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HPLC M & R8T | 85 1% 25 % $=2 )
10 B Al o0 B9 5 5

WA, RJAT, RFH, AT, #elHk, ERAA,
(ITPEHRXFHZR, LT KE  116600)

[FEE] BB 7 R OB g kI R EGE 2RI h A KR KR R R KW K E .2
FR /] BE T \ELE&EE{T VINBETE 10 ﬁlﬂ&zﬁﬂ’ﬂﬁén % i% : R J] Phenomsil BDS C , {4354 (4. 6 mm x250 mm,5 um) , i
AR P EE-0. 1% BEER (65:35) , K P K 254 nm; ZNF-7K (37: 63, NG HEIR S8 0. 34 ¢, “he SERLERHN 0. 17 ) , K6 il 3
1345 nm  HEIR 25 C o SR KA S Bl RN 58 440 88 s W D 5 B ROUK 48 58 4 40 B W AR 5 B R B R AP 4R
P AE B 2 (o= 6) 4> 51 R 100.79% , 99.38% ,99.83% , 98.94% , 98.86% , 100.20% , 99. 53% , 99.76% , 100. 07% ,
100.37% . RSD 43510 1.3% ,1.8% ,1.6% ,0.5% ,1.6% ,1.2% ,1.6% ,1.8% ,2.0% ,1.6% , S5t % 7 fER 5 FHEE M
W, A R B TR M 24 0 B IO Y T
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Determination of 10 Indicative Components
in Combination Extracts of Rhubarb and Coptis chinensis by HPLC

YANG Chao, ZHANG Zhen-qiu" , HOU Xue-zhi, YOU Chun-xue, XIE Jian-lin, BAO Feng-wei, LIANG Shuo
( Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract ] Objective; To develop an HPLC method for determination of 10 indicative components ( aloe-
emodin, rhein, emodin, chrysophanol, physcion, jatrorrhizine, epiberberine, coptisine, palmatine, berberine) in
Rhubarb and Coptis chinensis. Method: Phenomsil BDS C,; (4.6 mm x 250 mm, 5 pwm) was adopted; the
mobile phase was methanol-0. 1% phosphoric acid (65:35). The detection wavelength was set at 254 nm; the
other mobile phase was acetonitrile-water (37:63) with 0. 34 g potassium phosphate and 0. 17 g SDS; the detection
wavelength was set at 345. The column temperature was maintained at 25 °C. Result: The complete separation was
obtained for the five compounds of Rhubarb. The complete separation was obtained for the five compounds of Coptis
chinensis. Ten regression equation showing linear relationships between peak area and content of each compound
were obtained. The average recoveries (n = 6) of the compounds listed above were 100.79% , 99.38% ,
99.83% , 98.94% , 98.86% , 100.20% , 99.53% , 99.76% , 100.07% , 100.37% and RSDs were 1.3% ,
1.8% ,1.6% ,0.5% ,1.6% ,1.2% ,1.6% , 1.8% ,2.0% , 1.6% , respectively. Conclusion; This method
is dependable, simple and practical, and may be used to control quality of Rhubarb and Coptis chinensis.
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B, 45 HPLC 5 R B B0 5% 25 X 42 IR0 oh 10 st 4r Y & i

K E N IR LT ak R () 1Y
KE B ETE OV, BORE EE WK GH N, £k
TR B2 e B BRI R £ A
H 5 H A 25 AR va 97 K BN, 25 T A
AP L SR LR S 2 T BE L BT Ak M B S AR
FIM A SCiE A HPLC gy 5 o 3 34 25 o 42
B 25 KRR KR KR R KER
FH Mk, 2 A0 /N BB | B 3 L 1 S YT L /NBEBR 10
b 04 5 RO AR kT 2R R SR A IR K
BT 2 R U R O Sy A T AT A R
R ESR A R vk .

1 UE5KHA

L1 U4  HARDH LC-10A & 8508 AH 8 35X,
METTLER AB135-S # 1/10 J77 Hg ¥ K F (Hi +)
AS3120A R 2 s, H 37 U-3010 7Y 25 4R 0] DL XL
SR ERM T

L2 {52 BEE G (5 201011) (RN EE
il (F1L5 201103 ) 345 ¢ 7O 1] 4 52 25 A2 90 BH A BR2A
AR AL /NBERE (HE 5 201104 ) By B 6 it 2R R 4
A BR A Al AL Eh R 1 7T (445 110732-200907 ) |
b iR 25 AR Bl (110733-200806 ) . & i iz (110757-
200206) | % 25 K # E (110795-201007 ) | K #
(110796-201017) . K # 2 (110756-200110) K ik £
FH Bk (110758-201013 ) ¥ ply v [ 12 24 i A o i 92
B ft Ko BHE A M I A bR L &0 TR R
2 REF R E , R BN SR ) K 1y T+
PRAR AR 28 B0 0 B RAHEY) BE M TR, 1
s CE Y ik ali, K ok E 2R K BEIR Ry 4B 4k
1.3 ZiXH e ny il s BORECH R I 8 £ & 1Y)
90% & B I 4R I 3 Wk, B 3 h, ok Uk, A IR UE W,
Pl T A O 4R R o IO R R I 8 A% A Y
50% L BEMI AR 3 K, Bk 3 h, vk, A IR IR,
I TR AT PR Y . R BRI L1 5
B B 42 T R 3 R U R A 3 AT, RIS R B LB
SUEZPOES:IL Y/

2 HiEEHER

2.1 (4i% %1 Phenomsil BDS C (4% 4 (4. 6 mm
x250 mm,5 pm) 5 F 0 L: A I K B 48 Ar M 40 T
BN AH Ry FEE-0. 1% 8RR (65: 35) , K il i & 254 nm,
S5 2 A I B 3% A8 bR M AR TR B AE S S -OK (37
63, N & IR — A 0.34 g, | “he LB AR N 0. 17
g) K% 345 nm, JEHE K 1.0 mL-min =" AR
25 °C,

2.2 XFHRGOA WA ORT AR IBOW RO 2R R

B R KR KBy R 2 0 H
BV BE 43 5k 0. 056 40,0.083 0,0. 181 6,0. 126 4,
0.035 20 g« L™ [l K TR A F HE 5 V5 T 5 65 28 Bk BURT
HE it 24 MR L 2R /N BE O L B L 2 ST L/ B
I, Y R R BT S R B 43 i) o 0.258 5,0.262 0,
0.5750,0.272 5,0.593 0 g-L ™' (9 &% & 18 4 % I8 5
W o
2.3 HEElSAE e A PRI % 2 X $iE
W2y 0.05 g AEEFRE, MATEES mL, F & i i,
R AL FE 40 min, HCYE , PR E BT A, FH H B AR AR O
RO BT IR, BIAS AR i VU
2.4 BAVEXTRRE IS Jr ) O B SR Y | e 0 4
By 0.05 o W& FRE, % 2.3 W F kil &, 5
A 3% B MRV R PR
2.5 FILTIRMEELEE 4 5 B2 X B ) A
PR S WL TR A N B A TR 10 L EE O
SIS L 2550 4 O I T M 20 wL R TR A
X HRAR TR 15 wL R BB PR W 20 L, 4% 2.1 30
T T SRR A, 2 AR e B L A L
LT ONBERR S H A 0 Sy B EE Y > 1.5 B B AR AL
Fig/INBE B U T NI T T 000, PR R R KB
e KRB ER KRBy KB R W k5 A 0 25 i 3
> 1.5, B8 B8 Al Rl K B R g H SR IR T4 000,
SR,
2.6 LVYEXRRELE K HWIBCK IR G X B i
WA 1,5,10,15,20 pL, 7 AW @354, 4% 2.1 30
ARG 1 BRI R, LR A O R AL A U TR FR
RGN AR FEAT N A A 2 W IR 1 TR G X BR
WA 2,5,10,15,20 pL, {3 AW AH 6354, 4% 2.1
TN 38 2540 2 JERE DN GE , DA B O B A B, DS T
PR PR AT LR, R R, LR 1,
2.7 REEEEE RS A OB A U 20 L, 4%
2.1 WUR A S E 1 SRR AR SRR 6 Wk, 1S
FIERER KRB KRB RE MWy KB E T kg
TAL W RSD 23 %k 1.5% ,1.7% ,1.9% ,2.0% ,
0. 8% ;A %5 W HUHE I S iAW S WL, 9% 2.1 R 435
S 2 BEREINGE , T A HERE 6 UK, A5 25 AR L /)N
HEDR BT O B YT N BRI AR AT RSD 431 oy
1.4% ,1.1% ,0.6% ,1.0% ,1. 1% , 45 5 32 WL 4%
K% B AT
2.8 fEtEilE  HOHRR SO W FE 2.1 T A%
ZAF 1 HERE 20 pL, 435076 0,2,4,8,12,24 h 454
an RS R R R R R R R KR
fik s T B 9 RSD 4y Ak 1.2% ,1.5% , 1.6% ,
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A 2P R B B R4 R
C. I BV D. 25 4 BB B A 3
. IR A6 5 . KD
LZARG2. FN 3. BE R4, BT
S, NREWL6. PEREE T KHE 8. KEE;
9. JCHCH;10. K 1k
B 1 K#E-EEHHRRY HPLC
2.1% ,1. 2% 5 B ol 330, (6 2. 1 T (3% 2% 1

AR 2R /N BER B L BT /N B T AR Y
RSD 43514 0.9% ,1.3% ,2.1% ,1.9% ,1.2% , 3
AL R SRS B IR A R CE 24 h R E M R AT
2.9 HEMERE KB EERY 6 1%
2.3 T Pkl A 6 b R WL R 2.1 R (8
RS T HERE 20 WL, A A Al b P9 25 KRR R
M KE R KRBy R B R W & ) RSD 4351
2.0% ,1.6% ,1.0% ,2. 1% ,1. 4% ; B F 3R 6 3 it
PRV 2.1 TR A S 2 SRR S pL, AR AR
i HY 2R e /N B L B L L YT /N B Y
B ORSD 4Bl K 2.1%,2.6% ,1.5% ,2.0% ,
1.1% . P Me , RZ T IEEEW R,

2.10 ke mIcREEE B IR S R IR O
0y, B 29 0. 035 o KEBFRAE , A K TR G X5 B i
V(P25 KEEZE R 0.035 10 g- L7 (KRR 0. 041
10 g-L 7' K2 0.056 20 g-L ™" K& 0.014 81 g-
L7 REEFE B 0.052 40 g- L") 1 mL, 8 % 18 & X
HE VA U (2 M0 0. 045 18 g+ L' R /NBER 0. 105 2
g L7 EE#R 0.301 2 g- L7 770,139 5 g-
L' JNEERH 0.615 1 ¢-L ") 10 mL, 4% 2.3 Wi Ny )y
PR (O L e € W Y 7= % 3 ol N 1 B 2
20 WLAEATI0AE , A R, S5 LR 2,

2,11 ZGXHRERYIE AR X R I, 4% 2.3
T 5 v ) g A O v VT HERE 4T, 3 0 R
SBORT ARt AR A WA 20 L T AHRORH 6354,
Fie 2.1 0T (A3 S 1 I ks eSS KR
KREPR KE R R B Wy K &, 45 R Wk 35
K 2 W IBOG BR 20 L R VAW 5wl TE AR
FHE A, ¥ 2.1 0T A58 4500 2 W0 At i rh 25
FRAE 28 /INBEGR L B B L 0 T 7T N EBERR Y B L 4
RWFE3,

£1 0FHESHWEERAFRE BAXRYENEMETEE

XoF BV i T =y f r LRMENE R/ g
FIERER Y'=2.29 x10°X +4.00 x 10* 0.999 3 5.64 x107% ~1.28 x10 !
KR Y=1.45x10°X +1.88 x 10* 0.999 8 8.30 x10 72 ~1.66
K Y=1.78 x 10°X +9.36 x 10* 0.999 1 1.82x10°" ~3.63
KB Y=2.11x10°X +1.37*10° 0.999 5 1.26 x 107! ~2.53

K1 Z Y=1.15x10°X —4.00 x 10° 0.999 4 3.52%107% ~7.04 x10 7!
EL i Y=2.16 x10°X +1.02 x 10° 0.999 5 5.17x107' ~5.17
Fe/NBET, Y=1.46 x10°X +2.24 x 10° 0.999 2 5.24x10°" ~5.24

EgcR T Y=7.90 x10°X -1.03*10° 0.999 2 1.15 ~1.15 x 10"
E 5T Y=2.26 x10°X —4.21 x 10° 0.999 2 5.45 x10 "' ~5.45
INBET, Y=2.10 x10°X — 1. 45 x 10° 0.999 3 1.19 ~1.19 x10'

- 100 -



B, 45 HPLC 5 R B B0 5% 25 X 42 IR0 oh 10 st 4r Y & i

F2 10 SR EE R

By FrEE G/ g e /mg XTIRGIMAR/mg SO A E/mg FIRER/%  EERIRER/ % RSD/ %
7 2k e gy 2 0.035 21 0.035 17 0.035 10 0.070 81 101. 53 100. 79 1.3
0.033 72 0.033 68 0.035 10 0. 068 59 99. 45
0.035 86 0.035 82 0.035 10 0.071 12 100. 57
0.036 22 0.036 18 0.035 10 0.071 21 99. 80
0.034 84 0.034 80 0.035 10 0.070 82 102. 61
K# W 0.035 22 0.041 70 0.041 10 0.081 97 97.98 99.38 1.8
0.033 74 0.039 95 0.041 10 0.081 32 100. 66
0.035 86 0. 042 46 0.041 10 0.082 79 98. 13
0.036 23 0.042 86 0.041 10 0.083 24 101. 08
0.034 81 0.041 20 0.041 10 0.083 12 98. 11
K#E 0.035 22 0.055 68 0. 056 20 0.112 3 100. 75 99. 83 1.6
0.033 72 0.053 31 0. 056 20 0.110 1 101. 05
0.035 83 0. 056 64 0. 056 20 0.1118 98. 14
0.036 24 0.057 29 0. 056 20 0.114 1 101. 08
0.034 83 0. 055 06 0. 056 20 0.110 2 98. 11
PN 0.035 22 0.147 8 0.148 1 0.293 3 98. 21 98. 94 0.5
0.033 71 0.141'5 0.148 1 0.287 6 98. 64
0.035 82 0.150 4 0.148 1 0.297 9 99. 62
0.036 25 0.152 2 0.148 1 0.298 8 99. 00
0.034 84 0.146 2 0.148 1 0.293 2 99.22
o 2 Rk 0.035 23 0.053 45 0. 052 40 0.105 2 98.76 98. 86 1.6
0.033 75 0.051 21 0. 052 40 0.104 5 101.71
0.035 82 0.054 35 0. 052 40 0.105 7 98. 00
0.036 21 0.054 94 0. 052 40 0.106 2 97.83
0.034 83 0.052 84 0. 052 40 0.104 2 98.01
AR 0. 035 25 0.454 5 0.451 8 0. 904 99.45 100. 20 1.2
0.033 77 0.435 4 0.4518 0. 890 102.17
0.035 83 0.4619 0.4518 0.910 98.20
0.036 25 0.467 3 0.4518 0.917 98.59
0.034 87 0.449 6 0.451 8 0.911 99. 48
Fo /N BER 0.035 23 1.032 1.052 2.075 99. 12 99.53 1.6
0.033 76 0.989 1 1.052 2. 064 102. 17
0.035 87 1.051 1.052 2.084 98.20
0.036 24 1.062 1.052 2.099 98.59
0.034 87 1. 020 1.052 2.067 99. 48
% 0.035 25 3.116 3.012 6.074 98.21 99.76 1.8
0.033 74 2.982 3.012 5.953 98. 62
0.035 84 3.165 3.012 6.159 99.39
0.036 23 3.206 3.012 6.301 102. 95
0.034 84 3.078 3.012 6.084 99. 80
ELT 0.035 23 1.435 1.395 2.799 97. 80 100. 07 2.0
0.033 74 1.374 1.395 2.772 100. 21
0.035 84 1. 460 1.395 2.880 101. 82
0.036 23 1.475 1.395 2.847 98.32
0.034 84 1.419 1.395 2.845 102. 23
JINBE B 0.035 26 6. 400 6. 151 12. 49 99. 00 100. 37 1.6
0.033 74 6.124 6. 151 12.38 101. 70
0.035 82 6.502 6. 151 12.75 101. 58
0.036 25 6.580 6. 151 12.63 98.36
0.034 84 6.324 6. 151 12.55 101. 21
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o Lo Lam e 5 £ BLARALHG A1 BT T B 4180 0 2450 1409 0 47
O Lo e e K R e 24 0 TS R L RS O
A AR e LA B (00 45 o B 20 A, O K B 24
I 152 LS ST X B I TR A VP O I PR T R4 ) 4 48
2R B 13.08 13. 60 13. 66 TR
22 /INEEB 28. 68 29.21 28.99 )
I 90.8 91.6 93.2 (&%)
S 4107 42.07 41.55 [ 0] KB, BRiort (4 ) V5.0 3 th th J7 44 19 FL A
N2 180.4 182. 6 184. 6 [J]. B Sk 24 75,2007 (3) 9.
(2] RETMy, TARUD, T UR U, o0& by e 32 00 0 il 45 5
3 Wik B B (1. oS 4 7 ) 2 i, 2011, 17

3.1 HHREEWH AT R R B S
45 e T P R [ 9 R 4 R R AR I R
) S LR P 45 BBCfT B D7 R 41 AR ¥ A 4, SR
PRI, Zad PR 2B P EE-ER R (100 ~ 1) R
T 79 S5 e RS ) 0 7 ) 10 3 48, 4% S 32 W] 4% 4%
R B2 76 F B o B A 40 min BRIBCR B .

3.2 KRB KIBERE TR S R SOR
& TR W 5, i R W M KA, SR IR 25 R
ORI I E R 2% Rk X T
Wi sy BT 200 ~ 400 nm #E4T UV 2 K FH, 2
TR I K3 M (250 £5) nm , 2% 47 56 SCHR I &
254 nm MK S R RS B E P K. Gk
S Bl RO > 1 AR R W B R R W i i K
AR T [ 145 95 3 S b A 1 8 25 40 R IR A g K g
(350 +10) nm , fx 8 & 354 nm g 8% A UK 19
LERUII N [

3.3 ZER&GAIEN AR HPLC I E K #
ESEZPIE N C/L L SN SN SN & SUN
HE W KW 2 L 2 AR e/ B L R L D
7T /INBERR 10 /S JRA B BE IR T 10 S5 bR g
Sy RN R BT R, 2 A E R
24 B 1 o B TR Oy v IR TP 25 48 R A S
I 7 280 ) 9 K G PERIT S 4R 3t T — R B2 7 vk, Bl
F PR HR R T & v 25 B 5 B B 28
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