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Technology Optimization of Microwave-assisted Aqueous Two-phase System of Total Flavonoids from Glyc-
yrrhiza uralensis by Orthogonal Test

CHEN Lijuan', LIU Fuzhi*, YUE Qiangbing’(1.Limited Company of Gansu Chee Zheng Tibetan Medicine, Lan-
zhou 730100, China;2.College of Agriculture, Gansu Agricultural University, Lanzhou 730070, China)

ABSTRACT OBIJECTIVE: To optimize microwave-assisted aqueous two-phase system of total flavonoids from Glycyrrhiza ura-
lensis. METHODS: The ammonium sulfate and ethanol were used as aqueous two-phase extraction system, the method of micro-
wave was applied to extract total flavonoids from G. uralensis. The effects of 5 factors on extraction rate of total flavonoids were in-
vestigated by single factor test and orthogonal test, such as the mass concentration of ammonium sulfate, ethanol volume fraction,
solid-liquid ratio, microwave power and extraction time. Validation test was conducted. RESULTS: The optimal extraction condi-
tion was as follows as the mass concentration of ammonium sulfate of 0.40 g/ml, ethanol volume fraction of 70% , solid-liquid ra-
tio of 1:25, extraction time of 3 min and microwave power of 300 W; in validation test, the extraction rate of total flavonoids
from G. uralensis was 2.038% (RSD=0.69% , n=3), and the extraction rate of two-phase system was 94.46% (RSD=1.30% ,
n=3). CONCLUSIONS: The technology is simple in operation and stable in results, and also has gentle reaction conditions and

high extraction rate, which is suitable for industrial production.

KEYWORDS Orthogonal test; Microwave; Aqueous two-phase; Glycyrrhiza uralensis; Total flavonoids
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Fig 1 Influence of each factor on the extraction rate of total
flavonoids from G. uralensis

A. the mass concentration of ammonium sulfate; B. ethanol volume frac-

tion; C. solid-liquid ratio; D. microwave power; E. extraction time
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Tab 1 Factors and levels

K- )
ACZEIET0, % BRI ,g/ml CHRI]) ,min DOREEIIER), W
1 50 1:20 2 200
2 60 1:25 3 300
70 1:30 4 400

®2 EXHEZITSER
Tab 2 Design and results of orthogonal test

S

=} H Hy 3%
27 i 5 c 5 I, %
1 1 1 1 1 1.73
2 1 2 2 2 1.81
3 1 3 3 3 1.71
4 2 1 2 3 1.82
5 2 2 3 1 1.89
6 2 3 1 2 1.86
7 3 1 3 2 1.89
8 3 2 1 3 1.99
9 3 3 2 1 1.94

K 1.751 1.812 1.857 1.850
K, 1.856 1.896 1.858 1.852
K; 1.937 1.836 1.829 1.841
R 0.186 0.083 0.029 0.011
%3 FESHER
Tab 3 Analysis of variance
WK I A A5 F P
A 0.156 2 0.078 1 401.800 <0.01
B 0.033 2 0.017 299.400 <0.01
C 0.005 2 0.002 43.400 <0.01
D 0.001 2 <0.001 5.600 <0.05
RE 0.001 18 <0.001

T Fos(2,18)=3.55, Fy(2,18)=6.01

Note: Fops(2,18) =3.55, Fyu(2,18)=6.01
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Tab 4 Results of validation test

e BHEHE  BRERRE FRURRTR SUKHE
%, % W, g WE,e WK%
1 2.052 0.307 8 0.022 3 93.24
2 2.038 0.3057 0.0180 94.44
3 2.024 0.303 6 0.013 6 95.71
3 it
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Optimization of Preparation Process for Genistein Solid Dispersions by Orthogonal Test
BAO Linlin, MENG Qingjie, PAN Wujiu, WANG Weiming (Heilongjiang Academy of TCM, Harbin 150036,
China)

ABSTRACT OBIJECTIVE: To optimize preparation process of Genistein solid dispersions. METHODS: With the cumulative dis-
solution for 45 min and the time of 50% dissolution (#,.) as index, single factor test and orthogonal test were used to investigate
the effects of drugs and carrier ratio (m/m), melting temperature, mixing time, surfactants and mesh sieve on preparation process,
and validated.The content of genistein was determined by HPLC. Chromatographic conditions were as follows as Diamonsil Cis col-
umn, mobile phase consisted of methanol-0.05% phosphoric acid (70 :30), detection wavelength 262 nm, column temperature
30 °C, sample size 10 ul. RESULTS: Optimal preparation process was as follows as drugs and carrier ratio of 1:9, melting temper-
ature 75 °C, mixing time 10 min, mesh sieve 40, no active agent. #,» of 3 batches of samples prepared by optimized preparation
technology were 23.32, 23.10 and 23.28 min, and cumulative dissolution of them were 91.90% , 89.63% and 90.08% , respective-
ly. CONCLUSIONS: Optimized preparation process is reliable, and Genistein solid dispersion is prepared successfully.
KEYWORDS Genistein; Solid dispersion; Orthogonal test; Preparation process
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