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Abstract — In this study, conventional solvent extraction (CSE), microwave-assisted extraction (MAE), and ultrasound-
assisted extraction (UAE) were compared for the recovery of paclitaxel from biomass. As a result of investigating the
effect of the extraction solvent type (acetone, chloroform, ethanol, methanol, methylene chloride), methanol was the most
suitable for all extraction methods. In the case of MAE and UAE using methanol, most of the paclitaxel (> 95%) was
recovered by only one extraction. The recovery rate of paclitaxel increased with the increase of extraction temperature
(25-45 °C), microwave power (50-150 W), and ultrasonic power (180-380 W) for MAE and UAE. In addition, SEM
analysis showed that the biomass surface structure was slightly corrugated in CSE, while in the MAE and UAE, it was
very rough and destroyed by strong impact.
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. Quantity of paclitaxel in extract
Yield (%) = - - — x 100 Q)
Quantity of paclitaxel in biomass
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2-6. SEM (Scanning electron microscope) &A1
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Fig. 2. Effect of aqueous methanol concentration on the yield of
paclitaxel by CSE at 30 °C, 10 min, MAE at 30 °C, 10 min,
50 W, and UAE at 30 °C, 10 min, 380 W. The biomass/meth-
anol ratio, stirring speed and extraction number were 1:1
(w/v), 500 rpm and 1, respectively.
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Table 1. Effect of solvent type on the yield of paclitaxel by CSE (30 °C, 10 min), MAE (30 °C, 10 min, 50 W), and UAE (30 °C, 10 min, 380 W) at
fixed biomass/solvent ratio (1:1, w/v), stirring speed (500 rpm), and extraction number (1)

Solvent types Conventional solvent extraction (CAE)*  Microwave-assisted extraction (MAE)*  Ultrasound-assisted extraction (UAE)*
Acetone 13+2.0 28+2.0 26422
Chloroform N/D™ N/D™ N/D™
Ethanol 15+2.2 29+2.3 31+2.4
Methanol 65+2.0 98+2.0 99+1.0
Methylene chloride N/D™ N/D" N/D*

*Data are shown as yield (%)+SD.
**N/D: not detectable

Korean Chem. Eng. Res., Vol. 58, No. 2, May, 2020



276 A
70 H
65
L
i)
Q
s
60
—o— 298 K
—O0— 303 K
55 —y— 308 K
—— 313K
—— 318K

Time (min)

Fig. 3. Effect of extraction temperature on the yield of paclitaxel during
the conventional solvent extraction from biomass. The biomass/
methanol ratio and stirring speed were 1/1 (w/v) and 500 rpm,
respectively.
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Fig. 4. Effect of extraction temperature at S0 W-microwave power (A) and microwave power at 298 K (B) on the yield of paclitaxel during the
microwave-assisted extraction. The biomass/methanol ratio and stirring speed were 1:1 (w/v) and 500 rpm, respectively.

100 -

100 -

100 -
(A) (B) (@)
90 90 90
80 80 1 80
- 704 5 70 T 70
] @ o
= > >
60 4 60 60
—0— 298K —0— 298K
50 4 50 4 —0— 303K 50 4 —0— 303K
—v— 308K —v— 308K
—&— 313K —&— 313K
401 = 318K 40 - 318K 401 = 318K
1 2 3 4 5 6 7 8 9 10 ’; 2 3 ; ; é 'II !; ; 1‘0 1 2 3 4 5 6 7 8 9 10
Time (min) Time (min) Time (min)
Fig. 5. Effect of extraction temperature on the yield of paclitaxel at different ultrasound powers during the ultrasound-assisted extraction.

Ultrasound power 180 W (A); Ultrasound power 250 W (B); Ultrasound power 380 W (C). The biomass/methanol ratio, stirring speed

were 1:1 (w/v) and 500 rpm, respectively.
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Fig. 6. SEM images of untreated (A); conventional solvent extraction-treated (B); microwave-assisted extraction (microwave power 50 W)-
treated (C); and ultrasound-assisted extraction (ultrasound power 250 W)-treated (D) biomasses.
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