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A Selective Accumulation of Some Leaf Xanthophylls
in Hen Egg Yolk and Its Manner.

Shigeaki TaAracl, Hiroyuki Nakano, Yoshinobu KiMURA
Yasuhiro Konpo®, Akira TANABE®
(Division of Biovesources Chemistry)

Absorption and distribution of leaf carotenoids in hen were studied for the purpose of
clarifying the manner of selective accumulation of lutein into egg yolk.

Absorption ratios of individual leaf carotenoid were ranged from 50 to 65 9. Lutein,
major leaf xanthopyll, was preferencially accumulated into egg yolk. For example 25 %
of the lutein was absorbed. On the other hands, 0.6 % of the absorbed g-carotene, was
accumulated. The compositions of both carotenoids in egg yolk were almost constant in
all experimental groups, that is, about 85 9 for lutein and 1 9% for S-carotene.

After 3 bays abministration of leaf carotenoid, the net accumulation of lutein into
overy was 6 times more than that in liver, while little S-carotene was accumulated in
overy. Furthermore, since other xanthophylls, such as antheraxanthin and violaxanthin,
were liable to accumulate more in liver than those in overy, it is clearly suggests that
lutein had a strong tendency to accumulate in overy.

From these results, some mechanisms of the selective accumulation of lutein into overy
can be deduced.
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Table 1 Composition of ingredients in basal diet

Ingredient Composition (%)
Milo 70.0
Soybean defatted 11.0
Rape seed defatted : 3.0
Fish meal (65%) 5.5
Meat-bone meal 3.0
CaCO, 7.04
NaCl 0.3
Choline chloribe 0.01

Methionine 0.05




BT /A FH=T b IPEAOEIREAT 3

Table 2 Experimental groups and carotenoid compositions in hen diets

Ex roup Leaf carot. B-carot. Lut. Anth. x. Violax. Neox. Cant.x.*
b 8 18/100g (%) % (%) (%) (%) (%)
No. 1 Control** 54.6 9.2 42.2 5.6 4.4 1.4 33.6
No.2 Test A 573.8 13.3 64.6 8.9 10.9 4.0 2.4
No.3 TestB 1407.0 16.7 63.6 5.8 12.3 4.7 1.6

*Canthaxanthin had been originally contained in basal diet.

**Carotenoids in basal diet will depend on leaf meal premixed.
Lut., lutein ; Anth. x., antheraxanthin ; Violax., Violaxanthin ; Neox., neoxanthin ; Cant. x., canthax-
anthin.
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Fig. 1 Accumulation of leaf carotenoid in egg yolk. ’
Test diets (test A and B) were dosed after 10 days dosage of control diet. Figures
indicate Roch Color Fan Index.
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Fig. 2 Variation profiles of lutein (A) and S-carotene (B) in leaf carotenoids
dosed, excreted and accumulated in egg yolk during breeding time.
O——C, dosage of carotenoid : & —@, excretion of carotenoid : 3——@®,
accumulation of carotenoid in egg yolk.
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Table 3 Absorption of dose carotenoid and accumulation of the absorbed car-
otenoid into egg yolk

Absorbed ’ Carot. in egg
Control . . Dose carot. Accumulation ratio* yolk

diet arotenoid  carot. — (%) —_—
(ug/hen) Absorbed Composition Accumd.  Comp.

{ng/hen) (%) (zg/heny (%)

fB-carot. 6.8 1.8 26.0 61.6 1.1 6.1

Cant. x. 25.1 15.6 62.1 16.3 2.5 4.1

Lutein 35.2 15.5 44.0 82.7 12.8 71.1

Anth. x. 4.2 1.0 24.2 72.6 0.7 4.1

Violax. 3.3 1.7 52.9 48.0 0.8 4.6

T. carot. 74.4 35.6 47.8 50.6 17.9 100.0

Net Net abstzl;lzed Net carot.  Net accu- Carot. in egg
Test . e carot. accumd. mulation yolk

diet arotenoid  dose — into yolk ratio**** Ao
(ug/hen) Absorbed Composition y 0 Accumd.  Comp.

(ug/hen) %) (ug/hen) %) (ug/ben) (%)

A p-carot. 93.9 51.0 54.3 0.3 0.6 1.4 1.3
Cant. x. —6.9 —6.9 - ~0.3 — 2.3 2.6

Lutein 465.6 317.3 68.1 78.8 24.8 91.6 87.1

Anth. x. 64.5 40.5 62.8 2.6 6.5 3.4 3.2

Violax. 80.9 54.8 67.7 5.7 10.4 6.6 6.2

T. carot. 700.3 456.6 65.2 87.2 19.1 105.2 100.0

B B-carot. 292.1 184.3 63.1 1.6 0.9 2.7 1.1
Cant. x. 4.1 1.9 46.3 0.7 37.3 3.2 1.3

Lutein 1104.6 719.9 65.2 198.9 27.6 211.7 85.9

Anth. x. 99.3 - 48.3 48.6 7.0 14.6 7.8 3.2

Violax. 217.3 132.2 60.8 20.2 15.3 21.0 8.5

T. carot. 1715.5  1086.4 62.3 228.4 21.0 246.4 100.0

*Carot. in egg yolk/absorbed carot.
**Differences between dose carotenoids in test diets and those in control diet, which mean dose carotenoids
originated from leaf carotenoid.
***Differences between absorbed carotenoids in test diets and those in control diet, which mean absorbed
carotenoids from leaf carotenoids.
****Ratios of the net accumulated leaf carotenoids in egg yolk to the net absorbed ones.
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Table 4 Distribution of spinach carotenoids to organs and blood in hen taken test
B diet for 3 days

Absorbed Net carotenoid accumurated in organs Net total
Carot carot.* and blood after 3 days dose (ug/hen) carot.

. ( /h(;,n) - - accumud.
HE Stomack Intestine Blood** Liver Overy (ug/hen)

B-carot. 156.4 1.7 5.6 7.2 21.5 2.5
(156.0) *** 0.8) (5.1) (5.0) (-7.1)**** (-0.2) (3.6)

Cant. x. 1.2 — 4.2 7.9 40.0 13.5
(-0.4) — 2.0 (5.0) (3.3) (3.4) (13.7)

Lutein 363.3 4.0 36.3 80.1 88.2 46.3
(346.3) (3.1) (35.2) (72.3) (2.6) (19.7) (132.9)

Anth. x. 13.1 0.8 3.9 8.2 16.2 2.0.

(12.8) (0.8) (3.9 (7.0) (3.1 0.2) (15.0)

Violax. 38.1 1.2 2.7 4.4 17.5 3.0
(37.9) (1.2) 2.7 (3.1 (5.5) (0.8) (13.8)

Total 613.2 7.7 52.8 107.9 184.0 67.2
(594.6) (4.6) (48.9) (92.5) (7.4) (23.8) (177.2)

*Differences in quantities between dose carotenoid and the excreted.
**Total blood volume is postulated as 1/13 of hen body weight.
***All figures in parenthesis indicate net carotenoids migrated or accumulated, which are obtained
from differences between test groups and control group.
****Negative values will depend on the varieties of the individual hens.
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