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Abstract

This study aims at an up-graded microemulsion system using natural ingredients, including soybean oil
and lecithin, OLE ( natural surfactant), were constructed for encapsulation of phytoestrogens
(isoflavones-enriched I-Tiao-Gen extracts). Ex-vivo skin penetration experiment, recombinant yeast-based
system as well as mouse osteoblast proliferation were used for testing the enhancement of bioavailability
and bioactivity of the novel microemulsion. In the first year of study, we have contructed a novel food-grade
microemulsion (ME) system for encapsulation of phytoestrogens (PHY-ME). The enhanced transdermal
ability of PHY-ME by ex-vivo mouse skin penetration experiment and the increased bioactivity of PHY-ME
by a recombinant yeast-based system were also examined. The results indicated: 1) By comparison of
particle sizes and permeation coefficients (Ap) among various encapsulated GT extracts (ME-GT), the
resulting matrix compositions from the different extraction process would affect the permeation ability of
isoflavones; 2) no matter what different ratios of tween/oleuropein for preparing isoflavones-encapsulated
microemulsions, the permeation coefficient of genistein (Kpgen) is usually far less than that of daidzein
(Kpdai). In addition, the Ap was significantly increased from 3- to 10-fold when the percentage of
oleuropein in substituting tween 80 (O/T from 1:3 to 1:1) increased, especially in the case of Kpdai. In the
past few years, our lab. has established a microemulsion system for encapsulation of herbal polyphenols
with low bioavailability. Due to the food safety concern in Taiwan now, using natural food-acceptable
ingredients to construct a novel nano-emulsion for isoflavones-enriched Taiwan’s specific herbal extract
should be a valuable model for the future development in food industry.

Keywords: microemulsion,phytoestrogen, oleuropein, bioavailability, yeast-based system model
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Vehicles Diameter (nm) JS Daidzein Kp Daidzein
(ug/cm’/h) (x10% cm/h)
ME-GT2 100. 67. 5 0.4393 19.2332. 6
ME-GT5 88.1+3.0 0.4434 26.432+ 7.0
ME-GT6 4. 3+2.0 0.7065 8312+ 4.1
ME-Dai 71.5 +0.5 0.9146 13.131+ 5. 2
ME-Gen 93.1+ 4.8 0.1726 191+ 0.4
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T/0 ratio CO(pug/ml) JS Isoflavone D Jcoflavone
(ug/cm?/h) (x103 em/h)
Genistein
Tween80 112.7352 0.3993 3.542
0/T=1:3 154.3526 0.6831 4.426
0O/T=1:1 170.5463 0.593 3.477
Daidzein
Tween80 158.9273 1.5874 0.988
0O/T=1:3 109.0902 3.3185 3042
0/T=1:1 117.0888 8.253 70.485
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