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[#ZE] B :H7 RP-HPLC-DAD [RI Bl K b 5 FliiE o8 BUBR 2 i (28 KR K KR  REM AR EE
HE) 2 FPXCEER S o (BFET A BET B) , ULEETFR ILERA 9 Ml &'k, Ak R Agilent Zorbax
SB-C g (4.6 mm x250 mm,5 pm) 3%+, i shAH 0. 05% BB K -2 0 , 86 BESEBE, 3 1 mL-min ™" 490 9% K 280 nm, #E3R
40 C #FFERE 10 pL, SR FERER KR ORER KEB KEEHE FEH A FET BERETFRALEER I A
ASSSSIAE 4.56 ~45.6,16.3 ~163,7.38 ~73.8,7.44 ~74.4,1.82 ~18.2,57.6 ~576,28.2 ~282,3.27 ~32.7,118 ~ 1. 18 x 10°
mg- L™ G0 AR RAFIIRER R (720,999 5) SF I AnkE (o 4R 96. 4% ~101.4% ,RSD <3.15% o, IR P51 6 K
FES R O FARUR A S EERR K. Sz ki EE M R, e R AE T TR B2 A4 i B o B L PE AR
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RP-HPLC-DAD Method for Simultaneous Determination of

Nine Active Constituents in Rhubarb
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[ Abstract ] Objective; To establish the method for simultaneous determination of five free anthraquinones
(including aloe-emodin, rhein, emodin, chrysophanol, physcion), two dianthrones (including sennoside A and
sennoside B) , gallic acid and catechin from rhubarb. Method: The analysis was achieved with an Agilent Zorbax
SB-C,; analytical column (4.6 mm x250 mm, 5 wm) by gradient elution of 0. 05% phosphoric acid in water and
acetonitrile at 40 °C. The flow rate was 1 mL -min "', injection volume was 10 wL, and detection wave length was
set at 280 nm. Result; All the active constituents’ calibration curves showed a good linearity (r=0.999 5) in a
relatively wide concentration range. The liner range of the active constituents was 4. 56-45.6, 16.3-163, 7.38-
73.8, 7.44-74.4, 1.82-18.2, 57.6-576, 28.2-282, 3.27-32.7, 118-1. 18 x 10° mg -L. "', respectively. And
the average recovery was 96.4% -101.4% , RSD <3.15% . Furthermore, contents of the Nine active constituents
of rhubarb samples from different sources differ significantly. Conclusion; This method is simple, good
reproducibility, accuracy and reliability, it can be used for rapid quality evaluation of rhubarb.

[ Key words | RP-HPLC-DAD; Radix et Rhizoma Rhet; determination

[WFfmEHE] 20121210(028)

[E4TIE] HEFEHAKRFELATH (30973880,31170307 ) ; #3652 2% [0 E A BURHIF IS 33 42 (03291/537)

[FE—1EE] B/, AR, NI 245 7 %@ M o> TAE 25221158, E-mail : 7676508 @ qq. com

[ERAEE] " BRI 208, S b 25 96 U508 1 35 B Jb 25 B IR 45 5 T & 7 T RY F 5T, Tel: 010-84738334 , E-mail; WSL7491 @
126. com; * X FE 4 , Tel :010-84738624 , E-mail : max_liucs@ 263. net

.90 .



19 B4 18
201349 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 18
Sep. ,2013

KB N BRAEY) 2 M K Rheum palmatum L. |
FEM KT R, tanguticum Maxim. ex Balf. o 24 F§ K
B R. officinale Baill. ) TR MARZE, BIE NI
ERAS I N (1 NS ST 2N R T = i D )
R R R R R 2, SR S R, K
HERIN A A T O W R R A B
JI 43 5 B O 4 A R S R XU KA A i
RN 73 32 20 8 W AT AR ) —— B b -3-PE 26 b
H TSk i 2K Ay B O R AL S Y.
2010 AR r [ 24 gt ) 0 B 5k 4 1 0 9 R o>
AR TR o (ROK i Ak PR S M I 2 R A
1. 5% ) TR A2 R T O 5 T H A2 )
Xt R B R P A B8 A A 2 O VS A (R R A D
F0.25% )" o i bl UL, b 2 ) 58 A A 2
TR 2 A FIRLTS TR o3, T H A 2 g ) Y 2 9R TS
TR, R RLE B AL AR bR o X TR 2 6 T
PP HA Rk . P, A e B T A 1
20 PTG M A T A N S Sy A T BRI A 7 . AR
R AT FEPN G R O PN- & SN Y
Mo KBR CRBW R KW G ARG
BB TR M LA R) A Rk & i i) RP-HPLC-
DAD i 5 J7 1% , LA N D8 4 00 19 £ B3 R 958 5 K 8
I PR H 24, 9 % LT oK B 24 4 19 o 42 =
F AR

1 #a

L1 U4 Agilentl 100 = &% W AH €335 42, 42 45 19
JUH VEHAE R B B R EE HEIRAR . DAD R
4 W5 %1 46 M) 2% 5 Sartorius BS110S (1/77) B T 43 #F
K (il 38 2 R WA 4% 4 B2 #]) . METTLER
AE240 A1 (1/10 J3) ML 543 #7 KF (T A 45 18 -4E
FI AL 286 FR A 7)), KQ5200D U8 75 7 Uk 28 (VL%
BRI A AR AR, FW100 %Y & 3 J7 fe
Ky REHL (R HETT 28 R A S A PR A 7)) o

L2 550 RS SRR CRER KRR,
KWy R P EE (b [ 24 00 A= i A e B, 4
JE > 98% , it 5 4> B & 110795200605, 110757-
200206, 110756-200110, 110796-201017, 110758-
200610) ;3% B MR JLAER FHIEH BONH S B
YR A R A W, 4 BE > 98% , it 5 43 I i MUST-
11122813 ,MUST-12050702 , MUST-10081501 ) ; % 5 1
A (CRHR B B R AT BR A W), 22 HPLC IH—1k
AR E , AEE >98% ) o LN VW EE N 32 [ Fisher
HE O 3 2, YR W R S 4 BT Ak, K R R TG 2R
MK o

L3 HMEdh 6 St R 25, 23 NI 7 B CH
FIE W4 AR E TS, A&t B2y
2 B0 Mk R ) 2002 2 7 A OE R, S s R R
mfE B LR 1,

F1 6 HNKERMKERER

MR YA PO A R W /m 4 b H A
S1 25 K # R. officinale Baill. Lisgacy o i A 2247  103°16'47"E 31°59'21"N 2011-08-01
S2 25K HE R. officinale Baill. L5 2E P 1] i 1050 101°50'74"E 31°59'21"N 2011-07-30
S3 K E R. palmatum L. WA THPEMER 2798  106°12'31"E 35°61'81"N 2011-07-20
sS4 I K# R. palmatum L. Lisgacy g ey B 3446  102°44'38 E 28033'16"N 2011-07-26
S5 JE K R, tanguticum Maxim. ex Balf liigagy FHifFisHE 4 015 99°36'25"E 33°44'12"N 2011-07-25
S6 JE I K R. tanguticum Maxim. ex Balf WA Hikrs e i 2 650  104°17'22"E 33°47'08"N 2011-08-13
2 AEEHER 2.2 XNHESEWCR WA o3 0K B BR IBO B

2.1 g% Agilent Zorbax SB-C,, {445 (4.6
mm x 250 mm,5 pm), ¥i sh A1 0. 05% Wi MR /K % W
(A)-ZNiE(B) B BEMHL (0 ~ 10 min,3% ~11% B;
10 ~30 min,11% ~15% B;30 ~45 min,15% ~17%
B;45 ~60 min,17% ~22% B;60 ~75 min,22% ~
36% B;75 ~90 min,36% ~ 60% B;90 ~ 105 min,
60% B ;105 ~ 110 min,60% ~3% B) ,## 1.0 mL-
min " &G % K 280 nm AR 40 C 3 ERER 10 pl,
IO I A S Y O v A A VI R 9 B A AL
oA B ARG o B, @ R LA 1
- 100 -

B 2. 18 mg, JLASEK 3.92 mg, B T 10 mL #Hf
o, P B A A B RVAS X IRl i . RS AR
BOW B8 /TS H A 1,92 mg V54 B 1. 88 mg, 5y
HE T 10 mL SRR, HTE BV, V-0 5 BRI
fifp I TPt 72 28 220 B, RIDAE X RO A A A . G R
WO it P 25 R B R 1,52 mg, RE{IE 2. 71 mg, K
B3R 2.46 mg, K M 2.48 mg KB K K 1. 21
mg, 73 BT 10 mL &, Sl 07 R
B e A B Z0 B BIA 0 B . BRLES R R TS
A2 Floek G Ah BRI (7 oS T i A T



TN , %5 . RP-HPLC-DAD [a] B 52 K% p 9 P S0k 4 19 &

20 40 60 80 100
2
4
1 3 sle 78
20 40 60 80 100
t/min

1. B F i (gallic acid) ;2. JLZEZ (catechin) ;
3. FHVGH B(sennoside B) ; 4. H G4 A(sennoside A);
5. P H# 2 (aloe-emodin) 5 6. K # (rhein)
7. K# % (emodin) ;8. K M ( chrysophanol) ;
9. K % H ik (physcion)
E1 EMA)RKEHER(B)BE

T, JH P A R S vk 2 23 591 O 0..010 9,0. 094
0,0.015 2,0.054 2,0.024 6,0.024 8,0.006 05 g-
L BV B AT 4 CURAR TR

2.3 PBKaE A H A TR A R 2 R
i 60 H bR EG R AR AR 1 g, BT HIE=
R R I 60% H I SO mL, FR € B, A
(200 W,40 kHz) 4280 1 h, it , B i &, /i 60% F
Wb A2 0 % B oA, 4% 50, 0 B (0.22 wm B AL g
%), B2 B AR Sy AR A T

2.4 AMERARFEE o HIECEIR O BRI,
PERE 3,5,10,20,30 L, ##% bk 5% 2 R I, DL
FEAE (L) AR AR bR (X0) 0 33 e 0 i BB 7 {EL A 20
He bR (Y) , SEAT [T 0 A, B 4545 [0 05 8 (36 2) ,9
2R VR HH 2 G DO U BT P 28 2 LA AR (r20.999 5)

R2 IMUAYHKMTAFERENER

EAcAENER- €/
(A’ 2 P Y [l r
[ENEbEE
/mg-L !
BE TR Y=2.5114x10'X +1.057 3 x10! 3.27 ~32.7 0.999 7
IR Y =2.544 7 x 102X -47. 192 118 ~1.18 x 103 0.999 9
FHEH A Y =1.408 6 x 102X -7.433 1 57.6 ~576 0.999 7
HEH B Y =8.3211 x10'X +2.3694 28.2 ~282 0.999 5
PIEREE Y=3.3958x10'X - 6.6337 4.56 ~45.6 0.999 7
KHE R Y =8.4723 x10'X - 1.349 4 x 10" 16.3 ~163 0.999 8
KREER Y =8.7753 x10'X -9.264 3 7.38 ~73.8 0.999 8
N Y=6.049 2 x10'X —=1.025 0 x 10" 7.44 ~74.4 0.999 8
KEEWHE ¥=2.2814x10'X-0.513 9 1.82~18.2 0.999 8

2.5 W RS R R — R A, B
WEEFFER IR 6 R ICREE TRILER,
FWIET A FE B ERNER OREMR KR
R B T 1 K ¥ 2K WY Bk A 0 i B, 358 RSD 435l g
1.45% ,1.04% , 1.77% ,0.93% , 0.36% , 2. 86% ,

2.00% ,0.89% ,0.82% , 2% F: J WU Z3 45 % 1 L4
2.6 FaEtEilee  BUHE RS, =R R Hi
LR RS, 40T 0,2,6,12,24 h #EFTINE , iD
FHE TR ILRE FEH A FEH B RH
FORER RHE H My K 5 2k i 0 1T AL
1 RSD 4> 3k 1.29% ,0.97% ,1.16% ,0. 68% ,
0.49% ,2.85% ,1.45% ,0.15% ,0.75% , 35 W fit izt
VA TR SR TR 24 h NFRE .
2.7 EAEMHE  HUE R 2, eI 2.3 T
TR A 6 s S, AE A a5 A
TR E . A 6 bR B TR LR E .
FVEH A FEIT B EREER RER . REER.
K By AR B R W OBk V3 & o 1,05,
19.9,9.11,16.5,2.17,2.68,1.13,3.19,0. 930 mg-
g 'sRSD 4r BN 2.09% ,1.84% ,2.39% ,2.97% ,
2.86% ,2.36% ,2.51% ,2.06% ,2.92%
2.8 JmAERICRELES RS RRE O i KA
B SRR 6 1, 0 0.5 g, 4 BIKS 55 m A 2 7] F
YRR R S 20 O R AR AR . FEAR 2.3 TN
2 A A S VA, TE R A T BRI A L
SRR E TR IR FIEIT A FIEIT B
N EIUN 1 8N SN N TR
¥ 11 0 2K R 100. 0% , 96. 4% , 100. 8% , 101. 4% ,
98.2% ,97.5% ,99.2% ,100.6% ,101.3% , RSD
3.15% ,1.38% ,2.49% , 1.40% , 2.87% , 1.54% ,
2.41% ,1.17% ,3.04% ,
2.9 FEEDE O BORE ™= 6 K & T 5B oK
1 g KEBRRAE , I8 2.3 TR J7 1 1 45 bl S %
FE 3R 3 A5 1 2R AR 0 AR S 38T AT B R
3y JE HERE 6 SRR 1 A e A5 R L 3,4,
3 itig
3.1 AREREFEOEE S AN A S5 X R
VT R A PR I R R AT TR R R
BT AR T 2 60% HEE 50 mL 8 75 $2E 5L 1
ho [EIES, S T ARIE R B i 9 R RO 43 1) 5 2 4%
My vl 5, I 78 B S8 00 s ) 9 G B L 28 40 B, AR
SOGT AR U (3 A L S AE A B B VR AR T A
TR I K AT TR R ARl 5 A R
22 PR 28 00 1 U 1) 43 B8 R L e 24 57 0. 05 %
K- it 2 A, R Agilent Zorbax SB-C, 5, i
HELFE 2.1 T B B e B0 AR T X AR R AT A
SE R 40 °C K 4 280 nm o, A7 I A B
KL CAME, BT & A 525 1 57 19 5
FAUE TR EZGImY MCHARZ /) R e, S
- 101 -
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£3 CHBRBSHBEEMERSIEBNE (v25,n=3) mgeg !
FE i FIEERMER KRHETR PN PN KB R i
S1 2.25 +£0.117 5.38 £0.301 3.66 £0. 069 3.63 £0. 140 0.869 £0.016
S2 0.484 £0.007 0. 624 £0. 000 0. 177 £0. 000 0.523 £0.001 0. 120 £0. 003
S3 0.536 £0. 045 0. 805 £0. 042 0.402 +0. 002 1.37 £0. 008 0.282 £0. 002
S4 0. 588 +0. 040 0.414 £0. 042 0.353 +0.012 0.974 £0.013 0.636 £0. 032
S5 2.15 £0.384 8.02 £1.049 1.26 £0. 069 2.99 £0. 120 0.658 £0. 024
S6 1.05 £0. 077 0.380 £0. 090 0. 547 £0. 008 2.73 £0.053 0. 646 £0. 007
x4 6HERHNEMERILFEMEEFHIENE (v £5,0=3) mg-g !
B it BT LA # FIEH A HIEH B
S1 1.25 +£0.024 30.9 £0. 161 28.8 +0. 608 14.0 +£0. 441
S2 0.378 £0.017 6.80 £0. 055 16.0 +£0. 038 6.21 £0.596
S3 0.975 £0. 008 15.2 £0.053 7.60 £0. 325 2.60 £0. 121
S4 0.353 £0. 003 58.7 £1.474 28.3 £1.025 11.5 £0. 407
S5 1.44 £0.328 25.9 £ 1. 646 20.2 +1.830 8.55+1.785
S6 0. 182 +0. 004 25.4 £0.057 6.29 £0.115 3.74 £0.016
o B B RO VAR 6 1 54y, I LA 43 1 ek 0 T [4] Harima S, Matsuda H, Kubo M. Study of various
DL SR AR T 40 114 49 5 B v 20 e g s ), BRI, AR T iR rhubarbs regarding the cathartic effect and endotoxin-
A LLAE S R AR AT AR ST R Y K 8 VR induced disseminated intravascular coagulation[ J]. Biol
Sk Pharm Bull, 1994 ,17(11) :1522.
3.2 REFREER G RMESE ALRRE gfﬁfﬁgﬁi:’ffﬂffﬂ%M” T
52 H[A) . A, ’ N : .
3 A2 FHOC SIS 6 B it A2 AN R DA 2 o 25 [6] Tegos G, Stermitz F R, Lomovskaya O, et al. Multidrug
b AN Z I B AT s R ) e R X S R pump inhibitors uncover remarkable activity of plant
st BCRE AT RAT ¢, (B AT LR B, A [ R it 18] 45 26 2 antimicrobials[ J]. Antimicrob Agents Chemother, 2002 ,
O A B B A R O S Y 22 S, it S U 2 A TR 46(10) :3133
HAEEMENAEEM, N TARIEZ M &S L5 [7] Kosuge T, Ishida H. Studies on active substances in the
FasE A 5 A D E AN RE A %R R AP R [ R Y herbs used for Oketsu ( * stagnant blood’) in Chinese
/Eﬁ/l\,ﬁg’ DL R AS ] 36 15 72 o Ak B R 0t e B g medicine. IV. On the Anticoagulative principle in Rhei
5 B T 5 20 B Rhizoma[ J]. Chem Pharm Bull, 1985,33:1503.
(8] HAZRFHBEERS. HAZLR/F IP-15[S]. &K
[ &% 30k] A HARJEA 44,2006 : 1344,
[9] Katsuko K, Yorinobu N. Development of a high
(1] HEZERHuZG s hEARLAMEZ M. —H[S]. b

AP E R 2B A, 2010222,

[2] FEN—. REDOFHEHBEFEHIZTOWT—[I]. 8
RREFEBE2E,1963,4(4) 44,
[3] MAA,BFZXEZ. K.t o F D Bacteroides

fragilis % £ B 43 [ J].
(1) .248.

I BE 2R 4 2 56, 1985, 2

- 102 -

performance liquid chromatographic method for systematic
quantitative analysis of chemical constituents in rhubarb

[J]. Chem Pharm Bull,2006, 54:941.
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