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Fingerprint and multi—components determination of
Muxiang Shungi pills by HPLC
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Abstract Objective: To establish fingerprint and multi—components determination method of Muxiang
Shunqi pills, and to provide reference for quality evaluation. Methods: The analysis was performed on a Cq
column (250 mm X 4.6 mm, 5 wm ), and the mobile phase consisted of methanol ( A ), acetonitrile ( B ) and
0.2% phosphoric acid ( C ) with gradient elution ( 0~5 min, 10%A and 10%B; 5-20 min, 10%A — 20%A and
10%B — 20%B; 20-40 min, 20%A — 50%A and 20%B — 10%B; 40-60 min, 50%A and 10%B ) at a flow
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rate of 1.0 mL * min”™". The detection wavelength was 225 nm and the column temperature was 35 °C.. Similarity evaluation

combined with cluster analysis ( CA ) was used to evaluate the fingerprint of 15 batches of Muxiang Shungi pills,

and the five markers were quantified. Results: The common mode of the fingerprint showed 8 common peaks, 5 of

which were identified by comparison with the reference substances. They were costunolide, dehydrocostuslactone,

honokiol, magnolol and glycyrrhizic acid. The similar degrees of 15 batches of samples were above 0.9. The
linear ranges were 0.067-2.688 g, 0.057-2.264 g, 0.033-1.304 pg, 0.032-1.264 pg and 0.067-2.688 ng
for costunolide, dehydrocostuslactone, honokiol, magnolol and glycyrrhizic acid, respectively, with r>0.998 0.

The average recoveries varied from 98.6%-99.6% with RSDs of 1.0%-1.9%. The content ranges of costunolide,

dehydrocostuslactone, honokiol, magnolol and glyeyrrhizic acid in fifieen batches of samples were 3.93-8.15 mg* ™',
0.52-9.73 mg+ g, 8.00-13.67 mg+ g, 2.21-5.96 mg* g ' and 1.99-5.01 mg - g, respectively. All 15 batches
of samples could be classified into three clusters. Conclusion: The established method could be used for the

quality control of MuxiangShunqi pills.

Keywords: Muxiang Shunqi pills; costunolide; dehydrocostuslactonel; honokiol; magnolol; glycyrrhizic acid;

HPLC; fingerprint; similarity evaluation; cluster analysis
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1. REREHS (costunolide ) 2. K& AR MR ( dehydrocostuslactone ) 3. FIEFMY (honokiol ) 6. JEAME ( magnolol ) 8. HHLFR ( glycyrrhizic acid )

B 1 15 #ARFIRSH HPLC 89 EE (A ) TRIESEE (B VEAXBREIEE(C)
Fig. 1 Fingerprint of 15 batches of Muxiang Shunqi pills ( A ), reference fingerprint( B ) and chromatogram of mixed reference substances( C )
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R1 15 HABIRSHBEMETNER
Tab.1 Similarities of 15 batches of Muxiang Shunqi pills

R = AR R i = AR
('sample No. ) (similarity ) ('sample No. ) (similarity )

Sl 0.996 S9 0.956
S2 0.975 S10 0.968
S3 0.966 Si1 0.979
S4 0.995 s12 0.968
S5 0.958 S13 0.996
S6 0.964 S14 0.994
S7 0.978 S15 0.995
S8 0.990

254 ZMEXFMEERNEE  HRIRERIOR S
S IR SA 2.10.20.30.50, 60,80 wL 1A SR AH
CFESGHATINE e SRk R, DAUERE & (X)) Ak
B, WE TR (Y ) A ARER, el brii it 2k, 7453 [0 5 7
TRV 3, HUR G B, BRs B R, 43 5]
WZH 20 WL {3 A (B35S, B AT AR AR A5 e L 10 (S
N=10) B A% IR R B BB (LOQ ), S54RI 3% 3,

255 UERKE % Il HRE AR LS R
20150705 ( S1 5 #F i ) | I A i 8 W, 1 S A 6
B 0 EGE R S5 RN R L EAT R S
AR JEEAN G R H R R W 1T AR RSD 433 R 0.12%
0.25%.0.36% . 0.42% . 0.29% , 15 AL 2K 25 i R4

F2 15 #t#E& ( S1~S15 ) HIEHEXFIETE R

Tab.2 The relative areas of 8 common chromatographic peaks of 15 samples ( S1-S15 )

U5 (peak No. ) s1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 SI2  S13  SI14 815

1 2,65 266 263 262 335 333 335 332 333 218 222 230 223 224 222

2 .06  1.07 109 106 3.67 367 366 367 365 030 032 030 032 034 033

3 19.81 1995 19.80 19.79 1220 1216 1215 1221 1214 1664 1667 1643 1654 1659 16.52

4(s) .00 100 100 1.00 100 100 100 1.00 100 1.00 100 1.00 100 100  1.00

5 549 551 545 545 036 036 036 036 036 330 347 331 344 336 336

6 678 682 673 679 316 313 315 315 312 521 527 522 525 529 528

7 069 070 0.69 069 041 043 042 042 042 063 065 063 062 063 061

8 731 737 727 727 389 392 395 390 388 618 623 614 620 625 624

3 EERSRENEZEXRFIESR
Tab.3 Linear relation between peak area and concentration and LOQ
LEw BIEY:¥:H LRMEE FERBR (LOQ )/
(. compound ) ( regression equation ) ' (linear range )/ g (pg-mlL™)

KA ( costunolide ) Y=168.32X+3.31 0.999 8 0.067~2.688 0.081
FAAFEMIEE ( dehydrocostuslactone ) ¥=59.377X-13.31 0.999 0 0.057~2.264 0.012
FEAN ( honokiol ) ¥=89.31X-10.32 0.998 9 0.033~1.304 0.015
JEANES ( magnolol ) Y=20.31X+16.31 0.999 3 0.032~1.264 0.006
HEER ( glyeyrrhizic acid ) ¥=103.12X+10.06 0.999 5 0.067~2.688 0.029

25.6 FUEPERES  HUE-dERR [ S 20150705
(S15 ) ] b S A, 430 7 0.3.6.9. 12,
18,24 h #iFE D SRS R 5 ARFIRAEE L EA
B PR S AN JEA N A H B R G AR Y RSD 43
WK 0.23%.0.15% . 0.53% . 0.33% . 0.73%, 13, I {3t 3¢
AVATRTE 24 h NEEE .

257 EEMERAE  HUR-HEEE S [ 54 20150705

(SUSHESL ) ], BFA, BB 29 2.0 o, K B PR, 4%
“2.27 W VAT A 6 A At R L AR 2,17 T
T ARSI E, e AR, DUAMRIE SR B S A
53 i MRSD; 45 FORF IR N iR 25 &R & N
FIEEAN 1y | JES AN B R R R SF- 34 5 5t 430 2R 5.01
2.18.10.76.4.48 .3.66 mg* g, RSD 43 % 9 0.42% .
0.89%.0.59%.0.98% .0.46%, 3 W A< J7 ¥k & & 1

AR S
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258 FICRIRE BEMSEARFMSAL#HS
A 20150705 ( S1 S AE 84 ) 1, WF40, 4wy 6 40y, B4y
25 1.0 g, K% E, B 50 mL B, 2 BAE & A

ARA KRG 25 EURA AU PSS | JEEA NS A H
T2 B R B 25 35 B, 2,227 T 5 ik A R
W% 217 U @R AN RE , ie S i, T ]
o 4RI 4.

R4 ABIRSH S ARAPIEKRER (n=6)

Tab. 4 Recoveries of five makers in Muxiang Shungqi pills

Ay FikERE / W:,TE; VN @M%E M @ amllie: RSDY
( compound ) ( iample (original (added )/ (found )/ (recovery )/ (average recovery )/ ”
weight ) /g content ) /mg mg mg % %
KA ( costunolide ) 1.001 3 2.524 1 25116 5.024 6 99.56 98.9 1.3
1.003 3 2.608 9 2.5376 5.1204 98.98
1.0108 2.773 9 2.786 4 5.5470 99.53
0.998 9 2.713 4 2.760 4 53719 96.31
1.004 5 2.738 4 2.720 4 5.443 7 99.45
1.002 0 2.5629 2.745 4 5.296 0 99.56
FEARTEMAE ( dehydrocostuslactone ) 1.001 3 1.1254 1.1129 22251 98.82 99.1 1.0
1.003 3 1.1579 1.1389 22905 99.45
1.010 8 1.2079 1.220 4 24315 100.26
0.998 9 1.190 5 1.194 4 2.3773 99.37
1.004 5 1.192 6 1.174 6 2.3353 97.29
1.002 0 1.133 6 1.199 6 2.3269 99.48
FEAN ( honokiol ) 1.001 3 53479 53354 10.704 4 100.40 98.9 1.2
1.003 3 5.4039 5.361 4 10.739 3 99.52
1.010 8 5.4629 5.4754 10.806 0 97.58
0.998 9 5.4419 5.409 4 10.751 1 98.15
1.004 5 54299 54119 10.833 7 99.85
1.002 0 53939 54369 10.708 8 97.76
JEEAME ( magnolol ) 1.0013 22539 22414 4.484 1 99.50 98.6 1.9
1.003 3 22989 22474 45336 99.44
1.0108 2.3980 24105 4.776 1 98.66
0.998 9 2.3540 2.4102 4.754 0 99.58
1.004 5 2.3889 2.3809 47617 99.66
1.0020 2.2889 2.4059 45728 94.93
HERR (glycyrrhizic acid ) 1.001 3 1.803 9 1.791 4 3.5842 99.39 99.6 1.1
1.003 3 1.893 0 1.8174 3.736 3 101.43
1.010 8 2.014 1 2.026 6 4.008 4 98.41
0.998 9 1.963 1 2.000 6 3.9475 99.19
1.004 5 1.9919 1.9739 3.965 8 100.00
1.002 0 1.8889 1.998 9 3.8659 98.91

hhiHE i
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*5 HRUEER(mg-g',n=3)

Tab.5 The determination results of the samples

G2 KA B AT N IS JELF R A
(No.) ( costunolide ) ( dehydrocostuslactone ) ( honokiol ) ( magnolol ) ( glyeyrrhizic acid )
S1 5.05 2.25 10.70 4.51 3.61
S2 6.31 2.81 13.37 5.63 4.51
S3 6.38 2.78 13.39 5.89 4.53
S4 6.32 2.85 13.67 5.96 5.01
S5 8.06 9.73 8.24 2.62 2.41
S6 8.05 9.70 8.00 2.60 2.40
S7 8.17 9.44 8.10 2.58 2.38
S8 8.09 9.72 8.17 2.60 2.34
S9 7.92 9.58 8.25 2.21 1.99
S10 4.20 0.65 8.99 3.46 3.06
S11 4.28 0.63 9.99 3.35 3.10
S12 4.35 0.60 9.69 3.33 3.09
S13 4.07 0.63 8.87 3.31 3.07
S14 4.05 0.61 8.94 3.33 3.01
S15 3.93 0.52 9.40 3.23 3.00
3 g B2 W 5 TR AR L HAD R G , B AU shAH e #R

3.1 R IRERE

AT MR HLHT 11 Fh 2544 B, o 52 4%, &4k
B I 22 A, B M2 S, 0 A2 ] — 2R A
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