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Table 1 Composition of the experimental diets

(A) Experimental A

Constituents (%) (Frlg/ii(c:))rm) (Estlz\;[f f(’())rm) (Filzli)?m) (Es]f(la\fff‘oorm)
Casein 22 22 22 22
Corn oil 5 5 5 5
Mineral mixture®" 3.5 3.5 3.5 3.5
Vitamin mixture* 1 1 1 1
Choline bitartrate 0.2 0.2 0.2 0.2
Cellulose 3 3 3 3
MFO (Free form)** 0.1 — — -
MFO (Ester form)*® - 0.125 - -
EMFO (Free form)** — — 4 -
EMFO (Ester form)** - - — 4
Saccharose 65.2 65.175 61.3 61.3

4 week old 20 male SD rats divided into 4 groups
#1 ATN-93™ mixture

*? Lutein content: 20%.

*3 Lutein content: 16%.

** Lutein content: 0.5%.

(B) Experimental B

EMFO EMFO
) MFO (Free form) (Free form)
0,
Constituents (%) (Free form) (-)Lecithin (+)Lecithin
(-)Ceramide (+)Ceramide

Casein 22 22 22
Corn oil 5 5 5
Mineral mixture®! 3.5 3.5 3.5
Vitamin mixture** 1 1 1
Choline bitartrate 0.2 0.2 0.2
Cellulose 3 3 3
MFO (Free form)** 0.1 — e
EMFO (Free form) B 4 _
(-)Lecithin, (-)Ceramide*®
EMFO (Free form) B B 4
()Lecithin, (+)Ceramide*®
Saccharose 65.2 61.3 61.3

4 week old 15 male SD rats divided into 3 groups
2 ATN-93™ mixture
*2 T utein content: 20%.

*3 Lutein content: 0.5%.
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Fig. 2 Particle distribution result of
hydrophilic emulsified marigold flower

oleoresin (EMFO)
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Fig. 3
and liver of the rats fed on lipophilic MFO
and hydrophilic EMFO

Results are expressed as mean+SE. Values

Lutein concentrations in the serum

in each column not followed by the same
alphabetical letter
different (p<0.05).

are  significantly
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A increase of lutein absorption in hydrophilic emulsified marigold flower oleoresin in rats
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ABSTRACT

Lutein is found in many foods, the richest and purest plant source is lipophilic marigold
flower (ZTagetes erecta 1..) oleoresin (MFO). We developed a new hydrophilic emulsified MFO
(EMFO). The mean particle size of hydrophilic EMFO is fine (23.2 nm), and it dissolves in the
water clearly. The experiment A was designed to obtain basic data on the absorbance
efficiency of the lutein in lipophilic MFO and hydrophilic EMFO. Four week old 20 male SD
rats divided into 4 groups were fed diets containing 0.02% lutein for 5 days. Hydrophilic
EMFO was higher than lipophilic MFO for the absorption of lutein. In experiment B, whether
lecithin and ceramide was necessary in the absorption of the hydrophilic EMFO was
examined. The lutein absorption improved the hydrophilic EMFO with the lecithin and
ceramide further than the hydrophilic EMFO without the lecithin and ceramide. These
results suggested that the increase of lutein absorption of hydrophilic EMFO with the lecithin
and ceramide was due to concomitant the fine average particle size and by the support of

lecithin and ceramide.

Key word: lutein, marigold flower oleoresin, emulsification, absorption



