo
AN
o,

0. S aLA]
s 18 & g2+ 100uL, saline(0.15M
NaCl) 100uL, 25mM CaCl, 100uLE 7}eta 4 & HH3S] =5 FHA

CaCl® 7F el @gol S/ ¢ AIFS S4 59

A
o

>
>

e
m

E]
E]

mlo
XK
cs
1o
o
rlo
RN
BN
-
o
[
k]

3.11. Tissue factor(TF) &< =74
Quick(1935)¥} Surprenant(1989) < W F#dlo] Fek2E AlgHS 3
7C &4 @7+ plasma 100LL, TF stock< saline &} o= 2] 3 7

100uL(saline® 100uL. ¥ A& blank= 3HE 7Fstal 25mM CaCly 100uLE

Y A2 F AERE S8 AW 7pes] VlEoiB A vl @i ek
A CaCls A7 78 S wi7bA e Ak Aom w5 23] wka
A A et Salines ¥A &3l TF stock® ¥WlS we] dFSuAS
100% TF &4 == 43tal, TF stocks 9A 23 salinett ¥ 49 &1
AN7HE 0%E &to] FEE log scale® xF9||, activity %S y=o T A&
standard curveE 13 2™ o] graphol|lA 50% TF &4o] ¥+ TFo %S 1

unit®= A 3to] tissue factor A S EAFA
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312, @A A gl FSAAY

g dol &S Lowry S(1951)¢] Wwlel F39] bovine serum
albumin(Sigma, Fr. V)& o] &3t A3t & AddA Ao A= H
A2 EASAL, BAA FoX AS5LS Duncan’s multiple range testE ©]

8319

o
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1.

EupebARiz el woly], sy, FAv)e] A& TR A Table 294 %
drh = 1del RAF 3xkdel AA Helstom, 1 F 1xk el 59 1
9~25d = afol] we} oFzke] AolE HIPomw ol ALH 7]2o] dolo
s HR AR Bl Wold e w9 YJHe= Bl s TELS e
g2 WA Adde =712 AFEAS ANFAE 69 8~12¢Y, F37I= 6
A2 109 27~12€9 8A7AE oF 350 4
g EEo] 7 oF 1Y sk sty 1 A

A

w2 F FE Fe AFel o] Fo|Xt(Nerd &, 1989, 1993)= H ¢}
fex]
AR

Table 2. Date of sprouting, flowering, and fruit coloring in Opuntia

ficus—indica var. Saboten

Sprouting Flowering Fruit coloring
Ist Z2nd 3rd Start End Start End
May  June 29- Aug. June June 29- Oct. 27— Dec.

19-25 July 3 18-23 8-12 July 3 Nov. 5 2-8

Investigated during the period from April in 1998 to Dec in 2000.

Aol 2718 FAAE, FA] F % PA 2AARE Table 39 2k,
FHEe 15golRon, vl G FAe fAE Aol =7l me & ol
g wgou BF Mgk FAe FAL 9 ¥ BE L0lgeldm FA

1,00070 ¢} A= 23.05g°] ATt

o
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Table 3. Fruit weight per plant, and the number of seeds and weight per

fruit in Opuntia ficus—indica var. Saboten

Grade of fruit  froft mesht Souda Seed weight(g)
(g) (No./fruit) weight/fruit 1,000 seeds
Big size 20.0 32.8 1.69 -
Medium size 15.0 40.0 0.95 -
Small size 10.0 11.0 32 -
Average 15.0 44.0 1.01 23.05

Sample size (number of fruits): 100
Investigation period: Nov. 20, 1998.

w5~ (ovule) 7} &1 L tH(Table 4).

Figure 1. Shape of flower in Opuntia ficus—indica var. Saboten
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Table 4. The number of flower organs in each flower of Opuntia
ficus—indica var. Saboten

Pistil Stamen Petal Calyx Ovary

1.0 280.0 14.0 8.0 5.0

Investigation date: June 25, 1998.
Number of samples: 10 flowers

HO

1] WEfQl 7HA] (leaf spine)—E =7] 2 duje] @eol wdAstA=d Aol
Bt 80 ZhAIAE 7 A o 71el 7] 0.0lmm, 2ol 2mm=7]¢] 7}7\]
7 g3t 5078 A A =71ell= mrwbet g3 30789 ZRAI AR 7
o™, #7] 1.0mm, ZAo] 15~20mme] # 1~271¢F #F7] 0.lmm, #o°] 2mm94
WA 7 Bt 50707 EAE O] AR TEAle] RS sty FATIAE Fo
2 3 WAbA e mokS yelg o] (Figure 2), Danny(1990)7F A o] gF ok} 2+
ATH

rr

Figure 2. Shape of spine in Opuntia ficus—-indica var. Saboten
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>{1

Eube A ge] £e AAoRA AFsHS HERY] Astel Bel 4Y

o~ A=
TFAES BAT 23 w9 AR Il F5AFTAE3], 1999) Sl &
1)

o

Baeel 21%2 ¥A Uehdid o Ae BEAAL ANA ekol sial
Gehd Aoz ARRL =3 Be AFIPPRS JEF, TF, duIey,
Golopalo] ofghAolze] ula] w9 Ee Ao ZAHATHTable 6). ¥ =
Al A Evbebael g ol MAowA AN} B Qo et oA

of o AU n25L B F A Ao AR,

it

Table 5. Ingredients of honey from Opuntia ficus—indica var. Saboten

) Standard Hony of Opuntia

Test item . . . ..
ingredient ficus—indica var.

Description - suitability
Moisture < 21.0% 22.1%
Ash < 0:6% 0.07%
Acidity < 40.0mg/kg 13.4mg/kg
Invert sugar > 65.0% 55.7%
Saccharose < 7.0% 16.196
HMF < 40.0mg/kg 0.5mg/kg
Tar pigment non detection non detection
Artificial sweetening non detection non detection

Analysis: Institute of Health & Environment, Jeju—-Do

4 = AFo g 9
ow, 99 A&ET+= ?—Zﬁ%} 454cm, FEAT 4302 F4FI FEEFT 34
A TR e Aoz YElgtH(Table 7). 99 AHES 49 45T 7] 0]
SobAA AAA A&l BA g e Amse] EuEhaIe] 454
7= 3~b¥olgta AR HATH
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Table 6. Comparison of nutritive ingredient of honey of Opuntia

ficus—indica var. Saboten with that of Acacia flower

Mois  Protein Carbo- Ash Ca P Na K R1b(.)* Niacin ASCO.rblC
hydrate flavin acid

Item —ture

) g e mg/100g ——————————————~
Acacia

19.3 - 80.5 0.1 2 3 3 3 0.01 0.1 2
honey
O-honey” 21.4 0.5g 78.1 0.1 2 4 19 22 0.37 0.49 4

Analysis Agency: National Rural Living Science Institute, R.D.A.
Period of honey collection: June 18~ July 3, 1998.
Investigation date: July 4, 1988.

z Honey of Opuntia ficus—indica var. Saboten

Table 7. Effect of planting date on the length of main stem, and number of

sclerotomes and fruits in Opuntia ficus—indica var. Saboten

. No. of No. of
Main stem No. of
Treatment sclerotomes per sclerotomes per .
length(cm) . fruits per plant
main stem plant
March 10 64.0 a* 52 a 95.1 a 375 a
April 10 616 a 51 a 96.5 a 33.2 ab
May 10 599 a 51 a 879 a 19.6 bc
June 10 49.0 bc 44 b 404 ¢ 0.7 d
July 10 517 b 4.7 ab 46.4 bc 09 d
Aug. 10 495 be 51 a 585 b 74 cd
Sept. 10 454 ¢ 43 b 54.3 bc 03 d

Investigation date: July 10. 1999.

“Mean separation within columns by Ducan‘s multiple range test at 5% level.
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&% & & QEE(Table 9) olWlZk FF 3 o] AP AOE AR

Table 8. Main stem length and the number of sclerotomes according to
storage duration of cutting before planting in Opuntia ficus-indica

var. Saboten

Storage Main stem No. of main
duration” length(cm) sclerotomes
3 50.9 ¢” 47 b
5 60.8 a 52 a
10 53.2 be 50 a
15 55.4 bc 53 a
20 579 ab 54 a
25 58.2 ab 54 a
30 52.2 ¢ 55 a

“Number of dates of storage.

Planting date: May 10, 1998.

Investigation date: July 10, 1999.

YMean separation within columns by Ducan's multiple range test at 5% level.
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Table 9. Changes on fresh weight of cutting during storage in Opuntia
ficus—indica var. Saboten

Weight® (g)/cutting

Cuttlr?g number of dates of storage
size’
0 3 5 10 15 20 25 30
Small 128 126 124 116 106 101 99 98
Medium 182 176 172 157 148 142 140 138
Large 234 230 228 211 200 192 189 186

* Harvesting date: April 10, 1998.
¥ 10 plants were classified by size.

Table 10. Effect of cutting weight on total number of nodes in Opuntia
ficus—indica var. Saboten

Weight of cutting Total no. of nodes

(g/plant)
210 352 a’
169 272 b
90 23.7 ¢
35 94 d

Planting date: June 10, 1996.
Investigation date: Nov 10, 1996.

“Mean separation within columns by Ducan‘s multiple range test at 5% level.

WA 40.770, 494 57.170, 594 89.27, 6114 95.1
7370t (Table 11). =80l TAA7MA = Fo] =
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Table 11. The number of fruits per plant and fruit yield according to the

plant age in Opuntia ficus—indica var. Saboten

Age No. of fruits Yield
(years) per plant (kg/10a)
3 40.7 € 1,275
4 571 d 1,782
5 89.2 b 2,812
6 9.1 a 2,986
7 102.7 a 3,213
3 873 ¢ 2,765

Planting space: 180x50x50cm(2 row).

Planting density: 2,100 plants/10a

Arable land utility: 75%.

Average weight of fruit: 15g

“Mean separation within columns by Ducan's multiple range test at 5% level.

EuE ARG Aol A FEs HAoR sk dule FEY A ot
gt F Qoernz A& A FAE FASHAA g Hd FEs 95k
ARARHE delste] AlES AAstAT. T4 Hole £5474 105.8cm,
H5+AGHA 844cm, FA4G 81.0cm, AHHA 802cm= HFAAF7F 7+
A dddgoel 71 gtk dZF= 148 F 3d7A = ZA5rE S
Rov, 4dxFHE Fastdon FAAdTE gedl] % 8WARH ¢
o] Zadt9 th(Table 12). o9} o] Enfd e o] Aujgd we} 4=
ol aste ASE Uey F5314% T3 Zo] FAE FAHALE {FAA
A T A HY E9o] dastEd A4

v A A e} v o] Gl v A= JT
AAAYE FAFS ZAF A3 £ 180cmeol] 50cmx50cm Wl 38.3cm,
60cm>x60cm¥E ™ 40.3cm, 70cmx70cm¥ ™ 45.8cm, 80cmx80cm¥ W 51.1cmZ=

AR FA ] \ES4E T4 71 Aoz YELSEtH(Table 13).
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Table 12. Effect of prunning method on the fruit setting in Opuntia
ficus—indica var. Saboten

Main stem No. of fruits/

Prunning method length years after pruning
(cm) 0 1 2 3

Thinning-out 105.8 a“ 63.8 b 130.2 a 1474 a 106.0 a
back
Cutting back 80.2 ¢ 40.2 d 105.0 b 115.7 ¢ 91.1 ¢
Thinning out + 844 b 60.0 c 105.0 b 136.3 b 96.6 b
cutting back
No prunning 81.0 ¢ 124.0 a 834 ¢ 771 d c 63.3 d

Pruning date: Apr 15, 1998.
Investigation date: Nov 10, 1998; Nov 10, 1999; Nov 10, 2000; Nov 10, 2001.
"Mean separation within columns by Ducan‘s multiple range test at 5% level.

Table 13. Length of main stem and the number of main nodes according to

planting space in Opuntia ficus-indica var. Saboten

. Length of No. of
Planting space . )
main stem(cm) main nodes
50cmx*50cm 383 ¢’ 370D
60cm*x60cm 403 ¢ 38 Db
70cmx70cm 458 b 47 a
80cm*80cm 515 a 47 a

Planting date: June 10, 1996.
Investigation date: Nov 10, 1996,

“Mean separation within columns by Ducan‘s multiple range test at 5% level.
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Table 14. Effect of mulching material on the length of main stem and the

number of nodes in Opuntia ficus-indica var. Saboten

No. of main
sclerotomes

Main stem
length(cm)

Mulching material

4.6 ab

421 o

Transparent vinyl

3.7 ab

314 c

Silver colored vinyl

4.4 ab

36.6 ab

White colored vinyl

47 a

33.5 ab

Black colored vinyl

35D

33.5 ab

No mulching

Mulching date: May 10, 1999.

Investigate date: Nov 10, 1999.

Mean separation within columns by Ducan‘s multiple range test at 5% level.

z

,_.,mo
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Table 15 WeRAT. A4 10kg/10aE
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1
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A
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slof] A& A&7 FAES M Aoy ZAaas A4 10kg/10a 23]

A7 7H wokth A4 15kg/10aA &5 A o)At IR HA FRe

U FALE T ASo] ettt Agas FAETRT AT wokth

Bk olygl Z7]42 7k 719 (Nobel, 198%),

v 78 T/H7IE e dEAa dtk(Nerd 5, 1989, 1993). wpebAa] &
=

heb Qg S Al A AdAHEE 10kg/10a8 =5 FA] st zlo] ddrt

A

off

Table 15. Effect of amount of nitrogen fertilizer and split application on the

length of main stem and fruit setting

e on M e e i
Once 76.8 dc” 128.8 d
5 Twice 77.8 bed 2075 b
Thrice 84.4 ab 2125 b
Once 86.8 a 248.6 a
10 Twice 83.9 ab 255.6 a
Thrice 85.3 ab 204.0 b
Once 79.5 abc 101.3 d
15 Twice 76.6 cd 1129 d
Thrice 70.9 d 161.2 c
Control 76.8 cd 70.1 e

“Once: on May 15; Twice: on May 15 and June 15; Thrice: on May 15, June 15, and July
15 in 1998.
YMean separation within columns by Ducan's multiple range test at 5% level.

M r]go] A5 B FEF vAl= YIS A A3} (Table 16) F74 732
A13] 300kg/10ar]-&77F 59.8cm= 7H4 Aflow, 150kg/10ar] &+ 58.1cm

2 Lol il 450kg/10ar] &= 54.7cm, A&7 515cmE A3 E A&
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Table 16. Effects of lime fertilization on the length of main stem, the

number of nodes and fruit setting

Lime Main stem No. of main Total No. No of
(kg/10a) length(cm) sclerotomes of sclerotomes fruits
150 58.1 a“ 53 a 74.7 a 216 a
300 59.8 a 54 a 79.2 a 19.2 a
450 547 b 53 a 61.6 a 10.8 a
None 515 b 50 b 514 b 94 b

Planting date: May 10, 1998.
Investigation date: July 10, 1999.
"Mean separation within columns by Ducan‘s multiple range test at 5% level.
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Table 17. Effect of lime application on the changes in chemical components of soil

Lime pH  Oranic  Available Exchangeable base E.C
matter p
(kg/10a)  (1:D) (%) (mgL. ™) K Ca Mg (ds/m)
150 6.9 2.2 180 1.06 13.0 12 0.34
300 71 2.2 128 1.19 12.8 74 0.38
450 77 1.9 127 1.07 144 8.1 0.44
None 6.5 2.3 242 1.08 11.0 42 0.28

Dolomitic lime: Ca 22.7%, Mg 11.8%

ok ARG A At s vAs I

Az A A o FFHe] AAE A A3 Ao IA
Forchlorfenuron 30mgL 'A & +7} 7} zlom 1 v
Forchlorfenuron 30mgL 'x &+ <SIthH(Table 18). <snpghxelsd A ujA|
Forchlorfenuron 30mgL '5< AS7]o g 2§ duje] ¢3S FgAZ

T e AR ARFHAT

Table 18. Effect of the foliar spray of plant bioregulators on the growth of

fruit in Opuntia ficus—indica var. Saboten

Width of  Length of Weight  [ndex

Treatment ] ] of
fruittmm)  fruit(mm) frit(g) (%)
GA; 15mgL ! 26.7 ¢ 450 e 176 d 106.6
GA; 30 mgL ! 254 f 446 e 16.3 f 98.8
Forchlorfenuron 8mgL ™ 280 b 480 b 180 e 1091
Forchlorfenuron 15mgl. ! 285 b 484 b 194 de 1175
Forchlorfenuron 30mgL ! 294 a 51.0 a 217 a 1315
GA315mgL '+Forchlorfenuron 8SmgL ™ 27.0 de 46.2 d 170 £ 103.0
GA315mgL '+Forchlorfenuron 15mgL ! 21.8 bc 46.0 d 215 b 1308
GA315mgL '+Forchlorfenuron 30mgL ! 284 b 485b 204 c 1236
GA330mgL +Forchlorfenuron 8mgL ™ 215 cd 471 ¢ 200 cd 1212
GA330mgL '+Forchlorfenuron 15mgL ! 283 b 485b 192 de 1163
GA330mgL '+Forchlorfenuron 30mgL ™! 243 g 471 ¢ 191 e 1157
Control 266 e 448 e 165 f  100.0

Application date: July 5, 15, and 25, 1997.
Investigated date: Nov 20, 1997.
"Mean separation within columns by Ducan‘s multiple range test at 5% level
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ANEGYAZ AFEH = FUHAINE A4FEY] 5 2 TS Agsta ASE
ZAF vl wst A3 Hi-green 1,00081 8 WA 87} FA4 e A7)0 EH7F 9

© Aoz 2AE A HH(Table 19). °]+= %]%Oﬂ Frbvkavlee] FHEAEE 7

Table 19. Effect of foliar application of fertilizer on the length of main stem

and the number of nodes in Opuntia ficus—indica var. Saboten

o Main stem No. of main
Fertilizer”
length(cm) sclerotomes
Zalklan 37.0 b' 31D
Hi-Green 428 a 3.8 a
Wonder—-grow 36.7 b 31b
Urea 0.3% 372 b 32 b
Control 36.2 b 31b

Application date: Aug 6, 16. and 26, 1998.
Investigation date: Nov 10, 1998.
“Zalklan: compound fertilizer of 36(N)-5(P)-6(K); Hi-Green: compound fertilizer of
14(Mg)-16(Si)-2(Fe); Wonder-Grow: compond fertilizer of 10(N)-8(P)-25(K)
YMean separation within columns by Ducan‘s multiple range test at 5% level.

14, Az AH3E B A xA AL

WA WHOoE F2E AANY Aste] T8 269 4F AHAE L A

ZAE A stHA AxwHE ) 600+-/10a,
A ZA AEE=408/10a0] 285 Q1 27145 9Y 240 FHx A HAAE
el
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Table 20. Effect of herbicide application on the weeding in Opuntia

ficus—indica var. Saboten

Herbicide
It Hand
em : .
Giyphosate Glufosmate Bromacil  Fluoxypyr weeding
ammonium
Number of
_ 24.3 19.0 3.0 19.0 36.4
weeds/m’
Dry weight
owesnt 46.7 473 85 31.0 70.0
of weed(g/m’)
Degree of . . . )
Ly light medium light medium -
phytotoxicity

Zlighti 0.1~5% of plant surface was injured; medium: 5~20% ijured.
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(unit in %)
Nitrogen
free extract
20.66
58.02
69.20
49.45

fiber
54.50
6.27
3.79
7.80

Crude
Table 22 eI

Crude
ash
2.13

20.05
12.12
21.98

[e)

T

Crude
protein
6.96
8.52
4.24
7.53
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Crude
fat
9.81
1.20
1.35
1.60
Zobu At 24

[e)

o}H]
°

2o ¢

o

=

Moisture
5.94
5.94
9.30
11.64

o}

=

7

XOP

|

Aloe vera
[e)

q

] o}y 1 413}

X

j= 5
=

o

i

Aloe vera
}

Samples
Opuntia seed
Opuntia stem
Opuntia fruit

Table 21. Proximate compositions in Opuntia ficus—indica var. Saboten and
2.2.




duf, 719 £o 2 FhEFol EUTH FElobnmAte] WA K
W A2 A9 glutamic acid’} 234% = 7Y wka =719 AH$ glycined
arginine®] Z+7Z} 40.3%¢} 183% & A&t duje]l H

aginine®] F& ofv|:=2boll=dl ZH2b 254, 1613 125%F AA|stAh &=
o o] AL serined} glycine®] F& Gonwito gz Gaoluale] AL
oot M= tdE2vgn & ¢ Aot AJFFT Opuntia ficus-indica
L.o] &7]o &A% T2 ol =AkS serine, aspartic acid®} glutamic acid
2 olg g2 50~73% Fu Teles 5(1984)2] H e} 2 AlgoA F7]
o] F8 Fyoln At glycine® arginine ©]gtE X a1 olE zbol 7 9T

% tyrosine, prolin¥}

Table 22. Compositions of free amino acid in Opuntia ficus-indica var.

Saboten and Aloe vera (Unit : dry basis, mg/100g)
Amino Opuntia ficus—indica var. Saboten Aloe vera
acids Seed(%) Stem(%6) Fruit(%) (%)
Asp 7.3(13.6) 72.0(7.3) 49.2(6.2) 29.2(2.5)

Glu 12.7(23.6) 53.3(5.4) 75.2(9.4) 51.9(4.4)
Ser 1.6(3.0) 49.1(5.0) 34.0(4.4) 504.0(42.8)
Gly 2.7(5.0) 396.3(40.3) 68.8(8.6) 291.0(24.7)
His 1.3(2.4) 14.1(5.0) 24.7(3.1) 16.0(1.4)
Arg 5.0(9.3) 179.9(18.3) 100.2(12.5) 26.5(2.2)
Thr 0.9(1.7) 19.6(2.0) 7.4(0.9) 42.5(3.6)
Ala 2.8(5.2) 24.4(2.5) 13.2(1.7) 64.8(5.5)
Pro 5.2(9.7) 48.6(4.9) 129.0(16.1) 23.3(2.0)
Tyr 3.3(6.1) 16.4(1.7) 203.6(25.4) 15.8(1.3)
Val 1.7(3.1) 32.4(3.3) 19.7(2.5) 32.8(2.8)
Met 1.6(3.0) 8.8(0.9) 5.8(0.7) 10.1(0.9)
Cys 1.0(1.9) 2.5(0.3) 3.2(0.4) 5.6((0.5)
Ile 1.0(1.9) 15.0(1.5) 18.6(2.3) 12.3(1.0)
Leu 2.3(4.3) 16.7(1.7) 8.0(1.0) 12.7(1.1)
Phe 2.5(4.7) 18.3(1.9) 25.7(3.2) 27.0(2.3)
Lys 0.8(1.5) 14.5(1.5) 12.3(1.5) 12.2(1.0)
Total 53.7(100) 981.9(100) 798.6(100) 1177.7(100)
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Evpe AR g F ofm it A S Table 230 WEHHAT. F
ofi=qbel FFEF2 Enpg e Ao ZldAM = dre Hy oy 4=
A7k Entg A ARy Ekow Eutg el A9 &7, A, I
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=atew 202%%5 AAEY] frElobr bt Foofw|kibibE @ity E7]9
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Sawaya & (1982)2 dufjel A Fe|gt H3xzol fFEjdol= sucrose= <438}
A Zow glucose?t fructrose’} 6:49 FABE EA vt W3 vp k.
Kuti 5(1994)2 Opuntia hyptiacantha®t Opuntia lindheimrri®] @vje] 74,
, Tl ok fFeds ARG A FFe wE ddAdd G R @
M Aol dAwje] =2 T2 sucrose, glucose, fructose$lil R FFo
of AAol| EAstE T8 T2 sucrosedtl AT 2 Eup FHolE=
sucrose® . Th glucose$} fructose7t B kthal R ow, ols T2 FITE A
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Table 23. Compositions of total amino acid in Opuntia ficus-indica var.

Saboten and Aloe vera (Unit : dry basis, mg/100g)
Amino Opuntia ficus—indica var. Saboten Aloe vera
acids Seed(%) Stem(%) Fruit(%) (%)
Asp 411.7(7.8) 453.7(8.4) 258.4(8.6) 729.5(19.2)

Glu 1103.2(20.9) 1543.1(28.5) 605.7(20.2) 848.5(22.3)
Ser 168.3(3.2) 219.8(4.0) 118.7(3.9) 199.1(5.2)
Gly 423.7(8.0) 245.0(4.5) 128.1(4.2) 247.8(6.5)
His 214.8(4.1) 188.5(3.5) 150.8(5.0) 143.7(3.8)
Arg 811.5(15.4) 361.7(6.7) 306.0(10.2) 169.7(4.5)
Thr 162.4(3.1) 199.3(3.7) 97.7(3.3) 123.4(3.2)
Ala 146.3(2.8) 163.3(3.0) 93.6(3.1) 73.8(1.9)
Pro 285.7(5.4) 294.2(5.4) 242.2(8.0) 156.0(4.1)
Tyr 255.0(4.8) 228.1(4.2) 314.0(10.5) 159.0(4.2)
Val 233.2(4.4) 264.0(4.9) 104.8(3.5) 164.9(4.3)
Met 7.5(0.1) 24.0(0.4) 5.4(0.2) 86.7(2.4)
Cys 78.5(1.5) 55.3(1.0) 57.6(1.8) 51.7(1.5)
Ile 228.9(4.3) 249.1(4.6) 131.1(4.8) 148.6(3.9)
Leu 321.9(6.1) 373.5(6.9) 121.2(4.0) 207.6(5.4)
Phe 269.1(5.1) 276.8(5.1) 153.8(5.1) 154.7(4.0)
Lys 159.1(3.0) 281.2(5.2) 108.2(3.6) 134.3(3.5)
Total 5280.8(100) 5420.6(100) 2997.3(100) 3799.0(100)

- 42 -



Table 24. Contents of free sugar of Opuntia ficus—indica var. Saboten and

Aloe vera (Unit : dry basis, mg/100g)

Free Opuntia ficus—indica var. Saboten Aloe vera
sugars Seed(%) Stem(%) Fruit(%) (%)
Fructose 71.9(11.4) 4327.6(40.8) 7359.0(18.0) 35489.5(53.5)
Glucose 33.4(5.3) 2722.7(25.7) 5243.1(12.8) 30201.5(45.6)
Sucrose 522.9(83.2) 3364.7(31.8) 28101.1(68.7) 460.5(0.7)
Mannose - 180.4(1.7) 208.2(0.5) 133.1(0.2)
Tatol 628.2(100) 10595.4(100) 40911.4(100) 66284.6(100)

24. 7714

32
lo
=
XN d
N
i)
N
oX,
rlo
e
fru
-
fo
B
=
Siv)

AN =719 & Aol7F ST EnpgAdA B9l &7V vl Ca,
Mg, Na S5o°] o 28f @t 2AEAF Ca &FS B 7+ 36mg, & 14mg,
g 23mg, AHF 6~7mg, 7] 13~20mg, " F 5~8mg(d =4 F 2000) &

Astrz Evtgduel 27 W dF B Ca 9ol =va & 5 At

Table 25. Mineral composition in Opuntia ficus-indeca var. Saboten and

Aloe vera (Unit : dry basis, mg/100g)
) Opuntia ficus—indica var. Saboten
Minerals Aloe vera
Seed Stem Fruit

Ca 448.0 4391.2 2086.9 4420.3
Mg 204.1 1984.8 800.6 633.8
Na 39.0 985.4 539.7 752.2
K 154.9 1932.1 2608.7 4420.3
Fe 1.5 11.3 129 1138.8
Mn 15 14 2.2 15.6
Cu 05 0.6 0.6 0.7

P 247.3 93.0 99.6 305.8
Total 1096.8 9400.8 6151.2 11687.5
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Entehd g dzelo] vElnl C &2 Table 260 YeEl AT} &npe
AN Z7|7F Aol wlelel C o]l oF 23u] = JERg oy K9
A vER C 7 HAEEA FUnh T3 d2e nr) EnpeAdy Ao
eyl C &2 oF 5u1(163.8mg) =7 UEhwen F7]9 A9 oF 21w =
(. 2Eal FAE TS A dA vEY CE RS of T86mgo® &
Zofofl ws] oF 249 Bch.

Table 26. Contents of vitamin C in Opuntia ficus—indica var. Saboten

and Aloe vera (Unit : dry basis, mg/100g)

Opuntia ficus—indica var. Saboten
Aloe vera

Seed Stem Fruit

- 71.2 163.8 33.2

2.6. HIEFR A
HIENY Ae A3y &2 HEHHA ol Sawaya 5(1982)0] A<l
o= vEl AVF &4 A2 EA%t= Bt FASEA

Euletaelge] Holdf gHe FAA A wkw vgew 27, 4
vle] folglom W ] Wik Etth(Table 27). 27t A4ete H7ol
e 119~1035%00], AF oz AHgaA] e w7 B A
© 217~320% EA}Y W=7t 2L5E AHA Gl A B

[e)
4
adttn S M AnF Holdf FHS 099~742%, HAF Aol

AR e 019~291%, TAF Aol df shaFe 4.27~10.83%, WA F2
2lo) A sheke 1.62~3.94%, | Zx7Fe] Ao)Adf shaFo] 28.7~38.19%(¢] &,

A
2]
1993)= v& =7, Ao, HEF, SAF, HAF Bu =2 Holdn. 1+
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Table 27. Contents of dietary fiber in Opuntia ficus—indica var. Saboten
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< o] EYdeEsdeEs drsta AT

Table 28. Contents of polyphenol and flavonoids in Opuntia ficus—indica var.

Saboten and Aloe vera under various extracting conditions

Total contents

Dry Conditions of extraction Vields (mg/a)"
Samples  wt Temp. Time (2%)

(g) Solvents (C) (hr) pol. fla.
0. Seed 5 50%MeOH 30 1 3.08 1.473 0.240
O. Stem 2 50%MeOH 80 1 38.37 1.686 0.810
802%6MeOH 80 1 32.15 1.821 1.110
802%6MeOH room tem. 48 34.65 1.858 1.290
O. fruit 2 50%MeOH 80 1 41.80 3.494 0.870
802%6MeOH 80 1 50.00 4.420 1.470
80%6MeOH room tem. 48 80.95 4.976 1.590
Aloe 2 50%MeOH 30 1 76.50 1.889 1.843
802%6MeOH 30 1 69.20 1.892 1.823
802%6MeOH rom tem. 48 57.00 2.001 1.574

 pol: polyphenol, fla: flavonid

F BAE 2 e v =2y EdtEols, Wn[oy o) & 3
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Ho

Recovery
rate(%)
2.37
0.75
7.75
AA}. Ethyl

Stem
Ay

A
11.85
3.76
38.90
7}

Z9 (1828 milli-Q element)o] @ EA| A hexane, ethyl acetate, butanol®] =

}91 2™ n-haxane

(375g)2} ethyl acetate #3E(33.6g), 181 =

Content(g)
(e}

o
w3

rate(%)
2.07
3.59
10.2

Recovery

Fruit

Content(g)
10.38
17.95
50.98

Hexane
Ethyl acetate
Butanol

Table 29. The recovery rate by extract solvent

Extract solvent

’

™
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o

ol

N
-

ol
HH

ethyl acetate #8&< column chromatography(n-hexane:ethyl acetate, 1:10
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Els o7 &% % (monoamine oxidase inhibitory activity)Z <13}

%t} Ethyl acetate F&=9o] th& &u FEA Hlsto] MAO-B A &5
[e]

=7 W Eee ¢

r 3 ===3 =z ==
2 I =R

4»
30
32
o
:‘E

TEE*‘ ©

chloroform:methanol(5:1)0l| 4] w2} eo] A A7} Ao]HtH(Table 30). ~HE-IE&E

(202 HPLC % MassE S 0 Ay, 347194 xmT=EHR 543
dihydroflavonol(3-hydroxyflavone) S #2] & 4 Jom, o] Aye= Ak

o= &eld ¢ At T ARIE(D)AME

(3-hydroxyflavone)s €Q1e 4 Ao, o= Ao A AHgs|

g Ex e How AlgHt AEIEQ)AE v He  dihydroflavonol
sl

(3-hydroxyflavone) = H& %2 Q1= =] ekokt)

Table 30. The confirmation of extract from Opuntia ficus—indica var.

Saboten
Extract Compound(Group)
chloroform flavonoid, dihydroflavanol
chloroform:methanol(30:1) flavonoid, dihydroflavanol Flavonoid Ex

flavflavonoid, dihydroflavanol,
chloroform:methanol(20:1) 1,3-dimethy citrate, Compound 1
1-methyl malate

flavflavonoid, dihydroflavanol,
chloroform:methaol(10:1) 1,3-dimethyl citrate, Compound 2
1-methyl malate

chloroform:methanol(5:1) Extract 1 Compoud 3
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SEAiel Bo 9 BN 23 Egjz @ JPRA A%, flavonoid
= q

uj ol AAA S methyl alcoholo] &AZHS w 4

ZFo] Mg-HCl vEg-o %= AxpAe] FAdukeS YeERdl o™ UV spectruml =
290nm¥} 327nmell A 7+ gE g = ddrh Ao AAH LTS
PR

AR (Fig. 3), UV-Vis £33 (Fig. 4) 1elx 498 229 (Figh)
2 olgstel  sAsgow, 1 An  fayRe

(3-hydroxyflavone) ¥4 & F4& 4 AUATh
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Rel. &bundance
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Fig. 3. Mass analytic spectrum of dihydro—flavonol separated from
hypofracted fluid.
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Fig. 4. UV-Vis spectrum of dihydro-flavonol separated from hypofracted
fluid.
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Fig. 5. IR spectrum of dihydro-flavonol separated from hypofracted fluid.
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250mg/kg, 123l 47FA] RS 10mg/kg® 157YL3F A F+5F93FaL poloxamer
P-4075 300mg/kg(30%, 1mL, ip)® FAFstal 48A1%F F Adstar YAl
st AAS dAom -20°CollA FZAAIZ ths cholesterol@} triglyceride?]
)

F= 47 S48k vH(Table 31).

e

Table 31. Effect of Opuntia ficus-indica var saboten on the plasma

cholesterol and triglyceride change mediated by poloxamer

P-407
Treatment Dose Cholesterol Triglyceride
(mg/kg) (mg/dL) (mg/dL)

Normal 68.7+ 6.48 g” 64.8 £ 6.70 h
P-407 300 870.5 + 46.0 a 2032.6 + 526 a
OFS-Fr 250 640.2 + 26.9 b,c 15249 + 178 d
OFS-St 250 626.8 + 318 ¢ 1639.2 + 32.8 ¢
Flavonoid Ex 10 530.8 + 25.7 d 12199 + 26.1 e
Comp 1 10 680.5 + 16.1 b 16164 + 26.0 c
Comp 2 10 898.8 + 234 a 17137 + 152 b
Comp 3 10 4476 + 30.0 e 9149 + 250 f
Lovastatin 75 344.1 £ 223 f 7117 £ 165 ¢

OFS-Fr: Fruit, OFS-St: Stem. Sample were administrated orally from seven days before
ploxamer P-407 injection. The rats were sacrificed seven days later for last treated
materials. .

? Mean separation within columns by DMRT at 5% level
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Poloxamer P-4072] Fo] & A & A3 S7F= 9 cholesterol 2 triglyceride]

g5 dFol EngAddd v % 4 AEs 15 P AAd 23 dA39

o} Al =] Aot

3.3. Streptozotocin® F#H uX|HFo| v x= J3k
7h AT 2 AT b FAR
Streptozotocin(50mg/kg) 2 B A ZS G5t AT 2o HF 2

A o 2] FAM el w X e Eupebdly duf, £7] R o] EollAA & e

g 7b AR JgS BEE Y tH(Table 32). Streptozotocing Fojol 2] 3}o]

AAsERD AFol dA3 Hasid Fo| Entgddd A € 7 RS

17 7+ AHEg A3 streptozotocin®ll 23 AT a7 JAF A E3H

streptozotocin®l| 2l&le] F7teld AHES Hold Ao el FAM| 7L £&np

A A= HdE AT

Table 32. Effect of Opuntia ficus—-indica var saboten on body weight

change and liver/body weight in Streptozotocin—induced rats

Normal 258 + 192 a” 373 £ 0.08 f
STZ 50 -324 + 559 d 571 + 010 a
OFS-Fr 250 -180 + 570 ¢ 470 + 0.06 d
OFS-St 250 -19.7 + 415 ¢ 476 + 013 d
Flavonoid Ex 10 -106 £ 317 b 423 + 012 e
Comp 1 10 -20.6 + 4.18 ¢ 517 + 013 ¢
Comp 2 10 ~21.7 + 493 ¢ 535 + 011 b
Comp 3 10 -86 + 1.33 b 411 + 0.09 e
Glibenclamide 10 -54 + 101 b 387 + 007 f

Streptozotocin(STZ: 50mg/kg)-in 0.2mL 0.01M citrate buffer(pH 4.5)-was injected via tail
vein. Rats were orally administered sample(OFS-Fr: Fruit, OFS-St: Stem) daily for
consecutive seven days after STZ-induced hyperlipidemic state. The rats were sacrificed
seven days later for last treated materials.

Z Mean separation within columns by DMRT at 5% level
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Streptozotocin(50mg/kg) & WA LA EZFES FE3I AdELi dF
glucose®] ol m A= EnteAd g G, &7] B olEoAA EEd 7}
Aol daks A tHTable 33). Streptozotocin® Folo ¢ste] HA %
=1 €% glucosed FHEFo]l dAT Frbstd Zlo] Enperdeld Awf H
ZF AES 179 3 A8 s A3} streptozotocinel] €l&te] A A3 FriEHYE &

7)
% glucosed] FX7F FHAE AT

Table 33. Effect of Opuntia ficus-indica var saboten on the on the level of

glucose in Streptozotocin—induced rats

Treatment Dose Concentration
(mg/kg) (mg/dL)
Normal 95.2 + 4.44 h”
STZ 50 341.0 £ 116 a
OFS-Fr 250 230.1 £ 10.5 bc
OFS-St 250 220.6 £ 899 cd
Flavonoid Ex 10 1809 + 997 e
Comp 1 10 210.7 £ 10.1 d
Comp 2 10 2405 £ 113 b
Comp 3 10 156.8 + 743 f
Glibenclamide 10 1207 £ 978 g

Streptozotocin(STZ: 50mg/kg)-in 0.2mL 0.01M citrate buffer(pH 4.5)-was injected via tail
vein. Rats were orally administered sample(OFS-Fr: Fruit, OFS-St: Stem) daily for
consecutive seven days after STZ-induced hyperlipidemic state. The rats were sacrificed
seven days later for last treated materials.

Z Mean separation within columns by DMRT at 5% level

t}. Bleeding timeo©l] "] X < 3k
Streptozotocin(50mg/kg) 2 YA LA FTS FE3t 235 =4 bleeding
timeol] "X & E£ulgAIedd A, 7] 2 ol& X

S TWEFAHTable 34). Streptozotocin®g Folol ¢3te] A FEE R} & A
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A} AgFo = v X2 231 bleeding time©] 93 E

ok

Table 34. Effect of Opuntia ficus-indica var saboten on bleeding time in

Streptozotocin-induced rats

Treatment Dose Bleeding time
(mg/kg) (Sec)

Normal 2673 + 20.1 &’
STZ 50 1102 + 12.7
OFS-Fr 250 160.9 + 20.8 de
OFS-St 250 181.3 + 18.8 cd
Flavonoid Ex 10 2006 = 15.0 c
Comp 1 10 1452 £ 204 e
Comp 2 10 1539 + 156 de
Comp 3 10 214.3 + 19.9 bc
Glibenclamide 10 2359 + 185 ad

Z Mean separation within columns by DMRT at 5% level

% "3F A4 Gl WA 9P

[e el
Streptozotocin® WA 1A TEFLS HF

L3 AP EEAA F8AE 2 <
A Ao stks A (Table 35). T TAAAW] FFe Ggatol v
ste] oF 2uiA = FUFE QoW Eulg A S Fojst 2 A streptozotocin -
TR BAEE A B e X de] ek ko] thazke] A}
ol Aoy FTAA Fogde Holx gttt

vl @ <% Cholesterol $F33 sW A s 2] g0l mx|&= o &k
Streptozotocin® %3 1XIZF FoA FAHZF  total cholesterol,
VLDL-cholesterol, LDL-cholesterol, HDL-cholesterol % 57 3} x4zl 1| x|

= oeng A du 9 £7]19 oS B39 v (Table 36). Streptozotocin
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2 A] total cholesterol ¥ VLDL, LDL-cholesterol 3F=FollAl 2 gl
Hlé‘}oﬂ Zkzk of 4uf, oF 7H) Bk FUIEW Zlo] EnpehdQe) HEm A
9 FEde HAA AR aAES ool HlE| At dF
HDL-cholsterol gt#ol| A= streptozotocin® %23+ 1A HF S FAH U}
°F 58% AE FAHY Ao] Enuta el Aol A= streptozotocin A 2]
I vugdu Friets A¥FS UEllen $WASAF = streptozotocin®]
= Aol Hls) oF 199 B dAAT FUFEW Ao] Enpeadlge] A

R Eaty oA )

Table 35. Effect of Opuntia ficus—indica var Saboten on the serum

triglyceride and phospholipid levels in  Streptozotocin-induced

rats
Treatment Dose Triglyceride Phospholipid
(mg/kg) (mg/dL) (mg/dL)

Normal 672 + 429 € 132.8 + 6.45 bed
STZ 50 1103 + 511 e 140.9 + 7.36 bcd
OFS-F 250 90.1 = 3.20 bc 1329 + 8.27 bed
OFS-St 250 933 + 243 b 129.8 + 599 cd
Flavonoid Ex 10 853 + 2.99 ¢ 133.2 £ 7.11 bed
Comp 1 10 1052 + 3.01 a 149.2 + 690 a
Comp 2 10 1099 + 2.00 a 1417 + 5.68 ab
Comp 3 10 79.3 + 317 d 130.6 + 4.98 bed
Glibenclamide 10 709 £ 412 e 12477 + 514 d

Z Mean separation within columns by DMRT at 5% level

Ab. &= lipid peroxide 3FeFoll m X+ <&
Streptozotocing  FolstalA EnfgAJAGAS APt S wW EF  lipid
peroxide®] & & v &= FIFES FESATH(Table 36). At ol
2351211 MDA nmole/mL of serum@®!d H|3d}o streptozotocin® F
56.9+320 MDA nmole/mL of serum®= ¢F 25W AHXE F71H3
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Table 36. Effect of Opuntia ficus—-indica var Saboten on the serum total
VLDL-, LDL-cholesterol, HDL-cholesterol and

atherosclerotic index in Streptozotocin—induced rats

cholesterol,

Treatment Dose Total Chol VLDL-LDL- HDL-Chol Al
(mg/kg) (mg/dL) Chol(mg/dL) (mg/dL) (mg/dL)

Normal 674 + 54 o 29+ 378 g 3H1+297 a 092 + 0087 g
STZ 50 207 £ H9 a 265 £ 207 a 132 £ 134 f 02+ 2801 a
OFS-Fr 250 2183 £ 182 cd 1904 + 184 ¢ 209 + 290 de 944 + 1179 d
OFS-St 250 2317 £193hc 2001 £199 ¢ 216 + 311 de 973 + 1546 cd
Flavonoid Ex 10 1802 +201dc 195 +157d 241 +302de 68 +1098de
Comp 1 10 2005 £ 172 ab 2438 £ 219 ab 176 £ 218 cd 138 £ 2986 b
Comp 2 10 2588+ B4 ab 2341 +241 b 185 £ 111 de 127 + 2127 be
Comp 3 10 15903yt 1132, ¢ 1267 £ 106 e 213+ 1% e 451 + 1.083 ef
Glibenclamide 10 1106 + 104 £ N7 +79f 306 £ 200 bc 261 £ 1462 fg

The assay procedure was described in the experimental methods.

Al (total cholesterol-HDL-cholesterol)/HDL-cholesterol
Z Mean separation within columns by DMRT at 5% level

o}. &% Hydroxy radical el nx&= 3k
Streptozotocin® G538 1A dZo A EE

% hydroxy radical /3l WA= QdFS AHSATHTable 36). B/dtol

2.54+0.28 nmole/mg protein¢l Bl H]3}e] A& ZF9o] FEF 6.32+1.13 nmole/mg

protein®. = ¢ 258 FrtEdow, EntadQds Aeldk ol A hydroxy

radical A9 Fa7F #E=ATH
2F. &% Superoxide dismutase(SOD)&A] o] v x]+= o &
Streptozotocing A glste] nAEF FEF &utaAddd At s o
=

=
% SOD¢ @A4WES Hastdth(Table 37). Streptozotocin® == dF
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SODe] &4 1.94+0.08 unit/mg protein® = 74w 3.17£0.23 unit/mg protein
Hoh ¢F 50% X gA=HAoH EvtebdddS Hels doAs SODe &
Aol Aatoll = n XA FEeh} 27} streptozotocin Fo] ol HlEte] FUF &

& HERAAT.

Table 37. Effect of Opuntia ficus—indica var Saboten on serum lipid
peroxide, hydroxy radical content and superoxide dismutase

activity in Streptozotocin-induced rats

Dose Hydroxy

Treatment LPO” SOD*
(mg/kg) Radical”

Normal 235 + 211 g" 254 + 0.28 f 317 + 023 a
STZ 50 56.9 + 478 a 632 £ 113 a 194 £ 0.08
OFS-Fr 250 40.8 + 3.20 cd 459 + 0.87 bed 242 + 0.13 cd
OFS-St 250 1738 [H 284, 430 = 0.90 cde  2.38 £ 0.18 de
Flavonoid Ex 10 36.1 £ 3.22 de 3.87 £ 0.72 bcd 251 £ 0.09 cd
Comp 1 10 52.7 + 3.09 ab 598 + 0.77 ab 2.15 = 0.11 ef
Comp 2 10 504 + 247 b 567 + 095 abc 226 = 0.16 de
Comp 3 10 32.7 + 2.87 ef 339 + 0.67 def 265 £ 0.14 bc
Glibenclamide 10 29.2 + 199 f 294 + 0.33 ef 283 £ 017 b

ZSerum lipid peroxide content: malondialdehyde(MDA) nmole/m{

¥ Serum hydroxy radical content: hydroxy radical nmole/mg protein

Y Serum superoxide dismutase activity: unit’/mg protein

* One unit will inhibit the rate of reduction of cytochrome C by 50% in a coupled system
with xanthine and xanthine oxidase at pH 7.8 at 25C in a 3.0m{ reaction volume.

W ean separation within columns by DMRT at 5% level

=}, Plasma clotting time®l| 7| X+ <3k

A

[e]
Streptozotocin® LA HZL FE3 A3 o] EnpehHdead A u
plasma clotting time®l] 7] X+ < 3FS (Table 38). XA S F=

o] 109.8+19.8 sec® AA+o] 27354231 secoll Hl3] TA3] 7ATHY Ao

2,
o
o)
2

i
=
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Ael#ol A& streptozotocin® T &2 A H Y bleeding timeo]

Table 38. Effect of Opuntia ficus—indica var Saboten on plasma clotting

time in Streptozotocin—induced rat

Treatment Dose Plasma clotting time
(mg/kg) (Sec)

Normal 2735 + 231 a”
STZ 50 1098 + 198 f
OFS-Fr 250 180.2 + 21.6 cde
OFS-St 250 193.8 + 30.7 cd
Flavonoid Ex 10 199.7 £ 204 ¢
Comp 1 10 1495 + 183 e
Comp 2 10 160.7 £ 22.7 de
Comp 3 10 2135 + 17.8 bc
Glibenclamide 10 240.3 + 194 ab

Z Mean separation within columns by DMRT at 5% level

7}. Tissue factore] Ao w 2= &

Streptozotocing Foate] 1A EZF = dAF o] Entddds At
S o At #H9 tissue factor@Alol v X A¥E Table 3991 YERHAG
Aol oAl tissue factore] o] 3
streptozotocin® IAEFS FE3F ol A= FAo] 7.12+0.79 units/mL =
Axdatol wle] oF 22v) F7Fekar Ewnpg Aol A& streptozotocin®]
Folto] H)Ete] A E At A, H 9 tissue factorFAE Hol A9 tissue
factor &% FAMS A3dFS BAT

e Aol gk o 2 As5d FE FA doEs AMEste stou

cefol ol2e oy ThA el efEe] A8 Ee 5ol wEl A meE A



Aoz AARPoZ2RE ] oekEsfdto] &uts] F2 % Q). d+H, -7
Hets Y13 oAM= 2l AL S Bl B AES XaAR ALEs)
o] gfo} oFsletx 9 okt HEATE A Fol 94 Bo] =EH o
kst AG7) o] Fojxa Qe AA otk

ool AFANE TR, =g Ao gk 7] s F o ZA L o] &
7bsAS ZAFEFILAF poloxamer P-4072 fud uxdE AdBEo dF
AR D streptozotocino. . FixAd A EZS A7 AF T2 AT
sto A zg3, dAFo AAAdREY Sdskae] AAY 9 sEA, g ¥

Table 39. Effect of Opuntia ficus-indica var Saboten on the tissue factor

activity of brain and lung in Streptozotocin-induced rat

Treatment Dose Brain Lung
(mg/kg) (Unit/mL) (Unit/mL)

Normal 327 + 0 ¢ 887 + 054 f
STZ 50 712+ 079 a 25+ 200 a
OFS-Fr 250 498 + 062 bed 176 £+ 132 ¢
OFS-St 250 510 + 066 be 180 £ 1.11 be
Flavonoid Ex 10 454 + 060 cd 153 £ 153 d
Comp 1 10 657 + 08 a 200+ 167 b
Comp 2 10 6.19 + 080 ab 191 £ 09 be
Comp 3 10 414 + 0.77 cde 123 £ 109 e
Glibenclamide 10 376 + 083 de 106 + 087 ef

Z Mean separation within columns by DMRT at 5% level

Poloxamer P-407(Pluroniz F-127, M.W.=12.600)2 7]
oA HMG-Co A reductase &

P

o

=

SN ZAE &

_59_

W 5}

=

AL St 2
wol EAlshH %



skatal 9 A= triglyceride® 715 Eafo] #oJstE=
o)

Agtoz=A B F A I cholesterol EFoly IAPFE

o
N
>
N
o
LU
oy
&
X
o\ d
™,
fol
k)
il
Ay
o
ol
Mk
=
fr
Mo
>
i)
3
@)
[@N
@,
f
>,
N
i
o
On‘.

T
)
A0
rx
r o

_|>i
12
£

g

1 Z7] 9} flavonids&

A8 8FaL, poloxamer P-407% =¥ uA|&3ZF 3FH 9 total cholesterol¥}t
&
=

Aol @457k VLDL, LDL-C &4 % wHs7h HDL-Ce f4d3ta 3
lipase®] &AL RE QA3 TxxAo Mo FAAAL AAZL 7]Q1g Ao
Z(Goldstein et al., 1975 ; Ross 1986) ¥ 23 o 4= streptozotocin® %=

aA ¥ g F oA total cholesterol, LDL-, VLDL-cholesterol®] &% 3#ko)

FEe uALFY FEL dadd Aol Sy A 3uHd

Streptozotocin® LA H =L FHA|Zl T Eulg RS A st 2 A
streptozotocin®] A g = FH uAIF A €F hydroxy radical®] A7
7} superoxide dismutase(SOD) ¢ = I

2, ul
Al hydroxy radical®] A2 S7HHE Aol Enpgddgde] Fojm HAaHA

o
o
2

filo

g vk 1A B35

o A o]EA=R 23] AW superoxide anions HoO.2 H3IA 7= &
224 AW s AT sl SOD AL o3|y #Aastd Fo] F
ZbE Qe dAE #aksl 2 A9 % streptozotocin® FEE AHZ FH

ANA F7EE Aol E&npgXAdAe] Fo2ix HAE AT
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B Ao A& streptozotocinol] &3 A dF9 FI2 TFeo| &Ado] & A
3 F7FA v Eupgdd e FoR 2AEHJT oA wig AR
oxidized LDL-cholesterol& % 7}8t3l& W TFe ZAdo] F7tsidvts HaL
(Lesnik et al.,1992)¢} ## %o E uw] streptozotocin® <1 3gF 2
a AAE A=F Fo T kst Ade daHAdeiz Qe TF7F 23y
of, AdArte] ol oz Y AAE cholesterolsh#el 9a TFE/do] 7t
stom Eupebdlde] Fol® Qg A HWAL o] e Mo E I &l
ZHy Ao ALgHCT Streptozotocind] o3 A Fo] FE ) FRTo

H)3] A A3 TFAE bleeding times LA FOZE FE% tissue factord

AN

el 7Ilgt Ao AZtE oA Eutebdalg Y] AR oAk AXE
bleeding time- tissue factord] €4 43 #AHE Ao =2 A7t o]z}
AgAoR Eugddd duf ®2 4 AES 159 3 A %
poloxamer P-407%2 1A dFE F93F A3} poloxamer P-4079 ©% Fo &
=7kt total cholesterol® S/ Ao &EnpebAlyd dv) 2 2 A& A=
A 8] FaskelaL, streptozotocin®  Fr=gh e EnpgAQE dAnf B &
719} flavonoid ex. compound 1, 2, 35 747 T89S w &npebdel o
Folz #@As fgastd Asol FriEHAeH, Asdl HFe] FAHE

streptozotocin® F =3k X & Ztol] 3] A FH AT Streptozotocin@]

7H2 5 Q9 bleeding time¥} plasma clotting time©] =wH}eA 1% 9]

4
ww 2 Ho
SN

ol A F7lst AL, S7Fsk9 | tissue factord AL A3 #AAHAY T
FAA Ao eSS streptozotocin® GEE ZF7lE W o] EupebA A T

oz  IAEoW, streptozotocin®] 9%k total-, VLDL-, LDL-,
HDL-cholesterol 3 &FMWAsA| G Enpgdlgde] FozA 24U &
<9 lipid perox1de stekyl &% hydroxy radical A4 o] streptozotocin®] %
2 F7tEon d% superoxide dismutased] AL 238 TAHW Aol
EHE AR Fo® AT ol g Enped el poloxamer P-407
I} streptozotocin®l] 9]ste] FEE AXHF B F oA ofe] ZFH] AR AL
ZHAEE AL oo AEo] flavoniod ex$ compound 3°] 7|AEHARE FEA)8}

of Vet A3E ARET mebd, EuAage nAd3 9F oy
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Appendix

Appendix 1. Monthly meteorological data in the westrrn part(Gosan) of

Jeju island.

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

mean aw- g9 g5 99 133 168 204 248 261 229 180 134 88
temp(C)
mean
precipitation 479 42.0 786 820 1126 141.0 160.0 196.8 120.3 30.8 582 245
(mm)

mean &??Shme 95.0 125.0 1649 2024 2138 161.7 191.9 2183 190.6 210.0 160.0 120.7
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