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Analysis on Fingerprint of Achyranthis Bidentatae Radix

LIANG Xian-kui, LEI Jing-wei”, GONG Hai-yan, TANG Wei-wei, XIE Cai-xia, LI Rui-juan
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract ] Objective; To study HPLC fingerprints of Achyranthis Bidentatae Radix from different origins,
compare different specifications in the same origin, and explore the effect of origin and specifications on the quality
of Achyranthis Bidentatae Radix and relationship between the specifications and the internal quality of Achyranthis
Bidentatae Radix, in order to provide basis for the identification of its origin. Method: The HPLC fingerprints of
Achyranthis Bidentatae Radix from different origins and with different specifications in the same origin were
collected. The similarity analysis, cluster analysis and principal component analysis were adopted to analyze the
fingerprints, the differences in fingerprints of Achyranthis Bidentatae Radix from different origins and with different
specifications in the same origin were compared. Result: Analysis of different origins and principal component
analysis could be used to distinguish Achyranthis Bidentatae Radix from five producing areas, and the identification
results of origin analysis was better than those of cluster analysis and similarity analysis. Analysis of different
specifications, similarity analysis or principal component analysis could not distinguish Achyranthis Bidentatae
Radix with different specifications. Conclusion; There are significant differences in chemical composition and peak
height among Achyranthis Bidentatae Radix from different origins, with less differences in chemical composition
and peak height of Achyranthis Bidentatae Radix with different specifications, the principal component analysis

could be used to identify origins of Achyranthis Bidentatae Radix.
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Table 1 Specification classification basis of Achyranthis Bidentatae Radix

HLAS K43 1 48
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Table 2 Sample information of Achyranthis Bidentatae Radix

B /;*fﬁ s B /;ff% Hv
JBI ~JB3  ZReHE1 1 || IDI~1D4 1% 1
IB4 ~ ]JB6 2 1D5 ~1D7 2
JB7 ~ JB9 3 1D8 ~1D10 3
ibl ~ jb3 AR 2 1 || 2D1~2D2 2% 1
ib4 ~ b6 2 || 2D3 ~2D4 2
ib7 ~ b10 3 || 205 ~2p6 3
DFl ~DF3 k& 1 || 3D1 ~3D4 3z 1
DF4 ~ DF7 2 3D5 ~3D7 2
DF8 ~ DF11 3 3D8 ~3DI10 3
DLI ~DI3  Z Xkt 1 || 4p1 ~4D3 4% 1
DI4 ~ DL6 2 4D4 ~4D6 2
DL7 ~DL9 3 4D7 ~4D9 3
DL10 ~ DL14 4
DS1 ~DS3  #ARFF 1
DS4 ~ DS7 2
DS8 ~ DSI11 3

(0 ~25 min,10% ~20% A,25 ~40 min,20% ~29%
A ,40 ~48 min,29% A) ; DAD ;i 2% ,0 ~26 min, I
£ 230 nm,26 ~31 min, J K 280 nm;FEiE 30 C ;i
B 10 wL; i 0. 8 mLemin ',
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ZAF K B WO AR I T W 10wl TR A A8 AR
R, A HERE 6 IR, 10 4 BUIR I, A% U 9 AH X
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Fig.1 HPLC of Achyranthis Bidentatae Radix sample
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Fig.2 HPLC fingerprint superposition and reference fingerprint of

Achyranthis Bidentatae Radix from different habitats
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Fig.3 HPLC fingerprint superposition and reference fingerprint of

Achyranthis Bidentatae Radix from different specification

Table 3 Similarity in Achyranthis Bidentatae Radix from different habitats

R LE TR AR B bt 9 AL BE it i HRLE TR TR AL
DF1 0.873 DIA 0.986 Ds4 0.896 b7 0.950
DF2 0.894 DLS 0.986 DS5 0.876 b8 0.936
DF3 0.874 DL6 0.985 DS6 0.900 b9 0.929
DF4 0.881 DL7 0.988 Ds7 0.924 jb10 0.940
DF5 0.881 DL 0.990 Ds8 0.929 JB1 0.836
DF6 0.885 DLY 0.982 DS9 0.883 JB2 0.849
DF7 0.920 DL10 0.980 DS10 0.903 JB3 0.841
DF8 0.879 DLI11 0.982 DS11 0.911 B4 0.827
DF9 0.852 DLI12 0.983 jbl 0.954 B3 0.852
DF10 0.895 DLI13 0.991 jb2 0.961 IB6 0.865
DF11 0.888 DL14 0.982 jb3 0.844 JB7 0.861
DLI 0.987 DS1 0.890 jb4 0.946 JB8 0.922
DL2 0.983 Ds2 0.905 jbs 0.939 JB9 0.820
DL3 0.982 DS3 0.891 b6 0.927

WA T AR AR 2 A b o A AR B IXCT) 6 Euclidean,
RTT WAL ) 4 RIS e —TJ7 38, R ML
5o BEIR P 4R DL 4

A 4 AT LLE H 8 S19 A1 S40 Y1 B AN A
HIRICHE# < 8 I, A= I AE ah 0 o 4 28, REAT
AP R 1A ERE A BT O 1 28 R H R
FE VB PR 3 2 A AR A A B D 125 BRI B
B <9 W A IERE A B0 3 28 R BN 5 8 P A
Ho— A= BRBERL BT O 1 28 HOR R RIS 25 A 7= e —
A RREE AR 1 28 R = A R A O 12
YRR <10 B, A= BREE A AU O 2 28 R B
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JE AR XA 28 AR i WA D 125 SRR B <
14 5,5 AN [ 7 M A IR Al U 126

2.8  EArAIHT 3 LAAS IR 7 AN TR A 2
R il U THT AR Ry JUUG B L i i SPSS 21, 0 B i
R GETH 1 3R IO B BT bR A AL B] .
AR I, 2 8 9 A B BT AR A R/ o A8 A A
U] J5z e %A A Sk R 0 ) T AR B . A [ M
A [) LA 2 T 32 B 53 4R AR 7 22 BTHR 3 53 001) ULk
2,3, WG I T A R R R AR S A R LIRS,
J3 3 A WD SO (L TR 1 DL 6
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Table 4 Similarity in Achyranthis Bidentatae Radix from different specification
FE S 2 AL BE b G2 HRL B 22 HIE BE G HRLE
1D1 0.996 1D10 0.922 3D3 0.995 4D2 0.993
1D2 0.991 2D1 0.977 3D4 0.988 4D3 0.996
1D3 0.997 2D2 0.967 3D5 0.982 4D4 0.996
1D4 0.994 2D3 0.960 3D6 0.939 4D5 0.997
1D5 0.937 2D4 0.970 3D7 0.988 4D6 0.989
1D6 0.988 2D5 0.962 3D8 0.989 4D7 0.995
1D7 0.972 2D6 0.976 3D9 0.941 4D8 0.993
1D8 0.988 3D1 0.987 3D10 0.99%4 4D9 0.991
1D9 0.982 3D2 0.994 4D1 0.996
0 5 10 15 20 25 %]3268’ j%i+ﬁ‘@k$%] 14319%,3‘5%&%?“’%
Brlo 13,1415 (915 B 545 3 R HRIEMR 1. 648, 3t
Bt |1 Tk N 11, 774% , F3TW T 5,9 11555 4
?Jgg i TR FEAEAR A 1,291, BT TTlk R R 9.221% , &
e . TR T U 12 B
183 ] 2.8.2 R[EHLA A EMR S0 ME 6,7 alHl,
DF11
DFL H 5 A F R AR K F 1, Bl 4.309, 2.970,
DF2
s |- 2.471,1.841,1.067 Xf & J7 2 19 2 i1 51 #k % ik 5
b4 N — \ N '
b [ 79.120% X3 T ARl 7™ H 4= ERE 8 0 g 16
b3 2 Jepse > -, VA Ny
1 AP HAE R R B e 81 IO AR IE AL N
plo |1
w | 2 4,309, B 5ok N 26.933% 16 8,9,11 7E45 1 +
B8 N TN " Jere NS N N
Dso | WAy AR A, BT 1 A R R T X
S S, — 298 — Jefs > >, 4 N
Bab | 3 AU B AT 0 155 65 VL, 55 2 2 A AR
A R 2.970, R it TR K K 18.565% , £ BT W T g 7,
pse | 12,13, 14, 15,16 #0955 8 3 3 W04 45 1F 4R K
B4 2.471, SRRy 15.442% | B H ML T g 5,6
DI3 | 15 B350 4 RS RRAEAR O 1. 841, BT Tk R N
pis || : 11.508% ,E32 e 706 1,2,4,10 If5 H 555 &
Eﬁg B R AEAR Ry 1,067, Rt Simk % 6.672% , £ E
DL14

B4 FEFBEBRRESHRKXER
Fig.4 Dendrigram of cluster analysis of Achyranthis Bidentatae

Radix from different habitats

2.8.1 K[ =HA4 B FE A0 mE6,7 AlHl,
B4 AN TR EE > 1, B 6.539,2. 197, 1. 648,
1.291 X807 2 19 B 1 5k 235 3] 83.396% , L%
TORTE] 7= b A R R i 4 SR E T 14 AN ar P AR R
KREHEE 1 ERFRIER N 6.539, Bif
TR K 46.706% 162 ,4.6,7,8,10,11,15 7E45 1
FRU DA, B 1 E R EE R T
X 8 AN LA B R bR BOAE B 5 [ 2 2 A FRAE AR

RT3 fE R

XFAAN ] 7 Ml AN [] B A% 4 e HPLC $i5 20 1 3% i
17 o350, i R 1R 2 45 3 2 i H
i 1 - T 1 . i (&1 6A BT, BR T DFS, jb10,JBS,
JBO BSREAL, A 43 W AT K 2 20 R 7 1, 2 00 b
PR 2, RER, R XA, 8 RFS S A7 4 R IX 55
FEs i B 6B AN, BR T 2D5 B AN, 324y 4 B Al
PR R RS A= IR 43 1 3 28,1 48,3 45 4 w1
H 1 25,2 S50 4 SFAR R 126,
2.9 AR LA RS SCRE 25 i AN TR L
R E B A B 2= 5. mIE T A, 22
W SRy 225 2L R 7 b 1 AR TR YRR AR 0 5 21, 210 S 2 0 R

<113 -
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Table 5 Initial factor load matrix

%y
e
1 2 3 4 5
) 0.077 0.407 0.445 0.572

I 3 0.567 -0.597 0.512 -0.045

% 4 0.909 -0.200 0.311 -0.116
g 5 0.589 -0.181 0.659 -0.047
% 6 0.749 -0.545 -0.169 0.112
%7 0.684 -0.401 -0.433 0.082
% 8 0.820 0.048 -0.519 0.104
%9 0. 640 0.243 -0.680 0.090
% 10 0.924 -0.105 -0.171 -0.052
% 11 0.897 -0.027 0.253 -0.191
I 12 0.045 -0.347 -0.005 0.801
% 13 0.511 0.629 0.176 0.317
% 14 0.617 0.710 -0.036 -0.168
% 15 0.727 0.634 0.209 —-0.060

R 141 0.464 -0.260 -0.139 0.580 -0.39%4

% 2 0.285 0.224 -0.545 0.577 -0.267
% 3 0.578 -0.373 0.301 -0.109 0.401
% 4 0.160 -0.257 0.692 0.211 0.185
% 5 0.687 -0.467 0.069 0.236 0.253
g6  -0.027 -0.537 -0.246 0.651 0.284
W7 0.768 0.085 0.103 -0.416 -0.302
1% 8 0.470 0.371 -0.313 0.213 0.381
1% 9 0.947 -0.076 0.012 -0.149 -0.082
%10 -0.138 0.357 0.679 0.071 0.157
% 11 0.953 -0.015 0.111 -0.091 -0.022
g 12 0.550 0.073 0.328 -0.035 -0.309
% 13 0.251 0.782 -0.375 -0.034 0.186
I 14 0.423 0.681 -0.364 -0.132 0.302
I 15 -0.019 0.630 0.525 0.447 -0.027
% 16 0.005 0.621 0.532 0.404 -0.102

PR L RGBS 2 R 2 B S AT 0 23 I
AR 1 AR A A SR 0 5 24 06D AP A
Mo 1 R EAS AR XA AR A TR Y A7 0 5 29 U8
BOPRE M L R ERE, ARXURS, 2 28 R 4 2 A
A IEA UG o wl, w3 I D R 2 i A R AL 0 5 w2 Oy
REF AR A R A 0 5 wd D REBHRS V25 204
PR 2 R R ST U o y2 v T VAT HOR AN A IR A R
fiE U y1,y5,y6 WS AR XA LR AT A4 R ) A7 0

114 -

FAEAE

1234567 891011121314

................

AL R 7= 45 B AR R HLRS (€16 )
BS AEF# . AEREFEEIERFHER
Fig.5 Macadam map of main factors of Achyranthis Bidentatae

Radix from different producing areas and specifications
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Fig.6 Planar plan of principal component analysis of Achyranthis

Bidentatae Radix from different habitats and

different specifications
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Table 6 Principal component eigenvalues and variance contribution

rate of Achyranthis Bidentatae Radix from different habitats

IR FFAE 1 P IOT- 5 AR A
wr it HE/% BB/ A /% BR/%
I 1 6.539 46.706  46.706 6.539 46.706  46.706
2 2,197 15.694  62.400 2.197 15.694  62.400
% 3 1. 648 11.774 74. 174 1. 648 11.774 74. 174
I 4 1.291  9.221 83.396 1.291  9.221 83.396

% 5 0.878  6.270 89. 665
% 6 0.588  4.199 93. 864
% 7 0.340  2.430 96. 294
% 8 0.209 1. 490 97.784
%9 0.114  0.817 98. 601
%10 0.078  0.558 99. 160
I 11 0.060 0.429 99. 589
12 0.034  0.240 99. 829
%13 0.016  0.117 99. 946

I 14 0.008  0.054 100. 000

RT FAEMEFBREIRSIBEESHERRKE
Table 7 Principal component eigenvalues and variance contribution

rates of Achyranthis Bidentatae Radix with different specifications

o PIHGRFEAEAE FRICE I AR A
ait WR/%  BBU/% @it TR/ % RBU%
W1 4.309 26.933  26.933 4.309 26.933  26.933
W2 2,970 18.565  45.498 2.970 18.565  45.498
W3 2,471 15.442  60.941 2.471 15.442  60.941
W4 1,841 11.508  72.449 1.841 11.508  72.449
S5 1,067 6.672  79.120 1.067  6.672  79.120

% 6 0.920 5.750 84.871
% 7 0.736 4.597 89. 468
% 8 0. 479 2.991 92.459
%9 0. 366 2.284 94. 744
% 10 0.278 1.736 96. 479
I 11 0.246 1.536 98.015
12 0.110 0. 685 98.700
%13 0.083 0.516 99.217
% 14 0.055 0. 346 99. 563
I 15 0.041 0. 255 99.817

& 16 0.029 0.183 100. 000
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Fig. 7 HPLC comparative diagram of Achyranthis Bidentatae
Radix from different habitats
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