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Soybeans contain the phytoestrogens genistein and daidzein, their glucosides genistin and daidzin and coumesterol.
These isoflavonoid compounds are capable of producing an estrogenic response in a number of diverse species. This
study determined optimum conditions for the extraction of the main isoftavones(daidzin, genistin, daidzein, genistein) in
defatted soybean meal using high-performance liguid chromatography. The best optimum extraction was achieved at
75% ethanol, 80%C, pH4 and a three hour contact time. In addition, isoflavones with high purity were separated by
adding up to 4%(w/v) of calcium chloride dinydrate. Most soybean extracts were composed of 5 -glucosidic conjugate
(daidzin, genistin) which is difficult to adsorb in body. Therefore, £ -glucosidase was used to convert as conjugate to
aglycone form (daidzein, genistein) which is easy to adsorb. The optimal conditions of enzyme reaction involved to be
3.4 units of enzyme concentration, pH5.0, 40T and 40 minutes.
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Table 1. Isoflavones form of soybean exmracts

Isoflavones form Isoflavones content{ug/mL)

daidzin 1427
daidzein 121
daidzein, aglycone(%) 8.5
genistin 2463
genistein 83
genistein, aglycone{%) 34
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Table 2. Operating condition of HPLC for analysis of isoflavones

4-channel gradient pump{G1311A)
. UV-detector{G1316A)
Consist of
Column compartment(G1316A)
system
Vaccum Degasser(G1310A)
Injector
Col Zotbax(hp)300 A SB-CI18, 5;m micro- particulate
olumn
-4.6 mm [DX25 em(HP PART NO.880975-902)
Mobil phase A Acctonitr.ile with O.l%' accfic acid
B : Water with 0.1% acetic acid
Detector | UV detector (254 mm)
Flow rate | 1.5 mLfmin
Injecti
jection 20 41
volume

Table 3. Effect of ethanol concentration on the content of isoflavones
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Table 4. Effect of extraction temperature on the content of isoflavones

in soybean
Isoflavones content{yg/mL)
Condition total
daidzin  genistin  daidzein  genistein |
isoflavones

extraction 40T 1077 1922 122 B4 3205
temperature 60T 1112 1938 137 82 3269
(constant with 80T 1233 2036 154 84 3507
TS%EOH) 100T 1083 1897 102 67 3149

Table §. Effect of extraction pH on the content of isoflavones in

soybean
[soflavones content(yg/mL)
Condition . __ ) — ;
daidzin genistin daidzein genistein total isoflavones

extraction pH pH2 1171 2009 116 83 3379
{constant with pH4 1342 2073 119 81 3613
T5%EOH, pH6 1123 1903 108 80 3214
807T) pHE 1148 1988 98 83 3319

in soybean
Isoflavenes content(ygfmL)
Condition L o L L total
daidzin genistin daidzein genistein
isoflavones
35% Ti6 1341 115 75 2247
65% 699 1360 119 80 2258
ethanol
i e 719 1364 120 81 2284
ncentra
COCCMIANON g5 694 1326 114 81 2215
95% 569 818 103 63 1553
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Table 6. Effect of extraction time on the content of isoflavones in
soybean

Isoflavones content(yg/mL}

Condition o . o . total
daidzin genistin  daidzein genistein

isoflavones
extraction time  lhr 1343 2069 121 81 3614
{constant with  2hr 1358 2118 122 83 3681
15%E0H, 80T, 3hr 1401 2415 125 83 4024
pH4) 4hr 1248 2098 109 79 3534

Table 7. Effect of CaCly addition on isoflavones content

Isoflavones content(yg/fmlL)

Condition — . . )
daidzin genistin daidzein genistein total isoflavones
Al Ol% 1422 2403 120 82 4027
_ally

) . 1423 2447 122 34 4076

congentration
) 1% 1427 2463 121 83 4094

(constant with
2% 1466 21517 121 88 4192

75%EtOH,

. 3% 1463 2529 127 9] 4210

80°C, pH4)
4% 1471 2534 119 88 4212

rir
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