B0 E

Sutgd AR 2 Y Y MY 5
5 R ‘§-< ntE mERE

EHMKBE BEKXBF
LBEHTFHEK

23 £ 41

19994 2H



SutgG A o v B AREE Mo
%& {érét Eﬁmu

REHR F % B

2
e

Yo BEE HILBN RYoE R_/ET

19994 2H H

FEMARER BEKRER LEHEHERK

B’ E &

it

REE S HFEE HLEBN RS BT
1999% 2 H

EFHEEZERRE & E
K5 X R * B
#E ZXZR F B

B oA &
8 &8 &



Purification of Bioactive Materials from Opuntia ficus-dica

and Identification of Their Bioactivities

Kuk Chul Kang
(Supervised by Professor Sunjoo Lee, Ph. D.)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF
EDUCATION

DEPARTMENT OF CHEMISTRY
GRADUATE SCHOOL OF EDUCATION

CHEJU NATIONAL UNIVERSITY

1999. 2



EnGAJF o2 RE AHEN o S8 2

T = A

ATy 2&distd Htu g

S BHBAHHAEE A3 A8t vgeL, A g
3 olHESR  EntgddAFe] duiet E71E F28 4. AA,
1,1-Diphenyl-2-picrilhydrazyl& o] &3ld A3 i 3E 2439,
A3 duf FEES FAURFTYL OMHE FEFE (T4+2%) > dgg 2
ZE (61%5%) > A FEE (59159 £A42 Jdgitt E4, ztzte)
FEEL ER ZE2XFL o438d A F2AY, ols F2EES
o] &3} Escherichia coli 87429} Staphylococus aureus | ¥ 37§
B N¥e A 2 AR Escherichia coli 874201 = N E3}, olHE
FEEE 27 FI22YF0R Y ZRIEE FE2EAA LHo}
9 43E A $FRAH L YEINA R, Staphylococus aureusdl A =
HHE F2E, OIHE F28L 23 2223¥go8 339 F2zy
v F2E, 293 443 F2EA FFEHE 2

°lg ZAEE FTHH A EnldAAGe dujs} Zy|zRY z2E
Bl E o83t FEE HAE S FA L FFNEL FHsw U
T AL AALg

o2 i R YFEYL AYEs HJEEL &34 By 333

3
4
N
)
)
o
2
o
o
o
2
N
off
£
M
ik
ob
o
2
2
o
£
(R
ek
»
o
I



TEEL R R et st e e oo e oo oo e ;
List Of Tables and SCREMES «-ewwrreerrererrermsreserressssssesseeeeseessseesseeesssessseessemssees iii
LISt O FAGUIES --rreererssrmeerssessmsesesmssmsmmssssssssssssssssssssssssseesssssssssesssessssesesssessesees iv
OFO] wvvrreevveresssessessees e seeeessseee s sees e seees e seese e ree e e eene e eee oo v
I, Al B ottt s et e e et ee e 1
1, HBEIBEY BB A oooooeeeeesseereeseeseessemessssseeeeessseeseeseees s ]

R B = OO 4

. A B coooooeeeeeeeesssmsseesesssssssess s ssssssessseesesessessessssseseeeessessesseeeeseere 6
L AHE R 7]7] oo ssesses s ses e e ses oo 6

D AP oot sesse s st ee e 7
1) AZBA BAS Y BB ilhiibiieeniin bbb osbeeseee s eeeees s 7

2) BPAFSFREAI O] 25 oottt oo oo e 10

3) BT BA] 2 et e et et se e e eees 11

4) AZPPEINE o] L RZEO] AR BA oo 12

M. I D I e seren et ss st b e b e ssessesssss e s ssesbeseeemeene 13
A= L B 13
0. BFAEBFBEA] oovoveoe oo eeoeeees e s e eseee et semere e snes e s eeess e 13

3. BFTFEEA oo sst sttt e ene e ar st 17
1) Gram negative BHel2]oto]l et A A e 17

2) Gram positive ¥e|2jotol]l g B AN e 17

4 FZUEINE o8 ZZEO) AE BEA e 25
1) TLCE 0] €8 E2ZE O] B EA oo 25
172~ I SO 28
V. A L B e ettt st sttt st et e e e et eemeeae 29
ABSTACT oevveerreesesssmsssessssmsssssssesesssesssssssssssssssssssssessasssssssssessesssessssseessseesseens 31



List of Tables

Table 1. The Radical Scavenging Effect of Extracts of Fruits -«....... 14
Table 2. The Radical Scavenging Effect of MeOH Extract of Trunk -+ 14

Scheme 1.
Scheme 2.
Scheme 3.

Scheme 4.

List of Schemes

Flow Chart for the EXtraction Of FTUIt «-eeeereereeesesemessseniins 8
Flow Chart for the EXtraction of TTUNK «--eeereeseerceeesesssessesanes 9
The Antibacterial Activity of Extracts of Opuntia
ficus-dica against Escherichia coli 8742 .....weseesesismiesnnes 19
The Antibacterial Activity of Extracts of Opuntia

ficus-dica against StAPRYIOCOCUS QUIES - wwwiwvirereneesssmssnsssssesesens 20

- iii -



List of Figures

Figure 1. A Schematic Diagram of Biosynthetic Pathway of Natural

PLOQUELS --evevevererererereseserrasasssssssssssssasssssssstnsssasassesessussssssesssnsnesssssnsncoses 3
Figure 2. Structure of 1,1-Diphenyl-2-picrilhydrazyl radical -------ceeeeeeeene 10
Figure 3. The Radical Scavenging Effect of Extracts of Fruits -.......... 16
Figure 4. The Radical Scavenging Effect of MeOH Extract of Trunk --.----- 16
Figure 5. The Antibacterial Activity of MeOH Extract of Fruit against
E. COli 8TA2 crvevrerresrernesiseseseseseseasasscsesssssesesessscssssssssssssssssasssssnsasssaes 21
Figure 6. The Antibacterial Activity of Hexane Extract of Fruit against
E. COli 8TA2 everevevreerererereissisisssssssssssassssssssssssssssssssssssssssssssssssasssssses 21
Figure 7. The Antibacterial Activity of Acetone Extract of Fruit against
E. COli 8142 wovererererrrerrrerssnesaanes e e s st sasa s e s s st teaeaea e e an 2

Figure 8. The Antibacterial Activity of MeOH Extract of Trunk against
E. coli 8742 (a) Control, (b) MeOH Extract, (c) Chloroform

EXtract Of (D) «eeeeeermmrmmiiiiniirientien et seeee st sn e saee s saaen s 22
Figure 9. The Antibacterial Activity of MeOH Extract of Fruit against
SLADRYIOCOCUS GUIES ---vvvvvsrveessssssmssmessssssssnsesssssssssssssssssssssssssssssssess 23
Figure 10. The Antibacterial Activity of Hexane Extract of Fruit against
SEAPRYIOCOCUS QUTES -wrvvevvvversssssismessssmsssssmsssssssmsssssssssssssessssasssssssnss 23
Figure 11. The Antibacterial Activity of Acetone Extract of Fruit against
SEADRYIOCOCUS QUIES --vvervvevvevvssmmnsesssssmmmmsrsssssessssmnsesssssssssssssssssssssssss 24

Figure 12. The Antibacterial Activity of MeOH Extract of Trunk against
Staphylococus aures (a) Control, (b) MeOH Extract, (c)
Chloroform EXtract of (D) cceeceeeeemmmmmmiiicntieeeeneceeceiiccennessnnns 24

Figure 13. Thin Layer Chromatogram of Chloroform Layer from MeOH
EXEFACE Of FTUIL ceoveveseersensessrssssssessssassssesssssssussssssssesscsssesesesssssnssesssases 27

Figure 14. Thin Layer Chromatogram of Chloroform Layer from Acetone

-iV—



CoA
DNA
DPPH
E. coli
EtOH
HPLC
IR
MeOH
MS
NMR
SOD
TLC

DMSO
SAM
ASTM

Coenzyme A

Deoxyribonucleic acid
1,1-Diphenyl-2-picrilhydrazyl
Escherichia coli

Ethanol

High performance liquid chromatography
Infrared spectrometry

Methanol

Mass spectrometry

Nuclear magnetic resonance spectroscopy
Superoxide dismutase

Thin layer chromatography

Ultraviolet spectrophotometry

Dimethyl solfoxide

Sensecene accelerated mouse

American society for testing marterials



1. MAE3}ste] dg A
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Tswetel 2 & column chromatography® ol 71&slo] n]FHAIEA B
7b &olstA HAA B A EHol RAHJYL HAEY FoA4
DA = A

H&o] A2zt M ANA Fo| Paper chromatography, Thin layer
chromatography (TLC), Gas chromatography (GC), High performance
liquid chromatography (HPLC) %°] &< 7/2ssn FHoMd EPJx A
(IR), AP #FFxA (UV), Nuclear Magnetic Resonance (NMR)
Spectrometer, A ZFE47] (MS) § 7171 ZX7} A E3stA 7o £9
ol w2l HABE FZ2&7 F938HA HAL, o|FA 534 &
ZlHo] A& B B 35ty Pz vud folsA MY &
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Figure 1. A Schematic Diagram of Biosynthetic Pathway of Natural
Products
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A 39 YA F9 U= FaAlArA F superoxide radical - Oy,
hydroxy radical - OH, hydrogen peroxide H;0.o| 3} A3} Aol
A ok AF HdUHAELS AAY AR Fol AYHeR A
S 3o QALY 4Fag, e @Ay AAd o]
E gEsidd 242 84 9o aga AN AAs
A 2ol o)-$3to glutathione peroxidase, superoxide dismutase
(SOD), catalase 59 #4t3t A48 A4, BAHMALE AAFGo=zH A
A FAAE FAE £ A @0° FAT APAH == B3 (F F
o A= FYILEL AET Qe B¥3 @3FLE FHE
AEEZE o7 A71a Aok o8 g FEAAAEL AHuleE do)
dA 22 5o AXE SF Y 19U ol FAs: Q. ol F
Aoz AXEZt &4 dAH FFHLZ k3l UYL AT S
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HI &upgt QR gl AREA A 784 FALE0) 69.20%
Z2A, EugAQ g FAHAR LS 3F 2L 144 FALEOGE g
4 FALEBOG HAFE AT AR, B, 174, FAL, H®, A2 F
€ FASY 53, free radical® AAs =Y BAY F e Aoz ¢
# 2 polyphenol#| ¢} flavonoid 3}3&& ¥ FFsta glol 43t &
T AHE BAAC) A& Aoz Hag

AFEL d2FH WAEY o3 A4F AW ¥A AY gy, 1
M BE olgo] 1FE AU AAoje B AlgSo] @AM B
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A AHFELS old Ao g AFAES HAAA dody =Y
o dAdol SoAEA Ho] Wy F7IsY BAY FAol st
A HAMNEH 49 ZF A}EAEE o843 A(F D), microbes,
Fd violglx R TN FFE AFE AFoIstth ddll
Gre AMEZE A MLS B2 3 AEAY APAge] Qe
A A7 F FHAA wE did APt AYFo|th AL A
3=t ojA = steroid, flavonoid, terpenoid, peptide, nucleoside Z-&
nucleotideZlE T2 A& EAS FAs= Pol gt widq A
AEZFEH AY A8y EAE FEF3= UHE Bo] olgHm gle
o, B2 79 H4EZFH F29 Z4F Ao 47 s EAE ¥
o] Xy g}

18893 Doehlex ©ATH AFgste & AFodA FexFEAY F
& ANX=3Ad. 18899 Gosiot YFY FEFFol9 wigdolA g7
4 & A (Mycophenolic acid)& #2 AR 2H, 19299 FlemingS &
#%0l9 dFN Penicillium notalum® ¥WF Fo| ¥=ATFF 5 2
F ST 2SE At EF(Penicillin)g 2AFACH, 19429
Waksmanol 28 streptomycin®] RAH AL olg Az s &
BEA A77t 3452 JPHAY. AL HAAA 29 IRE
Y FEAE FAHR JoH, M2 FAZAL HANA Zeodm
=F3a . FAEAY] AFE Aoy AFAEF FEI B2
oA olu niojgi Ao F A 49 gaoz dAR sl glon
Hdle 92 79 dAddel FAS N2 FAEAY FHEA
FEAY AF LAY FBEAY AR @23 APz Yt

g2ty 2 A7 BAL AFE EABAFE AW7)E9E A 35F)
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1. A5 % 717

2 Ao AFRE 8GRI S AlFAAN AEsE R F AAG
AE TY3dq A1 8349, FZF89] § MeOH, Hexane, Diethylether
2123 Chloroforme MerckAHE ) A1 F ]9, Acetone SigmarH(v] =)
Al Folax 53L& ¥5F HPLC gradeolt}.

ikt @dA A A A2 3 1 1-Diphyenyl-2-picrilhydrazyl( DPPH)-&
AldrichAHW ) ol A Y3t AR R, FF @A o]4d FE(FH
ExZTa3d E Coli 87142)& AFYadx AFdsn A FF3a 1
AR AFZHEY FXE Ao} A& AT

NaCl, Mannose, Gelatine, K;HPQO,;, Lactosex= SigmaA}, Yeast
extract, Trypton, Silica gel 60(230-400mesh), Thin layer plates (Silica
gel 60 Fas) = MerckAHEY) AEF L AME3I4)

A A Z2AA AFEE A M BBFB AUV spectrophotome-
ter):= Hewlett Packard 8453(W]=1)& A}&3t9 3., Fraction collector
Bio-Rad (7]3), Aspirator®} Rotary evaperatort Eyela(¥d¥), Vacuum
Freezer Dryeri= Heto(1vt2)ALe] AlFE ARt ov, 7384 3
Al A}&& Incubatori= F23]A} =419 Shaking Incubator$t Digital
Incubator& A}-8-3%ch

Gram negativedl E. Coli 87427 Wit 784 2Ad A&d
LBH A & Yest extract 5.0g/L, NaCl 10g/L, Trypton 10g/L& &% 1L
ol =% ¥ pH 7022 A3, LB 44 wixe HAYFo| 1.1%9 agar
€ 713t HFAZ) F Sterilized Petri-dishol € 4& ¥oj4 1 LB
PlateE &0} AH&31 Q)



Gram positive el 2jotel] g &Y F4| AH8d BHI Wiz =
NaCl 75g, Mannose 10g, Gelatine 10g, K:HPO; 5.0g, Yeast extract
25g, Lactose 2.0g2 $7F% 1Lol =20 ¥ pH 7022 XA3 3, BHI o
A v HAAZF] 1.1%9 agarg 7F3tir AU Fol Sterilized
Petri-disholl #%-& ¥o]A 1A BHI Plate® ©E°] AH&3%t.

2. A3y

D Ae#Ed BEFEY &

TS drl 2kg & UM E ol & Hsste, MeOH 600mLol ¥ 3 59
&<t ShakerE o8& F¥3] #Ao| HA 33Ut Aspirators °]-& 7t
AHRE AA g4 E Hsta qH(A e AYA FEA LS thA] Hexanedt
Acetone2 2 54zt 99 T2 wioz AYsA. Az FEEL
Rotary evaporator2 7 ¢t3stellA &wi& FLAN Fo 4T ¥ B3}
A AREE A

E71€ %kgs HAE o] & B34, MeOH 900mLo Wi 54 F<
Shaker€ ©]& F&3 #Zdo| HA 3til, Aspiratorg ©°|-&, #A¢AHE
AlA A4E HEAd. A#Ae] AW FAdEALS AR
(12,000rpm, 20min, 4T)AIZ} & FZ3 A& g3}, 4T B3 HAHAA AL
£33t

A Ed A o]l &d &ntgAQP Avigt 712 RHY FEES
< Scheme 1% Scheme 29 28X 23} #Ze &Ad mg &8 &
=] A}



Fruit(2kg)

Homogenize
(MeOH 600mL)
MeOHZ residue
A * Hexane 400mL
; v ! v v
MeOH/&% Middle® Chloroform% Hexane3 residue
_ Acetone 200mL
v v
Acetone3 residue

A Chloroform/&

v v v

Acetone/E% Middle® Chloroform3

Scheme 1. Flow chart for the extaction of Fruit



Trunk(2kg)

Homogenize
(MeOH 600mL)

| v

MeOH(A) residue
_ MeOH 300mL

MeOH(B) A £

v v

B+ residue

& Chloroform/&

v v

MeOH/E%  Chloroform%

Scheme 2. Flow chart for the extraction of Trunk
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Eutg Ao At £7]25EH Scheme 13} Scheme 29 @A 9
o3 F& 7 FA4Eo] Yehd= FA3t84 7 4& 1,1-Diphenyl-2
-picrilhydrazyl (DPPH)E ©] &3t Alg¢ @ AA R H(scavenging
effect) & &3 3= Blois¥ & #8313t} 1,1-Diphenyl-2-picrilhydrazyl
£98 F& AFH4E e A9 AFSUEE 248 AU,
A3l aRE 2= Phenold 3 Fol 93t ool 2AdEY. o]
u] 1,1-Diphenyl-2-picrilhydrazyle] 7}2 &3 518molA 723 UV &
F=7t Al A ol FFE0 WstE BAFoZ N FANRAE S &
A&

O,N

O,N

Figure 2. Structure of 1,1-Diphenyl-2-picrilhydrazyl radical

1,1-Diphenyl-2-picrithydrazyl(DPPH, Aldrich) ¢} 20mg& EtOH
150mLel =< 1,1-Diphenyl-2-picrilhydrazyl &40 2 A|x3 At o
£ 600x0°] Dimethyl Sulfoxide(DMSO) 250mLE H 718t 343 %
1027 J"GAAG. UV spectrophotometerE ©] 43 3isigAd e &4
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Aloll= 518mme] gl dixee UV FFE7 098400257 ==
2329 1,1-Diphenyl-2-picrilhydrazyl €948 #H3le DMSO=Z %A &
o WEAlR 8998 50% EtOH 20mLe] 2 ¥ A& 100mgs <
¥ $¥3 3olx, Fuld 1,1-Diphenyl-2-picrilnydrazyl £ 90000l
AEE&Y 1004E B3, ImLE %3 F 33 A TJEE 2A59Q
ok olw SI8mmellA HETo| dF FFE gaxe] WEge sy
BE(%)Z JEpA T

3) ¥agA A

T2 74 Bl g A3 WP gL gk o9
A9 Aol ¢ lem7t A AE DiskE WE Fo| 3:PdEF#7)(10psi,
240°F, 20min)ol A €A AF S A7), Zt7be) BAE 2R Qt. Al
H5(dvle] MeOH%, Hexaned, Acetone®, 3719 MeOHZ)E
micropipetteS ©]-83t9 6044 T3t AX7)(30T) go] 3Y A
ZNAG. Axd Z4 d239 FAS 2489 Tod AR gL =
33t A ot

FEAZ APBE FHst 5mLo LB JAuAE Y& F WA
< 7H23o EdA73, -T0CAN 289 40049 E. Coli 87427 <
Alg ol ¥ol 34& <t Fu|® LB/agar Plateo] A#FAIZ WIHNL
o] &3t @& streakd}il, Streaked LB/agar PlateE 37T &-&7]9
A 2073t incubationdte] thFitol B AJEE UG, oj2RYH vy
Fo] AT colonyS H#E WFHNoZ Hio PR LB Qlixﬂuﬂz]
o] }FA1713 37C9 Shaking incubatorol Al ¥ b w3t 34
EXT3 (Staphylococus aures)= 99 e Az}l oste @y Fo
T g g AUt
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FE YA G L ole} o] AL urgoldEE 7z mAWR (BHI
/agar Plate, LB/agar Plate)o] ¥47 F&F R YEo] =¥ Diskoll 10uL
A AN of, 37T Incubatorol A 24A12F ¥l FA|Z) & 7o FAYEE
FF Foo] x5z ¥ yyarze gixwd vln g

4) FAZMEING o4 F2E AE BA

Thin Layer Chromatography(TLC)E ©]&3ld £ulgdMQ@gogr
H F2d T34 ES U4 v&9 A7/lLm Chloroform/Diethylether
(I/1, 172, 1/4, 1/6, 2/1, 4/1)E °]&3tq X3 ©] o HA/RE spot
< AUV lamp), I, 221 10% F4 #4402 st &
€ %o Hdgez fIEE & U AMEW A& Chloroform
/Diethylether(1/1)°] 3L, o] AN &ulE AlR3q ETH/EAESZREH @
BEE €A £8 F237] 9% Column Chromtography & 33
1=

Column Chromtography®] AX3 o2+ Silica gel (230-400mesh
ASTM)E °o| 549 &t} slushE TWHENA HF lem X Z°] 40cm
9] Columnelth Packing A]71 ¥ Chloroform/Diethylether(1/1)¢] ©] %4
< o83ty EFEL FHUsAUth REAEFHIE ol4do £E9L
Iml/min&=2 £3 3tAow, 747t Ad@ Ade ANEEES TLCE
o] &3] AHE £Y9 B2 FHE HAFAUL. 2z spotol o
¥ Rite 739 ZE Riake = A7 8 Rol #AABE A rotary
evaperator2 % %314t}
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Scheme 19 &AW #%9 Av) F3E 42E MeOHZEH
Hexane®< 2% A4, Acetone®< 9242 Wl 24528 AlA
#d8 AEAZ Folt Bo] ohd A} g Z& A} HYow,
AL Tl FHANITA T W SHES Dol AT B AL
shof GaAAC HTh. o2 WAL §ul 224 EupFAAFo] H§
B} e SRl A9 fuls BA 22T YR $uHE dos:
Rl o8 oplEtin AzET. aHA AM2:= 238w o4
MeOH, Hexane £& Acetoneol obd Zite] Eggmjal Aoz A7ty
o},

2. FA3EA

SelgaA% dule] MeOH%, Hexane® 2 Acetone®, 123 &
71¢] MeOH% 9 itstasts 1,1-Diphenyl-2-picrilhydrazyl & %42 o]
&3] FAsAt. Auiel FV2RH £ 228 F2E2E0 WA
A ztde] 49E 9 x, 1 AHE Figure 33 Figure 491 UV spectra
2 UYL, o5& 77 Table 13 Table 20| FABAEZ AAbst
o =333,

g3t & 3= 1,1-Diphenyl-2-picrilhydrazyl £ 949 A3 o=
T, 1,1-Diphenyl-2-picrilhydrazyl €943 X3 FZ o] Sojgle
A ERY] FFE ol EAHY 1,1-Diphenyl-2-picrilhydrazyl £
49 gzo] AANY 518mAM Y FREs a8 aHA 2 R
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Table 1. The Radical Scavenging Effect of Extracts of Fruits

' EtOH % '
A4y DPPHS EroHel  DITHR Ly BER
Sample . Sample £ 89 (Control Sample® . (%)
BT o eqa U ewa ¥E o

1 0.123371 0.955613 0.493126  61.30
MeOHZ 2 0.136115 0.965683 0466485 6543 61*5

3 0.132584 0.927591 0.553914 54.57

1 0.156998 0.965613 0.545004  59.39
Hexane3d 2 0.179143 0.955683 0495517 6689 59*5

3 0.124544 0.927591 0.594294 49.35

1 0.063725 0.955613 0.338748 71.22
Acetone® 2  0.069779 0.955683 0.308004 75.07 742

3 0.063214 0.927591 0.309083 73.50

Table 2. The Radical Scavenging Effect of MeOH Extract of Trunk

EtOH# o DPPH$} R g
Sample :f Sample?| D:;H;t EtOH; Sample®] B (%)
T sev Conro)  pqq  FHOO o
1 0.075411 1.041382 0.810291 29.43
MeOHZ 2 0.068570 1.042478 0848215 2425 927+2
3 0.137046 1.024315 0.894804 26.02

FAE84(%) = [ {Control - (DPPH® Sample®] &%) - EtOH
¢} Sample®] %9 )} / Control 1 X 100
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Table 13 Table 2914 A4te 343t G4 ase Snfgdxdzd o
it E71AA o GEIYAT, S710A e ks 93 Huje] u] &
2~3AE @& FFolth. W, dujo)M = Hexane (59+5), MeOH
(61+5), Acetone F+2E (74*+2)9 A U= First@dAdo] s Aoz
HE A

off FZF ETHYEFTY oW JEEo| FAFFAL AYe EAUAA
4ol HA FRAT, Table 13} Table 20149} 22 gAsBFH L 2
Hehes AL BA HAA FASHA ¢S J0dse 53 &£ 3@
% A9 A0se P52 A Evadde) dujrEEs
o] &3 AL F Ut AE AAFL. F, o5 7z A9
FABRAE =4 k3t B GAAL0] 93 2HEHS A 2= A
AANA 7bsAe]l 28? wtg AT o] Yvx BoAL}

FARARE Hole HRLE olF FHHR gtoy, M|
¥3s5o] 9= polyphenols} flavonoidd EAY 7l5Ado] & AHo=
dEol .

HZo| x31% % vl§ 2 (senescence-accelerated mouse: SAM)E )
Fo2 st Eupg ARG Al FANBAY L in-vivoR TAIE A7A
#7t maddek’ o] mad ojd@ SAMAH G &utshHdY AwlE 30
Yt BT FA™ B, HxTol vt 3k 2A 9 HaAstAA gl
Ao Ao =3 A AQ Glutathion (GHS)S) FE7F oj- &
E 37HEE #FAT. o4 A &ngdMQF duist BA W
HAEA A A BA e @4 GSHY #FL F/APo =z, gitsl 7
€3 - BH] AL AAEa Ut
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Figure 3. The Radical Scavenging Effect of Extracts of Fruits
Wl o s ~uue $3E - lME FFE 48 338
A —odEgE FEE  olME FEFE - AN FEHE —

Control —

Figure 4. The Radical Scavenging Effect of MeOH Extract of Trunk
He : degd + 7 — Control &7
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3. ¥T8A

1) Gram negative ¥te]g]olo] 3 A A

Sntgddde duizR g #8 F%3 MeOHZ, HexaneZ,
Acetoned, £7125H ¥ 5% MeOHZEF, 133 7z Zo disfA
£33 Chloroforme2 A2 & W Yelus, 2+ 29 Gram negativeQ)
E. Coli. 87427t i3t &#8A L Scheme 3% Figure 5, Figure 6,
Figure 7, Figure 89 YehlAd o},

Zt 28 32 3 Ug FAEHS A FY, duid AFSe=
AcetoneZ %, Acetoned S EF Chloroformo 2 3%3% ChloroformZ 9
A dtH ol AFE A#ste FutHziold 4L YElde I
F AT AT E7]A F¥E MeOH?F, 12 MeOHZF S &3
Chloroform®. 2 #F%3% Chloroform% 9l 3 IFFFAHAL AAE 27
Fete oy 84S FE 4 AT

2) Gram positive ¥ 2]olo] Wi A4 HA

SRS duizRE RE 33 MeOHZ, Hexane?,
Acetoned#, €719 MeOH%, 133 Z} &9 di#|A] 3} Chloroform
o2 AYPPE 9 Yevdes Z Fo] 7L Gram positive B 2] o}
g g 8AL Scheme 49 Figure 9, Figure 10, Figure 11, Figure 12
of Jehi At
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A ¥ S AP (Staphylococus aures) e o] &3t dnle] MeOHZ,
Hexane?, Acetone®, 1231 MeOHZ 3 Acetone®g& &3} Chloroform
or FE3d Z+ Fo A FTEEES AMNINADG. 2 BH Acetone
%3}, Acetone®g Chloroform®. 2 3 %3 Chloroform3, 2283 Gram
negative HelgjololA o= e AL FFHAfA e ol AFE
Asfste Futdelold 848 Yed e 42 F Ay FAN &7
9] MeOH%Z, 283 MeOH%E £33} Chloroforme= FZFF
Chloroform%ell W3 FFEAHE AN 27, v e Fd8HS #
< F YA

oA ¥AgF AHREL Gram positive?l Staphylococus aures®}
Gram negative?l Escherichia coli 8742 ®te|g] o}l tfdte] £upbM %
o dvigt £719 @A Ee FZHEESo| dHE Y FAE A=
g4E 7HAE AEES L83 dve AHEE AANFAYG. FEHE
S 98 APE HEESY EHEE A3 dFd AGANNE o}
o' EA(S)o] s 9 e olyd 4 & AU A=AVt £3%
A @, 2y o] AFHEL EnuptdQ ol w39 #do] JYe AR
g s AAFAY, Gram positive?l Staphylococus aures®t Gram
negative) Escherichia coli 8742 vte|2]ole] AFA S A + Udes A
E2AE Meted o888 F AL AANIHA Eoh

-18 -



Trunk

Opuntia
ficus-dica
Fruit
MeOH2 Hexane3 Acetone® MeOH%

(x) (X) O (x)
MeOH Middle2 CHCh Hexane fjcetone Middle3 CHCh MeOH CHCl

1 e (&
(83) 229 (&3) ! (B3)

X 1_ ? X X X ? O X X

(O : #FgAdol Yetd

x : g2EAl YBUA ¥e

Scheme 3. The Antibacterial Activity of Extracts of Opuntia ficus-dica against E. coli 8742.

7 AASA ¥% )
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Opuntia Trunk
ficus-dica
Fruit
MeOH% Hexane® Acetone® MeOH%Z

(x) (x) (@) (X)
MeOH Middle® CHCh Hexane Acetone Midde® | | CHCL MeOH CHCh

1 e 1 e
(B3) +299 (&%) ; (%)

X ? X O X ? _ O X X

(O : Fd8Aol Yetd

X g7@Agol vedA) ge

7 AAEA ¥5 )

Scheme 4. The Antibacterial Activity of Extracts of Opuntia ficus-dica against Staphylococus aures.

_20_



Figure 5. The Antibacterial Activity of MeOH Extract of Fruit against £ ooli
8742,

- fruit - - fruit -
Heme layer(g)

Figure 6. The Antibacterial Activity of Hexane Extract of Fruit aganst
E. coli 8742.

-21 -



Acetone layer

Figure 7. The Antibacterial Activity of Acetone Extract of Fruit agamnst
E. coli 8742.

Figure 8 The Antibacterial Activity of MeOH Extract of Trunk against
E. coli 8742 (a) Control, (b) MeOH Extract, (c) Chloroform Extract of
(b).



Figure 9. The Antibacterial Activity of MeOH Extract of Fruit against

Staphylococus aures.

Hexane layer( &})

Figure 10. The Antibacterial Activity of Hexane Extract of Fruit against

Staphylococus aures.



Figure 11. The Antibacterial Activity of Acetone Extract of Fruit against

Staphylococus aures.

Figure 12. The Antibacterial Activity of MeOH Extract of Trunk against
Staphylococus aures (a) Control, (b) MeOH Extract, (c) Chloroform Extract

of (b).

—24_



4 AZvEIYNE o] &3 2B HB BA

1) TLCE o]4% 3229 4% 24

st f FFEA0 AHEE S QY FE2EEL EFE
HE oS 84E& AYe EA(E)E 97 9% 712 GAZA Column
chromatography ¢} TLCE #33t%t}t. Column chromatography& 4 2)
sed AHEEE AAY olF4E AR Astd o3 fujAxdge
A =% A3}, Chloroform3} Diethylether® th¥d v &(1/1, 1/2, 1/4, 1/6,
21, 41)2 EFJE &iE o] Aol ARAHYE WA}AY. oE
& A9 AMEWE  AHEsdd MeOHZH, Acetone2 g E3
Chloroforme.2 £2] 2% F&E9 ETPAHESE TLCEAN 3N
29 Figure 13, Figure 1491 1 A& Yerdidct

e A& F Chloroform/Diethylether(1/1)& €3l Acetone
29 EZ#AdEol diF open column chromatography& 3319t} o]
F2d EURAHEESS YHEA o8 s1R Ao wg o]0 Aa B
ZEAdd. HE ¥4 ImL/mino 2 3929, fraction collectorE ©] &
o BAg £3H3AAT. A7 FAES TLCEA ¥4 7z &
o €= H T FAYRIE 7N AENY =it

TLCAA A+ spot®] ¥2l7} & =29 open column chromato-
—graphy € B W= st & A @gidh. a8 F A4L Re kol
0.5 o140 AEEd dalA AsiA Jebgd. A% Ry o] 03 A
o] JEEL 9 spote.Z I £%7t F}oth

2 AYoA dojA, B spoto2 P olg JESL go2 IR
% NMR, MSE o83t 7284 & 24L& delxn s, tiol 42
449 E AF Syt £, o] BAESHY 7o 43FL7A
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of HE AF7E o]FolAotatn], thE BEA L A ME] WF A
4 Q77 AE o)FoAA FHAA Ayt dojAgd, N2 9%
L2 Jigsted 2 VIdE ¥ ez Azdd.
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Thin Layer Chromatogram R¢ values

i =082
h = 0575
g =050

f = 0425

0.20
0.10
0.05
0.00

n

wsses 000 (

N Tt O QA
H

| I

Figure 13. Thin Layer Chromatogram of Chloroform Layer from MeOH
Extract of Fruit

Thin Layer Chromatogram Rt values

-

1 h = 0526
g = 0447
f = 0342
0.237
0.158
0.132
0.08

[¢]
]

v l
o !

Nl

Figure 14. Thin Layer Chromatogram of Chloroform Layer from Acetone
Extract of Fruit
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v, 2 &

AFEA RAAB3t= St duiel E7)o gR7d JEE9
gzt 9 gaAde AL S AT Ao HeE, HA, agn
Ol E, E2ZXEFE o83 &uttAAF e dviet V18 R FF
3t #AE A& 1,1-Diphenyl-2-picrilhydrazyl &9 wte] of = o]
%43+ UV Spectrophotometerol A9 &3 X2} 1,1-Diphenyl-2-picril-
hydrazyl €43 &uj5& 29 EFAHEYo] FF3e FFE Aol
g AEZ 39 FA3NAL, @0l 255 AP ¥k AWl FF
2o #A3l@Ad e &AMt Acetone +EFE > MeOH F2£E > Hexane
FZ2E o2 Yyeyon, 717} 74+2%, 6115%, 591t5%92] #Arsi&EA
< JYehlt. 283 €718 MeOHZ 5 & w, ity e 27+
2%°l Ao}

duoje} 7128 Z7] & &z &g F&FF IS AYs
gadA ZAL Gram negativedl E. coli. 87429 Gram positive$)
Staphylococus aures& W3 o2 A @3ATt. E. coli 87427 & &%
ga8&y 2N, 99 Acetone %E, MeOH % &, Hexane &
E, 2831 €719 MeOH &3 74749 :&EE £3% Chloroforme
2 F2% Ao AN a8 S FAHNAYG. A9 Acetone FF
3} Acetone +%EE Chloroforme2 FZ&3 RAAATL 9] 9= &
g Jehd vd, £7]9 ASe ¥ E dRY F UG B4
X =47 (Staphylococus aures)S ©| €3 dd@AH ZFAHA, A9
Acetone FZE33, Acetone F&EE Chloroformoz F2% A3
Hexane FZE9A 9n] e F4E YUY £719 35dA A4
olu] gle VAL ARY & YU
olg AASL &nlgAQ o] ¥ANRY, 1 FAEAEAEL AE
AEES T3 ASE JEhiY, JUAsA R YFAE L
2482 o]4d ¥ At AlrEH.

7]
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[ABSTACT]

Purification of Bioactive Materials from Opuntia

ficus-dica and Identification of Their Bioactivities

Kuk Chul Kang
Major in Education of Chemistry
Graduate School of Education, Cheju National University

Cheju, Korea
Supervised by Professor Sunjoo Lee, Ph. D.

In order to identify th_e bioactivity of components from the fruit
and the trunk of Opuntia ficus-dica, they were extracted by using
methanol, hexane, chloroform and acetone. Anti-oxidation activity
were measured by using 1,1-Diphenyl-2-picrilhydrazyl, and the
activity of extracts from the fruit was in order of acetone extract(74.
*+2%) > methanol extract(61+5%) > hexane extract(59+5). The
activity of methanol extract from the trunk was 27 +2%.

Anti-bacterial activity of extracts mentioned above and substances
separated by using water and chloroform from each extract were
measured against Gram negative E. coli 8742 and Gram positive
Staphylococus aures. Acetone extract, and chloroform extract from
acetone extract showed anti-bacterial activity against E. coli 8742.
Acetone extract, chloroform extract from acetone extract, and hexane
extract also showed anti-bacterial activity against Staphylococus
aures. These combined results suggest that Opuntia ficus-dica has

anti-oxidation and anti-bacterial components.
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