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HPLC fingerprint and multi-components determination combined with chemical
pattern recognition of Angong Niuhuang Pills
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Abstract: Objective To establish the HPLC fingerprint of Angong Niuhuang Pills (ANP) and determine the contents of six
compounds with analysis of their quality by chemical pattern recognition. Methods The separation was performed with
acetonitrile-0.1% phosphoric acid aqueous solution as the mobile phase, and the detection wavelength was set at 230 nm. Twelve
batches of samples were collected from four different companies and analyzed using the evaluation system of traditional Chinese
medicine chromatographic fingerprint similarity, and chemometric methods. The content of the main effective components of
geniposidic acid, geniposide, berberine hydrochloride, baicalin, wogonoside, and wogonin were determined. The samples of different
companies were analyzed by chemical pattern recognition. Results The similarity of fingerprints was above 0.9, the content of six
kinds of main effective components showed that there were some differences in the 12 batches of products, especially the composition

of Scutellaria baicalensis. The results indicated that the quality of S. baicalensis was not stable. Among them, the contents of baicalin,
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wogonosidc and wogonin of company were more stable than other companies, and even higher than other companies. The samples

can be sorted according to their quality through the F score of the PCA. The results showed that the samples of C company in the

comprehensive ranking ranked more forward, which were consistent with the quantitative results. Conclusion Fingerprints

combined with chemical pattern recognition can comprehensively response the quality of ANP, providing the experiments basis of

reasonable controlling the quality of preparation.

Key words: Angong Niuhuang Pills; fingerprint; similarity evaluation; multi-component determination; pattern recognition;

geniposidic acid; geniposide; berberine hydrochloride; baicalin; wogonosidc; wogonin
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Fig.1 HPLC fingerprints for 12 batches of ANP and control fingerprint (R)
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Table 1 Relative peak area of common peaks of 12 batches of ANP
353 HIAHR: RSD/%
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

1 0.03 0.03 0.03 0.05 0.04 0.05 0.02 0.02 0.02 0.06 0.03 0.04 34.15
2 0.03 0.03 0.02 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.04 17.84
3 0.01 0.02 0.01 0.01 0.02 0.01 0.00 0.00 0.01 0.01 0.01 0.01 42.67
4 0.03 0.02 0.02 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.06 0.05 25.21
5 0.03 0.04 0.04 0.04 0.05 0.06 0.03 0.02 0.03 0.05 0.03 0.05 28.52
6 0.17 0.17 0.14 0.26 0.22 0.25 0.25 0.24 0.24 0.21 0.24 0.25 17.45
7 0.08 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 5.11
8 0.02 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 13.34
9 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.03 11.11
10 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.05 0.04 0.04 9.17
11 0.03 0.03 0.04 0.04 0.06 0.06 0.05 0.06 0.05 0.06 0.05 0.05 19.29
12 0.02 0.04 0.02 0.04 0.03 0.04 0.04 0.04 0.05 0.03 0.06 0.05 35.46
13 0.09 0.08 0.08 0.08 0.07 0.08 0.10 0.10 0.07 0.07 0.06 0.08 14.49
14 0.11 0.11 0.10 0.08 0.09 0.11 0.11 0.11 0.11 0.11 0.11 0.10 9.03
15 0.30 0.29 0.29 0.24 0.24 0.28 0.31 0.31 0.29 0.31 0.31 0.28 8.76
16 0.61 0.36 0.45 0.41 0.80 0.59 0.69 0.65 0.75 0.47 0.55 0.54 23.69
17 0.21 0.21 0.20 0.20 0.22 0.21 0.22 0.21 0.20 0.20 0.20 0.21 4.09
18 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
19 0.03 0.04 0.04 0.03 0.05 0.04 0.04 0.04 0.05 0.05 0.05 0.04 17.35
20 0.07 0.06 0.07 0.08 0.11 0.10 0.07 0.07 0.09 0.08 0.09 0.07 17.42
21 0.14 0.11 0.11 0.07 0.18 0.12 0.14 0.13 0.15 0.13 0.13 0.11 19.39
22 0.27 0.10 0.12 0.28 0.07 0.26 0.08 0.09 0.08 0.06 0.08 0.14 59.74
23 0.06 0.03 0.05 0.13 0.02 0.07 0.03 0.04 0.03 0.02 0.03 0.06 62.36
24 0.03 0.04 0.04 0.06 0.07 0.07 0.06 0.05 0.06 0.05 0.06 0.05 20.12
25 0.16 0.02 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.02 0.03 0.02 111.43

1618 341.0. 170.5. 136.4, 85.2, 68.2, 42.6. 34.1. 17.0

pg/mL, P EFF TR N 146.004 73.00, 58.40,
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o i FFRAKE R 27.004 13.50. 10.80+ 6.75. 5.40. 3.38,

” 2.70. 1.35 pg/mL VRGN GV IR EIR TR
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3-geniposidic acid

18-ERIR/NBER  21-10 3%

6-geniposide 16-baicalin 18-berberine

hydrochloride 21-wogonosidc 23-wogonin

E2 RExRmrY HPLC E
Fig.2 HPLC of reference substances

SEERE, Al TR . DAV T AR AR A E R AR bR
(YD, EFEFTEIKBABANR (XD, HATZMEM
He BIATTREDBNEFH Y=16 692.723 X+
2 734905, r=0.999 6, ZitiuM 6~120 pg/mL;

B R Y=9 066.371 X+1 483.630,7=0.999 1,
LYEVEH 0.84~16.80 pg/mL; #hiER/NEEG Y=
50 986.242 X+32 050.392, r=0.999 4, ZMEiEH
11.4~228 pg/mL; A Y=19 399.255 X—
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53 186.465, r=0.999 3, ZPEVEH 17.0~341 pg/mL;
WHEAF  Y=20 779.773 X—12 604234, r=
0.999 5, MV 7.3~146.0 ug/mL; %%
Y=32 834.715 X—312.055, r=0.999 5, Zttiuf
1.4~27.0 pg/mL; 255380 6 P 0853 A8 ik it
IR VO N TSR R AT

252 KEH BRI HUE — TR A 0 R
“2.17 TR AR AFIESLIERE 5 IR, Il ik
FLOWMENE T e . shi/NEEm. 05
T DR, POE SRR RSD EH 254
0.6%-+ 1.0%. 0.4%. 0.4%. 0.4%. 0.3%; 4L 3d,
BRI Fad VR 0 RS B SR 2 IR, AR
T U PR ShIR/NEEL. 5. DO
T PO 6 AN RSD EH 2351 4
1.52%- 1.38%-. 1.11%-. 1.69%. 1.72%. 1.49%, H
PR 95 R 55 H A)KS 5 2 RSD (347N T 2%, R WX
ARG R

253 feethikse  HUE—FEA ST, d% “2.37 I
FOTER R B S, 2 TRCHIS 04 2. 4. 8.
12, 24 h JEFE, WE i, tHEAFE 1. 5ia
PR ERIR/NBER . . DOEE . POEE
FIETHIAR [ RSD {H 437 4 1.5%42.0%-1.0%+2.0%-
1.6%-+0.8%, A A M AR 24 h ASE PE R I .
254 EEVRE  HBUE-HEMS ST, % <237
TR ik 6 RS, FI “2.17 TR 4
PEDE, lskUEmAR, e g R AT s P

R ERIR/NEERR. TS DU, DU S ER
B RSD 50514 1.8%+ 1.6%- 2.0%- 2.3%-
1.8%. 1.8%. RUATEE LRI .

255 fnkERIcRERE  HUR—HERE S ST ANP 6
B, BRI 0.5 g, KEEFRE, 200l ATEA X G
WROE R, H% “2.37 TR ikl AN, 1%
“.17 TURAAFME, Gl iR, A
W 85008 T AU IR ShIR/DNEEm. 1E
RO SN RO S NN S R (S I g b )
104.88%. 96.79%-. 99.09%. 103.19%. 106.58%-
101.54%, RSD {H437°4 2.02%. 2.99%. 2.66%-
327%- 3.77% 5.62%, HIF4 (hEZ ) 2015
TERCESK, S R RWIA T VA AER AT SE .

25.6 FEMEENE 44N %K 12 #iIk ANP,
2 “2.37 WUR I A L 20 10 pL
HEFE, 3% 217 TN AT INE A S
JELAR WA 2.

2.6 EENIRS

2.6.1 KT KA K 12 LR S LA I
U N2 SPSS 19.0 B A, X HBH TR, L
Y )38 SRR OF T BE A Rl . B 3
AP, MIRIIEE RS 15 B, 12 #EFES 2k 3 28, AL
D | FEHE NI, B C T F s BEN—
Ho G RATA, EFRSUE AR LR AT LR
Ay RIRANRN |~ 2877 i LA A — 3 22 57

2.6.2 PCAM" it — BB AFHRLIK ANP FEfL

x2 HmNES

Table 2 Content determination results of samples

FEFRIR A (mg AL

. N
i BT SUE TG LN WA WA W%
S1 A 3.20 0.24 7.28 12.50 2.30 0.68
S2 A 5.58 0.57 10.38 10.30 2.96 0.55
S3 A 4.96 0.52 11.04 13.53 3.01 0.97
S4 B 6.14 0.46 7.80 9.00 1.53 1.61
S5 B 5.36 0.19 7.93 16.43 3.56 0.30
S6 B 6.06 0.29 8.03 13.06 2.45 0.84
S7 C 8.73 0.28 11.44 21.29 3.96 0.62
S8 C 8.29 0.21 11.35 20.06 3.61 0.66
S9 C 7.93 0.59 10.94 22.22 4.11 0.50
S10 D 6.93 0.54 10.84 14.00 3.50 0.40
S11 D 8.30 0.09 11.07 16.48 3.60 0.47
S12 D 7.71 0.40 9.89 14.61 2.89 0.86
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Fig. 3 Dendrogram of cluster analysis of 12 batches of ANP

()2 5, 18] SPSS 19.0 #4347 PCA. #EHL
M. OES ISP RFERE RS (B, 5
JEPAIR . SRIR/NEEDR . BRAFE. DA, U
KFD NEbR, KRN S A E] SPSS K iF
s B A B A Bl A T R AL B .
IR AR KT 1 IR 2 NRFE RS 1.2 Tk
gy, WFIRTT I BARTTIRERIA 77.6% (3£ 3), WM
X2 A FROT AR R AR R4, HES
CERI P15 20 FR B D v (500 Bk LA 32 J 70 ARG )
REIEAELTT V7 ARAS 2P AS 32 o AR AN FR bR IR B,
M RE . RS R v A X LIS 21T 2 >3k
SEBRAERNEHEHS: F1=0.120 x;,—0.024
x+0.125 x340.141 x,+0.152 x5—0.107 x¢: F=
0.186 x;+0.637 x,+0.349 x;—0.089 x,—0.037 x5+
0.308 xs (x REEMFIIE), WHLEEMY F=
0.737 F1+0.263 F».

12 HEFES I ZEE 150 F LR 5. S ise
W, Ui DA 6 AN Esr A FR bR, JLRE i 5T R
LRI, C T 5™ fb i

T3 BEEMBHRTHE

Table 3 Eigenvalue and contribution

gy RFIEE STRRER% KBITTIRA/%
1 3.433 57.216 57.216
2 1.226 20.436 77.653
3 0.854 14.235 91.887
4 0.298 4.959 96.846
5 0.173 2.879 99.725
6 0.016 0.275 100.000

*4 ATHDRBEE

Table 4 Coefficient matrix of factor scores

A L)
1 2
WEFH 0.222 0.205
TR THE (x) -0.044 0.705
SRR /INEE (x3) 0.232 0.386
HAEH (x) 0.261 -0.098
WEEF (x5) 0.282 -0.041
WHEE (x) -0.197 0.341

x5 ERNERGEENSE
Table 5 Principal component values and comprehensive

principal component values

IR HmS F F, F o gty
C S9 0.647  0.857  0.702 1
C S7 0.688  0.025  0.514 2
C S8 0.535 -0.228  0.334 3
D S10 0.205  0.652  0.323 4
D S11 0.466 —0.831 0.125 5
A S3 —0.208 0943  0.095 6
D S12 —0.038  0.431 0.085 7
A S2 -0.212  0.753  0.042 8
B S5 0.037 -1.616 —0.398 9
B S6 -0.422 -0.535 -0.452 10
B S4 -1.017  0.877 -0.519 11
A S1 -0.680 —1.328 —0.850 12

3 Wit

ANP 1Rt R iz —, Jrae .
BE CMH %# W, 2014 4F ANP 7870 [H T4 2455
EIE T E R 5 MAIA 7.35 1270 .CFDA $di B ow
ANP 477 50K 122 Ko T ANP HA RN
MME R BREEF TSR TSRS E = R
A AR R R AT TAE AR E R
Xo HAARUET =i s —51e, Afeidi—
WARIFIL 22 A S AR, M5 2 B ™
BEUSAN I 5 A A,

(P EZy0) 2015 SERLE ANP &AL (3 g/A)
THOS LS, AT 5.0 mgs S HELRIER
TR /NEEBR T, A3/ T 2.3 mg. ASSEIG AR Y
12 Ik ANP BJ754 (R EZGL) 2015 RSk, H
T A e . FRal S R K
AR IR ™ il (P AR — B S LU IR, R
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R e R AR BRE, AN i stEAT)
FAE—E 7. 4 N Fhe 1. 5B PR,
M /NBERR . A DOREHE . DUES R A7)
oA 3.20~8.73. 0.09~0.59. 7.28~11.44, 9.00~
2222, 1.53~4.11. 0.30~1.61 mg/#L, M 7. 2k
8 /N BRE Rl 19 B 5 e 5 R A 254l 3 4%, (R B 51
DOHEAT . PO 2 ) 22 e AN, B &
RARFANZEIA R 5 £, R 3 AT, CJ 7 hha
S PORHHE DR R R AR KR
sE, HIHR A T HAR) %K. KM PCA P
LG43 F, BAFEROO i 4 . a2k
THE SR, TR C ) 5 i iy, Hef RS
EINE S REARYE . BT ANP [l T 2N
FUR AR TR, JLHI T ZAN T, B DAL R 24 1)
J & YU P i R B OB R 2R, AN K
P TR AR ZE 5 1) E S A . PRI AE ORIE ™ i
B OLT, E EERIE M  T R,
R 6 e )3 — 51 E .

AWFFOR IR SIS 455 2 1oy 5 E KAk
SRR R 23 B 7 VR b S e T ANP (1) )5t £
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