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Study on quality grade evaluation of Andrographis Herba based on principal
component clustering and PLS regression
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Abstract: Objective To combine macroscopical characteristic indices and chemical indices of Andrographis Herba to evaluate its
quality grade. Methods Both macroscopical characteristic indices and chemical indices (the content of four active diterpenoids and
the content of ethanol-soluble extractives) of different batches of Andrographis Herba were determined. The macroscopical
characteristic indices were encoded using the method of numerical taxonomy, and the content of four active diterpenoids were
determined by HPLC. To screen out the appropriate indices for classification, the correlational analyses were conducted between
encoded macroscopical characteristic indices and chemical indices. The quality grade was made by principal component clustering
analysis according these evaluation indices, and then was analyzed through partial least squares discriminant analysis (PLS-DA).
Furthermore, a partial least squares (PLS) regression was constructed for the quality grade prediction of Andrographis Herba. Results
It showed that the samples could be divided into three grades according to the principal component clustering analysis, and was

reasonable evaluating by PLS-DA. The PLS regression model for quality grade of Andrographis Herba was constructed as follows:
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grade Y=3.761—0.020 Xthe leaf content—0.388 Xthe content of andrographolide—1.117 Xthe content of neoandrographolide —
0.274 X the content of deoxyandrographolide—0.287 Xthe content of 14-deoxy-11,12-didehydro-andrographolide—0.302 X the content

of four active diterpenoids—0.104 X the content of ethanol-soluble extractives —0.015 X the color of stem—0.008 4 X the color of leaf—
0.003 X the diameter of base part of stem-+0.020 X the number of branch+0.137 X the diameter of the upper stem—+0.011 X plant height,
if Y=0.7—1.3, the predicted quality was grade A, if Y=1.7—2.3, then B grade, and if Y=2.7—3.3, C grade or qualified product.

Conclusion The model of grade evaluation we constructed using principal component clustering analysis combing with PLS regression

analysis performed well, which was applicable in evaluating the quality grade of Andrographis Herba and other traditional Chinese

medicines. It also provided a new strategy for study on grade standards of traditional Chinese medicines.

Key words: Andrographis Herba; grade standard; principal component clustering analysis; PLS-DA analysis; PLS regression analysis
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Table 1 Determination results of different batches of Andrographis Herba (X xs,n=3)
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Table 2

FILE IR R G

Andrographis Herba samples

Describe statistical analysis of indices of

Lt BME B FBE WilEE RSD%
A 3100 4400 3808  3.60  9.44
A /mm 279 598 480 074 1547
Z P H R /mm 185 293 241 026 1082
Z L H 7 /mm 030 097 056 019 3354
PhEi/em 4890 8590 6268 723 1153
/% 1709 38.16 2443 478  19.56
T N % 021 137 058 023 3948
e OHENE% 0.2 074 024 013 5249
FEFOENB% 0.18 097 050 018 3624
7K 2 3 P B %% 027 098 061 019 3155
4R % L11 273 193 043 2250
BRI R % 733 1233 969 129 1332
P 0 3 144 108  75.07
i 0 4 189 124 6545

x=3 FLESIEFEXMES T
Table 3 Correlational between indices of Andrographis Herba

it AHAZERERZPRARZ LHERKS  HEEFOENIR T ENE LA T OENRIKT AR A WIS B BISER BB E N HiE
I 1.000
LENER 0470° 1000
ZhRER 0312 0.028 1.000
LHHER 0325 0022 0418" 1000
i3] 0063 -0507" 0274 0131 1000
g 0.028 0.129 0086 0279 0.033 1.000
FOEMEAE 03697 -0403° 0174 0136 0123 0249 1.000
FHEOENBAE 038" 0265 0115 0183 0.145 05497 0.605” 1,000
FEFOENBAE 0187 04527 0089 0149 0251 0389° 0242 0015 1.000
WkFOENREE 0021 05467 0024 0032 -0547 0,003 0012 0.047 0477 1,000
AR E 0163 047 0176 0168 044870458 06127 062" 0486" 0663" 1,000
BRIREEHY 0.102 0283 0129 0204 0523705207 0352 0586 0327 043" 0678 1000
e 0230 0175 0080 0306 0415 0091 0206 0.004 0026 -0412' 0293 0283 1000
/g 0030 0139 0017 0366 0395 0208 0.197 0.082 0.087 055" 035" 0213 0.679" 1.000

HP<0.05 KT, MMEEE; £ P<0.01 ACF, MM LE

"indicated significant correlation at 0.05 level, and " indicated significant correlation at 0.01 level
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Table 4 Characteristic value and variance contribution rate
of PCA

oy RHEE S EETTRE/% RBTTERE%
1 4.059 31.22 31.22
2 2.799 21.53 52.75
3 2.145 16.50 69.25
4 1.080 8.31 77.56
5 0.768 5.91 83.47
6 0.718 5.52 88.99
7 0.350 2.69 91.68
8 0.341 2.63 94.31
9 0.280 2.16 96.47
10 0.200 1.54 98.00
11 0.166 1.28 99.28
12 0.093 0.72 100.00
13 0.001 0.01 100.00
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Fig.1 PCA score scatter plot (a) and loading scatter plot (b)
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Fig. 3 PLS-DA score scatter plot (a) and permutation plot
(b) of different quality grades of Andrographis Herba

samples
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Table 5 Cross validity and precision analysis values of PLS regression of Andrographis Herba samples
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