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Abstract — In this study, a drying method that can effectively remove residual solvent from (+)-dihydromyricetin was
developed. Residual acetone concentration was efficiently removed below ICH-specified value (5,000 ppm) by simple
rotary evaporation with ethanol pretreatment. In addition, the residual ethanol met the ICH-specified value (5,000 ppm)
by simple rotary evaporation through the addition of water, and the residual moisture also met the specified value (<4%)
for active pharmaceutical ingredients. At all the drying temperature (35, 45, and 55 °C), a large amount of the residual
solvent was initially removed during the drying, and the drying efficiency increased when increasing the drying
temperature. Removal of residual solvent by ethanol pretreatment was shown to be related to high vapor pressure of
acetone-ethanol mixture and hydrogen bonding between acetone and ethanol.
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Fig. 1. The chemical structure of (+)-dihydromyricetin.
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Fig. 2. A schematic diagram of ultrasonic-assisted fractional pre-
cipitation for sample ((+)-dihydromyricetin) preparation.

FEE, T%: 54.84%)% Guilin Natural Ingredient, Inc. (Guilin,

China)=7H 74331t}

2l
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Fig. 3. Change of the concentration of residual acetone through drying
time in rotary evaporation, vacuum drying, and microwave-
assisted drying.
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Fig. 4. Effect of ethanol amounts (5, 10, and 20 mL) on the removal
of residual solvents in rotary evaporation with ethanol pre-
treatment at different drying temperatures. (A): 35 °C, (B):
45°C, (C): 55°C. Ethanol was added at the beginning of

drying.

A E (+)-dihydromyricetin 1 g @ ol €8 3 715, 10, 20 mL)=
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Fig. 41/ B npel o] HE 7o oehg A g & A%
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Acetone-ethanol mixture has high vapor
pressure and hydrogen bonding
— facilitate evaporation of the solvents

Simple rotary evaporation
Ethanol
Pretreatment
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Fig. 5. A proposed mechanism for the removal of residual acetone from a sample pre-treated with ethanol. The acetone-ethanol mixture has a
high vapor pressure and hydrogen bonding, which facilitates evaporation of the solvent.
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2o g W oeke 7120 mL)F W Hx 2535 °C)ollA
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Fig. 6. Effect of ultrasound on the concentration of residual ace-
tone and ethanol through drying time in rotary evaporated
samples pre-treated with ethanol (5 mL) at 35 °C.
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Fig. 7. Effect of water addition (5 mL) at equilibrium of residual

ethanol concentration on the removal of residual ethanol in

rotary evaporated sample pre-treated with ethanol at differ-

ent temperatures (35, 45, and 55 °C). Ethanol was added at
the beginning of drying.
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on the removal of residual ethanol in rotary evaporated sam-
ple pre-treated with ethanol at different temperatures (35,
45, and 55 °C). Ethanol was added at the beginning of drying.
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Fig. 9. Effect of evaporation time on the concentration of residual
ethanol and water in rotary-evaporated sample pre-treated
with ethanol and water at 35 °C. Ethanol was added at the
beginning of drying.
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W e a0 AE 6}74 R xR Y A HE
99} olejst Az ofekS 1 Helo] o3t obE-IrhS

THE] =2 3719 OMIE-OHE% 7ro] At o8l At
Su7t a8H 02 AAEE & 5 AT
Z At
o] Ail= AR (@B EH B EAIR)] Yo7 ST A
A &S wrol e AT (FHAHS: NRF-2021R1A2C1003186).
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