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Absorption and Cleavage of Spinach Carotenoids
in Inverted Quail Intestine and Transfer
of the Carotenoids into Egg Yolk

Shigeaki Takagi, Akira Miki, Yoshinobu Kimura and Katsunori Satoh®

(Department of Bioresources Chemistry)

At incubation with spinach carotenoid of inverted quail intestine, f~carotene was

quickly absorbed into the intestinal mucosa and then changed to retinol, passing out

of the mucosa. The majority of the xanthophyll including lutein, after absorption into

the mucosa, passed out of the mucosa in intact form, and the velocities varied per

xanthophylls in descending order of lutein, antheraxanthin, and violaxanthin. It

became apparent that out of the absorbed xanthophylls, chiefly lutein was incorpo-

rated into quail serum LLDL, where it was transported into the egg yolk and ac-

cumulated.
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Fig. 1 Absorption of g-carotene (A) and retinol produc-

tion (B) by inverted small intestine of Japanese
quali.

Incubation, at 37°C. Incubation mixture (40 ml)
contains; 10 M B-carotene, 2 mM nicotinamide,
5 mM GSH, 5 mM Na-cholate, 150 mM NaCl, 7
mM KCI, in 10 mM Na-phosphate buffer, pH 7.7.
O—0, mucosa fraction; @—@ residue fraction.
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Fig. 2 Absorption of spinach carotenoid by inverted

small intestine of quail.

Substrate carotenoid, 15.7 M lutein; 10.0 ¢ M £-
carotene; 5.6 M violaxanthin; 4.9 4M neoxanth-
in; 2.8 uM antheraxanthin.

Carotenoid in mucosa fraction; 1, lutein; 2, anther-
axanthin; 3, violaxanthin; 4, neoxanthin; 5, 8-
carotene. Carotenoid in residue fraction; 1, lutein;
2, antheraxanthin; 3, violaxanthin.
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Fig. 3 Retinol production in mucosa and residue frac-
tion of inverted small intestine of Japanese quail
at incubation with spinach carotenoid.
Substrate carotenoid, with the same concentra-
tions as those shown in Fig. 2.

O—0O, mucosa fraction ; @—@ residue fraction.
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Fig. 4 Spinach carotenoids taken up into inverted
small intestine of Japanese quail from incuba-
tion mixture.

Substrate carotenoid, with the same concentra-
tion as those shown in Fig. 2. Incubation mixture,
40 ml.

O—0, lutein; @—@ antheraxanthin;
O—0Q, B-carotene; O—CO violaxanthin.
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Fig. 5 SDS-PAGE of serum LDL and egg yolk lipo-
protein of quail.
Acrylamide conc., 15%. Lane 1, total serum;
Lane II, LDL free serum; Lane IIl, LDL; Lane IV,
egg volk lipoprotein.
Bands indicated by arrows a, b and ¢ are deduced
as carotenoind carrying LDL.

Table 1 Carotenoid compositions of serum, LDL and egg yolk of quali administered with market diet
Carotenoid Diet® Mucosa Serum LDL LDL free serum Egg yolk
(%) (%) (%) (%) (%) (%)
U, — 5.9 6.5 12.5 54.0 1.8
Neoxanthin 3.1 2.2 — 4.3 — —
U, — 8.0 0.8 1.2 17.2 1.4
Lutein 30.8 47.3 56.6 52.3 15.2 65.7
U, — 32.7 31.6 22.3 — 26.7
U — 2.9 4.5 4.6 3.6 4.3
Carotene® 66.1 0.9 — — — —
Us — — — 2.9 — —
Total content — — 0.13 0.12 0.01 7.61

(ug/g)

a) Nomal diet for laying quail, Marudeni Shiryo Co.

b) Include small amount of carotenes other than g-carotene.

— not detected.
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