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Abstract — When using an ionic liquid as co-solvent, the extraction efficiency of anticancer agent paclitaxel from bio-
mass was dramatically improved. However, the residual ionic liquid had a significant negative effect on convenient and
feasibility of following concentration and drying steps. In this study, a novel method was developed for the effective dry-
ing of the crude extract obtained from biomass extraction with ionic liquid. The residual ionic liquid was easily and con-
veniently removed by drying alone after pre-treatment and additional washing of a sample with water. The optimal crude
extract/water ratio and mixing time for pre-treatment and crude extract/water ratio for additional washing were 1:70 (w/v),
4 min, and 1:100 (w/v), respectively. In the microwave-assisted drying process, the drying time was 9-fold shorter than
in the vacuum oven drying process.
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Fig. 1. Effect of ionic liquid as co-solvent on the extraction yield of
paclitaxel. The type of ionic liquid, extraction solvent ratio
of ionic liquid to methanol, ratio of solvent to biomass, tem-
perature, and extraction number were [Bmim|BF,, 0.166:1
(w/w), 1:1 (v/w), room temperature, and 1, respectively.
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Fig. 2. Electron micrograph of the crude extract after drying. (A): without additional water washing after pre-treatment with water (crude
extract/water ratio: 1:5, w/v), (B): without additional water washing after pre-treatment with water (crude extract/water ratio: 1:100,
w/v), (C): without additional water washing after pre-treatment with water (crude extract/water ratio: 1:600, w/v), (D): with addi-
tional water washing after pre-treatment with water (crude extract/water ratio: 1:100, w/v) and mixing for 30 min (crude extract/water
ratio for additional water washing=1:100, w/v), (E) crude extract/water ratio (1:80, w/v) for additional water washing, (F) crude
extract/water ratio (1:90, w/v) for additional water washing, (G) crude extract/water ratio (1:100, w/v) for additional water washing,
(H) crude extract/water ratio (1:110, w/v) for additional water washing at fixed crude extract/water ratio (1:100, w/v) and mixing time
(30 min) for pre-treatment with water, (I) crude extract/water ratio (1:60, w/v), (J) crude extract/water ratio (1:70, w/v), (K) crude
extract/water ratio (1:80, w/v), (L) crude extract/water ratio (1:90, w/v) for water pre-treatment before additional water washing
(crude extract/water ratio for additional water washing: 1:100, w/v), (M) mixing time: 2 min, (N) mixing time: 4 min, (O) mixing time:
6 min, and (P) mixing time: 8 min after water addition for pre-treatment at fixed crude extract/water ratios (1:70, w/v) and 1:100, w/v)
for per-treatment with water and additional water washing, respectively. Scale bar indicates 100 pm.
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Fig. 3. Effect of vacuum oven drying and microwave-assisted drying on the drying time (A) and drying behavior (B). The crude extract/water
ratio and mixing time for pre-treatment with water were 1:70 (w/v) and 4 min, respectively. The crude extract/water ratio for addi-

tional water washing was 1:100 (w/v). Scale bar indicates 100 pm.
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