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Multi-objective Optimization of Ethanol Extraction Conditions of Trollius chinensis Based on Niched Pareto
Genetic Algorithm

WU Xiao-juan', LIU Chun-yan', WANG Xiao-mei', BAI Yun-¢’, QIU Li-xia' (1.School of Public Health, Shanxi
Medical University, Taiyuan 030001, China; 2.School of Pharmacy, Shanxi Medical University, Taiyuan 030001,
China)

ABSTRACT OBJECTIVE: To optimize the ethanol extraction technology of Trollius chinensis by niched pareto genetic algorithm
in multi-objective optimization problem. METHODS: The ethanol extraction technology of 7. chinensis was optimized by orthogo-
nal test combined with niched pareto genetic algorithm in multi-objective optimization with mass fraction of ethanol, extracting
time, extracting times and amount of ethanol as factors using the yield of extract and the contents of total flavonoids as index. RE-
SULTS: The optimal ethanol extraction technology was as follows: mass fraction of ethanol was 70.47% ; extraction time was 1.2
h and extracting times was 3 times; the amount of ethanol was 11.46 times as drugs. The extraction yield and the content of total
flavonoids were 39.86% and 11.49% . CONCLUSIONS: The technology is reasonable and feasible, and it can be used for the ex-
traction of 7. chinensis. Niched pareto genetic algorithm can be used for the extraction of it.

KEYWORDS Tiollius chinensis; Niched pareto genetic algorithm; Multi-objective optimization; Pareto non-inferior solution; Ex-

traction rate; Total flavonoids
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Tab 2 Results of orthogonal tests
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Tab 3 Two-objective of Pareto non-inferior solution on etha-
nol extraction of 7. chinensis

BERFS 0, % X,h 0,1 X i 1, % 32, %
1 629726 14134 29765 110215 403144 115650
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W = Bt EEF(VER) BRRE 28 K45 (SLN) 69 & 7 , - %5 VER-SLN R 2 #AT3F M. F ik R R SUALAR B 5ok 461
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kAR R & T AR, SLLAR B 5k ) &-69 VER-SLN R & /46K, 7TiA 248 25 M 25 A e 2 R .

KR BB BRIR RS R AR O R BRESUE

Preparation Optimization and Quality Evaluation of Verbascoside Solid Lipid Nanoparticles
DING Li-xin, YANG Shan-shan, ZHANG Nan-nan, LI Huan, LI Dong-yang, WANG Li-hong (Pharmacy School
of Jiamusi University, Heilongjiang Key Lab of Biological Preparations, Heilongjiang Jiamusi 154007, China)

ABSTRACT OBJECTIVE: To optimize the prescription of Verbascoside solid lipid nanoparticles (VER-SLN) and to evaluate the
quality of it. METHODS: VER-SLN was prepared by emulsion ultrasound dispersing method. The formulation of VER-SLN was op-
timized by orthogonal design with the entrapment efficacy as index using the ratio of drug to lipid, amount of glyceryl monostea-
rate, poloxamer 188 and fabaceous lecithin as factors. The quality of preparation was evaluated with drug-loading amount, particle
size, Zeta potential, entrapment efficiency, stability and in vitro drug release rate as index. RESULTS: The optimal formulation
was as follows: drugtolipid ratio of 1:75(m/m) ,the amount of glycerol glyceryl monostearate of 0.6 g, the amount of poloxamer
188 of 0.5 g and the amount of fabaceous lecithin of 0.2 g. The obtained VER-SLN was round and smooth particles with average
size of (109 + 17) nm, Zeta potential of ( —23 £ 0.91) mV, average entrapment efficiency of 96.66% , and average drug-loading
amount of 2.27%. VER solution was released completely within 8 h, and accumulative release rate of VER-SLN was 47.2% at 4 h
and reached 92.9% at 48 h. CONCLUSIONS: The formulation is reasonable and stable. VER-SLN prepared by emulsification ultra-
sonic dispersion method is up to quality standard and can reach sustained-release effects.

KEYWORDS Verbascoside; Solid lipid nanoparticle; Quality study; In vitro drug release rate
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