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WE: BE A RO A% AT SR I8 (HPLC-DAD) YR [R I DU 28 =Bl (R, BA, B4 5F)
9 M E A . AiE AHTRA Agilent SB-C iy (34 (150 mm x4.6 mm, 5 pm); ZAF (A) -0.5% @i /KiE
W (B) MishAl, BEEEVERG; ARBURE 0.8 mL/min; #:iE 38 C; KRR . KIEE . KEEE AR IEZE P B
K254 nm, HE T 240 nm, WA EAEZ DAL Z 278 nm, [ME7T345 nm; HFEE 10 pl, &R BT, WA
T OEER, DT, KRER., DOEAER. RER. KW, KREREPESHIE 15 ~225 pg/mlL (r=0.999 8) | 8 ~
120 wg/mL (r =0.999 3) . 7 ~ 105 pg/mL (r =0.999 6) . 10 ~ 150 pg/mL (r =0.999 3) . 20 ~300 pg/mL (r =
0.9995), 6~90 wg/mL (r=0.999 7). 5~75 pg/mL (r=0.999 6) . 15 ~225 pg/mL (r=0.999 5) . 21 ~315 pg/mL
(r=0.999 4) JEFNLMERR BRI, “FH R 98.82% ~100.85% , RSD ¥/NT2.0% , &5i& i IEF B, HEH .
AR, AR DY R =B R A

REEIA . U= =A0; 1k aisr; HPLC-DAD
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Simultaneous determination of nine constituents in Siji Sanhuang Pills by HPLC-
DAD
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Pharmaceutical University, Shenyang 110016, China)

ABSTRACT: AIM To establish a high-performance liquid chromatography with diode array detection ( HPLC-
DAD) method for the simultaneous determination of contents of nine constituents in Siji Sanhuang Pills (a medica-
tion for inflammatory condition of the skin and urinary system, containing Rhei Radix et Rhizoma, Phellodendri
Chinensis Cortex, Scutellariae Radix, etc. ). METHODS  The analysis was performed on a 38 °C thermostatic
Agilent SB-Cg column (150 mm x4.6 mm, 5 um) , with the mobile phase comprising of acetonitrile (A) -0.5%
phosphate acid aqueous solution (B) flowing at 0. 8 mL/min for gradient elution. The detection wavelengths were
set at 254 nm for rhein, emodin, chrysophanol and physcion, 240 nm for geniposide, 278 nm for baicalin, biaca-
lein and wogonin, and 345 nm for palmatine, and the injection volume was 10 wL. RESULTS Geniposide, ba-
icalin, biacalein, palmatine, rhein, wogonin, emodin, chrysophanol and physcion showed good linear relationships
within the ranges of 15 =225 pg/mL (r=0.999 8), 8 - 120 wg/mL (r=0.999 3), 7 —105 pg/mL (r =
0.9996), 10-150 pg/mL (r=0.999 3), 20 =300 pg/mL (r=0.9995), 6 =90 wg/mL (r=0.999 7),
5-75 pg/mL (r=0.9996), 15-225 pg/mL (r=0.9995) and 21 -315 pg/mL (r=0.999 4) , respectively.
The average recoveries were 98. 82% —100. 85% with the RSDs of less than 2. 0% . CONCLUSION  This sim-
ple, accurate and reliable method can be applied to the quality control of Siji Sanhuang Pills.
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1.1 ALE 1260 A S &0 354 (FLH6 DAD

FEUES . PUOCC RS | TR B AL, 2H
Agilent 7y 5] ); Chemstation T fF u ( JRx A& C.
01.06) ; AUW220D 43t RV (+HrZz—, A
SHEA ] ) 5 SK5210HP AUHE 75 B il ve 4% (iR
SR ABRAT]) o

1.2 X% HEFH (FAE=98%, fit5 MUST-
15022411) |, #EXH (A =98% , L5 MUST-
13112909) ., A E (F A =98% , L5 MUST-
14062204) . EhR L ST (A E=98%, 5
MUST-14022707) . KiEfR (&A@ =98% , #t5
MUST-14021210) , IX# X FE (54 &2 =98% , it
5 MUST-14053012) . K&l (SAE=98%, it
5 MUST-14031711) . KR#E R H i (%A & =
1728

989% , Jit5 MUST-14072413) X Ha 5 Y90 [ 882
HrRe R A IR A ], RER (A =98% ,
it YY90044 ) Xof i g 1 F T 5 A= PR A R
Nl PR =AU (KA, 6 g/4%, dtS ol
20140402, 20140801, 20140322, 20140423,
20140602, =[TJWe)" FAEYH 4 A RAF) . HE
T OREE ., ERL A A RO P, &
AL TR B T I EAR S E N IE . O PR
Heigal (AR ESWARAR) ; K NEEREIG
alivgk s HARKHIY R o Hrat

2 HEEHER

2.1 &4 54  Agilent ZORBAX SB-C, {0 1% £+
(4.6 mm x 150 mm, 5 pm) ; Wl NG (A) -
0.5% WK (B) (& 6 mmol/L =LehAMRHH) ,
B EVERL (0 ~8 min, 6% ~13% A; 8 ~ 12 min,
13% A; 12 ~17 min, 13% ~18% A; 17 ~22 min,
18% ~22% A; 22 ~30 min, 22% ~23% A; 30 ~
45 min, 23% ~30% A; 45 ~55 min, 30% ~37%
A; 55 ~60 min, 37% A; 60 ~65 min, 37% ~45%
A; 65 ~70 min, 45% ~ 60% A; 70 ~ 80 min,
60% ~90% A; 80 ~85 min, 90% A); il K
W, KRR, RERM. KR FEE 254 nm,
7 #H 240 nm, WA, HAER, WHER
278 nm, L E7T 345 nm; DAD Z L 390 nm;
FER 38 °C; AR 0. 8 mL/min; #FAE#E 10 pl,
2.2 BRAH &

2.2.1 XISEW WMERBIE T, E5R.
LLET, BEA5H ., RER., JUESR. RER. K
By RECR PR IS, RSO e 2,
il EAE T 300 pg/mL, BAEK 140 pg/mL, £
FRELEHT 200 pe/mL . FEAHF 160 pg/mL, K HE
400 pg/mL, W ¥ & F 120 pg/mL, K # &
100 wg/mL, K 75 B 300 wg/mL, K 2% & B [t
420 pg/mL Ay XF BRI 2 W, S B IR 0.5, 1
1.5.3.5, 7.5 mL, BT 10 mL &#i, FEFH
Bz, BIfE, 4 CTFEOGHAE,

2.2.2 HHAGIEW KERBRINZE=EA L0 g,
60 mL 75% FBE AL HR IV, SRIBU ) 435001 h
40 min, 75% L PEFFEEC1 R, R A 430 min,
BRI, WUEFEWGA R, 2T 100 mL &,
A, RIS, 4 CTREBGIRTF, JEFERT, 0.45 pumfil
2.2.3  MMEHb R 7 CEARERE AR vE)
H 24 B R 46 2 0 e B 1 Ak T B A B o A% L
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2, MRS R B, A e B MR
Wb, R “2.2.27 TR rEeAbIE, B,
2.2.4 BIFMAKES 3RS WORRE L BT &
TRAX B A WA 10 pl, 78 “2.17 IR @3k %
PRS0, S55RAE 1 Fi, FEG IR RRI AL
IRy B R T 1.5, 1M BB VR AE A 1
TR ER BT AR I e, k& R AT
2.3 &MEARER O 217 WOAEKET,
25 WIBO BRI 10 ., BERESR BT, LAV THT AR
JP AR (Y), KR S BT R O R AR AR (X))
bR ERN L, ARBIGAE R R AT IR
BB HEFRE, LLS/N =3 S/N =10 HJks i FE A
M, Z5REEL,

x1 IFEOHIEEXR

Tab.1 Linear relationships of nine constituents

LML, MX R EERY

W B
(el FH (k) ()

HEFH Y=18109X+9.1433 15~225 0.9998 0.011 0.033
B Y=39175X-128.25 8~120 0.9993  0.007 0.022
AR Y=64747X-588.23 7~105 0.9996 0.015 0.047
BT Y=30521X-122.91 10~150 0.9993  0.009 0.027
KH#EMR  Y=29203X+362.95 20~300 0.9995 0.039 0.118
AR Y=70935X-252.93  6~90 0.9997  0.006 0.019
KR#ER Y=26699X-18.096 5~75 0.9996 0.043 0.129
KEEBy  Y=32546X +638.36  15~225 0.9995  0.048 0. 145
KREXHERY =18535X-19.979 21~315 0.9994  0.036 0.109

2.4 HFEERE OREWIR “2.2.17 TR
XTSI, TE 2. 17 Wifaih A SR 6
W, MIAHEFIF . AR, OOy, &5, Kk
e, DUBEAZR . KRR, KAl KR kg
FRSD 43514 0.35% | 0.24% . 0.25% . 0.28% .
0.26% . 0.54% . 0.72% . 0.53% . 0.61% , W
IERRE B R AT

2.5 #EHXE BHAE (5 20140402) %
Wb, £ “2.17 WaigEEM T, 0.2, 4,
8. 12, 24 h HEFESHT, MARHE 7. 5 HE . B
LT, EATE. KB, SR, REE, Kk
iy, KR H OEE g A RSD 43 B A 1.28% |
0.52% . 1.23% . 0.91% . 0.76% . 1.06% .
1.15% . 0.86% . 1.36% , FEHA{L A TRTE 24 h
PR EPE R o

2.6 EHEMHXE  HUE A (L5 20140402)
FEfGE R, i “2.2.27 TRl 6 (it i
W, WASHE . AR, DS, ®WAT, K
WR, AR, KEE, K&l K& E P g
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t/min

A BT B X IR

254 nm

8
1 ) 3 4 36 7 9
AJ_,‘ A
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t/min
B3R K3 B %
278 nm
L —— A AT
2 3y ; 89
A 5
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CBREEE BITER IR

245 nm
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D SR B XTI

T B/NEm EET, B0 BITEXTIRE  JR A T
LHEFH 2. ®EE 3. mAFR 4. BHT 50 KER

6. WHAER 7. KEE 8. KEM 9. KERWE

1. gardenoside 2. baicalin 3. baicalein 4. palmatine 5. rhein
6. wogonin 7. emodin 8. chrysophanol 9. physcion

E1 HPLC @i
Fig.1 HPLC chromatograms

i A RSD 4» B A 0.79% . 1.20% . 0.81% .

1.24% . 1.21% . 1.42% . 1.54% . 1.15% .

1.32% , RZITEREENE R

2.7 BRI R RO A OO
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(fIt5 20140402) 6 iy, H4r 0.5 g, B THEEEE
WA, 202,27 IR 7 kA R IR R
fE 92,17 WA GRS N IR A R, g5 R
#£2,

2.8 HRmAAEaE HUS RS (LSRR
20140402, 20140801, 20140322, 20140423,
20140602) , # “2.2.27 I J7 ik il A s v
W, VAT3 0y, 78 “2.17 W50 T ke, 4b
PR AE, SR NES,

3 Wigfngie

ARSI PR BOA R (BRI O BE) S de Bt
EHEAT T %58, FeZuk H 75% H M [e] 9 42 B
K, SR R] 3 50 S 1 h #0040 min, 98 ]
75% LPEEIFEARE 1 K, $EECET ] 30 min, 4%
SR, Do AR AT DL e, i L 2 Pk
Rt

FETRIA B B R rh, o I 25 4% T -
K. HEE0.5% iRk . LHE-K. L E-0.5%
/K. ZHE-0.5% BEfR K (& 6 mmoL/L (1) 37 b
WEfREN ) o 45, RHWERGER, EIER2E,
HHEFH., HER, BEIT, K¥ER., NS
RN BEEAHE,; RO RS E, 7 EEH
Wk, (U STT 5 A 28 %06 5 5 BT R Gk
FNFLLE B TEAKA A 6 mmoL/L 2% b fifk iz
E, BHITHREMEER, SUHEFRTUR
I sreg, I H B E 7T 0 i 06 B 3 O 2% 08 T 405
IR, LA & B e e . R, ik
FEONE0. 5% BEIR /K (76 mmoL/ Ly ke fifh iR 44 )
T RS .

St R, WO TR, HCRHZ WK
B3 TR FEATAG I, 3 5 DAD M [ 51 ARG T B
4R 200 ~400 nm JEFE N 2EBGIEE . 4558, BT
Ha R Ry 238 nm, AT, WA R. W
WASZ N 278 nm, KER, KR, KEH. K
WZE S 254 nm, [T % 345 nm,

AR5 R F HPLC-DAD 3 [] Bisf il 2 o 2 = %
IO EA R, A REE R, fR
AT, Az B A T S . B
T =R — R T ], S 2 R IS R 4 )
Y AL X 9 Fl Rk 4y, A JE O EE N K 3k i F
g8, JRATReEE S B IIE PR 0 L,
B A 20800, DAIk 31 4 T 45 i) DU 2 — ¥ L 1Y
Hi.
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Tab. 2 Results of recovery tests

2%

A A/ SR/ mR/ SEREE RSD/

mg mg mg % /% %
T4 1.486 1.463 2.946 99.81  99.45  1.29
1.473  1.481 2.922 97.81
1,422 1.432  2.854 99.97
1.499 1.486 2.967 98.76
1.441  1.450 2.913 101.51
1.451 1.458 2.892 98.83
AT 1.271  1.271  2.563 101.65 100.69  1.43
1.277  1.268 2.541  99.68
1.279  1.275 2.554 100.01
1.263  1.268 2.548 101.35
1.269 1.270  2.548 100.71
1.275 1.273  2.557 100.73
HERE 5.137  5.130 10.287 100.39 100.46  0.65
5131 5.124 10.251  99.92
5.127  5.130 10.263 100.11
5.129  5.130 10.294 100. 67
5133 5.132 10.264  99.98
5.131  5.130 10.347 101.67
ELIyT 3.525  3.520  6.993 98.51  99.93  1.07
3.587  3.538  7.172 101.32
3.514  3.520  7.048 100.40
3.527  3.532  7.021 98.93
3.532  3.530 7.084 100.63
3.521  3.525  7.039  99.79
KR 0.121 0.120 0.240 99.56 100.43  1.36
0.122  0.122  0.244 100.33
0.119 0.120 0.243 102.92
0.120 0.118 0.237 98.91
0.119 0.120  0.239 100.42
0.122  0.123  0.246 100.46
WHEXEE  1.216  1.220  2.433  99.77 100.04  0.57
1.214  1.217  2.425 99.49
1.210  1.220 2.423  99.43
1.218  1.210 2.438 100.83
1.212 1.216  2.431 100.24
1.226  1.215  2.447 100.49
Kk E 0.251 0.250 0.512 104.40 101.53  1.68
0.250 0.249  0.504 102.21
0.239  0.242  0.482 100.41
0.248 0.248  0.501 102.02
0.250 0.253  0.503 99.83
0.246  0.250  0.497 100.34
Fe T 0.408 0.415 0.827 100.97 102.35 1.17
0.399  0.400 0.811 102.90
0.406  0.405 0.816 101.24
0.395 0.396 0.807 103.93
0.400 0.400 0.813 103.31
0.402  0.403 0.812 101.77
KEZHEE 0.211  0.214  0.433 103.63  100.98  1.73
0.210 0.210  0.424 102.06
0.214 0.213  0.425 98.84
0.208 0.210 0.417 99.42
0.207 0.206 0.415 100.96
0.206 0.210 0.418 100.94
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X3 SFENELER (mg/g, n=3)

Tab.3 Results of content determination (mg/g, n=3)

) BT HHAT HEE AT KER  WEEE KEZR KW KEETE
20140402 2.972 3.363 9. 891 7.472 0.123 2. 669 0.478 0. 843 0. 391
20140801 2. 645 2.512 10. 254 7.036 0.153 2.457 0. 493 0.812 0.373
20140322 2.070 2. 140 10. 261 6.972 0. 149 2.437 0.517 0. 805 0.482
20140423 2.583 2.843 9. 805 7. 865 0. 147 2. 468 0. 497 0.931 0. 384
20140602 2. 405 2.787 12.274 9.061 0. 105 2.450 0. 555 0.902 0.422

SEIE 2.535 2.729 10. 497 7. 681 0. 135 2.496 0.508 0. 859 0.410
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