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ABSTRACT - Rheum tanguticum has long been used in oriental medicine as antipyretics, analgesics, anti-inflam-
mation, aperient, hypertension medicine and medicine for skin disease. This study has investigated the effectiveness
of defense for gastritis making use of Rheum tanguticum and its similar plants, Rumex cripus, Rheum officinale, Rhem
palmatum and Rheum undulatum. Chysophanol, chrysophanol-8-O-glc, Desoxyrhaponticin desoxyrhaponti- genin,
emodin, isorhaponticin, 2-methoxy-4-hydroxyanthraquinone-5-O- glc, physcion, pirace-tannol-3'-O-glc, resveratrol,
rhaponticin and rhapontigenin are used as the components of Rheum tanguticum. In HCl-ethanol-induced gastritis in
rat, the most effective extract was 70 percent ethanol which is of Rheum tanguticum, showing the inhibition of 91.8
percent to the gastric lesions. 70% ethanol extract of Rhem palmatum and Rumex cripus shown inhibition of 75.6 per-
cent and 73.2 percent, respectively. This effectiveness is considered as acid-neutralizing capacity, anti-H.pylori and
anti-oxidant activity. 70% ethanol extract of Rheum tanguticum and its component, piracetannol-3'-O-glc exhibited
higher free radical scavenging activity than others. These results suggest that Rheum species extracts and their active
components could be utilized for the treatment of gastritis. Furthermore, these results are expected to contribute the
standardization with objectivity and reliability for Rheum species, medicinal herbs. In addition, it can contribute to the
prevention of indiscriminate distribution of imitation, and the rising rate of dependence on imports of medicinal herbs,

and mixing prevention of low-quality goods.
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desoxyrhapontigenin, emodin, isorhaponticin, 2-methoxy-4-
hydroxyanthraquinone-5-O-glc, physcion, piracetannol-3'-O-
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AY 2 A%t A AAE F I I Helicobacter
pylori (H. pylori)°] ™3} colonization &JA] &S Lolx
QFTh, TS 73E wre Aoz olFE AME HJRES i}
HatA FAste] f1xdut -’E— 3= 7H 4 = free radical
o] AA 8-S Polir] 98k 2,2-diphenyl-1-picrylhydrazyl
(DPPH) A8 2 LA EFA AGS E SNU638 Al
E AFE3E MTT assayS A&t}

uY HE 2wy
j=
T;]—_TI_ET;Hﬁ—JJ. H]J—Jy_xgokoi /\].JC_L?;]_ okx]e_ Ci't_g_q]i]o_’
Ao B TG & B 0% oleE FEE gL
th3te] A &<l chysophanol, chrysophanol-8-O-glc, deso-
xyrhaponticin desoxyrhapontigenin, emodin, isorhaponticin,

J o

2-methoxy-4—hydroxyanthraquinone—5-O—glc physcion, pirac-
etannol 3'-O-glc, resveratrol, rhaponticin 2 rhapontigenin

FOlFEAH kAT Fo B Y b1 & e )
@%4%%@%%m@m%@m@@%§ﬂ¢%ww%

ol Abg-sheiet.

Xjep @ 7P|

Fetal bovine serum (FBS), RPMI medium 1640, bacto
agar, brucella broth= Gibco (Rockville, MD, USA)A| &<,
MTT agent, penicilin-streptomycin, trypsin-EDTA, scimetidine,
ampicillin& Sigma (St. Louis, MO, USA)A|¥% <., hydro-
chloride, ethanol, methanol Duksan (Gyeonggi-Do, Korea)
AFE THSA AHERen 7IEr Al B & &re
B8 AdFA S ARSI 717 inverted microscope
(Olympus), pH meter (IQ), CO, incubator (Forma scientific),
centrifuge 5810R (eppendorf), high speed centrifuge RT-
6000 (Sorvall), AnaeroPackCampylo (Mitsubishi) 2 UV
spectrophotometer UVM340 (ASIS) 52 AM-3I3A

yusE

AEFAL () oA % w2 AF 180 g Wl 9] Sprague-
Dawley Al 4 dFH & 22+2°C oA 2 F7+ A531
X o7l ] Ado] AlgEon EEA o] Hete 12
}\]7]./351' ;q,Ez;H }‘]?ij’— _7_-53/\]_3 (/\Lo]:/\]_E) 2 2o %

o

olon = gl FX

AGS, SNU638 cells & Korean Cell Line Bank (KCLB)

oA Tk, mf A RPMI medium 1640 10%
FBS, 100 units/mL penicillin ¥ 100 ug/mL streptomycin<
E3tste] ARSI Ml 5% CO, 2 A E )
F7] Welld 37°C = wieFstien mdd Axs 1%

trypsin-EDTA®] F-7A171
Collection for Type Culture (KCTC)AIA Y

% ALY H. pylori= Korean
Eli=

HCl-ethanol of 2J¢t &l F A

Al et B3 g3HE dolr izt ﬂ]% 180 g Ul <]

o] 7 FAFE ARESI] 2447F AT & HAE A

T T3l 305 Hell HCl-ethanol (60% ethanol ] 150

mM HCI $3H7) | mLE A+ FoF d2], 4 °}°ﬂ 1

A7y BFX|3F 9 ether 2 XAMAA Y& AEsl9th 4
R

3t §1& 2% formalin 8N 02 1087 HH sl ¢ LH
1Z JHA 2AT TS RS Al ste] Al Qo) 1
e £ake] Zol(mm)ES v (x 10) 3lollA =% 5o

gastric lesion index® 3}%]

*Inhibition(%) = (Control lesion index — Sample lesion index)
/ Control lesion index x 100

A AEy

AR A EHE A4t whgste] AMbARES VYEh=
AA L] AFEE Fate AFHOR, tigkepdel BAE
Ak AAHE 2w Wdste] Ad@sdth WA 1 my
100 pL %= 0.1 N HClOll AAS &9 ¥ 100 pL E==
50 uLE # 3l 37°C2] shaking incubatorol] A 1A]7F W&
AF13L e 4HS 0.IN NaOHZ A7 3lith. 2ok
methyl orange, YA NZFEZ hydrotalciteS AFE-3H3ATH.

1_4

Helicobacter pylorizo]| Tj¥t St &g

Ad 2 ALY, ALl AJAAA=E 2 GHX H. pylori
o] A AAEHE =<lsr] 28t Baed W B Kim
o] WS Zg WSt Atk WA TmL ¢
brucella agar ¥iA] 2 7% 2] horse serum®] ©7! petri dish
o T FEZ =2 ImL 9 AAE T sHth 7]l
5x 10°CFU 9| H. pylori & ¥F3F3L 37°C o4 (AnaeroPak
Campylo : 85% N,, 10% CO, and 5% O,) 3 Y7+ vj<Fst
St FAHNZFCZH ampiciling AT

DPPH A&

In vitroo| X9l A& free radical scavenging &35
743132} DPPH radical A1 A 8445 S35t & A
55 78] w57t HEsE ZAISAL 400 LA FE| F
sl o719 1.5 x 10*M DPPH/ methanol £ 100 ulE
7Fek ok # EskElar Ao 3087F XS 3 520
oA FEEE S8 S 48t 3= DPPH radical
S 50% AAE FE(C,)E FAISL, FHHRFER
L-ascorbic acidE ARE-gH}o,

*Inhibition(%) =

(Absorbance,,,,— Absorbance,,,,.) / Absorbance,,,, x 100
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MTT assay

A5 AA 3= AdHolth Cell suspension &2
well o] &7 vz &, Hllx] 100 L & 232, CO, incubator
(37°C, 5% CO,) oA 24417 BASIATE. 2447 5wl =]
£ Zolgal, v AAT s =S ¥k 2447
T MTT AleF 100 uL & B ATH 4417 & Hepd AH o]
Hietol| A HofR| =] oA Z24lsd §9S A A3t DMSO
2 =52 F 96 well platec] &4 FHE=E SHAT.

*Inhibition(%) =
(Absorbance,,,,— Absorbance,,,,.) / Absorbance,, ., x 100
5742
RE APASE RN EFLAS AN, 7 2
Zke] Z}ol= Student’ ttests: AHE3F] p<0.05 & W F
AMo® fel4el stk By st
A% Y 28

HCl-ethanolo] 2oJ%t & F A

oehEe] ARl = 983 Wl AAE S4AA ¢
7 ute] necrosise}t apoptosiss 7H58F AlZIt) WA in
vivo 4] oehg fr, 9] &4 2de 34 199
pathogenesisZ AT F = =72 IIFHIL o
FER9S AHEEHe] HClethanol® 23 $1%9]
e Golrax APt A3, gixae] 49 2
A47F 1128+ 17.0 mmel 2o Hlste] & B 70% ol &
& FEE 500 mgkg FAA GAENTS 217F 61.4+£28.6
mm(45.6%), 9.2+ 53 mm(91.8%)%, FAZS 27} 64.0 £
21.2 mm(43.3%), 30.3 + 18.8 mm(73.2%)=, 2F&t)so 7+
7} 52.1 +25.8 mm(53.8%), 57.0 + 19.6 mm(49.5%)=, &<
e 7zt 39,5+ 17.3 mm(65.0%), 27.5 + 15.0 mm(75.6%)
2, 283 F8ke zH7; 327 £24.3 mm(71.0%), 58.0 £
254 mm (48.6%)2 AT FAHUERLOZ AME-S
hydrotalcite= 100 mg/kg FA] 63.1 = 10.5 mm(44.1%)Z
9 AR FE JAFR LY cimetidine2 59.2 + 8.3 mm
47.5%)2 JAsA T Aol ALgs FuEU S} v
At F FTENFY 70% NES FE2E FoA] 91.8%
2 7P =2 4 9dAE BAtK(Table 1).

T A

Fepeh AR g1l o A
T Al 91kl 3} g o R
5o slof 91 e} g =4 o 5 85
o, ALY A2 0.IN HCIZ ARt g4

Table 1. Effect of Rheum tanguticum, Rumex cripus, Rheum offi-
cinale, Rheum palmatum and Rheum undulatum on HCl-ethanol-
induced gastritis in rats

Dose Lesion index Inhibition

Treatment Extraction (mg/ke) (mm) %)
Control - 112.8+£17.0 -

Rheum tanguticum Water 500 614+ 28.2; 45.6

70% Ethanol 500 92+53 91.8

Rumex cripus Water 500 64.0+21 2*: 433

70% Ethanol 500 30.3+18.8 73.2

Water 500 52.1+25.8" 53.8

Rheum officinale o0, ihanol 500 57.0+19.6" 495

Rheun palmatum Water 500 395+ 17.3:: 65.0

70% Ethanol 500 27.5+15.0 75.6

Rheum undulatum Water 500 327+ 24.3*: 71.0

70% Ethanol 500 58.0+254 48.6

Hydrotalcite 100 63.1+10.57 44.1

Cimetidine 150 59.2+83" 475

The value represents the mean =+ S.D. Significantly difference,
p<0.05, "p<0.01, " "p<0.001 compared to the control.

Table 2. Acid-neutralizing capacity of Rheum tanguticum, Rumex
cripus, Rheum officinale, Rheum palmatum and Rheum undulatum

NaOH consump- Inhibition

Material Extraction fion Volume (L) %)
Control 105.7 £2.1 -

Rheum taneuticum Water 90.7 £2.1" 14.2
SUICUIT 2006 Ethanol ~ 89.0 +3.0" 15.8
Rumes crioms Water 88.9+ 15" 16.0
P 70% Ethanol ~ 97.6+1.1" 7.7
Water 87.0+0.6" 17.8

R ; .
heum officinle 100, anol 94,5+ 12 10.7
Rheum palmatum Water 91.4+0.6" 13.6
p 70% Ethanol ~ 95.1+1.5° 10.1
Water 87.0+0.6" 17.8

R .
hewm undulatum o0 panol 957+ 1.0 9.5
Hydrotalcite 56.4+£2.0™ 47.0

The value represents the mean + S.D. Significantly difference, “p <
0.05, “p<0.01, ™" p < 0.001 compared to the control.

7}z 90.7 + 2.1 pL(14.2%),
89.0 3.0 uL(15.8%)=, YAIE 7Hzt 88.9 + 1.5 pL(16.0%),
97.6 + 1.1 uL(7.7%)=, k&2 2Ht 87.0 + 0.6 pL(17.8%),
94.5+ 1.2 uL(10.7%)=., FHH-2 2Ht 91.4 £ 0.6 uL(13.6%),
95.1 + 1.5 ul(10.1%)%, 28]3 Z3-e 717+ 87.0+0.6
uL(17.8%), 95.7 = 1.0 uL(9.5%)% 531288 23 th(Table
2). FEEZ o] &3 A AAHAIQ] hydrotalciteol] B] 3}
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Table 3. Acid-neutralizing capacity of Rheum tanguticum constit-
uents

Table 4. Colonization inhibiting activity of Rheum tanguticum,
Rumex cripus, Rheum officinale, Rheum palmatum and Rheum
undulatum on H.pylori

Material NaOH consumption  Inhibition
volume (pL) (%) Material Extraction Dose (ug/mL) Colonization
Control 56.3+0.6 - Control - - H++
Chrysophanol 50.0+ 1.0 11.2 10 -
Chrysophanol-8-O-glc 48.0+1.0™ 14.8 Water 50 -+
Desoxyrhaponticin 50.0 + 1.0::* 11.2 Rhewn tanguticum 100 +++
Desoxyrhapontigenin 49.0+ 1.7 13.0 10 ++
Emodin 523+15" 7.1 70% Ethanol 50 ++
Isorhaponticin 46.0+1.0™ 18.3 100 +
2-Metho>.<y-4-hydr0xyanthra 51.041.0™ 95 10 ++
-quinone-5-O-glc Water 50 ++
Physcion 457 £ 1.5" 18.9 2 ) 100 ++
Piracetannol-3'-O-glc 48.0+0.0™" 14.8 umex cripus 10 ++
Resveratrol 523+0.6™ 7.1 70% Ethanol 50 ++
Rhaponticin 50.0+ 1.0™" 11.2 100 ++
Rhapontigenin 453+0.6™ 19.5 10 ++
Hydrotalcite 282+0.1" 49.9 Water 50 ++
The Vilue represents the mean + S.D. Significantly difference, p < Rheum officinale 100 ++
0.05, "p<0.01, "'p<0.001 compared to the control. 10 ++
70% Ethanol 50 +
=2 AMEES ZIdsE AHAY R eR 74 100 *
B A F2 8o oF 10% o4l AL wsjshe A o o
B3} Qe Aew B & At e fEARoR - N
+ chrysophanol, chrysophanol-8-O-glc, desoxyrhaponticin, Rheum palmatum 10 T+
desoxyrhapontigenin, emodin, isorhaponticin, 2-methoxy-4- 70% Ethanol 50 +
hydroxyanthraquinone-5-O-glc, physcion, piracetannol-3'-O- 100 +
glc, resveratrol, rhaponyicin 2 rhapontigenin < Z}2}11.2%, 10 A
14.8%, 11.2%, 13.0%, 7.1%, 18.3%, 9.5%, 18.9%, 14.8%, Water 15000 o
7.1%, 112% 2 19.5%2 A=A skt Aol Rheum undulatum 10 e
ARESE FRARE A FNZREOE ARE-SE hydrotalcite 70% Ethanol 50 +H
(49.9%)H = Al4Fag-o] oAt g Fe T 100 +
Sgatd Gvt e Zow AZETK(Table 3). Ampicillin 10 °

Helicobacter pylorizo]] Tj¥t St &g
HAAZA H. pyloric 23H3AY, 99 2 |9 BAl

E 9rE wgo] Qo] 28 A2 A WAL, 7]
4 s, slo) H34 8%, 2204 UE 5 7]

AP H. pylorl7]' 5
s glomn o

A, BF-AA= cytotoxin- assomated gene A (CagA)Q]-
o] ThlAS 3 AJ3)aL

B} Agtate] Aengo] AN
o Solt Hle PP FHA} 2

Ao T A A EE -8 WE3a
o|Ao] THEIJE 0_11_—_0]]:]_10) FEIE BojEol= I

E ©WAL H pylori-Neutrophil Activating Protein
(HP-NAP)Y o] Bx® v} Atk H pylori7t 919 4o
Z o] FI A ZA IL-8 AU o]Ae] TFT19}
3}A] 0]7\}9} 343} Ao
! leukotriene 5°] A=

CDIIb/CDI8S %7

ol
)
”
=
ol
N
N,
I
o
-1N

-: none,+: 1-60 colonies, ++: 61-80 colonies, +++: 81-100 colonies,
++++: > 100 colonies

of oJ3] WHE = cytokine®Z oxidative burstE S 7HA]
7150 s ds v wEsHl Hol e &4
S FE VHeR 7153 I wEk H. pyloriE 2]
& A v AU S5, AAlE, "HETe] A
2 £ F Jdx 9 EREY cytoklne~ HlE] Tk
3 & g U H opylori FFAA] gastrin®] FH| A= E

3l ko] FH|7F F7Felal 4 AAA gastrine] w2 AJZF
el gstdvta B =T, olol wet H pyloridl
3t colonization &4 84S Lol Ay tjFto] H]
Sl (++++) FLEWES] 70% oehe FEE 100 ug/mL
oF k818 70% AHE FEE 50 pg/mL F 100 pg/mL,
AANE F FEE 100 pg/mLI} 70% NS FE=
50 png/mL 2 100 ng/mLAIA H. pyloridll th3t &t2H8-(+)
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Table 5. Colonization inhibiting activity of Rheum tanguticum con-
stituents on H.pylori

Material Dose (uM) Colonization
Control - ++++
10 +++
Chrysophanol 50 ++++
100 +++
10 +++
Chrysophanol-8-O-glc 50 +++
100 +++
10 +++
Desoxyrhaponticin 50 ++
100 ++
10 +++
Desoxyrhapontigenin 50 ++
100 +++
10 +++
Emodin 50 +++
100 ++
10 +++
Isorhaponticin 50 ++++
100 +++
10 +++
2-Metho>‘;y-4-hydroxyanthra 50 it
-quinone-5-0-glc
100 +++
10 +++
Physcion 50 +++
100 +
10 ++
Piracetannol-3'-O-glc 50 ++
100 ++
10 +++
Resveratrol 50 ++++
100 +++
10 ++
Rhaponticin 50 +
100 +
10 ++
Rhapontigenin 50 ++
100 ++
Ampicillin® 10 -
‘mg/mL

-: none, +: 1-60 colonies, ++: 61-80 colonies, +++: 81-100
colonies, ++++: > 100 colonies

S Fold & QA TtHTable 4). F+EAEE Z physcion
100 uM3} rhaponticin 50 pM 2 100 pMol A = Aol A}
&35t it & T HA 9% colonization A 2HE-(+)

S YeRA Atk (Table 5).

DPPH 27 &% MY
Free radical®] ¥t unpaired electronS E3$Hsl+= 350
2 AR 3 vEAS UEdth o] B 84 F

Table 6. Free radical scavenging activity of Rheum tanguticum,
Rumex cripus, Rheum officinale, Rheum palmatum and Rheum
undulatum

Material Extraction IC;, (ng/mL)
Rheum tanguticum Water 259
g 70% Ethanol 5.8
Rumex cripus Water 247
P 70% Ethanol 24.8
Water 26.2
R )

heum officinale 70% Ethanol 26.7
Water 29.5

R
heum palmatum 40 b hanol 18.7
Water 32.5

R
hewm undulatum 50 e thanol 28
L-Ascorbic acid 6.5

Table 7. Free radical scavenging activity of Rheum tanguticum
constituents

Material IC;, (LM)
Chrysophanol > 160
Chrysophanol-8-O-glc > 160
Desoxyrhaponticin > 160
Desoxyrhapontigenin > 160
Isorhaponticin 129.5
Emodin > 160
2-Methoxy-4-hydroxyanthraquinone-5-O-glc > 160
Physcion > 160
Piracetannol-3'-O-glc 94.1
Resveratrol 80.1
Rhaponticin 104.6
Rhapontigenin > 160
L-Ascorbic acid 6.5
o k3ol SEdE Fa% 985 o e, e
AR ML RS FARSA A

s

o] 9" uto)] 42 7138t} Oxygen radical2E superoxide
(O%), hydroxyl (-OH), hydroperoxide (HO,"), alkoxy (RO),
peroxy (ROO-) radical 5°] Ut} 2 9] radical> o}UX]
BF kA o] ARt A Fo' IS4 (H,0,)% singlet
oxygen©] L T}**9 Proton-radical scavaenger®l] 2|3}
gAE = ¢2]E o83 DPPH radical &4 &4 A
2 ksl @48 SUoE fA #FE F e HAY
ojth. HlwA A HAF7|E 7HAAL de T8
22l DPPH= 515 nm~520 nm¥-Zol|A] o) &%
EhfiH, absl &Ao] e =23 REgshd ARt
ojFFo] gtt]Zo] AEE L HepAlo] B (mghA)E =
gE ol &stutt®. 2 A3, = B 70% oEE FE=9
A IC FarEtsdo] 2+t 259 ug/mL, 5.8 pg/mL, &
Al2o] 247} 24.7 ng/mL, 24.8 ng/mL, FFtisto] zkz 29.5
pg/mL, 18.7 ug/mL, 223 Fhato] z}zb 32.5 ug/mlL,
228 pgmLE UERSTH 53] G 70% o e

©

b1
ot o ox

do £ © o
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FEEL FUEFO = AREEE L-ascorbic acid (IC50— 6.5
pg/mL)2t FALSHAl -3 free radical &A1 %S YERY
A TH(Table 6). FEAE LS 2= isorhaponticin, piracetannol-
3’-O-glc, resveratrol @ rhaponticinlA] 1C,0] Z+2F 129.5
uM, 94.1 uM 80.1 uM 2 104.6 uMZE 31 5] 9| th(Table
7). DPPH radical 274 @42 §IAEE ®r} Bg#9)
Ao g FAE FEESA BlwA =7 YErEh

MTT assay

& F2E5 9 fFad8dA LAY, Y

AR BAE g=ZE ubdo] 9l
pylori®] A&7 o] i‘*‘ﬂi]o% Lol o
A MTT assayE 4 *
3l a5 A] tetrazohum—based colorimetric 7
LD}o}_TL WEHAME AAA =4 A=
D AEFA Aoz de] AREI Qo)
TT assay= FdAe] Al digh 12 A A
o] A].Q_Qz]u} Hx]-o]x}oﬂ I;Hz‘gl_ M EZ 2
o= tids] 85 A2 4 Utk MTT

EghAlo] =84 7182 MTT tetrazolium
H]| =829 MTT formazan &2 3¢
o}-] %Eﬂ%

)

of
ko
ot
o

¢

¢

)
(HAY!

0,

rok
}:01,
i)

Ofi'
3
ey
=
oE 1

4» o 1o 75
30 g2 o o I R

Jé

>
i

bt o
_Il-l'l m{

g 2 flo
=

>

1o

I g
Y

&2

N
h
\
2,
112
o lo

_4

o~
A
&
©
o
AL
L rlr Olﬂ

>
N
rr
E
_VE, [‘ll‘
_|_,

o]-&3}o] formazan crystal
467— /“ o]q_ U] B3
]7]“1 "3“5} 24

FY=E 25k R0

ft
N
e
> i
rl r
51
i
7 ol
= ol
il
ft

sejote] E4 A47F MTT
~A4 formazang DMSOZ =

2 A EZFA AGS % SNU638 Al § o] g3l A3
g A, FAZ 70% NS FZ=004 1C,°] 148.8 pg/
mLE, SF&tee] & FEENA IC,0] 1274 pgmLE
Elyit}, 2 ke 2E2EEL [C,0] 200 pg/mL ©]FO 2
EbeS &<l th(Table 8). Chrysophanol-8-O-gle, deso-
xyrhaponticin, isorhaponticin, physcion, piracetannol-3'-O-

jL e le
g
r{o

1

O

Table 8. Cell viability of Rheum tanguticum, Rumex cripus, Rheum
officinale, Rheum palmatum and Rheum undulatum in SNU 638
and AGS cells

Material Extraction 1€ (g/mL)

SNU 638 AGS

Control - - -
Rheum tanguticum Water > 200 > 200
70% Ethanol >200 >200
Rumes cripus Water >200 >200
70% Ethanol >200 148.8
. Water >200 127.4
Rheum officinale 550, hanol > 200 >200
Rheum palmatum Water > 200 >200
70% Ethanol 40.6 >200
Water >200 >200
Rheum undulatum 500, piganol 1135 >200

Table 9. Cell viability Rheum tanguticum constituents in SNU
638 and AGS cells

Material 1C5(hM)
SNU 638 AGS
Chrysophanol 108.9 >200
Chrysophanol-8-O-glc 107.6 92.6
Desoxyrhaponticin 90.1 96.4
Desoxyrhapontigenin 78.1 >200
Emodin >200 >200
Isorhaponticin 98.7 173.4
2-metho>'<y-4-hydroxyanthra ~ 200 ~200

-quinone-5-O-glc

Physcion 100.4 131.1
Piracetannol-3'-O-glc 95.4 94.4
Resveratrol 137.2 >200
Rhaponticin 95.2 167.9
Rhapontigenin 152.0 >200

glc ¥ rhaponticin 1C,,°] Z}Zt 92.6 uM, 96.4 uM, 173.4
UM, 131.1 uM, 94.4 uM, 167.9 pMEZ LFERFTH(Table 9).
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2 e TEHE dolry] Y3 A Al
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chysophanol, chrysophanol-8-O-glc, desoxyrhaponticin desoxy-
rhapontigenin, emodin, isorhaponticin, 2-methoxy-4-hydro-
xyanthraquinone-5-O-glc, physcion, piracetannol-3'-O-glc,
resveratrol, rhaponticin 2 rhapontigening ©|-&3}o] A
st A3l2= aAFE 5 physcion 100 uM3} rhaponticin
50 uM B 100 pMelA = AP AMESE AR & 5 YA
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