Thi's invention relates to a process for the production of two isoflavones,
geni stin nal onate and daidzin malonate It is known, for exanple fromthe
Articlesby CM Francis (J. Sci. Fd. Agric. (1973) 24, 1235), that clover 5
| eaves contain genistin which correspondsqto the formula: [err] 10 15 It is
al so known, for exanple fromJP 1 146 894 that dai dzin nal onate, which
corresponds to the Lol | owi ng f.orrrul:g: 20 ' %err] can be jsol ated
fromroots or stensP3F PHEPEFAGD Bolttes fin aoBrecesst fehcthe averduetiatht i on
is to provi deof B@o ispflaweneker genipt yn ansll @rond rdredl das bl i Tghdthese
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6 - 9, the buffer solution containing the crude extract is extracted with a
wat er-i mm sci bl e organi ¢ sol vent, the aqueous phase is recovered and
atidified to pH 2. 5N\.4, t.he é’caifi ed 5 aqueous phase is extracted with
a wat er-inmi sci bl e oryanie'sorent, the organi c phase is recovered and
neutralized to pHHO8 - 7.2 andQhe residual constituents are separated.
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It is also known, for example from JP 1 146 894 that
daidzin malonate, which corresponds to the following
formula:
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can be isolated from roots or stems of Pueraria lobata.
The object of the present invention is to provide a
30 process for simply and economically' obtaining these two
particular isoflavones in good yields from a food source,
namely soya beans.
The process according to the invention is charac-
terized in that ground soya beans are extracted with an
35 alcohol, the crude extract obtained is buffered with an



In the process according to the invention, ground soya beans preferably
having an average particle dianmeter of O. 5 10 to 0.8 mm and a maxi num
diameter of 1.0 to 1.1 nm nay be prepared. Before extraction, the ground
soyd beadns may be defatted to renove fromthe soya the fats mhich coul d
subsequently interfere with the correct opgration of the process.
Defatting may be carried out, for exanple, by 15 refl uxi ng ground soya
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the formof a brown-coloured solid can be obtained in this way. The crude

extract is thEFebEEeGed BESORE FFtrRCTHiAM o the ground seyaspegns gay bg
this end, thedefatteaxttactremvedefrom the soya the fats which could

~ subsequently interfere with the correct operation of the
process. Defatting may be carried out, for example, by
15 refluxing ground soya beans in an organic solvent, such as
hexane or petfoleum ether. 1In one particular embodimént,
a mixture containing 1 part by weight ground soya beans to
. 4 - 6 parts by weight n-hexane may be heated with stirring
-/ (70 = 90 r.p.m.) for 50 - 70 minutes at a temperature of 60
20 - 70°C, after which the mixture may be left to cool to room
temperature, the ground material may be filtered and then
washed with n-hexane and the defatted ground material dried
under nitrogen for 10 to 15 hours.
The optionally defatted ground materlql is then
gg 25 extracted with an alcohol, such as methanol or ethanol for
example. This may be done, for example, by refluxing a
mixture containing 1 kg defatted ground material and 6 to
8 litres of a 70 - 90% aqueous methanol solution with
stirring (70 - 90 r.p.m.) for 50 - 100 minutes at a temper-
30 ature of 70 - 90°C, hot-filtering the mixture and drying
the filtrate, for example under reduced pressure in a
rotary evaporator at 25 - 50°C. A crude extract in the
form of a brown-coloured solid can be obtained in this way.
The crude extract is then buffered to bring its pH to
35 a value of 6 - 9. To this end, the crude extract may be



3 suspended or dissolved in a solution of a weak base, such as an aqueous
[err] solution. This enables the subsequent extraction to be inproved, the
geni stin-and the daidzin passing into the organic phase and the desired
mal onates 5 remai ning in the aqueous phase. The buffer solution
contarning the crude extract is then extragted with a water-inmm scible
organj ¢ solvent, such as butanol or ethyl acetate for exanple. After

extraction, the Jols hase cont ai ns_j sof | avone h as n| stin
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particularly 5 - 10 N, hydrochloric acid. The acidified

15 aqueous phase is e#tracted with a water-immiscible organic

solvent. It is preferred to use a solvent identical with

that used for extraction of the agqueous suspension or solu-

tion containing the crude extract, i.e. butanol or ethyl

U acetate, so that there is no need to use several different

20 solvents, which is always dangerous. The organic phase

obtained may then be neutralized by adjusting its pH to a

value of 6.8 - 7.2, for example by addition of sodium

hydroxide, and dried, for example by evaporation of the

solvent under reduced pressure in a rotary evaporator at 25

25 - 50°C. An impure extract containing the desired compounds
is thus obtained in the form of a brown-coloured solid.

The residual constituents may then be separated from

this extract, for example by adsorption and filtration

chromatography of the impure extract, which also enables

30 any impurities, such as the genistin and/or the daidzin

still present, to be removed from the extract. This

chromatography may be carried out, for example, in a column

containing a gel using an alcohol, such as ethanol or a

methanol /water mixture, as eluent. Several fractions con-

35 taining impurities and several fractions containing a mix-



still present, to be renoved fromthe extract. Thi s chromat ogr aphy may
‘be carried out, for exanple, in a colum containing a gel using an al cohol,
such as' ethanol or a nethanol/water mxture, as eluent. Several fractions
con+ 35 taining inpurities and several fractions containing a m x- 4
ture of the desired conpounds can be obtaiped. The frac- tions of interest
may t'hen be subjected to a second chroma- tography to separate the two

desired conpounds To this end, _inverse-phase chromat ography may be
carried out ustHgE of th?oﬁieéic’éﬁﬁl EOMROPBASr C&Bl Bfn °B&ALEERi-ng Thr‘F frac-
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x/ temperature of 25 to 50°C. Two products are thus obtained
in the form of amorphous solids, one pale yellow in colour
and the other white in colour, both of which are soluble in

15 polar solvents, such as water, methanol or ethanol.
These two compounds have been found to exhibit remark-
able antioxidant properties, being capable of protecting

_ the fats, vitamines and/or oligoelements present in cos-

/ metic or food products against oxidation.

20 The present invention is illustrated in more detail by

the following preparation example and by the following

identification tests for the compounds and activity tests.
BExample of preparation of the compounds

i) Defatting
5 kg n-hexane are added to 1 kg ground soya beans
having an average particle diameter of 0.8 mm. The mixture
is refluxed at a temperature of 65°C for 1 hour with con-
30 tinuous stirring at 80 r.p.m. This mixture is then left to
cool to ambient temperature and _filiered; the ground
material being recovered and dried under nitrogen for 12
hours. The dry ground material is then mixed with another
5 kg n-hexane and refluxed at 65°C for 1 hour with con-
35 tinuous stirring. After cooling and filtration, the



Exanpl e'of preparation of the conpounds 25 i) Defatting 5 kg n-hexane are
added to 1 kg ground soya beans having an average particle dianeter of 0.8
nm The,m xture is refluxed at a tenperature of [err] for 1 hour with con-
30  tinuous stirring at 80 r.p.m This mixture is then left to cool to
ambi ent tenperature and filtered, the groupd naterial being recovered and
dried, under nitrogen for 12 hours. The dry ground material is then m xed

w th another 5 kg_n-hexane and refluyxed . at [err]. for 1 hour with con- 35
ti nuous stirf .1t1n9NQQ9un§b6P¢ﬁ§1§&d1SfWP?P&FiUﬁFh ﬂhéltreSnFB§§PPan
ground nat eri ghe yrasiedatiddiall |id rédriedexeder nberggenndoratier haurks

obt ai ned | n adeETRd, Gethe By pRRnE bk ShAE ERRRRR T albtabbiky

m xture cont aiofi g 71%¥.g defatted ground soya beans as prepared in step ii)
and 1 litgre of an 80% aqueous nethanol solution is prepared. The mixture is

refluxed at 10, a tenperature of [err] for 1 hour with continuous
stifring at 8@ pBReparptdon of,the srude, e¥fTadt tered and the filtrate

i s retained. The gmowiSktiiedoRtainingensoegt ad raititeds Yiroundd sbya Beahker

hour at 80C wiith 1 litre. of. 80% nethapol_ he .y xture is hotsfiltered and

the filtrate B8 Proptirfedn Sethicdilo ¥He br addhehcoti i Aes. 2Hgous

conbi ned methanol solution is prepared. The mixture is refluxed at

10 a temperature of 80°C for 1 hour with continuous stirring

at 80 r.p.m. The mixture is then hot-filtered and the

_ filtrate is retained. The ground material is then heated

A with stirring for another hour at 80°C with 1 litre of 80%

methanol. The mixture is hot-filtered and the filtrate

15 obtained is added to the preceding filtrate. The combined

filtrate is evaporated to dryness under reduced pressure in

a rotary evaporator at a temperature of 40°C. 32.6 g crude

extract in the form of a brown-coloured solid are obtained.

20 iii) Preparation of the impure extract

32.6 g of the crude extract obtained in step ii) are
mixed with 150 ml of a 1 M aqueous NaHCO; solution. 150 ml
n-butanol are added, thé two phases are mixed and the
aqueous phase is recovered by extraction, the butanol phase

25 mainly containing daidzin and genistin. The agqueous phase
is acidified to pH 3 by addition of 6.5 N hydrochloric
acid. 150 ml n-butanol are added to the aqueous phase and,
after mixing, a first organic phase is recovered. Another
150 ml n-butanocl are added to the aqueous phase and, after

30 mixing, a second organic phase is recovered.

The pH of the two orgaﬁic phases are adjusted to 7 by
addition of 1 N NaOH and the two phases are dried under
reduced pressure in a rotary evaporator at 40°C. Impure
extract in the form of a brown-coloured solid is obtained

35 in respective yields of 2.4 g for the first phase and 1.2



filtrate is evaporated to dryness under reduced pressure in a rotary
evaporator at a tenperature of [err]. 32.6 g crude extract in the formof a
br own- col oured solid are obtained. 20 iii) Preparation of the inpure
extract®32.6 g of the crude extract obtained in step ii) are mxed with 150
m of a 1 Maqueous NaHCOB sol ution. 150 41 n-butanol are added, the two
phasés are m xed and the aqueous phase is recovered by extraction, the

but anol phase ®2For tihe meco@ntpliaddlg dai dzin and genistin. The aqueous
phase is acidified to pH 3 by addition of 6.5 N hydrochloric acid. 150 mi
n-butanol are added to the aqueous phase and, after mixing, a first organic
phase i s recow¥ledSepagatdon] $F thencomsiitueats added to t he aqueous phase

and, after 30 X | i 0, | ﬁFHEE%' C r f the
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r éspective yi%k n E §s4i far thﬁ ti%st ﬁhase and 1.2B. .6 3 for the
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et hanol 18 a FRPEAIPLRg ttheemadrpates afigenisbiniand daidahn. arthede o6 ned,

6 of these fr&ehctidons are subjected to a second chromatography in a
_ column containing octadecyl silane groups attached to
et silica (Lobar RP-18). A 10% aqueous ethanol solution is
used as the eluent at a rate of 2 ml per minute. Two

15 fractions each containing a different product are finally
obtained. These fractions are dried under reduced pressure

in an evaporator at a temperature of 40°C. 25 mg daidzin

malonate and 80 mg genistin malonate, both highly pure (92

\J - 98%), are obtained in the form of amorphous solids, the
20 first white in colour and the second pale yellow in colour.

Identification tests for the genistin malonate

i) Position of the sugar group

kJ 25 The position of the sugar group having the formula
| o
s
Se=cH—C
HO O_
o, _ O
@O
HO
OH

35 in the genistin malonate molecule is determined by a so-



10° cont ai ning the mal onates of genistin and daidzin. These 6 fractions
are subjected to a second chromatography in a colum containi ng octadecyl
sil ane «groups attached to silica (Lobar RP-18). A 10% aqueous et hanol
solution is used as the eluent at a rate of 2 m per mnute. Two 15
fractions each containing a different prodllct are finally obtained. These
fractions are dried under reduced pressure in an evaporator at a

t enper at ur e ofcalared sHAFHTRItdHM wﬂm&qﬁﬂlﬁl%@%m&@@ stin mal onate,

both highly pure ( - 98%, are obtained in.,the for no hous SO|IdS
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group 25 A3l having the fornmula [err]
30 HO OH 35 byl #H%e gerﬁsnl&lr}ln mal onat % rml ecu € is determned by a so-

7 called3hift reaction wth al um nium chlori de. The free OH group may be
in the 5 position or the 7 position, as shown below, the other position
bei.ng occupi ed by t hél QbqueagefPipned sugar group. 5 [err] 10 If the OH
grdup is in the 5 positid bl ex wi Il be

HO ©O OH
10
If the OH group is in the 5 position, a complex will be
o formed in the presence of aluminium chloride in accordance
with the following reaction:
15
N\ |
20
Now, the imax of the complex thus formed is higher by about
10 to 14 nm than the imax of the genistin malonate. The
dmax of the genistin malonate is measured in methanol
o 25 optionally in the presence of aluminium chloride. The
Aot following results are obtained:
. without AlcCl, Amax = 260.1 nm
. with alcil, Amax = 270.7 nnm
30

Accordingly, a complex was formed in the presence of
aluminium chloride; the free OH group is thus in the 5
position and the sugar group in the 7 position.



formed in the presence of aluminiumchloride in accordance with the
followng reaction: 15 [err] Now, the Amax of the conplex thus forned is
hi gher by about 10 to 14 nmthan the Amax of the genistin malonate. The

[err] of the genistin nalonate is neasured in nethanol 25 optionally in
t he presence of al umi nium chloride. The follow ng results are obtained:
W thout [err] [err] = 260.1 nm. with [err] [err] = 270.7 nm

30 Accordingly,, a conplex was,  forned in the presence of alum nium chloride;
the free OH griddp iReqIMROFItIoR Ip Fikalife MRAYWR sugar group in the 7
posi tion. 8 i) 1asorasdtivh | RidkkabEnenabehid) TREid et | @eriigt rof
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peak is gptai ”@fh%é)lgaé%i@ Yon. 1%he f;ﬁllov}\ﬂ{d)rilr%ﬁt?ﬂéi Jré\'a&'{:%—f\ge&’?aks are

obt ai ned: one at M Ns. correspon I ng to onic acid an ne at 5.08
mns. correspond- ing to sodi um malonate. 15 - Geni stin nal onate

- Malonic acid
One peak is obtained at 2.19 mins.

10 - Malonic acid + NaOH
Two peaks are obtained: one at 2.19 mins. correspond-
ing to malonic acid and one at 5.08 mins. correspond-

N~ . ing to sodium malonate.
15 - Genistin malonate
One peak is obtained at 15.17 mins.
-  _Genistin malonate + NaOH
\_/ Two peaks are obtained: one at 12.80 mins. correspond-
20 ' ing to genistin and one at 5.07 mins. corresponding to
sodium malonate.
The genistin malonate is thus decomposed in the
presence of sodium hydroxide into sodium malonate and
O 25 enistin. '
A gent

iii) Infra-red spectrum
The IR spectrum of genistin malonate in the solid
state in a concentration of 1% in KBr shows a characteris-
30 tic band at 1729.2 cm' corresponding to the carbonyl group
of the ester (theoretical value 1735 % 10 cm).

iv) Mass spectrum
Mass'spectra were prepared by two methods giving a
35 result by deficiency. ("negative FAB") and a result by



One peak is obtained at 15.17 mns. Geénistin malonate + NaOH Two peaks are
obt ai ned: one at 12.80 m ns. correspond- 20 ing to genistin and one
at 5.07 mins. corresponding to sodi um nmal onate. The genistin nalonate is
t hus deconposed in the presence of sodi um hydroxi de into sodi um rmal onate

and 25 genistin. iii) Infra-red spectr The IR spectrum of genistin
mal onate in the solid state in a concentration of 1% in KBr shows a
characteris- 30 tic band at 1729.2 [err] corresponding to the carbonyl

group of the e@xXcess t(i@osdttivg FAR'Ue 1735 10 [err]). iv) Mass spectrum

Mass spectra were BHRPHRAD Widda i sel \Bbth iheilx result by
deficiency ("negatiyve FAB" and a.result b 9 ess .( i positi.ve EAB").
The fol | owi ng T esufft’s %%ﬁaﬁ Lo ot tthﬁ: }éﬁﬁnlp&ﬂ%);(r:(gﬁgé%tﬁi FR&e8aEsdund
(genistin nmal enat e)B:- pealB:ceeadspond &spohdi hgofdavené| gluresdghec dgiead -
(geni- 5 StdVm - C. peak corresponding to the basic aglycone
(geni s- tein). Gbnistla'nalonate (nmol ecul ar weight, g) 10 _Negative FAB
Positive FAB — The&retpealf ¢aryesponding to thegihasic aglyconesjgenis-

518 tein).

Genistin malonate (molecular weight, g)

10

" Negative FAB Positive FAB Theoretical value

St A 517 519 518

B 431 433 432

15 C 269 271 270

v) NMR spectrum B

ku/ The 13C nuclear magnetic resonance spectrum (NMR) of
20 genistin malonate in dimethyl sulfoxide (DMSO-dé6) at 20°C

shows the following characteristic signals:
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NVR spectrum The 13C nucl ear nmagneti c resonance
genistin mal onate in dinethyl sulfoxide (DVSO d6)
at ferr] shows the foll ow ng characteristic signals: 10 Signal
Multiplicity 45.4 ppm
[err] 69.7 ppm
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There are thus 24 carbon atoms,

(2 carbons)

(2 carbons)

including 3 carbonyl

carbons (carboxylic acid and conjugated ketone), 14 aroma-

tic or olefinic carbons (7CH, 7 quaternary), of which 5 are

O-substituted,

an anomeric carbon CH-OH, 4 O-substituted

aliphatic CH, one O-substituted aliphatic CH, and one non-
O-substituted aliphatic CH,.

There are also 16 non-interchangeable protons.



169. 2 ppm . C179.9 ppm C
25 There are thus 24 carbon atons, including 3 carbonyl carbons (carboxylic
acid and conjugated ketone), 14 aroma- tic or olefinic carbons (7CH, 7
quaternary) of which 5 are O substituted, an anoneric carbon CH COH, 4

O substituted 30 ali phatic CH, one C>sggst|tuted aliphatic [err] and one
non- O-substituted aliphatic [err]. There are also 16 non-interchangeable

pr ot ons. I dentif,icatiqn tests for dajidzin nal Deconposition in
D Rar e medi ARGRES Saasion Fast e Malare RARBAGE Jai dzi n oo 5

nate, as such or in the presence of sodium hydroxide, is nmeasured by

high-perfornagﬁe lb% ng%gﬁ%ﬁﬁﬁpgfa%ﬂ&g&fghpheigu&?s nm The foll ow ng

results are obtainé oni'c aci peak is obtained at
2.19 mns. Ml oni c The detamGiomivine k& malonis Aekd: amlnedmdzmgmﬁitﬁs

correspogd- | RAteO Y Oéﬁ&haﬁfdlﬁn@h%n‘i)r@sérc(@’ d¥ %aﬁﬁﬁr?@ﬁaﬁmg is_

|ng to sodi um nal dnat e. Dal zin + bfeak s obtain

DaM@ASNEed dna @1@%%&%‘“?%"% 1y alar@sa%@gmnw SEPHS) o
rr\afonat e + Nagt aps nhmreehtﬁ dlol 1ahiielg Hesulds @re pbilaingdabt ai ned

- Malonic acid
10 One peak is obtained at 2.19 mins.

- Malonic acid + NaOH
-~ Two peaks are obtained: one at 2.19 mins. correspond-
' ing to malonic acid and one at 5.08 mins. correspond-
15 ing to sodium malonate.

- Daidzin + NaOH
One peak is obtained at 8.66 mins.

N _ :
20 - Daidzin malonate
Cne peaks is obtained at 13.89 mins.
-  Daidzin malonate + NaOH
a) Immediately after mixing, one peak is obtained
v 25 " at 11.47 mins., corresponding to daidzin, and one

at 8.65 mins., corresponding to that obtained for
daidzin in the presence of NaOH,
b) One hour after mixing, one peak is obtained at
8.65 mins., corresponding to that obtained for
30 | daidzin in the presence of NaOH.

iii) Infra-red spectrum
The IR spectrum of daidzin malonate in the solid state
in a concentration of 1% in KBr shows a characteristic band
35 at 1734.0 cm ' corresponding to the carbonyl group of the



25 . at 11.47 mns., corresponding to daidzin, and one at 8.65
mns., corresponding to that obtalned for daidzin in the presence of NaCH,
b) né hour after m Xxi ng, one peak is obtained at 8.65 nins.

corresponding to that obtained for 30 - daidzin in the presence
of NaOH iii) Infra-red spectrum The IR spgctrum of daidzin malonate in the
solid state in a concentration of 1% in KBr shows a characteristic band 35
at 1734.0 [err] corresponding to the carbonyl grouplof t he 12 ester
(theoretical W% WEeorRlical Yalyg )l g st SHU P ubr Mass spectra were

prepared by two nethods giving a 5 result by deficiency ("negative
"FAB") and a r& U|hﬁ$¥ exce s ("positive FAB"). The following results are
obt ai ned: - of the conpound (dai dzin nal onate)" - B

peak(xnrespondlngMassss@éahnuewgmgxnmenaxdh|by o methoda|g}V1ng acC
eak correspo 0] G n dzi a
P £Sp If}%hglﬁé b%;q\ggg%% yg %Igsct%% #8bA) - 4 d4l NpdBhPPaLR,

(rmol_ecul ar we sitive FAB" Theoretical valule A
59K excﬁ%; (“POSltlve 415 417

416 20 C The fold¥ing results 2355 obtained: 254
- A: molecular peak of the compound (daidzin malonate)
- B: peak corresponding to isoflavone glucoside (daid-
10 zin).
- C: peak corresponding to the basic aglycone (daid-

i zein).
‘\\‘/' .
Daidzin malonate (molecular weight, g)
15
Negative FAB Positive FAB Theoretical value
A 501 503 502
A B 415 417 416
20 C 253 255 25_4
v) NMR spectrum
The 13C nuclear magnetic resonance spectrum (NMR) of
daidzin malonate in dimethyl sulfoxide (DMSO-dé6) at 20°C
25 shows the following characteristic signals:



v)>

dai dzin mal onate in dinethyl

CH 10

NMR spectrum The 13C nucl ear magnetic resonance spectrum (NWVR) of
. sul foxi de (DMSO-d6) at [err] 25
foll owmrng characteristic signals: 13 Signal
Multiplicity 45.2 ppm
[err] 69.7 ppm
CH 74.0 ppm

CH 99.7 ppm

114. §igpml

CH 118.4 ppm 45,2
C 123.6 ppm

CH 129.9 ppm ©3-0
CH 156.8 ppm 69.7

£61.0 pam,

C 20
C
-

169.1 ppm

10

15

20

25

30

74.0
76.1
99.7

103.4

114.9

115.3

118.4

122.0

123.6

126.9

129.9

153.2

156.8

157.4

161.0

168.3

169.1

174.7

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

[err] 63.0 ppm
5 73.0 ppm

CH 7 .31 ppm
CH 103.4 ppm
Ma

shows t he

tapldgifdns) 115.3 ppm

C 122.0 ppmn,

C 15 126.
CH (2 car
C 157. 4 po#

ppm
s) 153.2 ppm

C 16@¢3 ppm

C 174.7 ppm
CH

CH
CH
CH
CH
CH
c
c
e
CH

CH

nano0oaao

(2 carbons)

(2 carbons)

There are thus 24 carbon atoms in all, including 3

carbonyl carbons (carboxylic acid and conjugated ketone),

14 aromatic or olefinic carbons (8CH,

6 quaternary), of

which 4 are O-substituted, one carbon is anomeric (CH-OH),
4 are O-substituted aliphatic CH's, one is an O-substituted

aliphatic CH, and one is a non-O-substituted aliphatic CH,.

There are also 17 non-interchangeable protons.



25 There are thus 24 carbon atons in all, includi ng 3 carbonyl carbons
(carboxylic acid and conjugated ketone), 14 aromatic or ol efinic carbons
(8CH, 6 'quaternary), of which 4 are O substituted, one carbon is anoneric
(CHOH),, 30 4 are O substituted aliphatic CHs, one is an O substituted
aliphatic [err] and one is a non-O substit yt ed allphatlc [err]. There are
al so-17 non-interchangeabl e protons. i’ Activity tests for the conpounds
1) Qual itative anal ysis i s known that B-carotene is oxidized in the
pres- 5 en%W’l‘?%dﬁ%ﬁ%" dam the gampand®t (UV) irradiation. The
oxidation is reflected in the decolouration of the [err]-caro- tene. One

drop of an aql#éous Q§10| (et i Qi of dai d2|.n geni stin, daidzin nal onate or

genistin mal ondte i aa?ﬁ‘p‘ﬁ 2d 1 oanaa]fﬁ5 support pI ate for thin-1ayer
chr omat ogr aphy. AIsn)IJui|lmpv¢mrrtlaatnB\gcamtelgeBisaouiéhaeéndnlthb presi-ei ¢

acid in K0 mg %rfoﬁ.‘ihgﬂ.bi Q‘é@dvﬂﬁ%igfgvfalé@e(tﬁ})atﬁrrad-&iﬁlmrﬁteTrh‘ér ns

yellow. . The p ate Is ace beneat sour’ce and ft there
untd | decol ouroaﬂwl&'bdfss reflechedign tl‘t?ed%groflﬁéﬂ:l% ofh&hg| Bc€8r@her e
t he genistin ajghd.he daidzin were appli ed, the plate is not decol oured and

ijs_st!ll yellow in colta* (I}l sattrlbut etno tfh?%ﬁm t hat t.h in
aidzin and the ge q?a\? zflﬂ AFAE (?éﬁ £ “eR p?ﬁ?&ﬁt ’
oxi dati on anddaistzim nlaﬂ:ohabeatwnngehlﬁﬂtln mdnkoﬁ%a’car dtssnepplliiedcaro alaso
be seen ]:[d"at gﬁ%p@]:a& epf@l?etQSr thin-layer chromatography. A solution
containing 100 mg'B-carotene and 1 ml linoleic acid in 100
ml chloroform is then vaporized on the plate. The plate
turns yellow. The plate is placed beneath a UV 1light
source and left there until decolouration occurs. It can
15 be seen that, at the places where the genistin and the
daidzin were applied, the plate is not decoloured and is
still yellow in colour. This is attributable to the fact
that the daidzin and the genistin have antioxidant proper-
N ties which prevent oxidation and, hence, decolouration of
20 the B-carotene. It can also be seen that the plate:has the
same yellow colour at the places where the malonates of
genistin and daidzin were applied. Accordingly, these two
ébmpounds also exhibit antioxidant properties.

25 'ii) OQuantitative analysis by spectrophotometry
0.01 M solutions of daidzein, genistein, daidzin,
genistin, daidzin malonate and genistin malonate in methan-
ol are prepared. -
Several solutions of gallic acid in methanol varying
30 in concentration from 0.2 to 20 gl™! are prepared in exactly
the same way as standards.
A solution containing 100 mg B8-carotene, 1 ml linoleic
acid and 100 ml chloroform is also prepared as reactant.
First samples containing 20 pul of the solution to be .
35 measured, 60 'p.l reactant and 2 ml methanol and second



sahe yellow col our at the places where the mal onat es of genistin and

dai dzin were applied. Accordingly, these two conpounds al so exhibit

anti oxidant properties. 25 ii) Quantitative analysis by
spectraphotonetry 0.01 M solutions of daidzein, genistein, daidzin,

geni stin, daidzin nalonate and genistin malsonate in methan- ol are
prepared. Several solutions of gallic acid in nmethanol varying 30 I n
concentration fr 210 err re I n. exact| e, sa

St andarde. A S SOMPLPR S5 Eod gt 20 Gierlt “hR SAMHATL BR! Feand
100 m chl oroﬂmaaqm@lastdmaﬂana;tmqleanarprep'arai sanpl es contai ni ng 20
[err] of the soluti t%b@%r%ilop nsfsqﬁﬁg qgﬂk?rﬁh rf?fé@i%anthfés

met hanol and secon 15 contro | es cont I nin
sol ution to b&RIEYr etrBRbE 21/ Wiﬁl&'ﬁ‘él %méwearemsa BeBr bEifderof

the sanplse i nwigElcd itk ttvd ts%mra.sr @ré%o%éds ﬂai‘@ilt&%@é.ldl%tt &faue_ratllon
preparation, c ) are exposed to ultraviolet
ragdi ation foragff rﬁ%d‘fléév%ﬁj rﬁ;;e‘?h d’ﬁ’?‘?’%ﬁ‘lﬁnr Ehd TS e results
obt ai ned for the i Stifd ammebtsraybt&med)efmnpheedismflhvbhesr mayl theabbe ned

for the varioyg, nﬁpcif‘éd A fxeg%%'ugf%c o Sg;}%td | 20 L fe f 0L L-9W,R0 NSO

equi val ences 10 e defl ned: avone
concentratlontﬁoqqnpﬁxﬂﬁﬁlb% acid, enabling the foldgWing ggudvadiemdesn

havi ng tfte sam® Y iqeddasd: power

0.010 M Isoflavone Molar concentration of the
o solution gallic acid solution having
' the same antioxidant power
15
Daidzein ' 0.020 M
Daidzin 0.022 M
Daidzin malonate _ 0.024 M
A 20 Genistein : ' o ’ 0.028 M
Genistin : 0.027 M
Genistin malonate . : 0.029 M
25 It can be seen that the 0.010 M solutions of daidzin
; or genistin malonate have the same effect as the 0.010 M .
- solutions of daidzin or genistin and the 0.024 M and 0.029
M solutions of gallic acid.
30 iii) oxidation test /

The Rancimat® accelerated oxidation test is used to
determine the induction time of chicken fat stabilized by
addition of genistin or daidzin malonate.

The Rancimat® test comprises passing air through a

35 reaction tube containing a sample of 5 g fat at 100°C and

measuring the conductivity of the volatile secondary



15* Dai dzei n | o 0.020 M Dai dzi n

0.022 M Dai dzin maI\on'a.te 0.024 M20 - CGenistein
0. 028 M:Geni sti-n 0.027 M Geni stin mal onate
0.029 M 25 It can be seen that the 0.010 M solutions of daidzin or

geni stin nal onate have the sane effect asthe 0.010 M sol utions of daidzin
or genistin and the 0.024 M and 0.029 Msolutions of gallic acid. 30

iii) Oxidation test The Rancinmat (R) acce| erated oxidation fest is gseqlto
det er mi ne t he RGRARGE DN EPFREA0 A RHING e 147 L 192 b PRA, SRR t Fgfhothe
geni stin or datdddan nef oastre. Tihe RanhidEiorn etinet 8t geaphicaddypaksieng- ai r
through a 35 _ . reaction tube_cqntalnin age]! b g a r ind
measuri ng thenEﬁﬁﬁﬁd%?%Wtéh%frgﬁgréggafgpgu§§g§%g§?§l§e f& pﬁbgﬁ£ﬁ§{€3$ned
during oxi dat issetdmh eff riectangent tte the camred with thmetinmgiirxien tine
is graphigcal Iy det efje NERELL 114N +88uT €€ 05H80o605HEA! Yok Al IcHR ke r Ry
inter- section of the,tangent t0 the curve with the tine axis.

t 5
The, f ol | owi ng GRLRITEING 588t 8Fndd KOG BPTR HKKETFE ¥t OF oAR2ARL Ry IHPRte
17000 ppm genicy inoriy 0 £zl n(edniorsite: or none at all (control): Induction

time (h) 10 Contr ol 6. 95
Induction time (h)
10 Control ' ' 6.95
Genistin malonate 500 ppm : 8.10
Daidzin malonate 500 ppm 7.68
-
15 The antioxidant effect of genistin malonate and
daidzin malonate is thus clearly confirmed.
\/

v



o e

Genistin mal ohate 500 ppm - 8. 10 Dai dzin mal onate 500 ppm
7.68 15 The antioxidant effect of genistin mnalonate and
dai dzin malonate is thus clearly confirned. - 17 CLAIMS 1. A process for

the.production of isoflavones, charac- terized in that ground soya beans
are extracted with an al cohol, the crude gxtract obtained is buffered with
an 5- aqueous buffer solution to a pH value of 6 - 9, the buffer solution

cont ai ni ng thg rg@@ extract is extracted with a water-inmm scible organic
sol vent, the &%@ s phase is recovered and acidified to pH 2.5 - 4, the
acidi fied aguagus phggmdessexfioractlssl profuat wanheofi ispstiabbaes, gahiacats

solvent, the q ' SEw | r d rali.z Qien and
the residual %(%%trylet%ugn}?sggég ?%%g\rﬁa :%?ﬁg.bgg_ﬂgpgggeg%%%%{?ngﬂllnac aim
1, charact eri 2dgoheli,hathe herydsurktnat behkained dst rhufifered tWigh7en

90% aquesus MalgditRls BRIFHErORAY A it af ?ﬂ R1uel @F B nuibes tie BUrredd

[err]. 3. A process as clained in claiml, characterized in that the

wat ér - i mmi sci 598 SoEANURG he e extract fs' Sxtracted with a
At

water—-immiscible organic solvent, the aqueous phase is
recovered and acidified to pH 2.5 - 4, the acidified
aqueous phase is extracted with a water-~immiscible organic
10 solvent, the organic phase is recovered and neutralized to
' PH 6.8 - 7.2 and the residual constituents are separated.
2. A process as claimed in claim 1, characterized in that

j“/ the ground soya béans are extracted with a 70 - 90% agueous
methanol solution by heating for 50 - 100 minutes at 70 -
15 90°C.

3. . A process as claimed in claim 1, characterized in that
the water-immiscible organic solvent is butanol.
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