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HPLC Fingerprint and Pattern Recognition of Geranium wilfordii
YIN Hai-bo, WANG Ji-hua, TU Xiu-wen,ZHU Ming-hui,JIANG Hai-yan(School of Pharmacy, Liaoning Univer-
sity of TCM, Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE: To establish fingerprint of Geranium wilfordii and identify common model of fingerprint, and to pro-
mote quality evaluation method of G. wilfordii. METHODS: RP-HPLC method was adopted to obtain fingerprints of 24 batches of
G. wilfordii from different habitats. The separation was performed on Agilent TC-C;s(250 mmx4.6 mm, 5 pm)column with mobile
phase consisted of methanol-0.4% phosphoric acid (gradient elution) at flow rate of 0.8 ml/min. The detection wavelength was set
at 259 nm and column temperature was 30 °C. The similarity of drugs was evaluated by using TCM Fingerprints Similarity Evalua-
tion System (2004 A edition) ; common model of fingerprints was identified by principal component analysis (PCA) and cluster
analysis. RESULTS: According to 3D and projected platform of PCA, combined with cluster analysis, individual samples were ex-
cluded and then 18 batches of samples were screened to establish common model of fingerprints, and the similarity of them was
above 0.959. CONCLUSIONS: The method is stable and easy to operate, and can provide reference for the scientific quality evalua-
tion and control of G. wilfordii.

KEYWORDS  Geranium wilfordii; RP-HPLC; Fingerprint; Principal component analysis; Cluster analysis
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Tab 1 The source information of G. wilfordii sample
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Fig 1 HPLC chromatograms of G. wilfordii sample
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Tab 2 Data matrix
B I m
g9 pitn iR TERE ZRME wme e sk
Sl 66 0.761 0.992 1.000 0.277 0.130 2.581
$2 66 0.669 0.829 0.819 0.154 0.059 0.703
3 62 0.840 0.971 0972 0.627 0.248 5.688
$4 54 0.856 0.963 0.955 0.292 0.124 1.601
S5 70 0.737 0.990 0.978 0.091 0.031 2.176
S6 62 0.751 0.989 0.979 0.124 0.030 2,029
S7 56 0.828 0.940 0.938 0.369 0.082 13.332
8 64 0.753 0.951 0.957 0.632 0.174 3477
NY 55 0.712 0.876 0.886 0.440 0.113 4,087
S10 66 0.711 0.958 0.937 0.094 0.028 1431
S11 66 0.731 0.992 0977 0.135 0.029 2229
S12 62 0.686 0.982 0.969 0.118 0.075 3241
S13 45 0.878 0.980 0.978 0.188 0.032 3486
S14 60 0.723 0.989 0.981 0.124 0.025 2.596
S15 73 0.727 0972 0.958 0.118 0.014 1.707
S16 4 0.892 0.971 0.968 0.235 0.060 4709
S17 65 0.824 0.974 0972 0211 0.044 4.591
S18 60 0.766 0.969 0.963 0.205 0.041 5.338
S19 61 0.725 0.985 0.977 0.168 0.043 3.103
$20 62 0.803 0.976 0.97 0.122 0.074 1.946
S21 59 0.815 0.994 0.986 0.117 0.028 2430
W) 75 0.597 0.846 0.84 0.118 0.045 1.225
23 61 0.742 0.986 0973 0218 0.085 3424
S24 73 0.668 0.975 0.98 0.153 0.054 3.162

2.8 RHEBELSMH

China Pharmacy 2014 Vol. 25 No. 27 - 2539 -



s O 0 994

O 0.953

ol o0.871

' s )
H B
| & B.lo
1 ol
i B

“ ol 0. 830

EMRSL
El2 PCAHI3DIRZHE
Fig2 3D PCA figure of samples

2.00 ss
2 ° - s3 o
B 0.994
s22 ©
° 8’ 75
1.00 25| [ Of 0.953
A % ol o 912
= : 18
= £l
1j0.00 18 of 0. 871
w =
ol o.s30
=1.00

v
-2.00 -1.00 0.00 1.00

FEBRS1
3 PCAMITEIRF
Fig3 PCA projected platform of samples

BEAS [ 77 b 3 S B i HPLC R Y 18 A 14 (2
HRUEEBR AN ) iy 1B B AR AL , 2H A 24 18 7 T s R e 4,
12 J11 SPSS15.0 # A F XL iEAT R GE RIS, R 2L IA] B g 1%
(Between-groups linkage) . BX [ #E 5 - J5 7 (Squared Euclide-
an distance ) {2 (9 FF 2 28 £, RSP AT IF L IET 4. HH A 4
LS5 S PCAZE AL F 455y S2..83.,S7.S8.,89 S22 fFf: i
HEBR

Label Nam

°
a
]
a

20 25

SRR s
SZFAE2 n -
AT M55 21
AT T kS FF IR 6 —
WL 1
EAKEEE 1a -
AT APRALIR a -
AR 15
IZFAEL 10—
#RL . B 20
WA SIS 2
SFACEB R 22 -
SZFRWFW 12
s 23
EARE W 15
ALFREER 2a
AR EUES 13 -
SZFEARECL s
EARIL2 16—
ARSI 17 -
AL 15
WIRIELS 3
SZFEFREL2 s
ZFFRE@R 7

E4 ZBEERNRESTE
Fig4 Cluster analysis of G. wilfordii samples

2.9 ZBEAMIREIESEENETL

HRIEAAL PN 25 5 , 255 PCA FI RE RIS IS 1, L
18 4tk 2 W R it ST 2B AR HESR SO o K 18 HERE Al i1
ATA B SO BT AP 2 i S S AU PP 2R 58D
(2004A R BRAF, XF FEHEATARALRE PEAY , I € S1 42 B IE]
Wi, 22 SRIE DCRL, T L 55 A B e HEFE S0 DL
63 FHALBE P45 SR WA 3. i3 3T, I8 LA & 5% IR &1 1%
O A8, AR ARLEE 244 0.959 DA I, 33 A] k2 R 2 04 19 5 ST A
PR BERRA A
3 g
3.1 mEhtERIERE

EFR X Z RS THE L, R B B 8E-0.4 9% B 1R
VR A SR T L) P AR R A FE B4R, fol (i 8 4

-+ 2540 - China Pharmacy 2014 Vol. 25 No. 27

977.76

1391
Z 0006 " SIS
Seee
TI=—":.=S SR
29 I e We—
S T TR T TR DR TR K

f,min
5 18#tH &K HPLC 54 &
Figh HPLC fingerprint for 18 batches of samples
73391

490.06

E
- Jh&/\&/\m
9 A R

23y 168 1536 2304 3073 384l 4600 B3I
f,min

o6 IfRIBLEIE
Fig 6 Reference fingerprint of G. wilfordii
®3 ISHEMIVBLUETMER

Tab 3 Similarity evaluation of 18 batches of samples

%5 SRRk WREE || S5 SRS Wl
N 1.000 0.990 SIS 0.958 0973
4 0.956 0.963 S16 0.968 0973
S5 0978 0991 S17 0973 0977
56 0979 0991 SI8 0.964 0972
S10 0937 0959 S19 0977 0.987
SI1 0977 0.994 $20 097 0973
SI12 0.969 0.984 21 0.986 0.995
S13 0978 0.982 23 0974 0.989
S14 0.981 0992 24 098 0972
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Study on the Quality Standards of Asparagus officinalis Medicinal Materials
LIU Lin-feng, GAO Shu-hong, LI Hui-bo,LYU Jian-jun, GAO Bao-yi, LIU Lai-zheng(Shanxi Pharmaceutical Vo-
cational College, Taiyan 030031, China)

ABSTRACT OBIJECTIVE: To establish the quality standards of Asparagus officinalis medicinal materials. METHODS: Accord-
ing to first part of China Pharmacopoeia (2010 edition) , A. officinalis medicinal materials was identified by microscopic and TLC.
The moisture, ash content and acid-insoluble ash content in 10 batches were determined; the content of sarsasapogenin in A. offici-
nalis was determined by UV visible spectrophotometry at 570 nm. RESULTS: The microscopic characteristics of A. officinalis had
been determined; TLC identification method had been established; the content of moisture, ash and acid-insoluble ash had been de-
tected. The linear range of sarsasapogenin was 0.037 3-0.111 8 mg (#=0.999 6) with an average recovery of 99.58% (RSD=
1.81% ,n=9) RSDs of precision, stability and reproducibility tests were all lower than 2% . CONCLUSIONS: The established stan-
dard can be used for quality evaluation of 4. officinalis medicinal materials.

KEYWORDS Asparagus officinalis; Quality standards; TLC; UV-visible spectrophotometry; Sarsasapongenin
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