




:_ y/z . . y ._ -. 

_.:-;F’&g ;;.,; ,’ .-I:,-;:_-_: _._::; .-/_-:. 1. _~..yy ....~‘_; .-..-._z .. __ .___._~ ‘;-_..:_f -_ ;y .-. __ .&jr:- .- 
_. -_.._ -_ ._ . . ., __--. . . . 

~~~~~~~~~.~.;._--_~:-,.~:-~T.._:: .;>: ,T.. 1. . ..-.y: ..,. i.;,::_Ii-; ‘.-I -;., :::-r -‘-;i__ r:I+_j’_ :; rj.-- :’ _T-j’--_,-: f:: _ 
~~~~i.~a;.~~GB FG_&G&~&g;_~c&& _._: 

_._A_OF:~FNE\T~~~~~SOF:S~E~~~_-~O~_ ,yT ;’ -1’ :. _-< -.’ .~ -y ~---m--. .z.: “;_i__ 
.- 

- -- -y _ . . . -._ ~..__.: _.:_. . . . ..___.~.: . ..Y ,: __.. 

-vetis T -~- ‘~y.&&~_ t _ ‘1 1% :_ .--._~~~~~~=tin_.-:,1: t :. _.? &&g&A. _+;.:_ :..-::._ .:.; 
:c ._ 

& ~-. -io;a’_ _-.Free- _- -: :-. ;_: .-.. TOG ’ . - _~ _ :- 
Free_ _ -. -To& : ; .... .- -. 

: 
- , .._ 

_.~.&&_& = .~ .-_. . ..- ; .. -- _~. .- ~_- -.. 1 

.Iqa+ _ ‘:- ..21i1~:-.~I~.., 539-74 :. --a -. 1 _:- :50 : :. ]_22K -.. _: 2532. 1- : 
~-iy~$p&q-~' i -:. :. _. :- _-_ _~_. ._ 

r-G ---- 23.22' :: 44p3 If9 &-‘ 1: : 
326 -..-: '._ _. _ _ -._ 459 

TalIarbok:. -- _- -- 
._ ..- ., 

k%xw.r --Ii67 .2025 3376 .- 3534 
. 

Lf8t :.. 1970 
:MtBakez : 

kaws -173 'rn-. - .. - 1481 ' f6.B '. 
&_Eco~~. I -. 

.Ieav& .mo2. ~209f:. 158i : $38 _ .~ :;:- 859;. : ~.- 1279 :- _ 

F&id-ICI Ok-2 (W&&m; Cliftdn, NJ, U.&~)_ Det&i& was at a Wave&& of 
250 nm. Each peak w~~cu&+~ and th~le-v &ecfqu& wit& shjft’reagenfs (_+lC&, 
AN& f ECI, NaOCHi &qd I$aQOCCH,) wq.& I&X and-comptied to -the iiiekatures 
a& ta th’;: S@nda&s_. Ch&iicaI iotiatitin spectra, using an HP 5985B gas &&ma- 
tograph-mass spectrometer with methane as ionization gas-were taken to co& 
our re&lts--A volume of f ml of methanol extract from each_dover was hydro&zed 
with 4 N HCi at 7032 (2 h) and the neutmlized extract reinjected to determize the 
total amount of genistein, foxxnononetin and biochznin A in each clover. 

RES’JLTS AND DISCXLSSION 

The estrogetic isoffavones found in subterr&ean-clover can be satisfactorify 
separtited 6th HPLC as iU-+frated in Fig_ 2 Several other isofIavones iaglycon and 
giucosyl types) were isoalated from the methanof extracts (Fig 3). ?3e separation of 
estrogen% isoflavones with EPLC can be very useful as an‘ ana@ticai tool in -the 
screen@g of varieties of subterranean clover. 

The ZIIIIOLI& of free genistein, formonone’ti and bioqhanin A in each cfover 
was quan&ed and a portion of the sample then hydrolyzed t0 determine the total 
amount.of estiogenic isoflavoties of genistein, biochanin A and formononetin that 
were-present in the gh~cosyi form; We did not find daidzein in any of the ciovers. -- 
TabIe I give$the amounts of the estrogenic isoflavoties in five varieties of clover. Note 
that the ratio between free genistein, formononetin and biochanin A related to the 
to@ amdunt of each one ftiund after hydrolysis, is different in each case, but aImost 
dduble for genistein-in most clover species (TabIe I)_ It is IikeLy that some hydrolysis 
occurred during the e&action procedure. Several h$-drolysis conditions were-tried to 
determine the transformation of bound genistein, form~non& and biochanin A to 
free isoflavones. The best conditioti were 3 N HCI for 2 h at 7O”C_ The batid 
isoff avones were .not .hy$roIyzed fully in 1 .@ Ha at 7O’C after I h. This experiment 

I sf;owshat.&e.planthas fg-ee qd bouqd_isqflavones_ .Thc :eav_~ of Nangeela &nd:B& 
Baker~varieties (with the same parent line) contained the-greatest ctincentration-of 




