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Determination of Contents of Four Types of Active Constituents
in Rhei Radix ex Rhizoma by HPLC

LIU Juan, WEI Sheng-li* , LIU Chun-sheng” , ZHANG Yuan
(School of Chinese Materia Medica , Beijing University of Traditional Chinese Medicine, Beijing 100102, China)

[ Abstract | Objective; To establish quantification methods for determination of four types of active
constituents in two sorts of Rhei Radix ex Rhizoma by HPLC, including free anthraquinone, anthraquinone
glycoside, sennoside, catechin and gallic acid, in order to evaluate the quality of Rhei Radix ex Rhizoma all-
around. Method: HPLC was applied on the determination of four types of active constituents with Agilent Zorbax
SB-C 4 column (4.6 mm x 250 mm, 5 wm). Mobile phase I was 0. 1% phosphoric acid-methanol by gradient
elution, mobile phase [l was THF-water-acetic acid (2:80: 1.5) -acetonitrile by gradient elution, and mobile
phase Il was 0.5% acetic acid-methanol by gradient elution; the three kinds of flow rate were 1.0, 0.8, 1.0
mL -min~'; the wavelengths were set at 254, 350, 270 nm; the column temperature were all set at 25 C.
Result: Determine of four types of active constituents in two different sorts of Rhei Radix ex Rhizoma. These
components were separated completely within 30 minutes under this chromatographic condition. The average
recoveries were from 97.09% to 103.2% , its relative standard deviations were from 0. 15% to 3.0% (n=6).
Conclusion; The methods with good reproducibility are simple and accurate; it can be used as quality control
methods for Rhei Radix ex Rhizoma.

[ Key words ] Rhei Radix ex Rhizoma; free anthraquinone glycoside; sennoside; catechin; gallic
acid; HPLC
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ELAF A2 00 S I TR) G B i 6 B 22T GE Y 48 AR
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X 4 BRI or R OT YR g R A T E A Y
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1 ##

Agilent 1100 78 =5 %0 AH (L 3% A (BL A G1314A
SEHMKI #% (13158 DAD Kl % \G1311A 4 CHf i
B LGI322A fE 2 B A% E L GI316A HE R 46 ),
Agilent 1100 4k %= T. {F ¥4, Sartorius BS110S 1/7J7
BP211D 1/10 Jj #1773 # K, KL3120D B 75 i
PEHL, KQ-S00DE R K 7 75 i 5 vk #v (VL5 & B 1l
TR A AR A PR A ) 0. 45 pum B ] UL ok i
UE A%, FW100 B 5 30 7 A8 By 6 AL ( % 17 28 7 4 A
A RAT)

P FE A 25 R R R KR
KBy R B 2R T TR (B i E Y, 2 >
98% , it 5 43 5l & 110795-200605, 110757-200206 ,
110756-200110, 110796-201017, 110758-200610,
110878-200102) ity 5 H [ 24 ity A= Wy il it 462 5 v 5 ¥
B ILER FET A FEE B (S &0 e
2 > 98% ) Wy F AR B 1A FR A A o L
TR JH B T 0 Dk g Ay 3 A, K Ol JE R
TRZRMRK , =5 e e Eh R TP B R TR B iR L4
T R 449 09 e A 4

JE R QB I R B R T 2010 4R 22 b st
B 2 R Th 2 2 B A 24 R B M R B2 M e 2
B Y B 4 K % Rheum tanguticum Maxim. ex Reg
(PHEBEFEELMA S B FEH R R
Palmatum L. (7= 8 19148 T 50N BEE B R E: 6 o
PGS, T 40 C LA ht T 24 &L
3 60 Hf, % 1.
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2 FEEER
2.1 (g RMAREST
2.1.1  EBRZEMIT B OG5 55 ik HE N Agilent
Zorbax SB-C,, ¥ #H 4 3 #£ (4.6 mm x 250 mm, 5
pm) FER 25 C s A 0. 1% B K, B g I
B, W 1.0 mL-min ™" K0 JE K 254 nm, i BF
10 wh, BEEERRP IR 1, fEME AR+ B R
P SCHRHIE , Lb 3 T Z2 R i sh AR, 45 2R ik R 5800 8
HORBE oy B R, g AR e . WL 1,

x1 WIEBESH

t/min B H /% 8 /mL - min ! 0 9% 4/ nm
0.0 80.0 1.0 254
10.0 80.0 1.0 254
15.0 85.0 1.0 254
30.0 85.0 1.0 254
: [ O
0 5 10 15 20 25
Jw N _K ¢
0 5 10 15 20 25
b
(03 c d
0 5 10 15 20 25
t/min

A5 FIR G X IR s BL R ARR 5 i s R 5
C. REEHEN 5 R S5 G B ;0. PEERE R,

b KM oo KEHd KEH ;e K H T ik

1 SHFEEERSESERSENERIL
2.1.2 BUEUERE A 1A% R Bk
Agilent Zorbax SB-C,, ¥ AH & % A (4.6 mm x 250
mm,5 pm) A 25 C, R s Ay 1Y & kg -K -
VKHSTR (2:80:1.5) ,B N, ik 0.8 mL-min ",
K4 350 nm, gEAEHRE 10 wL, BRERRFILE 2,
TEM 58 S AR HE b LA T Z R sh AR, 45 R T ik
RGOy B RCR B, o B G, I AR E . L
K2,

£2 RBHMBEEE

t/min B 25/ % W/ mL e min 7! I K /nm
0.0 15.0 0.8 350
30.0 20.0 0.8 350

2.1.3 LEREMEETRMEAIESMSF  Agilent
Zorbax SB-C,, W #H 4 3% #+ (4.6 mm x 250 mm, 5

pm) FEilE 25 C LRI A 0. 5% UKEEIR K, B
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W

0 5 10 15 20 25
t/min

M. BV AL B R N, B RS
1. HEHB; 2. FEH A
B2 HFSHABEENERAL

FmE, i 1.0 mLemin " KG 3 K 270 nm , fEFE &
10 pL, BEERF IR 2, HENEKMEMESE L,
BT ZMsh A, 45 R BT RS B RO BT, 0
FER R AR e . UL 3.

F2 REEEERG

t/min B H /% i /mLemin ! 3z K /nm
0.0 15.0 1.0 270
10.0 15.0 1.0 270
40.0 25.0 1.0 270
m

n

: A
0 5 10 15 20 25
0 5 10 15 20 25

t/min

P EFEE LA R IR S Q. KRS
m. BT 0. JLEER
B3 BERFR.ILFZSENE

2.2 XA AEIE O RTEAREUS SRR K
PR R BT ER R Wy B 3R b X B i,
Jiz 43 53 C 5 20. 00,18, 24,15.04,18.88,8.16 g+ L~
MR & X B8 & % W 1 A 360. 00, 180. 00, 220. 00,
360. 00,200. 00 g- L~ " #1468 S0 2.
KRR EFG T A FGT B RBERE, H
0.1% NaHCO, ¥ ¥ il B & HIE 1 A K 78.00 g-
L™ &5 B 2 96.00 g« L~ % IR S AT 3
WEMRBILAR KEFRTBSEE,
30% H P C 100 5 0 Mk BB 45 )y 68. 14,13.41 g-L~!
TR Xt IR & 4 0 T B VR B O 30.60,28. 11 g- LR
HXF IS,
2.3 FESLEWH E
2.3.1  BEEREN PSSR S WM R
0.20 g, W% FraE, BT 50 mL HZE = M, K%
AW EE W 50 mL, A % FR o8 BT i, B 4R R

30 min, BUHY 0% R0, PP 29 D 2 R 2K S5
IR E REAY P S mL R 2 KL, A
FEUEW . VEWZE T, IMA 10 mL KA 2 5@ , 43 3 )
10 mL =G BE AL 3 I, B I UG i =S H 4,
RTINS mL BRI A o 25, FHARAL g RS act v, D
R N AR S TR B Nl N @ =) | RS 4
1.0 mL Al =4 B #¢ 10 mL 7£ 70 ~80 °C 47K ¥ 1]
KA 2 h, B EF R =AW B2, K25
10 mL G4 2003 K, G IR AT 2 BOR, 25 T, A
5 mLHGE v it o 2%, FH OcFL DB RS ol 0, B A5 45 & A
AT 1) A3 5 V5 o
2.3.2 UL 28 5o RE SIS W A G M R
KO g, KiBmmE, 8T 50 mL =4, K% m A
0.1% NaHCO, % Wi 25 mL K5 2 FR & i =, 8 75 42
B2 30 min, BUH, 50, BRI, HH 0. 1% NaHCO, &
TN U TR AT, BB AT BUSE VBV, B A R 2
T4 VA3 VS o
2.3.3 JLERXREETRFEMBERAT S W
MR 0.1 g F#FRE, BT 50 mL =M, K%
A 30% H A TR 20 mL R %5 FR € o, % 2E, BRI
HLPES) L ERERE 15 h 5, A HEE 20 min, B,
IV B E, FH 30% FP TS D A2 UK T L TR
UE A WS R W, B S LA B R B T R i Al
VSR
2.4 LMEXRRHL
2.4.1 BEEREWMATLEXRNER EHENE
RSSO RS W 1 R R 4 A HERE 3 pl, X I
AVA R LR R 2 AR HERE 2,3,5 L, IR A R R A T
1 ##£3,5,10,15,20 L, IR A6 R iAW 2 6 FE 3,
5,10,15 L g 5645 [ Ao i 1 AL, LA 1 AR R 3 £
DARBR (Y) X B AR B (g ) B AR R (X)), 2
PR i, [0 5 f L% 3.

#3 EAFESSHEEE(n=10)

W EAR , AL
/g

FIEERIKE Y =4 943.4X +35.459 0.999 6 0.015~5.4
o B Y=5464.7X - 84.56 0.999 5 0.014 ~2.7
K#HE Y =4 435.0X +10. 052 0.999 8 0.11~3.3
K Y=5170.9X -37. 414 0.999 4 0.014 ~5.4
KEZPEE Y =3167.5X - 12.006 0.9996  0.0061~3.0
2.4.2 FUEBEAE N LM XRMELE  FEWRDY

TG AR X ISR 3 MR 10 A HERE 3,5 plL,
X HE R 3 HEAE 1,3,5,10,20 pL, 23l sk 45 A
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F1Ry W TET R, DA g T RRBR A(E A  Ae B ('), XoF R i
P (pg) B AR AR (X)), el br il £ o o ml )3 5
FEHN Ve A =864.47X —2.520 9(r=1), 2k k5
H0.023 ~1.6 pg; Vepy, =1 059.5X —0.777 (r =
1), 26 PEJ5 R 0.029 ~1.9 pg,
2.4.3 JLEREBBOEBEXRNZLE EWRDY
s T, B 0 IR S 4 R B 30 %, MEAE 3
L B X BE i 4 T TR RS 10 A 2R S s X RE L 4
WRERE 3,5,10,15,20,30 pl; R -A X MR AL 5 WK
HERE 20 pL, GcsR A H IR TE AR, THARKR [l IH 5 B,
DLW T AR - JEAE i (pg) fEMTZ, H A28
Yyurm =3 300.8X —30.586 (r=0.9967), £k 3l
FEl 7 0.001 3 ~0.57 pg; Y, ., =502.56X +0.676 9
(r=0.9999) , 2L H 0. 013 ~3.8 pg.
2.5 KEEEHE BTSSR 1,2,3, 00k &
SRR S U, I e T AR A5 R 2SR R LR
WL ORER OKEMm O RERP R FET A FE
HB.EEFR.ILEZZRM RSD 58 1.5%,
2.0%, 1.4% , 1.6% , 1.5% , 0.088% , 0.42% ,
0.89% ,0.74% , i WA 2% B A% %5 B R 4F
2.6 FHEEMEFLE Spilde 2.3 AR Ak
2% PRI R] — R 5 5 0y 42 A o ) i) 8 ek T 4 A
TGS SEE-DN S-S AU & SN 1L N
FHEE FVST A M B ILRR BRI E R,
it RSD 43k 2.1%,1.3% ,1.8% ,2.0% ,
2.0% ,0.25% ,0.49% ,0.18% ,1.8% , % ) 1 & &
PR
2.7 TREMEFZ KW EPREURE S 4% FaR Al
W 28 7 e A% ERE 10 L, BB 4343 51 T 0,
3,6,12,24 h, 5 5 Fp BOER o % 0% 8 AL, FL RSD
B) <5% Ui WIRE R IR E 7E 24 h NIEATRE ;
A M B WE TR ILEESHT 0,2,4,6,8,
12 h, ) 22 €0 355 0 1 AR, 1158 RSD ¥ < 5% , Ui I A
db HRCEAE 12 h NIEARARE .
2.8 JmAEmICE SR AR R BOE N Y
FHAE R BRI 6 03 K % in A HH L b o b ) 4%
FE SR O R B BRI E & PR SRR R
B OCKBR OKREMH KERPE HFET AEFDS
HBIRE TR LA R Y E S RSD, 45 3 L
%5,
2.9 RESNVERINGE 2.3 BENTE W 4SO
il & B T W, 7 B R S AR, 4 il iE AR 10
L, [ Bf BOCAH Ry e B A Xk BB 78 9 100 L ik B 30
JE AR AMNERIE 3 I S TR R O B R O S M 4
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e OUEIR2E 5 LS R FIBE TR & &, P47 ik
FE3 UC,RSD B <3% , AR ILEE 6 ~7,

RS MEEDKEMED=6)

% -1 [l g R RSD
FIERER 99. 03 1.5
KE R 103.2 2.4
K#EER 101. 4 1.4
o 101. 6 1.4
KHF 97. 09 2.7
FIGH A 99. 90 0.15
FEH B 99.91 0. 60
W 102.5 3.0
LA & 100. 6 2.4
*6 BEEARESANAREE %
LIRS i i B RSD gia RSD
e DN 1 0. 0092 2.2 0. 44 2.1
2 0.025 0.93 0.36 1.1
K # % 1 0. 027 1.6 0.71 1.8
2 0. 020 1.8 0.18 0.96
K#E 1 0.019 1.3 0.19 1.9
2 0. 035 0.68 0.23 0.72
K 1 0. 023 0.99 0.38 1.5
2 0.055 0.25 0.53 0.95
K 2 ik 1 0. 0090 3.0 0. 048 3.0
2 0.015 2.1 0.12 1.2
RT HREBESHEABEATER,IFZESGE %
% i i RSD
FKIEFH A 1 2.2 1.1
2 0. 60 1.8
FEH B 1 0.81 0.81
2 0.25 0.25
WETm] 1 0. 060 1.8
2 0. 036 2.4
JLAER 1 3.6 0.7
2 2.5 2.8
3 g

ASCHE S 2% SR E T SRR b T £
b U 3l A 22 8 S B O 3k, G 1 ) 3L 2l R A B O3
BERE CHE A R, T Y 4R BT VR ROk AR, HoRE
51 30 min N SERE 14 U 2K T A% o3 B9 & 40
o MAN, PR R R -8-0-H A AT LK ¥R -8-0-
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