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Abstract: Ellagic acid is ubiquitous in plants and is considered as a potential candidate for antioxidant and
antineoplastic drugs. However, ellagic acid has poor solubility and precipitates easily even after initial solubiliza-
tion. Improvement of its bioavailability has been a concern of pharmaceutical industry. It was found that storage in
Sanlejiang oral liquid at low temperature keeps its stability. Ellagic acid is anomalous in a way that is easily soluble
at low temperatures but precipitates at high temperatures. In order to reveal the mechanism of this phenomenon and

develop precipitation prevention and control strategies, ellagic acid in Sanlejiang oral liquid was stored at high,
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medium and low temperatures for three months. The changes of composition and phase state of the whole system

during storage were systematically tracked and studied by means of precipitation amount or morphology, HPLC

chemical profile of supernatant versus precipitates, and comprehensive characterization of physical phase state.

The results show that the amount of precipitation at low temperature is only 1/3 of that at normal room temperature.

As the temperature rises, the sedimentation increases sharply. HPLC analyses of supernatant versus precipitates

revealed that ellagic acid precipitation originated from two ways: chemical degradation and physical deposition. The

chemical sedimentation is related to the hydrolysis of tannins under acidic condition, forming chebulagic acid and

corilagin. Physical sedimentation is related to the decrease of the association degree and viscosity of polyphenol

colloids when temperature rises. This study elucidated the stability mechanism of ellagic acid in liquid preparations

of TCM, and provided the mechanistic basis for efficient utilization and solution prepartion of ellagic acid.
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Figure 1  Structure of ellagic acid (EA)
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Figure 2 The results of centrifugation and chromatographic data analysis under different temperature storage conditions within three

months. A: Centrifugal sedimentation results; B: Supernatant chromatographic results at 25 °C; C: Sedimentation chromatographic results at

25 °C. Comparison of total ellagic acid precipitation, chemical precipitation and physical precipitation at 5 °C (D), 25 °C (E), 40 °C (F). GA:
Gallic acid; CA: Chebulic acid; GC: Gallocatechin; C: Catechin; CL: Corilagin; GCG: Gallocatechin gallate; CLA: Chebulagic acid; EA:

Ellagic acid
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Figure 3 The results of sanlejiang oral liquid (SOL) supernatant before and after storage at 25 °C and 40 °C by multivariate statistical
analysis (PLS-DA, S-plot); A, D: PLS-DA results; B, E: Model validation results; C, F: S-plot results
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Figure 4 Chromatogram of the corilagin and chebulagic acid model solution at 5 °C (A), 25 °C (B), 40 °C (C). Statistical results of chemical

composition peak area in the chromatogram of the chebulagic acid model solution at 5 °C (D), 25 °C (E), 40 °C (F) and corilagin model

solution at 5 °C (G), 25 °C (H), 40 °C (I)
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Figure 5 Turbiscan Lab results of different temperature experiments. A, B, C: Change results of transmittance, turbiscan stability index

(TSI) and particle size at 5 °C; D, E, F: Change results of transmittance, TSI and particle size at 25 °C; G, H, I: Change results of transmit-

tance, TSI and particle size at 40 °C
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Figure 6 Micrograph of SOL sediments at three temperatures at
different time periods. A, B, C: SOL sedimentations in 15, 60, 90
days at 5 °C; D, E, F: SOL sedimentations in 15, 60, 90 days at
25 °C; G, H, I: SOL sedimentations in 15, 60, 90 days at 40 °C
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