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The extraction of glycyrrhizic acid from licorice using supercritical carbon dioxide (SCCO») was investigated with respect to
the effects of extraction parameters such as the kind and amount of modifier, temperature, pressure, and extraction time.
The conventional organic solvent extraction was also conducted for a quantitative comparison. The content of glycyrrhizic
acid in crude extracts was analyzed by HPLC and the vyield of glycyrrhizic acid was computed as a weight percent recovery.
The optimal pressure and temperature for SCCO, extraction were found to be 40 MPa and 80°C, respectively, when SCCO,
was modified with 70% aqueous ethanol. Under the same pressure and temperature, the highest recovery was attained to

be 104.57% in the first 60 min when the concentration of 60% aqueous ethanol in SCCO; was 15%.
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Figure 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) vaive, (13)
check valve).

w7 8uFxE
24 A FE293 vinsty] A3 duidgez 33
FEZAEAN {78 FES YA F, AlEol 304
o] FE28E Yol 40TAA mukEEA 647 5ok &
&34k $E8-E 3000 pmolA] 20 min
S ARSI A5dE 3, HPLCE o] &3t &
Wl glycyrthizic acid® #A, ¥t E3 st =
(0~100%, v/v)e] aqueous methanol¥} ethanold FELu|Z
AR HA 9 FE8UE HAAsYon, oue FE5E
£ HEE wit%) Al A3

[\S]
rz
=
F3
2
R

F=EZ U glycyrrhizic acid £

Glycyrrhizic acid®] &= HPLCZ ZA3lgxn XFIA
ozyuE 1 3RS AASIYTh HPLC (M616LC system,
Waters Co., USA)T 616 controller, 996 photodiode array
detector (254 nm), 515 HPLC pump, TM 717 plus
autosampler2 FAIF o] 3t} Column& CAPCell PAK ClI8
UGI120 S-5 pm (4.6 mm x 250 mm, Shiseido, Japan)& A&
B, 20 p09] F=E3 phosphoric acidZ o]&3}e] pH
258 ZAE o]FAl (water : acetonitrile = 62 : 38)& 1.2
mL/min®] F&C 2 columng =2 3}FH o™, column 9E
9 2=E 4TS FAFAT

7E:l]l_|. al 1 xt

w2180 5o ME glycyrrhizic acid £&

718 w2 &9 glycymhizic acidg d& F e FE8
g dotrr] 3t TdF Fx (0~100% (v/v)e
aqueous methanol®} ethanol& F& {2 gujF&S 348
o). A3 Fig. 2¢] B3, Oi2E aqueous methanol2 3=

(1)



Kim, H. S., Extraction of Glycyrrhizic Acid from Licorice

£35S W7} aqueous ethanolg ARREYE WETH O B
+5S etk g9, 30% (v/v) aqueous methanol= 3
Z353S o 4551 mggo® MY T2 &L HYeH, 3
0~70% (v/v) aqueous methanol % HYr FE24+&&
45.06~4551 mg/ge] WAZ HeHQ FHol2 VehlA 2ok
t}. o}2}A 30% (v/v) aqueous methanolS F&&ujz ALL3
e &8 B A7 g At AT

—8— Aqueocus methanot
—X7— Adgueous ethanot

Yields (mg glycyrrhizic acid/g licorice)

20 —+ + } y —+ ~+

4] 20 40 o0 80 100

Concentraction (%o, v/v)

Figure 2. Effect of a varety of aqueous methanol and ethanol
concentrations for the yield of glycyrrhizic acid from licorice. Operation
conditions were 50 MPa, 607, 3 ml/min, and 10% (v/v) of modifier.
The extraction time was 120 min dynamic extraction.
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Figure 3. Effects of a variety of modifiers for extraction of glycyrrhizic
acid from licorice. Operation conditions were 50 MPa, 607C, 3 ml/min,
and 10% (v/v) of modifier. The extraction time was 120 min dynamic
extraction.
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Figure 4. Changes in the yield of extraction with dynamic extraction
time from different extraction temperatures (40, 60, and 807T). Operation
conditions were 50 MPa, 3 mlmin and 10% (v/v) of 70% (v/v) aqueous
ethanol. The extraction time was 180 min dynamic extraction.
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Figure 5. Changes in the yield of extraction with dynamic extraction

time from different extraction pressures (30, 40, and 50 MPa). Operation

conditions were 80T, 3 mlmin and 10% (v/v) of 70% (v/v) aqueous
ethanol. The extraction time was 180 min dynamic exiraction.
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Figure 6. Changes in the yield of extraction with dynamic extraction
time from different concentrations of aqueous ethanol as a modiffer
(50-90% (v/v)). Operation conditions were 40 MPa, 80°C, 3 m)min and
10% (v/v) of modifier. The extraction time was (80 min dynamic
extraction.
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Figure 7. Changes in the yield of extraction with dynamic extraction
time from different concentrations of 60% (v/v) aqueous ethanol added to
02 Operation conditions were 40 MPa, 80C and 3 mlmin. The
extraction time was 180 min dynamic extraction.
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