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A8 7 Buge Z718W22E P38 tumor cell lineo] thd M A AsgAT
## 2} microsome #¥¢] HAr3l AL A3l Fe'*/ ascorbate 0.2 &3 27} AX
A7 AHEAAT FABAAL 2 5709 flavonoidA) HEES 2E5Yrh 22 AFE
F-ZEAE HAANFA 2+ spectral data®t B g 3ol 93}t taxifolin, orobol, eriodict-
yol, dihydrokaempferol, steppogenin®.2 zZ}7Z} FA S o) FFEE ) AT ICy
o] Z4zt 6, 3, 3, >50, 10 uyg/micIUT taxifoling ]38 P388 cell lineo] ) ¥ 43
A3l 242 ICxo] 0.18, 3.3, 15, 6.2 ug/mioI Q). A Escherichia coli BE 1186, Salmonella
thyphimurium SL 1102, Staphylococcus aureus IFO 12732, Staphylococcus aunreus R 209, Can-
dida albicans] HAME FABAPE JehlA hci(1994d 29 2890 A, 19943 4%
114 ).

FA B (Cudrania tricuspidata)y= BUF3o) &
3he HEA 4ANE £ #FEoEA Syl ¥R
A F3, YERSA F2 EXE A Eolthh o

el A HAFAELE ERE B ol X ARE
A& 848 velddE AL 245la 1 2522
oj9} e BPL e 571A flavonoidA FEES ¥

HEL AN dE2FH U e dxz 79l 23tk £ drdMe o5 gtz S
=9 5% 82 4 8% B, A% 3, /394 ZAEgens B staxt o

ol g, #HAY, FHHE 5§ Aasdh=d AHHEAR

? 53] 1 s 2718 teHew AAXEY 5& Mz W oeky

Sdotn Ashie L nUT? E ) Bwe) siehy

2o i A7 1983d5H BiH7] AZEte] 332
Bl wyZ)A28E cudraxanthone A-0® cud-
raflavone A-D,* euchrestaflavone C,'" cycloartocarpe-
sin, populnin, quercimeritrin,”® 6-deoxyisojacareubin®
ol EEHAL, ¥, o 52 2719 Yo 2HE kaemp-
ferol, kaempferol-7-O-glucopyranoside, naringen-7-O-
glucopyranoside,’® B-sitosterol, B-sitosterol glucoside,
5-O-methyl genistein' %-¢] £4& Ry 12}
g719 BioXe 7 2359 sgTan wae »
AEEA B dF= AFsAAT. A4S HIE
2RH #4432 QA E E4S s FHES g5
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T FA BF-o] vgg F2E27E P388 cell lineo)

AE 2

B Ao AMEFE A BIE(Cudrania tricuspi-
dateye 19919 49 Azhdx FElF AgatelA A3
3ty ot
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72 gapitel 27] AAQ kgrE T4 AEH F
80% methanol& 7}8l] ALNA 24A1% F&53 ¥
gAYt AASK . Methanolo] A|AHE F
ZE-S diaion HP-20 column(Nippon Rensui Co. 5 X 30
cm)ol &2 Al7]2L 50% methanolE Aol F vpx]

w6 2 100% methanol2 &ZFAFTh olFolA &ist

Key words : Cudurania triscuspidaia, Moraceae, Taxifolin, Orobol, Eriodictyol, Dihydrokaempferol, Steppogenin, Cytotoxi-

city, Antioxidant activity
*Corresponding author : I.-D. Yoo



106 o117 - $744 - A - AVF - 279 - fAF

2 AE Y @yl vind Feg 100% metha-
nolé-& £8& Y 3L Bl AT F ethyla-
cetate 1LZ 33] W8 F&39c) Ethylacetated &-&
A} F =3 silicagel column(70~230 mesh, Merck
Art. 7734, 4X20 cm)o] 7189 chloroform-methanol=
30:1,20:1,10:1, 5: 18] A7) guho] o)) £xHo=
22 NAY. 828 28 ES chloroform-methanol=5:
1] silicagel TLC(MERCK - Art. 5715)%4¢ll4] monitor
3t B8 I~IVe) 4719 ¥8eo =z i F RfA 03¢
8 lllezRe dA44 3¥E 1800mge Eth
3 RfA] 06~0.721 £3 I disiA HPLC(Senshu
Pak. ODS, 20X250 mm, 48% MeOH, 9 m//min, UV 290
nm)E 2A13k 315HE 2(13 mg), 3(4 mg), 4(20 mg), 53
mg)E &F3A A

771 B4

UV/Vis spectrophotometeri= Kontron Uvicon 930&
AL 319w HPLCE Tosoh CCPM¥ UV 80102, EI-
MSt Hewlett-Packard MS Engine 5989AE, NMR
spectrophotomers= Varian Unity 300& AR&-81{th

B #M &3

St 844 A8 #dF = Escherichia coli AB 1157
(KCTC 1923)-¢} o] #& RAFE 3= 17344
ol E. coli BE 1186(KCTC 1924), Salmonella thy-
phimurium TV 119(KCTC 1925)dF9} o] & =it
F2 sl ag4eA WolFA S, thyphimurium SL 1102
(KCTC 1926), Staphylococcus aureus TFO 12732(KCTC
1947)7F 39} o] 79 <A AT F2 S aureus R 209
(KCTC 1928), Candida albicans IFO 1594(KCTC 1940)
=9 gjAea st paper disc assay ®HPol o3 1
mg/mle] FEE AP Ztzbe] tid g4 A4S
AX g AZ(mm)S 33

Sarsl g &3

ist g4 oju] BHag W sl v FEALF
24 ol 3h)Ql Fe**/ascorbated ¥ o3 A} 3}
At & AE 657¢ 3 F(male Sprague-Dawley)e] 7+
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%= malon dialdehyde(MDA)2] <& TBAS W& A7l
% 530nmolA EFFEE FHGoEN 7z A g
gaisl 848 2P en FXT vuste] Ao
ALl AEE HEEE eI 44 dzT=EE
$713+4 421 BHT(butylated hydroxytoluene, Sigma)Z

ApgasT.

et ME MFE A8 &3
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HEFE 5% FCS(fetal calf serum, Gibco BRL)7} &
3 RPMI 1640(Gibco BRLMIAIE A}8-3ta] 5% CO,,
37C & fAsK AX wigrloA wigstAch AR
A3 X BFEE 5X10¢ cel/miE 25 96 well
tissue culture microplate] 0.2 ml/well2 HF3td AL
£399ck 2 microplatedls FA 2 &9 dE2TE
s£9on, 7 AP ) o9 wellz FAFA
AAE DMSO(dimethylsulfoxid, Sigma)s] IJHA
DMSO02] H&2% %7} 0.1% ol8k7t FA 713tk A%
]7}e. Monks S¢] SRB assay2 ZA3dcthk = Al
¥E TCA(trichloroacetic acid, Sigma)Z A A|7) %
a3t A3sle dyeql SRB(sulforhodamine B, Si-
gma)s AFAA 10mM tris baseZ =1 F 570 nm
o] A} ELISA reader(Flow)& Al83lo F3 =& ZA3}
drk. AXY 4AES 7 plates] thETH Hadhe
2339k 50% AX 3% AT =0CH)e] A A
A AL welld] FFEMAAN ARE Ashe= Al
oAl THE time zero plated] FHE(TyE Xi}}?} k-
=7 welle] F3%(C)dllA time zero plated] i3s
(T2 AT Foz YE F 1008 F3l4 500 Yo
L & 100XT-Ty/C-To=50& F3Hch

o ¥ oE

TF= 24

A ¥tz el 80% methanolZZEof ojs] HP-20&
0] 83 &3 chromatography$} ethylacetate 52& 12|31
silicagel chromatographyZ 3} I~IVe] ¥3& dn
23 MeozREe s1gE 12, 4 [2¥HE prep-
HPLCO) oj& AR o5t 3{E 2, 3, 4, 58 44
¥ 3tk

olE BEHEY T ¥AZI IFYE 12 EILMSJ
o3ty [M*] mz=304, UVAumnm(loge) 291(4.29), 335
(366, shyoz uelygct 'H-NMReIA & 4.40 ppm(1H,
d, J=114Hz, H-3) 2 & 450 ppm(1H, d, /=114 Hz,
H-2)9} signal2 w]Fo] o] g3E0| flavanole] dFU
Ao g A=}l 3 aromatic region®] H-H coup-
ling® o]&¢] chemical shift], ®C-NMRoj|A2] chemi-
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cal shiftX] = DEPT(distortionless enhancement by po-
larization transfer) spectrumdl] ¢]3}e] o|3FE -2 taxi-
foline. 2 A3}t

33HE 28 ELMS [M*] mz=286, UVim,nm(loge)
2732.74)E JElten, 1H-NMR9] § 6.12, 6.24 ppm
(#2+ 1H, d, J=18 Hz, H-6, H-8)# 5 6.74~6.92 ppm
B9 resonance 53] 87.93 ppme] singlet proton E
BC-NMRol| A1 2] §124.3 ppm| resonance = 1|0 isof-
lavonoid®] dh}Ql orobol2 EA 3}

3H3HE 3¢ EIMS [M*] mz=288, UVAy,nm(loge)
288(4.13), 337(3.25, sh)e}Ron 1H-NMRo|AM & 2.96
ppm(1H, dd, /=168, 12.6 Hz, H-3A), § 2.59 ppm(1H,
dd, J=168, 33Hz, H-3B) signalo] ¥ ABX
type2] coupling patterng RoF3 gl A} § 518
ppm(1H, dd, /=126, 33Hz, H-2) % § 577~6.69
ppm¢] signal Z#]3 BC-NMR spectrumol] ¢}&}ad fla-
vanone®] Y9l eriodictyolZ2 EA3Fc}

33HE 45 EIMS [M*] mz=288, UVAunm(loge)
291(3.75), 330(3.56, sh)@ Zgter 1H-NMR % BC-
NMRo| 49| signalge] FE 14 w9 fARMYTh
a8y 6 6.84 2 7.35 ppm <] chemical shift$} H-H cou-
pling constant 2 ¥| 3o} & wj(Ztz} 2H, d, J=8.7, 2.6 Hz,
3" 4 5-H)o] 3}§&E2o Fx+= FFE 19 B ringo]| ca-
techol moiety® X389 dihydrokaempferol= &43t%]
t}.
3RME 5v EI-MSelA] Exp&F [M*]1=288 mz, UVA-
matm(loge) 287(4.11), 335(3.56, sh)E ‘el 'H-
NMR % BC-NMR signale] St3E 33 w9 FAFSHe
flavanoned) ¥UFQ Hozw AAHYH e H-3,
H-5'014 feise Aoz Aztsoixl= § 631(1H, 4,
J=2.1Hz), 633 ppm(1H, dd, J=8.5, 2.1 Hz)¢9] signal=}
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H-6o2 A&E 5 Q& §7.23 ppm(1H, d, /=85 Hz)2}
resonance®} BC-NMRo)A 35HE 39 C-2'E assign®
§130.2 ppm2] signalo] 8160.0 ppmo.2 shift¥ FHoeg
Bo} C-2, 49 hydroxy7}7} &3)8}+= steppogeninO. 2
sAsgch

=3 oldT o] TAT IFE 1-6(Fig. DY 2
spectral data R ©]3}8}A AL ofn] Hud £3¥x4
HEHoz ulw AP &9 'H ¢ “C-NMR
datat= Table 13} Table 20] 23} ¢it)

g @ R O @Y

2EAAE AFEEL BEF 1mg/mlisER AHIA
AR E Aol ) FAe3-& JehlA gk st
4o IAFE 4 AT E FPEEANN ZF &
A& Vel gitiTable 3). #2318 &FE 25 phenolic
compound(acid phenol, flavonoids)7} 443184
Bt BI¥sh 2ol #AMR 87132 ehiol
FaslagE 2k 53 EE 19 24 B ringd]
meta-hydroxy7)7} Sl 3EE 49 vjaA & E4&
B2y 18§ AT meta-hydroxy?]1E AW caffeic

R,
R, R,
HO o HO o]
OH
R
OH O OH O
OH
Taxifolin(1):R,A2,R3=0H,R1=H Orobol(2)

Eriodictyol(3):R,R1=H,R2,R3=OH
Dihydrokaempterol(4):R,R3=0H,R1,R2=H
Steppogein(5):A,R2aH,A1,R3=0H

Fig. 1. Structure of compounds 1, 2, 3, 4 and 5.

Table 1. '"H-NMR data of compound 1, 2, 3, 4, and 5 (Measured on 300 MHz in CDs;0D)

proton 1 2 3 4 5

H-2 450°, d (11.4)b 7.93, s 5.18, dd (126, 3.3) 498, d (11.7)

H-34 440, d (114) 296, dd (168, 12.6) 4.53, d (11.7) 3.05, dd (15, 12)
H-3s 2.59, dd (16.8, 3.3) 2.69, dd (15, 3.2)
H-6 578, d (1.8) 612, d (1.8) 5.77, d 2.1) 594, d (1.8) 5.85, d (2.3)

H-8 582, d 2.1) 6.24, d (1.8) 579, d (1.8) 589, s 5.88, d (2.3)

H-2/ 6.87, d (1.5 6.92, d (1.2) 6.82, s 6.84, d (8.7)

H-3' 735, d &7) 6.31, d (1.83)

H-5' 6.70, d (8.1) 6.73, s 6.69, s 7.35, d (8.7) 6.33, dd (8.25, 2.3)
H-6’ 6.75, dd (7.8, 1.5) 6.74, s 6.69, s 6.84, d 87 7.23, d(8.25)

a: 8 ppm from TMS, b: coupling constant (in Herz).
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Table 2. '3C-NMR data of compound 1, 2, 3, 4 and 5 (Measured on 300 MHz in CD,0OD)

Carbon 1 2 3 4 5

C-2 85.1, d 153.8, d 80, d 848, d 76.2, d
3 737, d 1243, s 426, t 735, d 434, t
4 1984, s 1816, s 196.2, s 1982, s 198.5, s
5 1653, s 1589, s 1639, s 1652, s 165.8, s
6 973, d 99.9, d 949, d 96.3, d 96.7, d
7 1683, s 165.2, s 1674, s 1685, s 169.5, s
8 964, d 94.6, d 95.7, d 973, d 975, d
9 1645, s 1629, s 1633, s 1643, s 165.7, s
10 1018, s 1059, s 1017, s 1017, s 1034, s
1 1299, s 1231, s 1303, s 129.1, s 1183, s
2 1161, d 1168, d 1132, d 1302, d 160.0, s
3 146.3, s 146.0, s 145.0, s 116.1, d 1037, d
4 147.1, s 1455, s 1454, s 1589, s 157.1, s
5 1159, d 1159, d 114.8, d 1161, d 108.0, d
6 1209, d 1214, d 1178, d 1302, d 129.1, d

Table 3. Inhibitory activity of compound 1, 2, 3, 4 and 5 against lipid peroxidation (Inhnbition rate: %)

Concentration (ug/m/) 1 2 3 4 5 BHT
0.01 * 24
0.05 . 87
0.10 . . . . . 88
10 30 40 40 28 28 .
5.0 37 76 69 33 40
25.0 86 93 78 35 62
50.0 97 94 90 40 73
1Cso (ug/mi) 6 3 3 >50 10 0.02
*: Not tested.
Table 4. Effect on the growth inhibition of compound ekl th
2, 3, 4 and 5 against P388 cell line
cell growth: %
(ool 9 b met wm

Concentration (ug/m/) 2 3 4 5
05 47 89 9 M
1.0 31 76 87 81
50 0.7 45 67 83
10.0 —23 22 70 43
50.0 3 4 24 3
ICs (ng/ml) 018 33 15 6.2

acid7} p-coummaric acid 2.t} 23 &4¢ Veh =23
A ateba] B FEEL P8 gL 2
phenolic compound®]%3L B ring®] meta-hydroxy>]¢]
A 477t 84 Jehle 228 & AAIAS

P388 tumor cello] 3t 50% A X A% A3E=(1Cs)
= Table 4] vJepd nlo} o] 33E 2, 3, 4, 5 242+
0.18, 3.3, 15, 6.2 pyg/mie. 2, 53] 3}3E 22 orobole)
S e g2 AL YR EA FEAR e
AL453 9l adriamycin®] P388 tumor celloll oldt
ICsy= 0.113 pg/mi(datas YEMIA] &-5)2.2 orobol
adriamycin® ¥]&:8 Ao MX AR AWEAAE 7}
A Edolgtn A€t

# 3 &
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Tumor cell growth inhibition and antioxydative activity of flavonoids from
the stem bark of Cudrania tricuspidata
In-Kyoung Lee, Kyung-sik Song!, Chang-Jin Kim, Hwan-Muk Kim, Goo-Taeg Oh and Ick-
Dong Yoo (Genetic Engineering Reasearch Institute, Korea institute of Science and Techno-
logy, P.O.Box 105, Yusoung-gu Taejon, Korea, 305-600 and 'Department of Agricultural
Chemistry, Kyungpook National University, Taegu, Korea, 702-701)

Abstract : Five cytotoxic and antioxidative flavonoids were isolated from the stem bark
of Cudrania tricuspidata by consecutive purification using HP-20, silicagel and prep-HPLC.
They were identified as taxifolin, orobol, eriodictyol, dihydrokaempferol and steppogenin
by means of spectral studies. The antioxidative ativities (ICs) assayed by TBA method
of these compound 1~5 to were 6, 3, 3, >50, and 10 pg/ml, respectively. The effect on
the growth inhibition (ICs) of these compounds against P388 cell line were found to be
0.18, 3.3, 15 and 6.2 ug/ml, respectively in the order of compound 2 to 5.



