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Optimization of the Preparation Technology of Panax japonicus Saponin-phospholipid Complex Using
Plackett-Burman Design and Central Composite Design-response Surface Methodology

SHI Ya-jun, WANG Mei, WU Xing, SONG Xiao-mei(College of Pharmacy, Shaanxi University of TCM, Shaanxi
Xianyang 712046, China)

ABSTRACT OBJECTIVE: To optimize the preparation technology of Panax japonicus saponin-phospholipid complex. METH-
ODS: P. japonicus saponin-phospholipid complex was prepared by solvent evaporation method. Using complex ratio as evaluation
criterion, Plackett-Burman design was used to determine main influential factors of preparation technology; central composite de-
sign was adopted to optimize the main influential factors; the optimal technology was predicted by response surface methodology.
RESULTS: The ratio of saponin to phospholipid, saponin concentration and reaction temperature had significance effect on the for-
mation of complex. In central composite design, binomial equation had high fitting degree (correlation coefficient R=0.949 8).
The technology optimized by response surface methodology was as follows: ratio of saponin to phospholipid 3:1; saponin concen-
tration 10 mg/ml; reaction temperature 40 “C. The deviation between the result of the best technology verification test and the bino-
mial fitting equation forecast value was less than 2% . CONCLUSIONS: The optimized preparation technology of P. japonicus sapo-
nin-phospholipid complex is practical and stable.

KEYWORDS Panax japonicus saponin; Phospholipid complex; Plackett-Burman design; Central composite design; Response
surface methodology; Preparation technology
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Tab 1 Factors and levels of Plackett-Burman design
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Tab 2 Plackett-Burman design and results
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Tab 3 Analysis results of factor significance
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Tab 4 Factors and levels of central composite design
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Tab 5 Central composite design and indicators results
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1 -1 -1 -1 78.33
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3 -1 1 -1 75.55
4 1 1 -1 90.99
5 -1 -1 1 78.59
6 1 -1 1 85.18
7 -1 1 1 78.59
8 1 1 1 80.26
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Tab 6 The coefficients significance test results of binomial

regression model
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Fig 1 Response-surface of the effect of the ratio of saponin
to phospholipid, reaction temperature and saponin
concentration on complex ratio

I. the ratio of saponin to phospholipid with reaction temperature; II .

the ratio of saponin to phospholipid with saponin concentration; Il . reac-

tion temperature with saponin concentration
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