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Abstract — In this work, we the ettect on extraction amounts and general composition content of phytoestrogen
genistein and formononetin extracted from Sophoraflavescens Aiton by various ultrasonic waves(35, 72, and 170 KHz)
and extraction time(30, and 60 min) were compared using extraction solvent water 100%. The pretreatment step was
composed of ultrasonic waves extraction, filtration, concentration, and membrane filtration. The extracted sample was
analyzed by reversed-phase high performance liquid chromatography(RP-HPLC). And the mobile phase applied was
linearly changed with A/B of 80/20~65/35 vol% for 60 min(A water/acetic acid, 99.9/0.1 vol%, B acetonitrile/acetic
acid, 99.9/0.1 vol%). The experimental results, general composition carbohydrate(0.255 to 0.413%) excepts, other ingre-
dients was confirmed almost similarly. Also, The highest yield of extraction amount 3.17g was obtained by ultrasonic
waves with a frequency of 170 KHz and an extraction time of 60 min. This work offers would be useful for chemical

and biological studies of natural plants and its products.
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Fig. 1. Chemical structure of genistein and formononetin in Sophora
flavescens Aiton.
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Fig. 2. Experimental device for solid-liquid extraction with ultrasound.
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Table 1. General composition content of Sophora flavescens Aiton
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(unit : %, 1)

Method Time Composition (%)

(KHz) (min) Crude protein Crude fat Crude ash Carbohydrate
35 60 0.104 0.049 0.006 0.405
72 60 0.105 0.046 0.009 0.413
170 60 0.107 0.042 0.018 0.408

Dipping 60 0.109 0.038 0.010 0.255

Table 2. Total extraction amount in Sophora flavescens Aiton by HPLC

Method Time (min) Compounds Retention time (min) Peak area (mVxsec) Peak area (%) Total Amount (g)
30 Genistein - 32.68 150.82 0.48 262
Formononetin 47.11 345.44 1.19
35 Kz Genistel 3270 149.65 045
60 enis em- . . . 286
Formononetin 47.13 379.07 1.14
Genistein 32.70 153.14 0.47
30 . 2.77
Formononetin 47.10 395.75 1.21
72 Ktz Genistel 32.68 160.64 047
60 enis em- . . . 292
Formononetin 47.08 407.35 1.19
30 Genistein- 32.59 175.72 0.53 201
Formononetin 47.02 430.13 1.29
170 KHz —
60 Genistein 32.68 192.48 0.58 117
Formononetin 47.10 477.23 1.43 ’
30 Genistein - 32.63 167.84 0.48 228
Dipping Formononetin 47.02 427.96 1.23
(room temp) 60 Genistein 32.73 181.80 0.51 253
Formononetin 47.09 461.97 1.29 ’
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Fig. 3. Analysis of genistein and formononetin in Sophora flavescens
Aiton by RP-HPLC (mobile phase A: Water 99.0 vol% + AA
0.1 vol%, B: ACN 99.0 vol% + AA 0.1vol%, gradient elution
B: 20-35, run time: 60 min, flow rate : 1 ml/min, injection vol-
ume : 20 pl, wavelength : 254 nm).
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