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Effect of particle size on glycyrrhizic acid and liquiritin
of Glycyrrhizae Radix et Rhizoma powder

ZHANG Li-guo, YAN Zhi-hui, Chen Lu, NI Li-jun
School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237, China

Abstract: Objective To study the effect of particle size on the contents and in vitro dissolution performances of the active
ingredients (glycyrrhizic acid and liquiritin) in Glycyrrhizae Radix et Rhizoma powder, for the purpose of providing the appropriate
particle size during the preparation of Glycyrrhizae Radix et Rhizoma powder. Methods Seven Glycyrrhizae Radix et Rhizoma
powder samples with different particle sizes were prepared in present work. Their micro-topography structures were characterized by
particle size distribution and scanning electron microscopy (SEM). Thin-layer chromatography (TLC) was applied to qualitatively
identify these samples. The contents and in vitro release performance of glycyrrhizic acid and liquiritin in the seven powder samples
were analyzed by high performance liquid chromatography (HPLC). Results The contents of glycyrrhizic acid and liquiritin
increased with the decrease of particle sizes of the Glycyrrhizae Radix et Rhizoma powder samples. When the powder sizes were in
the range of 300—900 pm, 105—300 pm or less than 105 um, the contents of liquiritin and glycyrrhizic acid were stable. And 105—
150 um sample had good release performance in vitro. Conclusion Controlling the particle size between 105 and 150 um during the
granulation process of preparing Glycyrrhizae Radix et Rhizoma powder would make the contents of liquiritin and glycyrrhizic acid
in Glycyrrhizae Radix et Rhizoma powder higher, stable and have good in vitro release performance.
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A-/NT 900 pm 42K B-450~900 um  C-300~450 pm  D-150~300 pm  E-105~150 pm  F-74~105 um  G-/pT 74 um
A-less than 900 um (coarse powder) B-450—900 um C-300—450 pm D-150—300 pm E-105—150 um F-74—105 pm  G-less than 74 um
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Fig. 1 SEM micrographs of Glycyrrhizae Radix et Rhizoma powder samples with different particle sizes
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Table 1 Test results of particle size of six Glycyrrhizae

Radix et Rhizoma powder samples

Bl Dy,3y/pum  doy/pm  dos/pm  doo/ pm
450~900 um  874.062  477.946 812.540 1367.078
300~450 um  644.819  346.160 596.710 1012.455
150~300 um  346.182 159.356 313.212 589.679
105~150 um  174.716 88.073 164.548 283.603
74~105 pm 89.262 22.719  82.531 159.985
NF 74 um 27.870 5.421 22.641 57.852

D, 3 RBUERIRIAT: doi doss doo-PALFR BRGM AT 10%. 50%-
90%73- 53 TS 82 FPRL A% AL

Dy, 3-Volume average diameter; dy.1, dos, dos-10%, 50%, 90% of the
cumulative distribution in the vertical axis of the corresponding particle size

value, respectively
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Fig. 2 Particle size distribution of six Glycyrrhizae Radix

et Rhizoma powder samples
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Fig.3 TLC of Glycyrrhizae Radix et Rhizoma powder with

different particle sizes and reference substances
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Fig. 4 HPLC chromatograms of mixed reference

substances (A) and sample (B)
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Table 2 Contents of liquiritin and glycyrrhizic acid
in Glycyrrhizae Radix et Rhizoma powder

with different particle sizes (n=3)
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/NTF 900 um 458 1.13 2.89
450~900 um 0.73 2.07
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Fig.5 Cumulative release rates of liquiritin (A) and glycyrrhizic acid (B)

in artificial gastric juice (I) and artificial intestinal juice (II)
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