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The use of β-cyclodextrin in extraction media (water or 50 % ethanol)

enhanced isoflavones yields compared with samples without excipients.

Using purified water as a solvent and increasing cyclodextrin in the

extraction media from 1 to 5 % daidzein increased on average by 1.4

times (p < 0.05). Genistein decreased increasing β-cyclodextrin

concentration.

Cyclodextrin-assisted extraction enhanced the yields of isoflavones

from red clover, which suggests using cyclodextrins as a green

alternative and a cost-effective method to increase its pharmaceutical

application.
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β-cyclodextrin-assisted extraction was performed using 1.0 ±

0.001 g of dried and milled flower heads and 30 mL of solvent (water

or 50 % ethanol). Excipient quantity in the samples varied from 1 to

5% (v/w). The excipient amount was based on solvent quantity.

The extraction was done in a 250 mL round bottom flask and

refluxed in the sand bath at 100 °C for 1 hour [3]. Control sample was

prepared using the same conditions without excipient. Extraction

samples for identification and quantification of aglycones genistein

and daidzein were investigated using HPLC.

The results were statistically significant (p < 0.05) compared with
the controls without the excipient as well.

The highest daidzein yield was detected in sample BE3 – 469.53 ±

23.47 µg/g, when β-cyclodextrin concentration in the extraction media
was 5 %. Highest genistein yield was in the sample BE2 – 259.12 ± 12.95
µg/g (β-cyclodextrin concentration 2.5 %).

The main disadvantage of increasing cyclodextrin concentration in
the samples prepared using ethanol as a solvent was that the extract
thickened with increasing cyclodextrin concentration, and although the
isoflavone content increased, filtration was more difficult, resulting in
product loss.

Fig.1 Isoflavones yields in samples prepared in water Fig.2 Isoflavones yields in samples prepared in 50 % ethanol
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Isoflavones contained almost exclusively in leguminous plants,

with soya, red clover and its processed products as the major source

of these compounds, which contain main molecules (genistein,

daidzein) that occur as aglycones or more often as glucose-

conjugated forms [1]. Isoflavonoids have demonstrated usefulness in

the treatment of various diseases - diabetes, some allergies,

inflammation, bacterial and viral infections [2]. Traditional extraction

methods are not effective in extracting large amounts of isoflavones

aglycones, so new methods are being used and one of them may be

the use of excipients such as cyclodextrins.

The aim of this study was to enhance the yield of isoflavones

genistein and daidzein using β-cyclodextrin as excipient in the

extraction of Trifolium pratense L. blossoms.

Increasing excipient concentration in the extraction media when
the solvent is water increases daidzein yield but decreases genistein
(Fig. 1).Highest genistein yield was detected in aqueous sample
prepared with 1 % of excipient and refluxed for 1 hour (BW1 sample) -
258.67 ± 10.34 µg/g.

Using 5 % of β-cyclodextrin in aqueous extraction media yielded
highest amount of daidzein (BW3 sample) - 417.1 ± 16.68 µg/g. The
results obtained using excipients were significantly higher (p < 0.05)
compared with aqueous control samples prepared without β-
cyclodextrin.

Changing solvents from water to 50 % of ethanol the amount of
extracted daidzein and genistein significantly increased (Fig. 2).


