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Abstract: Objective To establish Xiaochaihu Granules multi-wavelength fingerprints and conduct Bupleuri Radix-preparations
peaks matching studies for further limitation validation of a single wavelength fingerprint quality evaluation. Methods RP-HPLC
was adopted to estimate the similarity on three batches of Xiaochaihu Granules from three manufacturers and three batches of
Xiaochaihu Granules by laboratory-made (total 12 batches), and make peaks match raw herbs under the same conditions; the contents
of indicator ingredients in different batches of Xiaochaihu Granules were determined by RP-HPLC method. Results There was few
differences of the fingerprint similarities among the three batches of Xiaochaihu Granules both from the same manufacture and
laboratory-made at the wavelength of 210, 254, 280, and 323 nm. Among the fingerprints of Xiaochaihu Granules from different
manufactures, the similarities of Xiaochaihu Granules only from manufacture A and of the three batches of Xiaochaihu Granules from
the laboratory-made were over 0.9 under the four wavelengths. The similarities from the other two manufacturers were over 0.9
except 280 nm, but less than 0.9 at the wavelength of 210, 254, and 323 nm. At 210, 254, 280, and 323 nm wavelengths, peak pattern
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matching showed that Xiaochaihu Granules had 5, 5, 2, and 18 matching peaks with Bupleuri Radix, Glycyrrhizae Radix et Rhizoma,

Codonopsis Radix, and Scutellariae Radix, respectively. The contents of glycyrrhizic acid and baicalin in Xiaochaihu Granules from

different manufactures were significantly different. Saikosaponins a and d, ferulic acid, atractylenoide III, and lobetyolin were not

detected in the formulations. Conclusion There are great limitations to estimate quality of Xiaochaihu Granules with the fingerprint

similarity at 280 nm. Multi-wavelength similarity evaluation combined with the peak matching of fingerprint for medicinal materials

and preparations and quantitative determination of active components could provide a reference for the comprehensive quality

evaluation of preparations for Chinese materia medica.

Key words: Xiaochaihu Granules; fingerprint of multi-wavelength; peak matching; quality control; RP-HPLC
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R1 12 AMNEERATRIFERZE 210, 254, 280, 323 nm KK T 2L LLIHEILE
Table 1 Comparion on similarities of twelve Xiaochaihu Granule samples at wavelengths of 210, 254, 280, and 323 nm

BE e B 210 nm 254 nm 280 nm 323 nm
r r r r r r Al r

A 20070204 0.972 0.961 0.953 0.988 0.945 0.932 0.938 0911
20061006 0.947 0.911 0.940 0.961 0.992 0.962 0.993 0.941

20061205 0.993 0.982 0.988 0.992 0.962 0.982 0.964 0.966

MG 0.970 0.952 0.958 0916 0.977 0.959 0.964 0.936

BJ 20070502 0.777 0.781 0.785 0.721 0.983 0.987 0.856 0.838
20070810 0.765 0.752 0.791 0.806 0.965 0.962 0.844 0.892

20061101 0.792 0.781 0.809 0.759 0.976 0.998 0.857 0.866

FEME 0.778 0.786 0.852 0.762 0.973 0.938 0.852 0.865

cJ 20070507 0.886 0.901 0.852 0.882 0.997 0.998 0.898 0.882
20070913 0.875 0.871 0.826 0.831 0.955 0.969 0.878 0.791

20061219 0.826 0.832 0.819 0.859 0.998 0.999 0.869 0.842

FIME 0.863 0.868 0.832 0.858 0.984 0.988 0.882 0.838

H il 20071011 0.897 0.887 0.895 0.918 0.952 0.921 0.961 0.929
20071121 0.919 0.904 0.905 0.920 0.982 0.932 0.956 0.932

20071229 0.901 0918 0.947 0.902 0.938 0.918 0.961 0.920

P 0.906 0.903 0.915 0.913 0.957 0.923 0.959 0.927

210 nm MM 254 nm
6 2 18 6 1 s
¢/ min ¢/ min

35 o /45 55
t/ min

0 10 20 30 40 50 60 0 10 20 30 40 50 60

t/ min
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Fig. 1 Pattern fingerprint of Xiaochaihu Granules at wavelengths of 210, 254, 280, and 323 nm
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Table 2 Content of baicalin and glycyrrhizic acid
in preparations
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iz =) 5} 0 3\
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Fig. 2 Fingerprints of Bupleuri Radix, Glycyrrhizae Radix et Rhizoma, Scutellariae Radix, and Codonopsis Radix

at corresponding wavelength
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Bl CREAAT) A S0, VUPCIE (1A IR B I
i) P T AR W% 5, 7F 280 nm | 3% 24hF 55 /N SE ]
RS R S0 S 18 ANTTHECIE, P33 AIALLEE 43931
7 0.993, 0.931. 0.951. 0.998.

WS AMEEERL PTRR. ST, &
AR AT T I R4 10 ul BERE, % “2.17 i
FIE AR S 2 M A, $EHL 323 nm

L, DL 2, i UTEL TV NS R AR
Fe U A TUCHS, DL 2 S ICRCIEAE 2 ik, T
TiCL U (A AL X FR B B R) S ARG I TR LR 6, A LB
BRSBTS A PG T UL ECUE, 76 323 nm
WA 2 ANVLHCIE,  BRELEe S 15 i 7 VT Be AR
LEELE 0.9 DL EAN, 3 AN2) il A VT B AR AL 34
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Table 3 Peak pattern matching and similarities between Bupleuri Radix and Xiaochaihu Granules
— AFX W T AR FHOS O B I 1) R
& 1 U 2 U 3 I 4 % 5 U 1 I 2 U 3 Uk 4 I 5
Al 1.000 0.078 0.255 0.178 0.204 1.000 1.688 3.018 3.175 4.708 0.900
B/~ 1.000 0.146 1.373 0219 0.282 1.000 1.733  3.011 3.184  4.557 0.844
cJ 1.000  0.102  0.658 — — 1.000 1.735 3.016 — — 0.555
Al 1.000 0.075 0.256 0.168 0.218 1.000 1.694 3.002 3.145 4.569 0.930

x4 HEGMEHIFILIETESEREBIE

Table 4 Peak pattern matching and similarities between Glycyrrhizae Radix et Rhizoma and Xiaochaihu Granules

- AFXS W T AR AR fR B IS R] L
W1 g2 g3 g4 MES g1 g2 &3 g4 &S

A 0.540 0.589 1.241 1.206 1.000 0.337 0445 0456 0926 1.000 0.991

B 0.093 0.126 0.090 0.051 1.000 0.336 0.443 0459 0926 1.000 0.942

c/ 0.282 0316 0.126 0.050 1.000 0.339 0.447 0463 0935 1.000 0.954

H 0459 0399 0.135 0296 1.000 0338 0445 0460 0936 1.000 0.966

*5 EZHMEHITAILIETRESR
Table 5 Peak pattern matching between Scutellariae Radix and Xiaochaihu Granules
AH SR U T AR
FE R
1 g2 W3 W4 RS g6 RTS8 UE9 UE10 IE11 12 W13 W14 IE15 W16 1R 17 %18
A 0.019 0.007 0.003 0.004 0.049 0.014 0.018 1.000 0.025 0.074 0.319 0.045 0.003 0.006 0.002 0.002 0.007 0.003
B/ 0.003 0.003 0.007 0.014 0.025 0.005 0.005 1.000 0.013 0.061 0.038 0.013 0.004 0.004 0.002 0.001 0.013 0.003
c/ 0.002 0.009 0.002 0.040 0.019 0.003 0.003 1.000 0.011 0.052 0.118 0.008 0.004 0.006 0.003 0.002 0.008 0.004
B il 0.004 0.003 0.008 0.014 0.025 0.177 0.005 1.000 0.015 0.062 0.044 0.034 0.004 0.005 0.002 0.002 0.011 0.003
AEKT DR B I 1)
FE il e

1 g2 W3 W4 IS g6 RTS8 UE9 IEI10 IE11 12 W13 W14 815 W16 1R 17 %18
A 0.218 0.265 0.484 0.560 0.754 0.776 0.968 1.000 1.126 1.143 1.190 1.555 1.732 1.850 1.878 1918 1.938 1.962
B/ 0.219 0.260 0.468 0.560 0.740 0.787 0.967 1.000 1.126 1.143 1.192 1.555 1.734 1.850 1.877 1918 1.937 1.963
c/ 0.220 0.260 0.477 0.560 0.741 0.787 0.970 1.000 1.127 1.143 1.191 1.560 1.737 1.857 1.883 1.924 1.940 1.970
Sl 0.219 0.260 0.477 0.559 0.737 2.318 0.970 1.000 1.123 1.143 1.186 1.655 1.732 1.851 1.877 1918 1.933 1.960
3 it Bupleurum chinese DC. FIFG4EHH B. scorzonerifolium

SEWYL B HRLL SES AR/ NEHIRURL
FERAEEIY, CTEZH) 2010 AT LA

Willd. 2 M, 5824452 Codonopsis pilosula
(Franch.) Nannf.. 3432 Codonopsis pilosula
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*6 RESUMEHTILIETESRRENE
Table 6 Peak pattern matching and similarities between
Codonopsis Radix and Xiaochaihu Granules
AW IAR AR ORI A
W1 WE2 g1 g2
A 13.039 1.000 0.627 1.000 0.575
B/~ 1.310 1.000 0.625 1.000 0.232
cl - 1.000 0.626  1.000 0.231
Kl 15.842 1.000 0.621 1.000 0.913

PRI

Nannf. var. modesia (Nannf)) L. T. Shen F1)I| %%
Codonopsis tangshen Oliv. 3 M, BEAUH A
Scuteliaria baicalensis Georgi 1 i Fl, HH A HE
Glycyrhiza uralensis Fisch.. MR H B Glycyrrhiza
inflata Bat. MR HEL Glyeyrrhiza glabra L. 3
Flto Forp SR BSR4 73 S S 1 B KSR AN
K250 210 nm, HEEPELH 73 H 2R 1) B K2 MR
WAL 0N 254 nm, B8 ARG R2H 2 RO T  OKE
AN K2 K 280 nm, S8 S G R AL A Sk
L GARANE L. FTELIRASLE 210, 254, 280, 323
nm K, RIIESE 2104 254, 280+ 323 nm 4 A
WK BEATHIFFR SIS ST, IS AR 250 75 1k
3068 . ) e KRS T AT AT 1 e DT I

B 1 nl AL, [F—25) A= BAS R /N S
WORE ) Fi SO AHALEE ZE 0B/, ANFIZST A= (1)
/NSEBHURL i SC BTSSR ARBLEEAN A 280 nm AH %
BNABIEET 0.9 UL, {E 2104 254, 323 nm
BASTBRT AT RIS = qflfRAh, HAR®IFRIT
Fr Ul 5 AR SIS AL 22 5RO, B
DL — AR AL B PR 1 550 o i IS A AR AR KR JR)
PRE

LASERI 2 R s R R S S DL RSN, 3
1E 210 nm SEH 2504 MRS A 5 ASULRCE, o
AR R ) £ DG G AR AL B2 S48 2 0.9 L E,
YL A ] A I BT F S A 2 0 R 2. TR
e BRI AR Z, BRiER AL, A E S o)
AR, e A A LA 24 BT 7 S Ak ST 15 211
W, XA ECT S I TR AN E
MM L7 24 e e Ay /N S B R s 75 by
HHE ), AT R = SR
By i B AR BE T 205 B ()5 AR K

DAH s 234 R CHR SIS VLRGN, R
£ 254 nm H 2 AT 5 ANULACEE, AL B,
C =] 7 B il 570 i VT A e AR LR 34738 2] 0.9 B

Ey UG 3 )RR R 2GR AT UL BC IS BT 2544 EY
FEUREEA
DB 5 26 R R AR SR B DL RE I, R IR
1 280 nm B4 24 FIHIFIIAT 18 ANILHCIE, ALB.
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