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Daidzein and genistein were extracted from Korean soybean by supercritical CO, and sub/supercritical water. The
extracted sample was analyzed by reversed-phase high performance liquid chromatography (RP-HPLC). The retention
time, retention factor, column efficiency, column selectivity and resolution of aglycons were compared with the change
in the temperature and pressure of supercritical fluid and ethanol concentration. The characteristics of extraction of

daidzein and genistein were more affected by ethanol concentration using supercritical CO,.

The most desirable

extraction yield was obtained by supercritical H,O with 400 C and 250 bar. Generally, the extraction yield of aglycons
increased over 10 times using supercritical CO, than sub/supercritical H>O.
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Figure 1. Structure of daidzein and genistein.
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Figure 2. Schematic diagram of SFE system used in this study.
(a) supercritical CO; - BPR, back pressure regulator; CV, check
valve; FT, filter; HE: heat exchanger; PG, pressure gauge; RT,
rupture; TC, thermal controller. (b) supercritical H;O - (1: Pump,
2: Pre-heater, 3: Extractor, 4: Heater, 5: Heat exchanger, 6: Filter,
7: Recorder, 8: Temperature controller, 9: Main controller, 10:
Back-pressure regulator, 11: Cooling circulator, TI: Temperature
indicator, PG: Pressure gage).
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Figure 3. Chromatogram of Korean soybean by supercritical
CO; (55 T, 300 bar, 30% EtOH).
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Figure 4. Chromatogram of Korean soybean by supercritical
H,O (200 C, 200 bar).
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Table 1. Retention Characteristics of Daidzein and Genistein with the Experimental Conditions

Exprimental conditions tr (min) k(-) N (-)
Solvents - — — — — — — a(-) R (-)
T (C) | P (bar) |EtOH conc. (%)| Daidzein | Genistein | Daidzein | Genistein | Daidzein | Genistein
0 37.0 51.8 14.866 21.225 14,700 23,200 1.428 10.997
10 37.8 51.8 15.202 21.210 15,000 23,350 1.395 13.499
3 300 20 38.0 52.5 15.309 21.525 8,800 23,400 1.406 11.106
Supercritical 30 37.9 523 15.252 21.439 15,450 32,400 1.406 12.026
CO, 0 37.9 52.7 15.252 21.618 11,950 16,450 1.417 9.323
10 37.9 52.7 15.28 21.597 25,800 23,000 1.413 12.367
> 300 20 39.1 54.0 15.788 22.155 94,200 145,000 1.403 26.638
30 39.0 53.7 15.752 22.033 135,050 130,250 1.399 27.334
200 300 37.9 52.6 15.266 21.575 54,500 54,200 1.413 21.808
Sub/supercritical | 250 300 o 37.6 523 15136 | 21.439 60,300 96,200 1.416 16.345
H0 200 200 38.5 533 15516 21.876 37,600 92,700 1.410 22.857
400 250 38.2 529 15.409 21.718 55,200 101,800 1.409 23.823
Table 2. Yields of Daidzein and Genistein Per 1 g of Soybean 0.075
Solvents : Exprimental conditions Yields (%) —2—323:2 g::g;
T (C) | P (bar) | EtOH conc. (%) Daidzeirj Genisteir: 0060 | __ Genistein (35°C) .
0 7.0x10° | 1.0x107 -- @ - Genistein (55°C) e
i 00 10 5.ox10j 1.2X10: o.4E |-
20 4.0x107 | 1.0X107 §
Supercritical 30 1.0X107 | 4.7<107 % 0.030 |
€O, 0 3.0x10° | 1.2x107 =
5 300 10 2.0><10_2 9.0><10_2 0.015 L
20 1.2X10™ | 3.5X10
30 5.9x107 | 5.4x107° 0.000 L
200 | 300 3.1x10% | 7.4x10* ' ' L L
. 0 10 20 30
Sub/supercritical| 250 300 0 2.1x10* | 1.1x107° EtOH (%)
H0 200 | 200 2.8x10* | 1.2x10°
“ 5 Figure 5. Yields of daidzein and genistein in Korean soybean
400 250 23x10" | 1.310 by supercritical CO, with EtOH concentrations.
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