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WE: B8 #3598k &0 E#% (HPLC) B A #E I M4 AR 2. 77iE  &3%4 2% Thermo BDS Hypersil C g 4£(250 mm x
4.6 mm,5 pm);RFABH TH — 0. 1% FEg K7k (B E S BL) A& 4 1.0 mL / min, %0 9% K& % 260 nm, A28 % 30 °C,#AEF H
10 L, 5K A 3 25 & 35 3% U B 35 AR 0 PR & e 3 4F (2012 1) 3 4 A) HPLC 35 40 3%, 5F 47 2 L A% shATAa ML B iR R R R &
A (HCA) . £ %, 5 5 #7 (PCA ) A= i 4R ) = #) 31 947 (OPLS — DA) i #8416 b4 &R & R A HPLC =0 2 A Lo 4%,
R OIOHHFREAFRLT 23 AALAE HEBAAMEN KT 0.900 HCA £ R 27,16 b ZHTEA 3 £;PCA LR 27, R
T 3 AEMR%5;0PLS - DA ikt 10 AMFEMEARS B 535 a0 AR ¥ R LFa HER ENLF Jd KEBRAE,
- AWIAE—T R ERELEAA LSS TRELE R RIF(r>0.9990), 455 F AT FE XIS R RSD AT 2.0; F34n
HEE 97.96% ~ 98.96% ,RSD 31 F 2. 0%(n = 6) L5 895 Bk HPLC I A H % 6 S BAFRS E 27 ik, F BEik,
TN, 5F I EF R, TR T A R R
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Establishment of HPLC Fingerprint and Chemometric Analysis of Xiangshao Granules

Chen Xueyi',Li Jungiang®*
(1. Yantai Center for Drug Evaluation and Inspection , Yaniai,Shandong 264000,China; 2. Yantai Food and Drug Inspection and Testing Center.

Yantai,Shandong 264000, China)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint and to evaluate the quality of
Xiangshao Granules. Methods The chromatographic column was Thermo BDS Hypersil C column (250 mm X 4.6 mm,5 um),
the mobile phase was acetonitrile - 0. 1% phosphoric acid aqueous solution (gradient elution),the flow rate was 1.0 mL / min,the
detection wavelength was 260 nm, the column temperature was 30 C, and the injection volume was 10 plL. The Similarity
Evaluation System for Traditional Chinese Medicine Chromatographic Fingerprint (2012 edition) was used to establish the HPLC
fingerprint, and the common peaks were marked, and the similarity evaluation was performed. Cluster analysis (CA) , principal
component analysis (PCA) and orthogonal partial least squares — discriminant analysis (OPLS — DA) were applied to evaluate the
quality of 16 batches of samples. The HPLC method was developed for the simultaneous determination of nine active components.
Results A total of 23 common peaks were marked among the 16 baiches of samples, and the similarities of all batches were
higher than 0.900. HCA results showed that the 16 batches could be clustered into three categories; PCA results showed that 3
principal components were extracted; and 10 differential markers were identified by OPLS — DA. Paeoniflorin, ferulic acid, naringin,
liquiritin, saikosaponin a, glycyrrhizic acid, saikosaponin d, costunolide, and o - cyperone showed good linear relationships in their
own ranges (r > 0.999 0); the RSDs for precision, stability and repeatability test results were all lower than 2.0%; and the
average recoveries ranged from 97.96% to 98.96%,with RSDs all lower than 2.0% (n = 6). Conclusion The established HPLC
fingerprint combined with multi - component quantification is specific and repeatable, and its combination with chemometric
analysis can provide a reliable reference for the overall quality control of Xiangshao Granules.

Key words: Xiangshao Granules;f{ingerprint;chemical pattern recognition;content determination;quality control
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260 nm; FE:iE ;30 °C;gEFERE 10 L.
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Tab.1 Gradient elution procedure

t(min)  A(%)  B(%) | t(min)  A(%)  B(%)
0 11 89 35 40 60
10 11 89 50 55 45
18 20 80 60 65 35

2.2 BREHE

TR B % Rt VS VA« BT 24 L BT A B T L H
T RAT a AR S B d RF R NI o« -
T BT GT HE A5 3 e RS 2 BRI R B 7S (250 WL
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25 mLAFGA R I R 2, B .
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BARR XA B Bsf 18] (RRT) FHAR X g 1 B (RPA) o &5 45 3k
£ I () RRT 1 RPA 18 RSD 43 %1 g 1. 74% ~ 2. 85% Fl
0.96% ~ 2. 63%(n = 6) , F W PR 2% KL

Fee PR  ORE i (Sl 2, 4% 2. 2 300 F Jy 4l
HAR A, 0 T E IR 0,4,8,12,18,24 hi}
Fi2 2. 1000 F O35 2 HEREIN 22 e i, TR A I
U ) RRT 1 RPA . 45 5 45 LA 1 (%) RRT #1 RPA [ RSD
3R 1. 68% ~ 2. 7T1% F1 1. 36% ~ 2. 73%(n = 6) , 7 1
PR VA TR IR R 24 h N FEARTRE .

A PRI  BORE A (ST aE 2, 4% 2. 2100 F 5 ik il
U S, 6 4y, F 2. 1 I (i S wE AR R
OSRE  THRA EA IE 1) RRT I RPA 45 R 4530
% i RRT 1 RPA (9 RSD 43 5 A 1. 74% ~ 2. 85% #I
0.96% ~ 2. 63%(n = 6) , KW FikEEWEL
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B 16 HERE 45 i 5, $2 2. 2 101 1 Oy vk o 45 R
VW, 2.1 T g S R AR E | id R A, S
A 2 e e s LT AR AL EE D R e (2012 JOD B
VERERESL SR IS BN , R v 2 802 | B8] 58 B 152
FEN 0. 1 min, 2 558 1 J5 A S N Hg S80S Fx g
SIS (UL 1) o 16 HEAE (335 B R HE s 80 1% 9 A
BLEEA 0. 905 ~ 0. 962, & B[R L YA St AR (RURE R 47 o
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Fig.1 HPLC superimposed fingerprint and the reference fingerprint
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Fig.2 HPLC chromatograms of single medicinal herb
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saponin a  16. Glycyrrhizic acid  19. Saikosaponin d = 22. Costunolide
23.a — cyperone

Fig 3. HPLC chromatogram of the reference solution
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Plots of chemometric analysis
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SR B R, BRI R AL 95% B A X AN, X
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1E 2 fe /3 — H5053 M (OPLS = DA) : A T
U b A3 AR A VR 18] 25 5, R FH SIMCA 14 1 544X 4
S 3211 16 AR i AT 0 %) FR G 0 TR E 4T OPLS -
DA HEALSr B, 15 20 I UL I 4 Co B R i B R (R2X =
0. 853) . B U 75 BE J1 (Q* = 0.971) Ko 5 A B 5 1k
(R?Y =0.983) ¥ &5 T HME( > 0. 5) , F WA Fu
g Rz -8 R AR B (VIP) YA 1 %
H VIP{E>1. 09 10 MRS, IR I 21 > 1515
(BEA AT a) > W22 ORFRRNER) > 1810 > 15 11 (Fil
FeA) > W 19( SR AT d) > B 2(A5251F) > 15823 (a -
B ) > 1620 > 19 FEULE 4 D,
2.5 BB ESENE
2.5.1 FEFEER
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A Ah R, HE 2. VI A AR A, TE SR K] 2
S HENS BT 25 BT AR ER A R SR
B e HHER SR AR F R NERF o — 7 B R
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Fig.5 HPLC chromatogram of the test solation
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R A, 92, ) R IR 5 X R A A B
2. LU O AR HERE I | T SR 1w AR, AT
JRSS BV FE (X, g / mL) R AR B W TETARL (V) g A
PREEATERAE AR IR 2,

2 LA - 2. 2 T T JR 46 0 It VA RO o,
2. 13T (il 2 M Sa RN E 6 K, T SR I AR 45
ATEGTH BTERR Al B CH R e A a HRR
ST d ORI NG L — A B R 0 1 AR RSD 43
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Tab.2 Results of the linear relationship

A R4 w25 A2 r LML R (pg/ mL)
GERS Y, =857.41X,+1024.3  0.9996  4.867~58.40
] 4.5 Y,=1045.12X,+411.03 0.9992  3.002~36.03
Ab K Y,=986.24X,+963.45  0.9995  2.338~28.05
I Y,=743.85X,+1023.14 0.9995  4.367~52.40
¥ 2Fa Y=1128.71X,+542.13 0.9993  3.398~40.78
BB Y, =752.32X,+872.31  0.9994  7.471~89.65
EILIFd Y, =1421.32X,+542.39 0.9995  2.408~28.90
AEEAB YV, =812.35X+1123.62 0.9997  8.719~104.6
a-FWE Y,=1742.13X,+541.33  0.9992  1.465~17.58

1.89%,1.77%,1.02%(n = 6) , XSG 2 5 KLUt
o PR - B 2. 2 300 R i R (S D 3 o, 43
WITEIRTE 0,4,8,12,16,24 h 4% 2. 1 W F 4,3i%
A AR S T Sr e T B 2 SR AT 25 BT AR R A
T VHEAT SR a R SRR d AFRN
B o — B R 0 1 AL RSD 43 ) A 1. 22%, 1. 06% ,
1.52%,1.47%,0.89%, 1.42%,1.37%, 1. 57%, 0. 19%
(n=6), FRUIHER SR S RS 24 h WEEARFE .
IR RS % ARIBURE S (SO TG i, 45 6 ), %
2. 2300 N 7 VA A A R T, PR 2. 1 0 g A
HEREIN A |, 1O SR W TR AROF T H 3 & i OG5 R AT 254 BT8R
iR AR CH R SR R e H R VSR
REIENEE o — BB F-34 5 553 5124 1. 109, 0. 692,
0.528,1.059,0.798,1.815,0. 580,2. 127,0. 347 mg/ g,
RSD %% 9 H 1.32%, 1. 41%, 1. 27%, 0. 96%, 1. 33%,

1.45%,1.74%,1. 65%,0. 99%(n = 6) , F W Jy % 8 42 1k
R4f.

VR DS < CE 0 B A i (SIS &, dE 6
A3 Tt Ve B A ARl 3% SV, e 2. 2 331
7 A A RV, TR 2. 13T g A A A
R TC SR TR IE AR SR S SR AT 2 BRI A
B CHEAT SR e CH R VR OARFRE
TR o — BT ST 250 A [0l 4 51 ok 98. 31%,
97.96%,98.93%,98. 17%,98. 57%, 98. 96%, 98. 94% ,
98.42%,98. 43% , RSD 73 %} 1. 30%, 1. 63%, 1. 15%,
1. 60%,0. 98%,1. 67%,1. 17%,0. 98%,1. 22%(n = 6) .
2.5.2 &ENE

16 HEAE 45305 0, 43048 2. 2 00T 7 o % it
TRV, TR 2. 100N A5 S R e AR DN A, ST
3G, IR R i A AR LR 3.

3 itig
3.1 JRiEEfEiRIER

AATIURLTT v, A MR AT 24, A SR B
BT 2 2y o e BT 25 o — 35 B IR EL AT B IR R4
FERRAE A B T G AR SR S A L PR 20 10
AT AT 251 BEAR 1 Il B o w22 o0 A G, By — 5
AR CR M O Se] 1 FBR 7~ 20 R 2, S Bk
Y Bl AR AT, SUAT B R AT SR, A RO g e
T a FISEH AT dREI 1Y 5 - RO, RS E
PUAMARE T Beat MR AR 27 5 1155 22 1 Tl I i 2
ST TR AR 22 A AE 3, B PR R R AR A

x3 HRAEBVNELER(mg/g,n=3)

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

w5 B LB AR HEF S a H R SRR d AEREAEE o FRE
S1 1.108 0. 693 0.528 1.059 0.799 1.813 0.580 2.127 0. 348
S2 1.156 0.797 0.511 1. 042 0.787 1.671 0.590 2.348 0.396
S3 1. 445 1.376 0.353 1. 449 1.313 3.001 0.787 1.793 0.192
S4 1.173 0.799 0.533 1.072 0.817 1.948 0. 594 2.255 0. 395
S5 1.518 1.534 0.319 1.821 1.117 2.893 0.787 1.713 0.179
S6 1. 166 0.705 0.567 1.263 0. 829 2.084 0.583 2.320 0.396
S7 1.238 0. 866 0. 506 1.194 0. 835 1.589 0.584 2.342 0.398
S8 1.529 1.331 0. 653 1.785 1.337 2.566 0.933 2.956 0.389
S9 1. 443 1.391 0. 603 1.835 1. 440 2.443 0. 868 3.041 0.416
S10 1.239 0.811 0. 481 1.274 0. 857 1.598 0.587 2.347 0.417
S11 1. 179 0. 646 0.509 1.039 0. 746 1.482 0.376 1.778 0.472
S12 1.531 1. 544 0. 330 2.302 1.264 3.909 0.786 1.779 0. 174
S13 1. 157 0. 790 0. 449 1. 059 0.799 1.939 0. 580 2.210 0. 387
S14 1.528 1.537 0.326 1. 809 1.239 3.888 0.787 1.835 0.133
S15 1.379 1.376 0.337 1. 886 1.266 3. 647 0.787 1.710 0.113
S16 1.238 0.926 0.511 1. 068 0.812 2.470 0.590 2. 141 0.316
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P AR 3 RO 3 S5 R R RO B
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B ] A2 K 7 4 K, AELHE HL 60 min 1 70 min B A4 %R 24
SRR/ NI CHCR AT BE , 500 M 60 min.

T Uit 3l A O 38 v, 40 0l 25 4 F s - K - K
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K (F5 0. 19 FER ) D)4 2 7™ o, 73 5 A0 SR R A o e 44 3k
NG = 7K (5% 0. 1% B ) VR R sh Al R LR
o 15 W A 2 3R A O R A R A A A K
(190 ~ 400 nm ) 715 Fil N 4314, 45 5 260 nm P AL (3% i
2 GELTRR A W 7 (B RN 43 25 250 BT O
SR I K
3.3 UFIEESH

HCA FI PCA Zr 45 SR W], 16 HbAE i R AF 7 —
2555 DN 5 R AT B AR R R VR L7 b R SR AT 1] 45
PRIZE L0181 53 OPLS — DA 43 L4 I 10 PRk
BCAE HEA g 21 U 15 (SEEH RR 1T &) AT 19 (S R4 d)
U S L 0 22 ORT 2 N TR ) U B AR, 04 10 (06 11 (Al
BT ) RN 9 I JE AR 7, 06 2 (AT 2454 ) FE 20 9 J& 11AT
WA 23 (o — A BT ) U1 )i A BAF o 8 SR 42 s, 10 A5 i )
FILH J7 Hh Se80 ORFE AR AT RIAR B 5 R R A oL i
P ], 4 U DG o e e M e A DR O 2 S5 )
I R 2 — L A, W 21 VTR S, AR ORI A E
HAFSY, 0 OPLS — DA B ARSI A AR S 4, 4 ) 1]
VER SRS .

3.4 FHiEEH

AT TR ST T B AR HPLC 8 80 & 18 K £ 1,

O3 R AT AT ARG A W BT RN ik, TR R R

Ui, RE [R) B S5 B M 23 B A 9 A B - 1) e T 2 5 Ak
AR AT R TR A A B A
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