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Abstract — This study was carried out to obtain the basic information that can be used to index rhubarbs in six regions of China
and Korea. The anthraquinone and stilbene content in various rhubarbs produced in the different areas were quantitatively anal-
ysed by HPLC. The average of sennoside A content of the Chinghai rhubarb was higher than that of the other palmata rhu-
barbs(high-quality rhubarbs) produced in China. As a result, the order of the sennoside A content was 1) Chinghai rhubarb,
2) Tsuchan rhubarb, 3) Kansu rhubarb 4) Neimenggu rhubarb. On the other hand, the total stilbenes content of each of the cul-
tivated Korean rhubarb(Rheum undulatitm) were higher than that of the Chinese rhapontica rhubarb(low-quality rhubarbs).

Key words — rhubarb, anthraquinone, stilbene, sennoside A, palmata, rhapontica, Rheum undulatum
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coreanum)N A1 aloe-emodin, thein, Okabe 5%0] <o)t
(R. palmatum)°| ¥ 1-2} 8-O-B-D-glucopyranosyl chryso-
phanols¢] &3+& 3} 1,8-dihydroxy-3-[-O-B-D-glucopyrano-
sylmethyl]-anthraquinone& 22812137, Oshio™ = A& (R
corearmum)®t FBHNER. palmatum)®] vl o]t L& 7
Zrilstel AFdSI A citreorosein, Holzschuh 5]
AN R palmatumPIA] physcion-8-O-B-D-gentiobioside.
Khetwal & Pathak”-& R. webbianum®| 4] chrysophanol,
emodin, aloe-emodin, Rawat” & R. moorcroftianuml 4|
chrysophanol-8-O-B-D-glucopyranoside, emodin-8-O-p-D-
| THRR
undulatum)®] »1 chrysophanol, physcion, emodin, aloe-
emodin, rheing B.3131%137, Ko 5'% Ko''= 41 )
vt & - F U 3HR. undulatum) A1 chrysophanic acid
chrysophanol-8-O-f3-D-glucopyranoside, emodin-8-O-f-D-

\::9)O

)

glucopyranoside, Tsukida®} Yoneshige

glucopyranoside, aloe-emodin-8-O-B-D-glucopyranoside
physcion, emodin, emodin-1-O-B-D-glucopyranoside

=

physcion-8-O-B-D-glucopyranosides 2] .13k
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AnthroneFoll T3 AT2E Miyamoto 52V
(R. corearmum)?l|~| dianthrone glycosideQ! sennoside A, B,
C, D, E& 2¥3om, Oshio 5] FGNSHR. palmatum)
o)A sennoside E, FE, Oshio”7} 2132t 8| A sennoside
D, Yamagishi 5'”©] monoanthrone$] rheinoside A, B, C,
D¢} dianthrone$! palmidin A, B, C, rheidin A, B, C,
senidin A, C 5¢] A2-& B3}

StilbeneFol e ATE Yaki 5'V0] E0|3H(R.
franzenbachiiPM piceid, rhaponticing, Kashiwada 570
A F=h e A resveratrol-4'-0-B-D-glucopyranoside,
resveratrol-4'-O-B-D-(6"-O-galloyl)-glucopyranoside &,
Kashiwada 5'V°] $-tN&CEKE, R franzenbachii)o| A
rhapontigenin-3'-O-3-D-glucopyranoside, piceatannol,
piceatannol-3'-O-B-D-glucopyranoside, desoxyrhaponticin®]
10%% 22 LB L, Kashiwada 5'70] S2UZR
Sfranzenbachii)| A piceatannol-4'-O-B-D-glucopyranoside,
piceatannol-4'-O-B-D-(6"-O-galloyl)-glucopyranoside &<,
Ko 5" slaral Aujc) st - ZNHR. undulatum)o| A
rhaponticin, piceatannol-3'-O-f3-D-glucopyranoside, desoxy-
rthaponticin, piceatannol-3, 4'-O-B-D-diglucopyranoside,
desoxyrhapontigenin, rhapontigenin, piceatannolS ¥ =
2k B9, g3 A8 e tislHE Kashiwada
570] Z3+4 th&e] Phenold £ ¥ HPLCH L
Z F4sto] Basisi

HE, thskel el gt A 5 AREA AR
= 20471 5ol AlEsled 19508 7MR)E TschirchE 2
T2 slod B2 AFAEC] £ES d4E oM, anthra-
quinone 7} th&He] Abst@Ao] Ao sta, 53 A
thein(rhein glycoside)o] B4do] Tk 314132, Matsuoka™
© k2ol Wi ARl A FAUEelE 2
&Y rthein FFol £, 215 tigte] Al H rheind]
Fol dBdel Atk B3 5t om, Miyamoto 5'0&
sennoside AS |okaL Al Y Fa% 4ES
W 3193, Oshio™= anthraquinone® 9} sennoside® 242}
o] Absld-& 93t =1), sennosideT2] ED 13~16
mg/kgQl ], oxyanthraquinonef 2] 4L Woto ™| aloe-
emodin®] EDy;2 60 mg/kg®] A %t, chrysophanol, physcion
T2 500 mg/kg oo BA AlSIEAS BRIEA] Attt
A A4 e Ak s g R kst ARl
2749 AE A7iel degde] o, tiate] Alslaa
AJ5-2 sennoside 2} 813ch.

k871 7F & Y-S E sennosideo] Briy B
390 ? 19808 Kobashi 575} Hattori®*X= sennoside=
BARAA 9, 2 E F5 HA ko thgo g o)y
B 5 thidie] Altell ©J3l rhein anthroneS A8}, ©]
2ol F dF5 4, 78 2 NaFFAs, JiH5u)
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22 Aef Alsle] HPLCHE ol8-3te] =4t 2 st
4 Hw HESt BHystya; gt

ME Y

AENE ¥ I7] — =4t ANl N (Rheum undulatum)
2 20044 99 7AEE 29 2 FAANA At A
N =4S AFHS SR, T4 S Table 1T
oM Bz uie} o] ARG e, 394 &F A
A 237} PRI, B8 S A gt 3okt
I Ay R8I o, B8 H3E= Table 19 HE9 7+
onl, YL AAYATLo) BHSAT /171
Gilson 305 HPLC system(Gilson, Z%2~), Gilson 119 UV/
VIS Detector(Gilson, =& 2~), Cosmosil Cy column(4.6 x
250 mm, Nakalai, ¥ ¥), Power Sonic 520 Sonicator
(Whashin Tech, =)0 aL, A|2F2 acetonitrile(HPLCH,
Sigma, U]=), water(HPLCH, Sigma, U|=), acetone(52FeF
Z, $t=t), phosphoric acid(G4HFRE, s=ho At

AMEe| =M - =2 g 1&g 0.4 g& acetone : water =
4 : 19 v|&2 Z3st &0 20 m/Z sonicatorZ 18]l 30
Y 23] gt 25t 2S5 AT T A4 w5
sttt 7t 55%E 3 Ko 5" Ko'ol 1% W
22 543 E5F 7 1 mg& MeOH(HPLC grade) 1 ml
o =91 %, syringe filter(acrodisc 13 CR PTFE)Z o33}k
¥, HPLC &2 A3ttt

HPLC &4 - $]o1M 4 AIEE Kashiwada 5779 =
A& 8-88led HPLCE AASHL, Aol wet %53 4
7 vwsle] anthraquinone 2 stilbene F-=A12] &&F ¢ =
4 BT BEF2 S QA A Al
A
A}
ol

&3t HPLC X9 ©]&’d-2 acetonitriles} 0.05M ¢!
b EAOZ Table [} & ZACZ gradientdtAth. A
HEEE 40°COINL 42 0.8 m/mine] o, AZnlE
2L uvwvis AE71E o8-8t 280 nmolA] &SIt

3F anthraquinone ¥ stilbene F=A9} F)REA T 5
TARRE EoF T8 5 95% ©]/49] sennoside A
o

Table 1. HPLC gradient systems
Time 0 40 55 70 71 90
%(B) 86 75 20 20 86 86
A : acetonitrile, B : 0.05M phosphoric acid
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& F=r] Foll 55 AYoke] V1o = mt)E
(Polygonaceae)®] Rheum palmatum, R. tanguticum, R.
officinale®] ¥2] Bl eSS AxT Ao, =t 2 A
Bo] oFAero 2= olo}k tiEolX R coreanum®] EF
o] slom, o5 F7Ee] HelErlE Az Aol
ol 9} ol T} kol m FEA IR palmatum
Linne, R. coreanum Nakai, R. tanguticum Maximowicz, R.
officinale Baillon)°] 7|94 EZ SAlHo] glovt, ) A
i E-2 100% ECHFA D& R undulatum?) RO.2 73
B ZHolM ) gk

F=Y %A HFA R palmatum, R. tanguticum, R.

Table II. Rhubarb specimens examined
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officinale®] A= A @FHiFL), T HME), AR
AEUNE)CZ AR o we} TARHAREEsELE), , TA
FOFEAKRF)) , TS ERAE)) o 3Fo= o
HEch MU el AYERE), LK), S5
@fyd SollA AEETh 2 oRF O R YRl AT
EiREDe] Jaz, 482e] vkdo] Qe F8A tigeloh A
S-S e e AL, AFEIK), A L)
ZoA At AuEF R ke FEA gt} nA|
3o AbAd o) FEOURR), THEK), SHEEERS) 5
N MEEE RIFOR, ol HEINE AR sl Tof
), ol Qe dEA i, FEA dgeln?

sl Bkt 8 R coreanums 71YLE Sk ok
E F5A s AFE(ERE)0IBL 311, sennoside

Place of production

Place of market

Kansu China(H 7§ ")
Kansu China(H7 HE)

Neimenggu China(N%t7 &)

Tsuchan China(P9)1 HE)
Tsuchan China(P8)ll H[EH)
Tsuchan China(PUJ!l HE)
Tsuchan China(8)l] H&)
Chinghai China(FFif )
Chinghai China(Fi% &)
Chinghai China(F% TE)
Tsuchan China(fWJ!l HUED)

Sodung China(BIH HIH)
Changsha China(E¥> &)
Sodung China(AF3¥ &)
Chendu China(e#5 )
Chendu China(5#5 #&)
Chendu China(BE8 EY)
Tokyo Japan(BLit HZA)
Chendu China(%#3 HEH)
Chendu China(F&8 )
Tokyo Japan(RI HA)
Chendu China(BES HE)

No. Classification

1-1 Palmata($740%)
1-2 Palmata($%50%)
2-1 Palmata($8#0R )
3-1 Palmata($%50R)
32 Palmata($750%)
3-3 Palmata($750%)
3-4 Palmata($f%0%)
4-1 Palmata(&H#05R)
4-2 Palmata($%#0R)
4-3 Palmata($F450%)
3-5 Rhapontica(+ X &%
5-1 Rhapontica(-t K3 HR)
5-2 Rhapontica(:t K #R)

Kyungbuk Korea(B8it #E)
Kyungbuk Korea(Bl ##H)

Kunwee Korea(ZEJg #&[®)
Youngcheon Korea( )i &)

*1) sennosdie A, @ emodin-1-O-B-D-glucopyranoside, (3 mixture of chrysophanol-1-O-B-D-glucopyranoside and chrysophanol-8-O-
B-D-glucopyranoside, @ emodin, @ chrysophanic acid, A 4-3, B 4-2, C 4-1, D 34, E 3-3, F 32, G 3-1, H 2-1, I 1-2,J 1-1

Fig. 1. HPLC profiles of anthraquinones detected from the Palmata group of Chinese rhubarbs.
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204 Benel o] gh=ak FURKGS-1, 527 STt B
h3H(3-5)2 retention time 24.37 min.o|A ECiEAC] AR
EZ9] rhaponticin®l] 7118 Al1dS A2 4 At
a2, Fig. 1914 Bisnle} o] F=p2t S84 th3elA
£ ol A% rhaponticin®] Al28-g #FE 4 qirh 2
B}, S04 i3 FollA Asigat gl 4-29F 4-3, AR
A2 T3l 3-10] FYT HPLC HES HoFlon, &
3l 7HeAd Ak isel 14151 1271 Be S B
o} ol¢} e A= FEA dEBQ R palmatum, R.
tanguticum, R. officinale®] 7140] ER1HA] ¢F-& Zdefel A
T8 FEE 7] wiolE ALREAR, 10l 2A%
o AEste] B, H|dite] dEo] AFEUE - a5y
(R tanguticum), 7<73%%0] FANIR. palmatum), A}

d

s}

*@ piceatannol-3'-O-B-D-glucopyranoside, @ thaponticin, & emodin-1-O-B-D-glucopyranoside, @ rhapontigenin, & mixture of
chrysopbanol-1-O-B-D-glucopyranoside and chrysophanol-8-O-B-D-glucopyranoside, ® desoxyrhaponticin, @ emodin,

chrysophanic acid, A 5-1, B 5-2, C 3-5.

Fig. 2. HPLC profiles of phenolic constituents detected from the Rhapontica group of Korean and Chinese rhubarbs.

Table IH. Contents of components in Palmata group of Chinese rhubarbs

(Unit : weight/weight %)

Compound  1-1 1-2 2-1 3-1 3-2 3-3 3-4 4-1 4-2 4-3
A 0.470 1.098 0.477 0.247 0.203 0.260 0.243 0.417 0.226 0.041
B 0.319 1.800 1.133 0.782 0.389 0.691 0.325 13.735 0.270 0.067
C 4.175 2.549 5.865 6.182 2.687 7.812 4.483 9.813 5.419 4.000
D 5.528 4.854 1.266 0.956 1.194 1.383 0.633 2.182 1.983 1.255
E 0.610 0.615 0.597 3.311 2.902 3.527 3.366 4.903 3.731 1.768
F 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0 0
H 0 0 0 0 0 0 0 0 0 0
I 0 0 0 0 0 0 0 0 0 0

*A-Chrysophanic acid, B-Emodin, C-Mixture of chrysophanol-1-O-B-D-glucopyranoside, chrysophanol-8-O-B-D-glucopyranoside, D
-Emodin-1-O-B-D-glucopyranoside, E-Sennoside A, F-Rhapontigenin, G-Desoxyrhaponticin, H-Rhaponticin, [-Piceatannol-3'-O--D-
glucopyranoside



Vol. 36, No. 4, 2005

Table IV. Contents of components in Rhapontica group of
Korean and Chinese rhubarbs (Unit : weight/weight %)

Compound 5-1 5-2 3-5
A 0.295 0.594 2.672
B 0.252 0.239 1.910
C 9919 9.343 12.033
D 0.653 0.585 0.758
E 0 0 0
F 0.685 0.208 0.897
G 1.647 0.911 4.600
H 26912 27.408 22.424
I 8.640 6.901 4.224
J 37.884 35428 32.145
K 11.119 10.761 17.373

*A-Chrysophanic acid, B-Emodin, C-Mixture of chrysophanol-
1-O-B-D-glucopyranoside, chrysophanol-8-O-p-D-glucopyranoside,
D-Emodin-1-O-B-D-glucopyranoside, E-Sennoside A, F-Rhapon-
tigenin, G-Desoxyrhaponticin, H-Rhaponticin, I-Piceatannol-3-O-
B-D-glucopyranoside, J-Total stilbenes, K-Total anthraquinones

Table V. Average contents of sennoside A in Palmata group
of Chinese rhubarbs (Unit : weight/weight %)

Samples Sennoside A
Kansu(n=2) 0.612+0.003
Neimenggu(n=1) 0.597
Tsuchan(n=4) 3.27740.133
Chinghai(n=3) 346710915

*Values represent the meantS.E.
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