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The purpose of this study is to investigate the feasibility of a cosolvent-modified supercritical CO. (scCOz) extraction
technique for the production of licorice extracts with high levels of glabridin. The effects of various parameters such as the
type and amount of modifiers, extraction temperature (40~807C) and pressure (10~50.0 MPa) on the extraction efficiency
were examined at a fixed flow rate of 1 mUmin. The organic solvent extraction with pure methanol was also conducted for
a quantitative comparison with the scCQ. extraction. The recovery of glabridin from licorice was found to be extremely smali
for pure scCO,. However, the addition of modifiers such as ethanol and acetone to scCO: resulted in a significant
improvement in the recovery of glabridin. The recovery of glabridin was observed to increase with pressure at a constant

temperature. Furthermore, the purity of the glabridin obtained from the scCO, extraction was higher compared with the
organic solvent extraction.
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Figure 2. Schematic of the ISCO SFX 3560 supercritical CO; extractor
used in this study: (1) CO, storage system with a dip tube, (2) syringe
pump for CO; (3) syringe pump for modifier, (4) modifier storage
flask, (5) mixing tee, (6) pre-heater, (7) high pressure chamber, (8)
sample cartridge, (9) restrictor, (10) collection vial, (11) solvent storage
flask, (12) vent, (13) check valve, (14) valve.
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Figure 3. Standard curve of glabridin for HPLC analysis.
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Table 1. Effects of various exiraction solvents on the extraction
yield, concentration of soluble solids, and purity of glabridin in the
liquid-solid extraction

Extraction  Extraction yield Concentratlon of soluble Purity”
solvent (wt%) solids” (mg/g) (%)
Methanol 0.197 272.92 0.723
Ethanol 0.182 94.28 1.933
Acetone 0.185 43.40 4273

Y Concentration of soluble solid (mg/g) = mg soluble solid in

extracts/g dried licorice.
? Purity (%) = (weight of glabridin / weight of soluble solid) x 100.
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Figure 4. Effect of different modifiers on the extraction recovery of
glabridin from licorice. Operating conditions were 30 MPa, 40T, 1
mL/min, 10% (v/v) modifier, and 120-min dynamic extraction time.
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Figure 5. Changes in the recovery of glabridin with dynamic extraction
time at different extraction temperatures (40, 60, and 80°C). Operating
conditions were 30 MPa, 1 ml/min, and 10% (v/v) ethanol
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Figure 6. Changes in the recovery of glabridin with dynamic extraction
time at different extraction temperatures (40, 60, and 807). Operating
conditions were 30 MPa, 1 ml/min, and 10% (v/v) acetone
concentration.
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Figure 7. Changes in the recovery of glabridin with dynamic
extraction time at different extraction pressures (10.2~50 MPa).
Operating conditions were 40C, 1 mL/min, 10% (v/v) ethanol, and
120- min dynamic extraction time.
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Figure 8. Changes in the recovery of glabridin with dynamic
extraction time at different extraction pressures (10.2~50 MPa).
Operating conditions were 60C, 1 mL/min, 10% (v/v) acetone, and
120- min dynamic extraction time.
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Figure 9. Effect of acetone concentration on the extraction of
glabridin from licorice. Operating conditions were 30 MPa, 40T, 1
mL/min, and 120-min dynamic extraction time.
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Table 2. Comparison of the cosolvent-modified supercritical CO:
extraction w1th the convermonal 11qu1d -solid extractxon

T Orgamc Solvent

Extraction method Supercritical Fluid Extraction

Extraction
Extraction solvent Ethanol  Acetone COy+Ethanol” COy+Acetone”
Yield (%) 0.182 0.185 0.191 0.187
Purity (wt%) 1.933 4.273 5~7 9.72
Extraction time (min) 120 120 30 30

" Operating conditions: 300 bar, 40C, 1 mLmin, 25% (v/v) of ethanol.
2 Operating conditions: 300 bar, 60°C, 1 ml/min, 25% (v/v) of acetone.
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