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Extraction of Triterpenoid Saponin (glycyrrhizin) from Liquorice by
Co-solvent Modified Supercritical Carbon Dioxide

Hyun-Seok Kim, Byung-Yong Kim* and Gio-Bin Lim'
Department of Food Engineering, KyungHee Univiersity
'Department of Chemical Engineering, The University of Suwon

Effects of modifier and soaking on extraction of triterpenoid saponin (glycyrrhizin) from liquorice were examined
using supercritical CO, (SC-CO,) at 50 MPa, 60°C, and flow rate of 3 mL/min, and glycyrrhizin content was
analyzed by HPLC. Addition of undiluted methanol, ethanol or isopropanol as modifier to SC-CO, had little
influence on extraction yield of glycyrrhizin. Soaking process using water increased the extraction yield as the
sample to solvent ratio was increased. Addition of 70% methanol, ethanol or isopropanol to SC-CO, significantly
increased the extraction yields, with 70% methanol resulting in the highest yield. When water at 90% (w/w) of
sample weight was used for soaking, the extraction yield and rate increased, 70% ethanol-modified SC-CO, was
almost equal to that obtained using 70% methanol.
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Fig. 1. Schematic flow diagram of ISCO SFX 3560 ((1) Liquid
CO, storage tank, (2) syringe pump for CO,, (3) syringe pump
for co-solvent, (4) co-solvent tank, (5) mixing zone, (6) pre-
heating exchanger, (7) high pressure chamber, (8) extraction
cartridge, (9) restrictor, (10) collection vial, (11) CO, venting,
(12) valve, (13) check valve).
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Table 1. The proximate analysis of Glycyrrhizina glabra

pud

Components Contents (%)
Moisture 7.28+0.06
Crude protein 7.64£0.10
Crude fat 3.11+0.06
Ash 447+0.01
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Fig. 2. Effect of various sample sizes on extraction of
glycyrrhizin from liquorice.

Operation conditions were 50 MPa, 60°C, 3 mL/min, and 10% (v/
v) of ethanol during 120 min (size A: more than 60 mesh, size B:
between 30 mesh and 60 mesh, size C: less than 30 mesh).
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Table 2. Effect of various modifiers on the extraction of
glycyrrhizin from liquorice

Extraction yield Recovery!

Modifier (mg glycyrrhizin/g v

S (%)
liquorice)
Methanol 0.389 0.96
Ethanol 0.313 0.76
Isopropanol 0.102 0.25
YRecovery = (extraction yield by supercritical CO, extraction)/

(extraction yield by 30% isopropanol) X 100

*Qperation conditions were 50 MPa, 60°C, 3 mL/min, and 6% (v/v)
of modifier. The extraction time is 120 min dynamic extraction.
*When glycyrrthizin from liquorice was extracted using 30%
isopropanol and 40% ethanol, extraction yields are 40.71 mg/g and
38.44 mg/g, respectively.
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Fig. 3. Effect of soaking with various soaking rates on
extraction of glycyrrhizin from liquorice.

Operation conditions were 50 MPa, 60°C, 3 mL/min, and 10% (v/
v) of 90% methanol. The extraction time was 30 min static
extraction followed by 120 min dynamic extraction.
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Fig. 4. Changes in the extraction yield of glycyrrhizin with
dynamic extraction time from various 70% alcohols as a
modifier.

Operation conditions were 50 MPa, 60°C, 3 mL/min and 10% (v/v)
of modifier. The extraction time was 15 min static extraction
followed by 180 min dynamic extraction.
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Fig. 5. Changes in the extraction yield of glycyrrhizin with
dynamic extraction time from various soaking rate.

Operation conditions were 50 MPa, 60°C, 3 mL/min and 10% (v/v)
of 70% ethanol. The extraction time was 15 min static extraction
followed by 180 min dynamic extraction.
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