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Stability and absorption of food-derived functional

ingredients in nano-emulsion particles

Jiro Koizumi

In recent years, health maintenance and promotion using food-derived functional ingredients have
attracted attention. To utilize functional ingredients, it is necessary to prevent their degradation and improve
their absorption. In this study, we evaluated the stability of two carotenoids as fat-soluble ingredients and
one betalain as a water-soluble ingredient in nano-emulsion particles.

We found that the nano-emulsion suppressed the degradation of lutein, S-carotene, and betalain. These
results showed that the nano-emulsion prevented the degradation of both fat-soluble and water-soluble
ingredients.

Furthermore, cell cultures were performed to evaluate the cellular uptake of lutein in the nano-emulsions.
Caco-2 emulsion cells cultured in medium supplemented with nano-emulsion accumulated the most lutein
compared to emulsions using a high-pressure homogenizer and oil- containing lutein. This indicates that the
incorporation of lutein into a nano-emulsion improves its absorption.

These results showed that nano-emulsification of functional ingredients not only suppresses

decomposition but also improves cell absorbability.
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Table 1 Composition of emulsion

%

Component A B
Sugar Ester 0.1 0
Emulsifier mix

0 25.5
(PGPR/PGFE,1:1 w/w)
Water 96.9 715
Qil
(MCT oil) 30 3.0

* A and B are the same in Fig. 1.

Fig. 1 Photograph of O/W emulsion prepared with
the high pressure homogenizer(A), and O/W
nano-emulsion(B).
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Table 2 Composition of emulsion

Component | Il 11 \Y)
Emulsifier mix 25.5 22.5 19.5 16.5
Water 71.5 74.5 77.5 80.5
Qil(MCT oil) 3.0 3.0 3.0 3.0
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Fig. 2 Stability of functional substances in
nano-emulsion.

Emulsions in vials were stored at 37°C under

fluorescent light. Values are the means =SD (n = 3).

Asterisks show significance by the Student's ¢-test (**

p < 0.01) vs HP emulsion.

HP emulsion; emulsion using high pressure
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Fig.3 Effect of emulsifier concentration in nano-
emulsion on lutein stability
Composition of samples(A-D) were shown in Table 2.
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Fig. 4 Stability of lutein nano-emulsion in model food.
Emulsions in O/W dressing were stored at 20°C under
shade. Emulsions in beverage were stored at 37°C under
fluorescent light. Control was added with the same amount
of lutein dissolved in MCT oil as the nano-emulsion. Values
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(A)O/W dressing, (B) beverage model

HP emulsion; emulsion using high pressure homogenizer
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