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Effect of Ultrasound on Andrographolide Solventing-Out Crystallization Process

HANG Fang-xue'?, QIU Tai-qiu'
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Abstract: The influences of ultrasound on the solventing-out crystallization of andrographolide were
investigated. The effect of ultrasound on homogeneous nucleation was studied via measuring the induction time,
metastable zone width, the mean crystal size, and the shape of the crystals obtained. Experiments were carried
out under ultrasound with various energy inputs; results indicate that, with ultrasound, the induction time of
crystallization decreases significantly. Under the same supersaturation level, the induction time decreases with
the increase of the used ultrasonic energy strength. The mechanism of the ultrasonic effect on homogenous
nucleation was analyzed, and it was found that, within the ultrasonic field, the surface tension of solvent
changes slightly or keeps unchanged, and the diffusion coefficient (Dap) of the solute is increased. These
suggest that the ultrasound enhances the diffusion of the solute is the main cause for the reduction of induction
time. The experiments show that, after introducing ultrasound into the solventing-out crystallization system, the
mean size of the obtained crystal decreases, and under the action of high-power ultrasound, more crystal nuclei
will occur and their growth rate decreases. Experiments also show that, introducing ultrasound into the system
will change the crystal shape and reduce the agglomeration of the crystals. Furthermore, the introducing
ultrasound will suppress the metastable zone between the solubility and supersolubility curves; it indicates that
the supersaturated solution is more unstable under ultrasound field.
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