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MOSIL Cis, #3484 THE-0.1 % B B2 7% (B LB ) , i7uik 4 1.0 mL/min, #0523 24 280 nm (A i 3 A 3 AT 3F) .
254 nm( F AR F RHIR KB K F TEE) 310 nm( R FEEE K& Ao FAND FERAT# & JFAN ), AEIR 4 30 °C, 2
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200.,2.4~240,0.8~80,1.2~120,1.7~170,1.1~110 pg/mL T R AL E A 5 L m A &Kix % £ BAF(R=0.999 6) ; 4 {45
#] 24 0.064,0.024 ., 0.053,0.018,0.020., 0.041,0.050,0.091,0.030. 0.180. 0.028.0.083 pg/mL, & & [k 2 % % 0.213,0.075,0.174,
0.060,0.063.,0.138.,0.166,0.323.,0.130,0.600,0.094,0.275 pg/mL; ¥ 5% B A& E M (24 h) =& LA X4 RSD 3/ T 2% (n=6);
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Simultaneous Determination of 12 Components in the Classical Formula Sanhua Tang by HPLC-multi-
wavelength Switching Technology
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ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 12 components including naringin,
hesperidin, neohesperidin, aloe emodin, rhein, notopterol, emodin, honokiol, isoimperatorin, magnolol, chrysophanol and
physcion in classical formula Sanhua tang. METHODS: HPLC-multi-wavelength switching technology was adopted. The
determination was performed on COSMOSIL C; with mobile phase consisted of acetonitrile-0.1% phosphoric acid (gradient
elution) at the flow rate of 1.0 mL/min. The detection wavelength was 280 nm (naringin, hesperidin, neohesperidin), 254 nm
(aloe emodin, rhein, chrysophanol, emodin methyl ether), 310 nm (notopterol, emodin, honokiol, isoimperatorin, magnolol).
The column temperature was set at 30 °C, and the sample size was 10 pnL. RESULTS: A total of 12 components were well
separated without negative interference. The linear range of naringin, hesperidin, neohesperidin, aloe emodin, rhein, notopterol,
emodin, honokiol, isoimperatorin, magnolol, chrysophanol and physcion were 55.4-5 540, 3.8-380, 45.6-4 560, 1.2-120,
2.1-210, 2.2-220, 2-200, 2.4-240, 0.8-80, 1.2-120, 1.7-170, 1.1-110 pg/mL (R *=0.999 6), respectively. The detection limits
were 0.064, 0.024, 0.053, 0.018, 0.020, 0.041, 0.050, 0.091, 0.030, 0.180, 0.028 and 0.083 pg/mL, respectively. The limits of
quantitation were 0.213, 0.075, 0.174, 0.060, 0.063, 0.138,
0.166, 0.323, 0.130, 0.600, 0.094 and 0.275 pg/mL, respec-
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(all RSDs were lower than 2% , n=6), respectively. CONCLUSIONS: Established HPLC-multi-wavelength switching technology

is simple, specific and stable, which could be used for the simultaneous determination of 12 components in Sanhua tang as

naringin, hesperidin, neohesperidin.
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Note: 1. naringin; 2. hesperidin; 3. neohesperidin; 4. aloe emodin; 5. rhein; 6. notopterol; 7. emodin; 8. honokiol; 9. isoimperatorin; 10. magno-

lol; 11. chrysophanol; 12. physcion
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Fig1 HPLC chromatograms of 12 components in Sanhua tang
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F1 =g 2MAESHEEFTRESEEERE
Tab 1 Regression equation and linear range of 12

components in Sanhua tang

R WA R SRR, p g/mL
Mg =14 046.598 6x—107 630.006 7 09997 55.4~5 540
BT =44 693.689 5x+77 338.164 0 09997 3.8~380
Ll y=17093.739 9r+283 982.087 5 09998 45.6~4 560
FEKER y=45490.392 0x+22 519.807 1 0999 6 12~120
KHER y=49 179,557 3x+22 519.807 | 09999 2.1~210
TR =25 903406 7x—20 955281 6 0999 8 22~220
Kiig =13 021,525 513 023.365 3 09999 2.0~200
FEANG y=11451.939 2x+4 503.961 4 09999 24~240
L ACITE =36 604423 1x—11359.283 5 09998 0.8~80
JEANE y=5800316 5x+2477.178 8 09997 12~120
KHE y=54348.135 1x—22 519807 1 09999 1.7~170
Ll y=15 117958 3x+4 503.961 4 09998 LI~110

25 TEERSKNRER
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Mgk (%) A6 00 B2 43 1) R 0.064 ., 0.024, 0.053 ., 0.018, 0.020
0.041.0.050,0.091.0.030.0.180,0.028.0.083 pg/mL, &
PR 4 51 o 0.213,0.075, 0.174. 0.060 ., 0.063 0.138,
0.166.0.323.0.130.,0.600,0.094,0.275 pg/mL.,
2.6 BEEEIXRE

BLU2.2.17 T N TRAS X BE i, F AR B 1055
(B 1 mL 4390 % b B2 1 A8 BT OBRE B P 25 K
FOREIR FEIEERE KRR FUEANG 5 RATHH R R
AN R B Wy L KB 3 ko B 0.554,0.038,0.456
0.012. 0.021. 0.022. 0.020. 0.024. 0.008. 0.012. 0.017,
0.011 mg) , # MR“2. 1" W T (35 45 (i SLF AN 22 6 9K,
ICSR TR . 255 Al AT RS R BT BT SR
WR KB JETE RS KE R RN S BRETE 2
JEEAN B KB W K B R Tk 0 1B A RSD 43 i
1.12% .0.83% .0.46% .0.79% .0.51% .1.09% .0.63% .
0.26% .0.74% . 1.17% .0.59% .0.71% (n=6) , & B {L %
TR RAF
2.7 BREMKE

2,227 00 F = Ak AA SAOE L 20 TR TR
TFCE 1.2.4.8.12.,24 h B4 IR 21750 N @ik A ritb iR
DSE SRR . S5 hil R RS BT TR BT
LERER KWL JEIGEE KR RN 5 RKATEH
BXJEANEY E  K R kUG 1 R RSD 43 1A
0.65% .0.89% .0.57% .0.26% .1.10% .0.55% .0.21% .
0.47% .0.95% .1.02% .0.51% .1.38% (n=6) , 3 B % {it
I TR S R 24 h INFRE I R AT
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F522.2.27 TR kil s e o AR o R S AR ] — it
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TR A R SRS B 2.1 T s A Rk
FEDSE , 10 55 6 17 AR 2R FH AMPR 3 F 58 HE 45 B0 1 2
HEo G5BT R RTT OB R NS R R
R JEIEEE KR RUEANS S RRETE R AN K
Wil KB R B4 4 51 68.73 11,51 51,77,
1.33.1.47,1.13,0.96,1.82,0.43,1.19, 159 1.99 mg/g,
RSD /351124 1.13% .1.05% .0.53% .0.94% .0.27% .0.86% .,
0.58% .0.91% .0.45% .0.31% .0.64% .0.98% (n=6) ,5%
Wl kR YRR AT
2.9 IR ERIRTE

K% PRI 6 0 &0 & it iy A — it = Ak im 25 HL A
(45 210128) , B3 290.125 0 g 3l S A 111
(mi/m) B9 FE A A5 6] B St i 8 (R4S o) B i i, 393l
DU B R s 500 i 45 ) L PR B 2.2, 27 300 R 5 e Ab 1, SR I 4
RE“2.17 0T ik S R AR I 5 | 1 SR T AR, R FH A
TS o B O i SO iR . 255l R AT B
FEAr HTRE R AT LSRR KR ISR BRE KR
FUEANS 5 RRETEH R JEAME KB W K R )
S 24 0 R 10 % 4 1 99.54 % L 99.69% . 100.01%
99.93% .100.36% .99.65% .100.03% .100.47% .99.97% .
100.68% .99.90% .100.17% ,RSD ¥I/NT 2% (n=6) , 32
WIZ 7 L ALt PRI ER 2,
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(n="6)

Tab 2 Recovery rates of 12 components in Sanhua

tang(n=6)
by b, BRGCPER, DA, WRHE,  MRERNGE, PAYMBEENGE, RSD,
FrALY
g mg mg mg % % %
M 01253 86119 86730 172846 100.00 99.54 130

01252 86050 86730 172708 9992
01250 83913 86730 169748 9666
01255 86256 86730 173211 10026
01257 86394 86730 173398 10032
01254 86187 86730 172984 10008
130 01253 01892 01905 03798 100.05 99.69 1.02
01252 01891 01905 03795 9995
01250 01888 01905 03744 9743
01255 01895 01905 03804 10021
01257 01898  0.1905 03810 10037
01254 01894  0.1905 03801 10010
B 01253 64868 65340 130213 100.01 100.01 062
01252 64816 65340 130109 9993
01250 64713 65340 129318 9888
01255 64971 65340 130421 10017
01257 65075 65340 131067 10100
01254 64920 65340 130317 10009
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gR2
Continued tab 2

T WBER, BEROPAE, AR, WBE,  JOHRGCE, THMEEE, RSD,
g mg mg mg % % %
BEAEE 01253 01666 01675 03335 9964 99.93 0.88
01252 01665 01675 03332 9952
01250 01663 01675 03324 9916
01255 01669 01675 03340 9976
01257 01672 01675 03378 10185
01254 01668 01675 03337 9964
KHEm 01253 01842 01855 03702 10027 100.36 072
01252 01840 0.1855 03699 10022
01250 01838 01855 03678  99.19
01255 01845 01855 03708 10043
01257 01848 01855 03734 10167
01254 01843 01855 03705 10038
i 01253 01416 01420 02830 9958 99,65 058
01252 01415 01420 02828 9951
01250 01413 01420 02815 987
01255 01418 01420 02834 9972
01257 01420 0.1420 02850 10070
01254 01417 01420 02832 9965
K% 01253 01203 01215 02421 10025 100.03 0.84
01252 01202 01215 02419 10016
01250 00200 01215 02393 9819
01255 00205 01215 02428 10066
01257 01207 01215 02429 10038
01254 01204 01215 02423 10033
FUSAE 00253 0280 02300 04581  100.04 10047 124
01252 02279 02300 04578 9996
01250 02275 02300 04559 9930
01255 0284 02300 04589 10022
01257 0288 02300 04661 10317
01254 0282 02300 04585 10013
SREHE 00253 00539 00545 01085 100.18 99.97 082
01252 00538 00545 01084 10018
01250 00538 00545 01073 9817
01255 00540 00545 01088 10055
01257 00541 00545 01088 10037
01254 00539 00545 01086 10037
JEANG 0.1253  0.0491 01510 03004 10021 100.68 12
01252 01490 01510 03002 10013
01250 01488 01510 0293 9969
01255 01493 0.1510 03009 10037
01257 01496 01510 03057 10338
01254 01492 01510 03007 10029
KR 01253 01992 02005 03995 99.90 99.90 0.65
01252 01991 02005 0392 9980
01250 0.1988 02005 03967 9870
01255 01995 02005 04002 10010
01257 01999 02005 04022 10090
01254 01994 02005 03999  100.00
KEZME 01253 02493 02505 0497 9996 100.17 068
01252 02491 02505 0493 9988
01250 02488 02505 04978 9940
01255 02497 02505 05005 10012
01257 02501 02505 05046 10160
01254 02495 02505 05001 10004

2.10 HEREENE

B3 A5 25 B HLR L 23 3l 4 B 2.2, 27 00 J5 5 4%

9 = A3 A3t T 12 210127 (R #HIE 5
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T

200605  JEAMIL S A 200409 AR50 200708 JETE L
5741200505) ,210128 ,210129 (K &L 54 200803 , JE A
fit 5 R 200507, A7 SZ 4 5 200724, JE 1 L5
200513) 15 , SR JG Fi BE“2.17 300 F (o 1% 44 R R 5 3]
SRV TATRR, SR AR B SRR i Th 25 iU 1 & 1, B
FESEATERAE 3R . &S558, 331t =1k A sk S v s
B R R BRSO R B R KRR JENG I
KRECR FEANG BT R JEAMS KB KRR
FH Bk (%) - 25 5 2 43 1) oM 68.88 . 1.51,51.76,1.38 . 1.61 ,
1.21,0.95,1.74,0.47.,1.19.,1.56 ,2.10 mg/g, FEILZE 3.

*3 =GP MBS EENELE R (mg/g,

n=3)
Tab 3 Results of content determination of 12 compo-

nents in 3 batches of Sanhua tang (mg/g,n=3)

g9 i O K s kg e S0 i

200127 6924 143 5226 133 151129 093 156 044 128 143 208
210128 68.83 154 5132 133 153 L1809 L77 045 14 152 199
210129 68.58 155 5169 147 179 L17 097 189 053 L6 172 223
TH06 6888 151 5176 138 16l 120 095 174 047 119 156 210

3 itig
3.1 =AM S HIERE

2 ML R AR S Y SE AR BR o= AR B i T g
RA EE RIS 18 , W 5, YA P O B BT T R
XTIt B AH B A i BRI AR S A E S %
SCHR[20 — 21 A JE Atk b, eloadefh Bz 1 A8 B2 A OB i
VE MRS e e bR [, 455 25 b AR (9876 LK
BB IIUT A TR bR A BOR Y, e A R AT R
S A NEE- VN SN 1 8] AN
JEANS S RRHTEA R JEAMG Ky R R H AL 12
Pl AT & B2 bR oy o IEAh , A5
SR, A E A5 B335 AT A A0 LR dale S e o A 453 43 K B
P4 A 28 T 1T G I 7 L o A I YA ERC Y, 5 =4k
Dl AR F AT bl P i 2 i VR T — 3
3.2 MBIEHRMHIERE

A FE R HI HPLC- 22 K VI 74 I o 28 e 44 7 =
iz 12 R o 5 i, BT 4 TSR T s AR IR 5
(ZWE-7K R EE-7K . 21501 % W R I W . P I -0.1 9% T
PR VA TR ) B TR VA R VAR B (0.05% . 0.1% ) A1 (25,30,
35 °C) A XGRS m . Z5 R BOR YIS AIA R Ny
CE-0.1% WLV W OB FE VR A IA 30 °C L3k
1 mL/min B P75 (815 (B Y BE4F AR, (BB iy 43 B8R
B Rl AR 2 e e A JETE RS2 R
SN RE I EER Y, & BUAAF ST H 12 F o ARSI I K
FERZESR, FICAFRERER 20k K Ui R 5
AN e (R B B T oA e A 0 5, , M A0 24 MR i I
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SBEE R E T 2.1 IR A
3.3 ZHiarEmBERTT AL

ABIFFE T 558 T AN Rl BR o B B i) (FR R
80 % HE . 70 % HI ) 55 42 U 5] (15,30 ,45 .60 min) X
S AT AL TP RO SR BRI . SR K
B, el FH 709 PP B EA T SR IBURE , R il 0 78 ik 3 AN H
ORI R s HARH 30,45 .60 min B A FR ISR 2 F 45
N ABEIE TR L5 min, PR, ABIFIY e & e R
70 % WP Ry V5 75 A8 P B B 30 min 7 R — AL i KR i 1 4
Borik.

34 BENELERDH

AT E T = A b 12 R i & it 45
RRI, 3 = A i R T 12 Rl -2
PNCEL RISV A I Y 08 - BN i Y
By ORER Rl B BT SRR R S AL
By R B S BRHTII R, el Bz B Bz 5
L 5 T AR (A2 43 3HFE SR IR & k22 R K, 3%
AI 5 R D R, $RIBUT 8 (AT AT .

2 BRI AT ST LA S SR SEa , LU
R ST T HPLC- Z2 K Uk [l i i =4k
ol B2 R BT BT BT SRR R EIR G
P KRB AN SRR R JREAMS  E K
B FPESE 12 FP sy 095 i 1207 AR AR R 8 R s 1k
SR RETELF, O M 7 = A R BTR PN S AE
RS,
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