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The rhizome of Curcuma longa L. (Ukon) is widely used for therapeutic purposes in India and other
Asian countries. Especially, curcumin, which is polyphenol and one of the most important lipidic

mgredients in Ukon, has been reported to be effective as a traditional remedy. However, curcumin has
suffered from low bioavailability due to its low water-solubility and low stability against gastrointestinal
fluids. One of the appropriate breakthroughs toward solving their problems is the use of liposomes which
are microcapsules prepared from lecithins. In this study, we prepared liposomes using three types of edible
lecithins (soybean lecithins, SLP-WHITE and SLP-PC70, and egg yolk lecithin, SL-30S), Ukon extract
and curcumin under different techniques and conditions, and investigated their physicochemical
characteristics and food functionalities.

Firstly, liposomes were prepared from three types of commercially available lecithins by the Bangham
method, and their physicochemical properties were examined by using the measurements of trapping
efficiency and a confocal laser scanning microscopy (CLSM). There was little difference in the trapping
efficiency among the three types of liposomes. CLSM observation showed the particle size of liposomes
prepared from SLP-WHITE is significantly smaller than that prepared from other lecithins. In addition, the
liposomal solution remained well dispersed for at least 30 days. These results indicated that SLP-WHITE
1s the most appropriate for the preparation of stable liposomes with well dispersed. _

Secondly, liposomes encapsulating Ukon extract (LUE) with SLP-WHITE were prepared by the
mechanochemical method under different conditions, and were physicochemically and biochemically
characterized. After a homogenization, the size of LUE decreased with decreasing the extract
concentrations from 10 to 2.5 wi%, but did not decrease below 570 nm, LUE were thus subjected to
microfluidization. The LUE solutions obtained from less than 5 wt % of the extract remained well
dispersed for at least 14 days. With 5 wt % of the extract, the size of LUE obtained at 100 MP was smaller
than that obtained at 20 MPa, and reached below 180 nm. Under optimal conditions, resulting LUE was
confirmed to be small unilamellar vesicles with a diameter of approximately 100 nm by freeze-fracture
electron microscopy.

When used for treating simulated gastric and intestinal fluids, LUE obtained by microfluidization
showed a 2-fold higher residual rate of curcumin than the uncapsuled extract itself The bioactivity of
LUE was further examined for its suppressive effect on carbon tetrachloride-induced liver injury by using
mice. Orally administrated LUE at a dose of 10 mg/kg as the extract had a much higher suppressive effect
on the serum aspartate aminotransferase and alanine aminotransferase levels, compared to the uncapsuled
extract at a dose of 33 mg/kg.

Moreover, -in order to clarify the suppressive effect by LUE, the intestinal absorption of liposomes
encapsulating curcumin (LEC) on rats was investigated. After LEC administration, the plasma level of
curcumin significantly increased compared to the uncapsuled curcumin administration. Interestingly, the
plasma levels of curcumin were significantly correlated to the plasma antioxidant activities.

We developed an efficient preparation method for LUE which is likely to enhance its food functionality.
This study would aiso open new avenues for the development of liposomes in food delivery systems.
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