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Study on fingerprints of Siji Sanhuang Tablets-medicinal materials based on
peak pattern matching

ZHANG Hai-hong, WANG Shu, XUE Gui-ping
Department of Pharmacy, Hebei North University, Zhangjiakou 075000, China

Abstract: Objective To establish high performance liquid chromatography (HPLC) fingerprints of Siji Sanhuang Tablets (SST) and
study the characteristic peaks identification and preparations-medicinal materials peak pattern matching. Methods = Similarity on 10
batches of SST from three manufacturers was estimated, and peak pattern matching of the original medicine was conducted. Sample
extraction with methanol in ultrasonic condition (100 kHz, 30 min, 25 “C) was carried out. HPLC-Diode Array Detector methods were
developed to determine, detection wave length was set at 254 nm, HPLC mobile phase consisted of methanol-0.1% phosphoric acid
aqueous solution (gradient elute), volume flow-rate was delivered at 0.8 mL/min, and column temperature was kept at 25 ‘C. Similarity
measures such as included angle cosine and correlation coefficient were tested. Ten batches of samples were analyzed by SPSS 16.0.
Results The results showed that 19 common peaks were defined, the peaks No. 1, 2, 4, 17, and 18 were geniposide, berberine
hydrochloride, baicalin, emodin, and chrysophanol, respectively, and peak pattern matching showed that SST had 11, 6, 2, and 1
matching peaks with Rhei Radix et Rhizoma, Scutellariae Radix, Gardeniae Fructus, and Phellodendri chinensis Cortex, respectively.
The peak No. 9 belonged to Rhei Radix et Rhizoma and Scutellariae Radix. The fingerprint similarity among the samples were all over
0.9. All the samples were classified into three categories. Conclusion Peak matching fingerprints of preparations-medicinal materials
established provide the effective methods for the identification and the quality control of SST.
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Table 1 Information of samples

i 5 %

S1 100722 TEPEHE R A PR A 7
S2 110315 TEPEHE R A B A ]
S3 110434 TEPEHE R A B A 7]
S4 111040 TLPEHE R 2 B A 7]
S5 20110801 B 2L KA B A
S6 20120201 B 2L K A B A ]
S7 20120202 B 2L KA B A ]
S8 20120203 B 2L K A B A ]
S9 20110601 R 2k A B A ]

S10 20120101 TR k3 2k A R A )

2 FESHR
21 BifxH

Diamonsil-C g {4354 (250 mm X 4.6 mm, 5.0
um); B A EE-0. 1% B R /K VT, B FE TR RE
J¥ 4 0~5 min, 40% F i, F4k: 5~10 min, 40%~
60% 1, Z&PE; 10~20 min, 60%~80% I, 2
¥ 20~40 min, 80%~90% H %, Z:1% ; 40~50 min,

90%~100%HF %, £&PE; 50~60 min, 100% H %,
Bk, Kllg K 254 nm; AR E 0.8 mL/min, #F
FfH 20 pLo
22 REMBRAEE

R S ARIO TR A HE T 5.2 mg. $hIR/NEERH, 5.6
mg~ B A 5.6 mg KNI # 4.8 mg AR 6.0 mg,
B 100 mL S, INF RS, T, ENRSG
PRSI, PR AT BRERANEERR . TSI
KI AR IR L 530 0 52, 56, 56+ 48,
60 pg/mL.
23 ME=FHRHERBRNTIE

EUUZE =3 F 10 B, A<, WhH, B4
0.3 g, FEEMOE G EHEHIEMSY, A 25 mL
W, PR ffiat, 25 CHIA 30 min HU, 04, &
SEHR,  INH AN R IR TR, 0.45 pm JEAR)E
iof, HUJEWH 2 mL & 10 mL EIS, W ERES
ZIE, FRAIFFVUZE =3 B FE
2.4 IMIERARNE &

Y& LR by, BOEE . ME T4k L,
B 20 B AR BT 2 TR, 2 RIEWRZE T BRIl
iGEH 60%LIEBNE, BIWZAET &M 750k
EHIAAANU T 0.3 g HIFIFT& IR MR EE, K
WIUR M Ak, BRI, % “2.37 TR
TREAT A BE, 125 FE AL
25 SHRYEEE

W WA %K PYZE =8 ) HPLC il R 5%
8, T (g b 18 5 DA R K SR I 1) € 1 e f Ry B
B, I HORTE R DY 2 =3l 1 Febn iy, IRIEiE
I 18 S E N S g (S,
26 FEFER
2.6.1 R B S1 FESIE “2.37 T4 RE
A % €217 TR ARSI 6 IR, LAK
T 2 I, TR AR R BT N ) (t) SAH
XU TRIAR, (0% P rp &% R BRI ) tr 1) RSD A
0.02%~0.64%, AHXTUETHIFIY RSD A 0.96%~
2.25%, SRR RIT,
2.6.2 R tEiREe  HC ST FEM L “2.37 TUHI&RE
ROV, TE “2.17 DU A A BITE 04 24 4. 64
12 24 h ARUHEATAL I, (i 1) v 4% T2 B0 i e 11
tg 111 RSD 4y 0.09%~1.68%, AHXFUEHIFA K RSD
1.98%~3.08%, &5 FLWIFE AT 24 h NEEE
2.6.3 FEEPESE B ST FEAEE “2.37 Tkl
AR 6 0, % €217 T REA AR, (ki
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Fig. 1 Comparison on chromatograms between mixed reference solution (A) and fingerprint of common peaks of SST (B)
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Fig. 2 Fingerprints of 10 batches of SST

F2 10 #MERM R
Table 2 tg of 10 batches of samples

tr
B

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18(S) 19

S1
S2
S3
S4
S5
S6
S7

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.136
1.139
1.137
1.133
1.135
1.132
1.133
1.134
1.134
1.135

0.153 0.306 0.357 0.410 0.458 0.467 0.497 0.506 0.517 0.532 0.572 0.596 0.623 0.704 0.808 0.851 0.869
0.153 0.307 0.358 0.410 0.459 0.467 0.499 0.507 0.519 0.534 0.576 0.598 0.624 0.707 0.809 0.853 0.871
0.153 0.305 0.357 0.409 0.458 0.466 0.498 0.500 0.517 0.532 0.570 0.596 0.621 0.705 0.802 0.851 0.867
0.155 0.306 0.357 0.409 0.457 0.466 0.496 0.505 0.516 0.531 0.570 0.595 0.621 0.703 0.806 0.849 0.867
0.154 0.306 0.359 0.410 0.460 0.469 0.498 0.504 0.516 0.530 0.569 0.595 0.621 0.704 0.808 0.848 0.868
0.153 0.307 0.356 0.409 0.458 0.466 0.497 0.506 0.516 0.531 0.571 0.594 0.620 0.702 0.808 0.851 0.869
0.152 0.306 0.357 0.408 0.458 0.467 0.498 0.507 0.518 0.533 0.572 0.596 0.624 0.705 0.809 0.851 0.869
S8 0.153 0.306 0.358 0.410 0.459 0.468 0.498 0.507 0.518 0.533 0.573 0.597 0.624 0.706 0.809 0.852 0.870
S9  0.153 0.306 0.357 0.410 0.458 0.467 0.497 0.506 0.517 0.532 0.572 0.596 0.623 0.705 0.808 0.851 0.869
S10 0.152 0.307 0.358 0.411 0.460 0.469 0.500 0.509 0.520 0.535 0.575 0.599 0.626 0.708 0.808 0.856 0.869
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Table 3 Relative peak areas of 10 batches of samples
. FHRS eI AR
R

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17

18(S) 19

S1  0.499 2.673 0.188 2.935 0.305 1.419 0.279 0.582 0.123 0.643 0.080 0.408 0.157 0.255 0.269 0.669 0.281 1.000 0.130
S2 0.550 3.098 0.189 3.026 0.315 1.504 0.292 0.664 0.124 0.567 0.080 0.410 0.158 0.256 0.274 0.515 0.282 1.000 0.131
S3 0.436 2.594 0.184 2.909 0.278 1.358 0.231 0.501 0.114 0.557 0.079 0.404 0.157 0.255 0.267 0.660 0.279 1.000 0.149
S4  0.504 2.691 0.194 2.920 0.307 1.419 0.277 0.578 0.122 0.638 0.080 0.405 0.156 0.253 0.267 0.664 0.279 1.000 0.129
S5 0.608 2.643 0.203 3.090 0.283 1.449 0.304 0.788 0.106 0.669 0.077 0.418 0.180 0.244 0.242 0.745 0.302 1.000 0.115
S6  0.577 2.738 0.201 3.145 0.327 1.521 0.299 0.712 0.119 0.690 0.086 0.438 0.169 0.273 0.288 0.717 0.301 1.000 0.140
S7  0.504 2.685 0.187 2.952 0.312 1.445 0.284 0.595 0.126 0.652 0.082 0.416 0.161 0.261 0.279 0.688 0.288 1.000 0.128
S8 0.532 2.709 0.186 3.126 0.299 1.394 0.296 0.592 0.128 0.688 0.091 0.431 0.186 0.266 0.281 0.716 0.296 1.000 0.139
S9  0.575 3.029 0.213 3.327 0.346 1.608 0.317 0.660 0.140 0.729 0.091 0.463 0.178 0.289 0.305 0.759 0.319 1.000 0.148
S10 0.510 3.145 0.228 3.429 0.375 1.563 0.334 0.706 0.149 0.732 0.098 0.543 0.191 0.309 0.326 0.716 0.345 1.000 0.152
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Fig. 3 Hierarchical cluster analysis of 10 batches of samples
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Fig. 4 Peak matching fingerprints of Rhei Radix et Rhizoma (a), Scutellariae Radix (b),
Gardeniae Fructus (c), Phellodendri chinensis Cortex (d), and SST (e)
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