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Table 1 Factors and levels for orthogonal test

Factor
Level pH value, Phase ratio (A/O),  Concentration of extractant,
A B C (%, ¢
1 7 2:1 5
2 6 31 10
3 5 4:1 15
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Table 2 Orthogonal test design and experimental results

Concentration of

Exp. pH value  Phase ratio trialkylphosphine oxide (%, ) Extraction rate of total flavonoid (%) Extraction rate of glycyrrhizic acid (%)
1 1 1 3 66.9 3.4
2 2 1 1 34.7 2.0
3 3 1 2 58.1 45.1
4 1 2 2 49.9 4.0
5 2 2 3 68.0 4.0
6 3 2 1 319 20.1
7 1 3 1 28.0 13
8 2 3 2 47.7 3.6
9 3 3 3 65.2 47.9
ky 144.8 159.7 94.6
ko 150.4 149.8 155.7
ks 155.2 140.9 200.1
Ky 48.3 53.2 315
Kz 50.1 49.9 51.9
Ks 51.7 47.0 66.7

R 3.5 6.2 35.2
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Table 3 Analysis of variance

Source Sum of squared deviation Degree of freedom Mean variance F test Significance
A S:118.1 2 9.05 1.28
B S, 59.0 2 29.5 4.18 p>0.2
C S31870.6 2 935.3 132.7 p>0.01
Error Se14.1 2 7.05
Sum of error St1961.8 8
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Fig.1 Effect of pH on the extraction rates of total flavonoid (TF)
and glycyrrhizic acid (GA) in aqueous leaching solution
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Fig.2 Effect of phase ratio on the extraction rate of total
flavonoid (TF) in aqueous leaching solution
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Fig.3 Effect of extractant concentration on the extraction
rate of total flavonoid (TF)
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Separation of Hydrophilic Licorice Flavonoid by Solvent Extraction Method

TIAN Qing-lai*?®, XIE Yu-chun!, ZHANG Bo™®, LIU Hui-zhou®

(1. Lab. Sep. Sci. £ Eng., Institute of Process Engineering, CAS, Beijing 100080, China;
2. School of Chemical Engineering and Biotechnology, Hebei Polytechnic University, Tangshan, Hebei 063009, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Using the mixture of trialkylphosphine oxide (TRPO) and petroleum ether as extractive organic phase, the extraction of
hydrophilic flavonoid from the aqueous leaching solution of licorice was carried out. Orthogonal tests showed that the concentration of
TRPO was the most remarkable factor for extracting hydrophilic flavonoid, then the phase ratio and the smallest was pH value. It was
also found that the extraction rate of total flavonoid (TF) decreased with increasing pH value in the range from 5 to 8. The extraction rate
of glycyrrhizic acid rapidly decreased with increasing pH value in the range from 5 to 6, and it almost approached zero above pH 6. The
extraction rate of TF rapidly increased with the increase of the concentration of TRPO and decreased with the increase of phase volume
ratio (A/O). It decreased with the increase of the system temperature, and the reaction of the extracting TF was exothermic. The ratio of
TRPO to solute in extractive complex was 3. The separation between hydrophilic licorice flavonoids and glycyrrhizic acid in the aqueous
leaching solution could be achieved by solvent extraction method.

Key words: licorice flavonoid; glycyrrhizic acid; extraction; separation; orthogonal test



