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Study on extraction process of Compound Huzhang Prescription based on
fingerprint combined with principal component analysis
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Abstract: Objective To establish an extraction process optimization method based on fingerprint combined with principal
component analysis, which was finally applied to Compound Huzhang ethanol extraction process optimization. Methods Taking
Compound Huzhang prescription as model drug, different ethanol extraction condition fingerprint was established by HPLC,
harvesting the areas of the common peaks, the total factor scores were calculated by PCA. Arranged experiments with Uy (9° x 3')
uniform design method, choosing the total factor scores as index, the influence of extration times (X;), alcohol consumption (X3),
alcohol concentration (Xj;), and time of extracting (Xy) on the yield of extract was investigated, then the technological parameters of
optimum ethanol extraction condition were selected by multi-nonlinear mathematic models. Results Multi-nonlinear mathematic
models described the relationship between response indexes and factor variables with a regression coefficient of 0.997. The
optimized conditions for Compound Huzhang Prescription were extracted in 90% ethanol six times as much as it for three times, 1 h
once. Conclusion It is proved that the extraction method is suitable and feasible that could provide a reference for compound Chinese
medicine extraction process optimization.
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Table 1 Factors and levels of Ug(9° x 3') uniform design

K Xk X/ X3/% Xy/h
1 1 6 50 0.50
2 1 7 55 0.75
3 1 8 60 1.00
4 2 9 65 125
5 2 10 70 1.50
6 2 11 75 1.75
7 3 12 80 2.00
8 3 13 85 2.25
9 3 14 90 2.50
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Fig.1 HPLC fingerprint of nine samples with different ethanol extraction conditions
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Table 2 Total variance explained of extracted components
. AL SRR RN FEWCJT AFN
ik T3 #1% FRITHRE /% it Ji %1% FRTTHRE/%

1 13.031 59.230 59.230 13.031 59.230 59.230
2 4.308 19.581 78.811 4.308 19.581 78.811
3 1.628 7.402 86.213 1.628 7.402 86.213
4 1.337 6.075 92.288 1.337 6.075 92.288
5 0.769 3.496 95.784
6 0.434 1.972 97.756
7 0.352 1.600 99.357
8 0.079 0.357 99.713
9 0.063 0.287 100.000
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Table 3 Test and results of Uy(9® x 3') uniform design

RIS XK X/ME XG/%  Xyh GAR
S1 1 7 65  2.00 —5.2
S2 1 9 85 1.50 -3.8
S3 1 11 60  1.00 -53
S4 2 13 80 0.50 -3.2
S5 2 6 55 225 1.5
S6 2 8 75 175 5.8
S7 3 10 50  1.25 3.6
S8 3 12 70 075 4.6
S9 3 14 90  2.50 3.0

2.83  [HIERIRY ) 0T SR I T 24 IE Ol
TR Z A ZR PR N AEK R, K SPSS 17.0
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Table 4 Variance analysis of model regression

W A [AmE HE O FE P
EYE! 157.834 7 22.548 451.897 0.036
k2= 0.050 1 0.050

MIRZE 157.884 8
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Table 5 Statistical test of each variables

ey AR E RS TR PE
EVEES- QNS

WHIN -36.749  1.856 —19.804 0.032
X 2.101 0.900 0.410 2.335 0.058
X? -0.273 0.025 -3.384  -11.012 0.058
XX 0.180 0.010 2.803 17.761 0.036
X 6.121 0.381 3.773 16.050 0.040
X —0.001 0.000 —0.480 —8.169 0.078
XX, —1.183 0.140 -3.419 —8.477 0.075
X2 1.252 0.385 0.986 3.254 0.190
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