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Determination of anthraquinones and bianthrones in rhubarb from different
sources by HPLC

WANG Zhe, XU Li-jia, HE Chun-nian, PENG Yong, XIAO Pei-gen
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100193, China

Abstract: Objective To develop a HPLC method for determining the content of aloe-emodin, rhein, emodin, chrysophanol,
physcion, sennoside A, and sennoside B simultaneously. The method was used in content determination of constituents in rhubarb from
different sources. Methods The separations were carried out at 30 ‘C on an Agilent Eclipse XDB-C;g column (150 mm x 4.6 mm,
Spm) and eluted with acetonitril and water containing 0.1% phosphoric acid in gradient mode. The flow rate was 1.0 mL/min, detection
wavelengths were 254 nm for aloe-emodin, rhein, emodin, chrysophanol, physcion and 340 nm for sennoside A and sennoside B,
column temperature was 30 ‘C. Results The peak areas and injection ammounts of aloe-emodin, rhein, emodin, chrysophanol,
physcion, sennoside A and sennoside B showed a good linear relationship within a certain range. The average recoveries were
standards-compliant. The method is simple, accurate and repeatable to be used in content determination of rhubarb. Conclusion The
total anthraquinones content and total sennosides content in cultivated samples are much less than those in the wild samples.
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Fig. 1 HPLC chromatograms of reference substance (A)
and R. palmatum (B) (254 nm)

D
T T T T
0 10 20 30 40 50 60 70 80 90

¢t/ min

1-FETF B 2-%I5TF A
1- sennnoside B 2- sennoside A
2 MB&E (C) RX&EHME (D) HPLC E (340 nm)
Fig. 2 HPLC chromatograms of reference substance (C)
and R. palmatum (D) (340 nm)

R, RA, e, Bk 0.22 pm AL
DRI, EN SR UEIBAE A AR
24 ZMHEXREE

R RSP 25 K A, /K (312D



* 1116 -

¢ %% Chinese Traditional and Herbal Drugs 25 42 % 28 6 ] 2011 5 6 A
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WEMEH SRR Y=9 620 X+ 134, r=0.999 9,
LRVEVEFE 0.243~12.165 pg/mL. [Fl:I7SHAL 6 Fh
J8C 43 1R 8] U 7 RN VR B 23 0 o KB R . Y=
14 479 X—1 516, r=0.999 8, ZMiEHl 0.403~
20.125 pg/mL; K¥EFE: Y=8 195 X—1 194, r=
0.9999, ZMEVEH 0.268~13.410 pg/mL; KEEH):
Y=25152X—1739, r=1.000 0, 25 0.651~
32.560 pg/mL; Kz Hik: Y=6 044 X—813, r=
0.999 8, £&MEVE 0.610~30.510 pg/mL; FHIEIF A:
Y=18 555 X—7 369, r=0.999 9, £t 2.20~
110.00 pg/mL; FFEVGIF B: Y=35 862 X—678, r=
0.999 6, Z&MEVE 1.91~95.60 pg/mL.
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H0.92%. 1.64%-. 2.49%. 1.95%. 1.12%. 2.26%-
2.05%.
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Fz1 KERGMBTHEIRENEE (n=3)
Table 1 Determination of seven constituents in rhubarb (n =3)

FEY R FEH KA 1] AE R E C P TA  SA SB TS

FE KB DU 1A B 2R 2009-07-13  0.313" 0362 0.493% 0.471" 0.720" 2360 0.883 0.452 1.335
Rheum tanguticum Y )1 ST 4 2009-07-12  0.093 0223 0.067 0.164 0256 0.804 0.815 0429 1.243
G A 2008-09-30  0.033  0.068 0.041 0.069 0.124 0.334 0.613 0.333 0.946

IR 2007-09-06  0.012  0.056 0.012 0.034 0.070 0.184 0.649 0.339 0.998

o D B A 2007-09-13  0.068  0.169 0.065 0.129 0.192 0.623 0.637 0.309 0.946

VY15 S ki 2009-07-15  0.083  0.023 0.066 0283 0.439 0.895 0.099 0  0.099

TR R A 2008-09-28  0.011  0.050 0.008 0.033 0.034 0.136 0.119 0.050 0.169

DY BTl 2009-07-11  0.073  0.021 0.045 0372 0.270 0.782 0.052 0  0.052

T P A 2008-10-03  0.009  0.025 0.009 0.015 0.051 0.109 0.395 0236 0.631

LNy ol RS A 2008-10-06  0.023  0.054 0.046 0.055 0.102 0.280 0.864 0.489 1.353
R. palmatum DU 1] R s A 2009-07-06  0.123  0.189 0.140 0.177 0.269 0.898 1.452 0.718 2.170
PURKET A4 2007-08-22  0.129  0.192 0.126 0.098 0.295 0.841 0.962 0.483 1.445

R ANIEAES 2007-08-29  0.048 0.280 0.026 0.178 0.183 0.464 0.095 0.047 0.142

H B4 2007-09-12  0.156  0.138 0.169 0247 0.473" 1.182 0.398 0.169 0.567

VY5 5 i 2009-07-06  0.317°  0.514° 0.199 0335 0.513" 1.904 0.230 0.068 0.298

SHEEKBRAE  2009-09-12  0.011  0.013 0.012 0.026 0.064 0.125 0.543 0.140 0.683

Hol KA Rl E 2008-10-06  0.010 + 0021 0.017 0081 0.129 0 0.050  0.050

H BRI 2008-10-02 + 0.009  + 0.012 0  0.021 0.057 0.095 0.152

s Efd 2008-10-24  0.020 + 0.038 0.149 0235 0442 0 0 0

Tl R 2008-10-16  0.019  0.010 0.022 0.099 0.109 0259 0 0 0

Tl R 2008-10-26  0.017 0.011 0.014 0.064 0.083 0.191 0 0 0

TR AL B Pl 2008-09-21  0.023  0.014 0.022 0.063 0.066 0.189 0 0 0

E PN VY114 8H 7 AR 2007-09-20  0.018 0.069 0.034 0.055 0.076 0252 0.445 0309 0.755
R. officinale DU 1A B 2R 2009-07-13  0.050  0.039 0.033 0.107 0.160 0.389 0.162 0.037 0.199
=M EREA 2009-09-15  0.070  0.129 0.058 0.077 0.135 0.469 0.284 0.138 0.422

DY s i 2007-09-18  0.034 0.013 0.018 0.081 0.130 0.277 0366 0.157 0.523

PRy el 2009-09-17  0.071  0.069 0.053 0.207 0.340 0.740 0.106 0.020% 0.126

HESYN 1 HRE K P 2008-10-13  0.044 0 0028 0251 0422 0745 0 0 0
R. hotaoense WSl RARSEIEET A2 2009-07-28 0 0 0 0.026 0.022 0.048 0 0 0
NP N B i S ) AR B A 2009-07-01 0 0 0112 0684 0870" 1.666 0 0 0
R. wittrockii BT B SR MY AR 2009-06-26 0 0 0070 0.639° 0489 1.198 0 0 0
FER DN P ey A 2007-08-20 0 0 0132 0252 0392 0776 O 0 0
R. australe DU g A 2009-07-15 0 0 0 0 0.058 0.058 0 0 0
US| DY AR 3 Pl 2009-07-13 0 0 0015 0.081 0093 018 0 0 0
R. franzenbachii N ZE M IFRIRGFRRET A2 2009-07-30 0 0 0 + 0056 0.056 0 0 0
4R PR T A 2009-09-30 0 0 0133 0252 0013 0399 0 0 0
[P “HERTAE 2009-09-17 0 0 0313° 0766° 06117 1.689 0 0 0
INGN ] VU1 AT A= 2009-07-07  0.014 0  0.084 0499° 0258 0.854 0 0 0
Al oN a0 Y A 2009-08-07 0 0  1.086" 0284 0545 1915 0 0 0
(N} =LA 2009-09-10 0 0 0532 0658 0868 2059 0 0 0
PN U T AR A 2009-08-15  0.264" 0 0835 0164 0394 1657 0 0 0
ELiPN 3 AR 2009-08-19  0.010 0  0.028 002 0021 0.08 0 0 0

AE-FZERIER  R-AKHR
R 12 S R (2 BT (1o R 2 2 e

AE-aloe-emodin

R-rhein

E-emodin

E- N K35

C-chrysophanol
sennosides +-trace level and the content less than LOQ

P-physcion

BRIy RRTEIR o NIAWT ST SLI) HPLC 5, 18
XS S I MO BRI, AT AT bn

IE b SOy dt KB AT 250

C-HRIEMy P KIEZ A TA- R 2 SR
*RONHERE R S pL #-UERERDY 2 pL A-EERERY 20 pL

TA-total anthraquinones

SA-FHIETF A SB-FHIGTF B TS-M&IE T

SA-sennoside A SB-sennoside B TB-total
*-injected amount 5 uL  #- injected amount 2 pL. A -injected amount 20 pL

EHAERNEH RO, VR KB NI A o

H BB X L PR 3 5 B A K 22 1 o) Z2 5 1)
WGt AWFFURIL, PIAE R TN EF AL AL 27 1k
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