Korean Chem. Eng. Res., 53(4), 445-449 (2015)
http://dx.doi.org/10.9713/kcer.2015.53.4.445
PISSN 0304-128X, EISSN 2233-9558

ZAAFHE 0|2t 12 EHE Genistein2| ==
kel - =S
Adughy -g-g3lsa e
500-757 FFA] - 855 30084
(20143 9€ 22 HE, 20149 102 21Y 8 A, 20143 10€ 268 AE))

Extraction of Genistein from Sophora flavescens with Supercritical Carbon Dioxide

Chang-Nam Han and Choon-Hyoung Kang'

Department of Applied Chemical Engineering, Chonnam National University, 300 Yongbong-dong, Buk-gu, Gwangju 500-757, Korea

(Received 22 September 2014; Received in revised form 21 October 2014; accepted 26 October 2014)

e of
E Ao M= 297 o iIslRtAE Srl|E ANESIe] 14O ZHE] genisteinS FEIISIUE 329} FE 2 1
48 Tl mE FEEES Som, TR MekET) oflehe-S ARESIe] 200 barellA] 300 bar] $HEH 99}
35°Ce} 50 °C9] 2= 9o A= st} Aol U}F/} A2 Y& genistein®] FEEES H3oH, 53] ¥
< qET 22 RO TP w2 FEa-go] HEHITE 3 Wjgkgo] oekg R oS a7l 38 54
Helom #2555 FEE 8 TUISISITE DPPH itz A 84S 43t i 259 ksl s

Abstract — This study was directed to finding an optimum extraction condition of genistein from the S. flavescens with
supercritical carbon dioxide as a solvent. In this effort, effects of the extraction conditions including pressure, tempera-
ture and a co-solvent on the extraction efficiency were investigated. The aqueous ethanol and methanol solutions were
used as co-solvents while the tested operating pressure and temperature ranges were from 200 bar to 300 bar and from
308.15 K to 323.15 K, respectively. The concentration of genistein was determined by means of HPLC equipped with a
UV detector. From the results, it was observed that an increase in pressure led to the higher extraction efficiency. Further,
methanol showed better performance as a co-slovent than ethanol. The DPPH radical scavenging activities were mea-

sured to compare antioxidant activities of S. flavescens extracts.
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Fig. 1. Schematic diagram of supercritical fluid extraction.
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Table 1. Recovery of genistein grom from Sophora flavescens

Concentration ~ Recovery

P(bar) T (°C) Co-solvent (ug/20ul) %)
200 45 Methanol (70%) 0.12 12.34
250 45 Methanol (70%) 0.17 17.42
300 45 Methanol (70%) 0.22 22.82
250 45 Methanol (22%) 0.12 12.34
250 45 Methanol (50%) 0.14 14.25
250 45 Methanol (70%) 0.17 17.42
300 35 Methanol (70%) 0.21 21.76
300 45 Methanol (70%) 0.22 22.82
300 55 Methanol (70%) 0.27 28.32
300 45 Pure CO, 0.00 0.00
300 45 Methanol (70%) 0.22 22.82
300 45 Ethanol (70%) 0.12 12.67

25

Recovery (%)
O
1

Y 4
None Methanol(70%) Ethanol(70%0)

Fig. 2. Effect of the modifier on the recovery of genistein from S.
flavescens at 45 °C and 300 bar.
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Fig. 3. Effect of modifier (methanol) concentrations on the recovery
of genistein from S. flavescens. Operating conditions were
45 °C and 250 bar.
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Fig. 4. Effect of pressure on the recovery of genistein from S. flavescens.
Operating conditions were 45 °C with methanol (70%).
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Fig. 5. Effect of temperature on the recovery of genistein from S.

flavescens. Operating conditions were 300 bar with methanol
(70%).
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Table 2. Antioxidative activities of Sophora flavescens
Methods P (bar) T (°C) Co-solvent Recovery (%) EDA (%)
300 35 Methanol (70%) 21.76 37.46
Supercritical fluid extraction 300 45 Methanol (70%) 22.82 29.17
300 55 Methanol (70%) 28.32 41.53
300 45 Ethanol (70%) 12.67 31.07
Solvent extraction 29.74
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