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 Phytoestrogens of the isoflavone family occur in numerous plants used for human and animal nutrition. The potential impact of phytoestrogens on humans and animals has led to an ever-increasing interest in the study of these compounds, particularly in legumes which are known to contain such polyphenols. Soybean is an annual crop of the Leguminosae family, genus Soja, species Soja hispida or Glicine max. Daidzein and genistein, the main isoflavonoids in soybeans, are associated with a broad variety of beneficial properties for human health. Several, although not all, epidemiological studies have shown that intake of soy is inversely correlated with the incidence of hormone-related tumours, like breast and prostate cancer, as well as osteoporosis and coronary disease (Sabine E. Kulling et al, 2001). Moreover phenolic phytochemicals are thought to promote health, owing to their antioxidant effects in protecting cellular components against free radicals (Melissa K. Johnson and George Loo, 2000).The distribution of flavonoids, isoflavonoids, and their conjugates in developing soybean (Glycine max) seedling organs and in roots has been examined (Terrence L. Graham, 1990). In literature there is much quali-quantitative information about isoflavonoids; on the contrary there is very little data on soy’s flavonols (Fuquan Yang et al, 2001). The aim of this study was to design analytical methods able to carry out quali-quantitative analyses for both of soy’s flavonoid metabolites in different tissues (cv. Emiliana from Ciesse, Italy). The radical-scavenging activities of the analysed extracts were evaluated determining their abilities to reduce the stable free radical DPPH. Further studies are being performed to investigate the oxidative metabolism in humane urine after soy-seeds consumption. Soybean tissues (cotyledons, leaves, stem, roots and seeds cv. Emiliana) were selected from the Dipartimento di Scienze Agronomiche e Gestione del Territorio Agroforestale University of Florence, and harvested at 1, 2 and 3 months. One gram of fresh tissue was extracted with 70% v/v EtOH (pH 2), defatted with n-hexane, evaporated to dryness and then the residues were dissolved in 70% EtOH  (pH 2). The quali-quantitative determination was performed by HPLC/DAD and HPLC/MS. The quantitative analysis of each compound was carried out with four-level calibration curves, using the following standards: kaempferol-3-O-gluc., rutin, luteolin-7-O-gluc., daidzein, genistein and coumestrol (Extrasynthese). The qualitative analysis evidenced the presence of genistein, daidzein, glycitein and coumestrol derivatives as aglycones, glucosides, acetylglucosides and malonylglucosides (P.M. Porter et al, 1986), and flavonoids such as kaempferol, quercetin, methylquercetin and luteolin glycosides. Figure 1 shows the trend of flavonoids and isoflavones at three harvest dates (1, 2 [image: image1.wmf]Pods
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[image: image3.bmp]tissues (cotyledons, leaves, stem and pods). Flavonoids are the most abundant compounds in
Table 1 shows the total isoflavone and flavonoid derivatives content in tissues at 3 months as well as in the seeds. In all the tissues among genistein derivatives, the most abundant are genistin and malonylgenistin. For both daidzein and coumestrol derivatives, the main compounds are malonylglucosides. Table 1 shows even that coumestrol derivatives are only in roots, instead glycitein derivatives are only in seeds. In the seeds only isoflavones, in particular daidzein derivatives, are found, whereas flavonoid metabolites do not occur. The radical-scavenging activities of the analysed extracts, daidzein and genistein standards (Melissa K. Johnson and George Loo, 2000) were evaluated by DPPH, and the most active tissues were: leaves, pods, cotyledons and roots. Tests in vivo are being performed to investigate the oxidative metabolism in humane urine after soy-seed consumption. HPLC/DAD analysis was applied to quantified daidzein, genistein and some of their secondary metabolites according to Sabine E. Kulling et al, 2001.
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Table1 Isoflavone and flavonoid derivatives in tissues at 3 months and in seeds. Data are expressed as g/Kg of fresh weight.
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leaves of the all growth periods, in particular at 3 months. To our knowledge this is the first report on the identification and quantitation of flavonoids glycosides in soy tissues.
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Fig.1 Trend of flavonoids and isoflavones at 3 growth periods and in different harvested tissues.
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						Baccelli				Leaves				Fusto				Roots				Seeds

		Genistin				0				568.89				40				0				1860

		Malonylgenistin				0				70.63				240.38				252.9				2235

		Acetilgenistin				0				0				0				0				66

		Genistein				0				0				12.5				75.15				75

		Genistein derivatives				0				43.5				31.25				0				112.50

		tot genistein				0				683.02				324.13				328.05				4348.5

		Daidzin				0				0				0				225.87				3197

		Malonyldaidzin				0				0				308.79				1151.01				3705

		Daidzein				0				0				0				1164.82				187

		Daidzein derivatives				0				0				0				219.19				0

		tot daidzein				0				0				308.79				2760.89				7089

		Glycitin				0				0				0				0				186

		Malonylglycitin				0				0				0				0				221

		tot glycitein				0				0				0				0				407

		Coumestrin				0				0				0				221.15				0

		Malonylcoumestrin				0				0				0				784.31				0

		Coumestrol				0				0				0				275.55				0

		tot coumestrol				0				0				0				1281.01				0

		Kaempferol derivatives				173.95				701.240				0				0				0

		Quercetin derivatives				18.64				1760.720				31.25				0				0

		Luteolin				149.1				53.17				37.5				0				0





tabella tot

		

						Pods		Leaves		Stem		Roots		Seeds

		Genistein der.				0		0.114		0.284		0.328		4.348

		Daidzein der.				0		0		0.309		2.761		7.089

		Glycitein der.				0		0		0		0		0.407

		Coumestrol der.				0		0		0		1.281		0

		Kaempferol der.				0.174		0.701		0		0		0

		Quercetin der.				0.019		1.761		0.031		0		0

		Luteolin der.				0.149		0.053		0.037		0		0
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