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Establishment of fingerprint of Bupleurum Radix-Paeoniae Radix Alba formula
granules and determination of multi-index components

YANG Xin-xue, LIANG Jin-jing, DONG Rui”
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Abstract: To establish a method for HPLC fingerprint, chemical pattern recognition and multi-index component determination
of Bupleurum Radix-Paeoniae Radix Alba ( BR-PR) formula granules The chromatography was performed on COSMOSIL
5C,4-MS-TI (250 mm x4.6 mm,5 pm) column. Acetonitrile-0. 1% phosphoric acid water was mobile phase and gradient e-
lution; Volume flow rate was 1.0 mL/min;The detection wavelengths were 210 nm and 230 nm; Column temperature was 30
°C. The HPLC fingerprint was established ,and the similarity evaluation, clustering analysis (CA) and principal component a-
nalysis (PCA) were used to study the fingerprint of 15 batches of BR-PR formula granules. The contents of four index compo-
nents were determined simultaneously. The fingerprint established in this study identified 15 common peaks and identified four
components of them. The similarity between the fingerprint of 15 batches of BR-PR formula granules medicine and the control
fingerprint was all >0.90. Both CA and PCA could divide 15 batches of BR-PR formula granules into two categories. The
multi-index component content determination method meets the requirements of methodological investigation,and the contents
of four components are different in different degrees. The established method is simple and feasible ,and can provide reference
for the quality control and clinical use of BR-PR formula granules.
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Table 1  The source of Bupleurum Radix

%5 Number

5 Lot number

7= Place of origin

Bl 210902
B2 220305
B3 220806
B4 211126
BS 200608
B6 210309
B7 210506
B8 210704
B9 220204
B10 220503
B11 230102
B12 230408
B13 211218
B14 221024
B15 221209

L [T L6 AR A PR
B TP AR A BR A
2 [T 22 2% 25 KR AT R T
e 2w O 2 RO A R A
e E I AR A R
P2 ZR I 2l A R A 7
PS5 ZR I 25l A R 7
NS A2 A PR
LR =N T RS P2
LR ZIN TR P 250k
PSR A R A )
PSR H A R 7
[ 24 52 AR BT 4 25 0 A PR )
[ 24 4 B BT AR 2 0 A7 PR )
) 24 B B T 40 2 0 A PR )




574 FIRF= T 5T Vol. 36
F2 BARKIE
Table 2 The source of Paeoniae Radix Alba
%5 Number 5 Lot number 771l Place of origin
Pl 220303 B T2 2R AR A BRA F
P2 220803 B2 T 22 2 TR AR R AT PR T
P3 220503 BT 2 R IR R AT R A T
P4 230800029 JH3E (M) H 20 257 BRA |
P5 231100029 HEZE (M) 4l R 2576 A |
P6 230902751 FRESE (M) L E 25F A
P7 20220301 TLVG FESE SR 2 A R ]
P8 20200701 VLV BRSF AR T 2 b4 A5 B 7]
P9 20230801 TLVU RS SR T 2504 A PR )
P10 B23081402-01 TAALRE R 252K A B )
P11 B23071001-01 TAAURE KU 252K A B ]
P12 20221001 VLV L FR P 25RO A B
P13 223230201 22 E T2 A FRA H
P14 220901 TR TTIZ ZE R 2R A IR A
P15 221001 LM AZ A 2R B IRA
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Table 3  Conversion of BR-PR formula granule

and decoction piece amount

G R, Yo it
No. Weight of granule(g) Decoction piece amount( g)
S1 1 5.00
S2 1 5.76
S3 1 6.24
T1 1 6.61
T2 1 6.87
X1 1 3.56
X2 1 3.81
X3 1 3.44
Y1 1 5.43
Y2 1 2.76
K1 1 2.88
K2 1 2.97
R1 1 4.51
R2 1 4.86
R3 1 5.05

2.4 @igsH
3% 4% : COSMOSIL 5C,-MS- 1T # (250 mm x

4.6 mm,Spm ) ; FLBIAH: LI (A)-0. 1% i Bk 7K



Vol. 36

BB S A5 - AT 2 X E 5 TR 4 8 P 1% 4 37 e AR AR A3 575

(B) s Kl XA (A ) :210 nm (28 ~ 55 min, 55 2
T a FZEH A d) (230 nm (0 ~28 min, A7 253 il
AALATZH ), W 4 : 210 nm; i fE: 1. 0 mL/
min; FE ;30 °C 5 #EAE &R 10 WL, BB EE BRI (0 ~ 9
min, 12% A;9 ~ 17 min, 12% (21% A ;17 ~ 28min,
21% (36% A ;28 ~46 min,36% (62% A ;46 ~55 min,
62% (12%A) ,
2.5 By EEHAR
2.5.1 X

25 R BB S A - 1 AT 24 X6 I 5 UKL (S1) , %
2. 27T T i s (AR A, T2, 47 TR B3
PEESLHERE 6 WK, LA 2 527 25 4 (i i o 2 I
(S),MAE , T8 A W AR X O BR IR [R] 1 AR A v
2= (relative standard deviation, RSD) ¥ <1.4% ,#{
XA RSD ¥ <1. 1% , R {20 %% KA.
2.5.2 REMIKIE

25 Pk SR A- 11 AT 2 6 I 7 UKL (S1) , 4%
“2. 27T A B A L 4300 T 0,48 16,20

24 h g IEC2. 47 TR g S i TR, LA 2 S5 A
IR S I (S) il sk G R TR A
H7 WA AR XoF 4 B8 15 [B] RSD 25 < 1. 2% , A %o 0 1 AR
RSD ¥ <2.0% , &M\ T, LR AE 24 h N
FaE
2.5.3 EHMHKXE

HUSE - AT 245 X C 5 0B (S1) A BEFR A, 4%
HR“2. 27 R J i PAT A8 6 03 # MR 2. 47 TR 7,
TSR E AR 2, DL 2 5 AT 2 A A 06 S S R0
(S) i sk (3l ], T 5 A5 & A7 8 AH X ) 78 B[]
RSD #<1.6% , M x4 L RSD ) <1.8% , £
ZOTIEE R
2.5.4  FRUCE S 5 R ARME AR

K 2 (8 3k s a0 B S A LR IT M R S
(2012 JlR) " B A BEA TR AL 38, D ST 54 i 835 14
2 BRI , IR % 8 B 0.1 min, SR F i A2 8500
) 2 B AOE A AR S EE (LR 1) o i 5IE
Bkt R i 3 T (DL 2) % LU <2 S50 A 2Y

B 1 1S #t5eHA-B AT X EL 5 kL HPLC B InE % 53 R E#E (R)

Fig. 1 HPLC superposition chromatograms and control chromatograms (R) of 15 batches of BR-PR formula granules
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Fig. 2 HPLC chromatogram of mixed control solution

2. AT 4 AT 2512, SRR a;14. SEEHIEH d, Note:2. Paeoniflorin ;4. Paeoniflorin oxide ;12. Saikosaponin a;14. Saikosaponin d.
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Table 4 HPLC fingerprint similarity evaluation results of 15 batches of BR-PR formula granules

%1% Number HILE Similarity %1 Number HILE Similarity %1 Number HIUE Similarity

st 0.995 X1 0.991 Kl 0.998

2 0.990 X2 0.996 K2 0.992

S3 0.993 X3 0.994 RI 0.988

TI 0.995 Y1 0.918 R2 0.987

T 0.997 Y2 0.924 R3 0.989
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Fig. 3 Cluster analysis of 15 batches of BR-PR formula granules
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Table 5 The contribution rates of principal component characteristic values and variance of BR-PR formula granules

B FHIE(E T3 2 BTk ity 2 vtk
Principal component Eigenvalue Variance contribution rate (% ) Cumulative variance contribution rate( % )
1 10.453 80. 844 82.158
2 9.304 74.031 88.443
3 8.570 68.902 91.910
4 7.051 53.074 93.894
5 6.022 41.109 96.752

B4 15 #tet-BA X E T MK E M 5 2 E 5 E

Fig. 4  Principal component analysis score plot of 15 batches of BR-PR formula granules
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Table 6  Linear relationship results of various constituents

Y (] =15 e R LR
Constituent Regression equation Linear range( pug/mL)
LEH FBAT a Saikosaponin a Y =456 684 X-10 244 0.999 4 5.88 ~117.6
LENH FAY d Saikosaponin d Y =352 362 X-1 749.7 0.999 1 5.20 ~104.0
7251 Paeoniflorin Y=1E +06 X-22 131 0.999 3 4.40 ~88.0
EALATZ5HF Paeoniflorin oxide Y =282 384 X-68 09.3 0.999 5 4.88~97.6

2.5.6.2 FEHmEAE
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MR 24 h FRGE,
2.5.6.4 EEMERK
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T a ST d A2 RIS AT 251 B A 0 of
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IR R A
2.5.6.5 A A

R BT M0 5 2 S A AT 25 X 1E 75 0k
(S1)6 173, 73 B A — 5 F B TR X 990
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KT BROMEEKRMNELER (n=06)

Table 7 Determination results of recovery rate of each component (n =6)

o HZ&".‘: @lﬁ A%J‘ﬁﬁuﬁ':ﬁ.u/\ﬁ i)ﬂﬂ?%léi g% -3 Eﬂ&%
Comatitnent Sample mount of control Measured Recovery( % ) Average recovery RSD(% )
content(mg)  substance added( mg) total ( mg) ’ (%)

SeH] FAF a Saikosaponin a 0.320 0.300 0.610 96. 67 97.17 0. 64
0.324 0.300 0.615 97.00
0.323 0.300 0.612 96.33
0.325 0.300 0.617 97.33
0.327 0.300 0.620 97.67
0.328 0.300 0.622 98.00

S FAF d Saikosaponin d 0.234 0.225 0.448 95.11 96.74 1.4
0.233 0.225 0.450 96. 44
0.235 0.225 0.455 97.78
0.233 0.225 0.451 96.89
0.234 0.225 0.456 98.67
0.231 0.225 0.446 95.56

A3 Paeoniflorin 1.082 1.075 2.154 99.72 99.63 0.13
1.080 1.075 2.150 99.53
1.087 1.075 2.158 99.63
1.085 1.075 2.156 99.63
1.089 1.075 2.162 99. 81
1.084 1.075 2.153 99. 44

HALAT T 0.668 0.654 1.318 99.39 99.36 0.26
Paeoniflorin oxide 0. 666 0.654 1.317 99.54
0.663 0.654 1.315 99. 69
0.661 0.654 1.311 99.39
0.658 0.654 1.307 99.24
0. 662 0.654 1.309 98.93

2.5.6.6  FHEME SEtH- AT L T Ok T 4 BhoRR 4y B3 2

RIEPRE 15 M- AT 25X B0 BORE (AR 504 1.321,0. 967 5. 583 3. 249 mg/g, B A4tk
T5 gk, 452, 27 T il 2 bk o V3 U, e iR FARIE & A7 22 57 (ELEVAR B LA
2. 47T N AR HERE, I E SR I 8, 1S It
RIS HEH-BAAMETTAF 4 AP SEUELER

Table 8 Content of four components in 15 batiches of BR-PR formula granules

1 Content(mg/g)

-
~ SEHIRAF @ Sl d A5 AMATL T
Saikosaponin a Saikosaponin d Paeoniflorin Paeoniflorin oxide
S1 1.520 0.988 5.816 3.332
S2 1.483 0.965 5.853 3.240
S3 1.504 0.991 5.711 3.309
T1 1.277 0.933 5.230 3.216

T2 1.198 0.945 5.104 3.118
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2:5% 8 ( Continued Tab. 8)

i Content(mg/g)

o
N ST @ BB AT d 525t FAATZ
Saikosaponin a Saikosaponin d Paeoniflorin Paeoniflorin oxide
X1 1.363 0.982 5.348 3.223
X2 1.431 0.977 5.447 3.315
X3 1.444 0.969 5.560 3.237
Y1 1.219 0.954 5.604 3.199
Y2 1.107 0.962 5.487 3.234
K1 1.396 0.974 5.503 3.310
K2 1.256 0.983 5.660 3.303
R1 1.168 0.967 5.841 3.233
R2 1.200 0.950 5.779 3.239
R3 1.249 0.958 5.805 3.226
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