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Effect of Dietary Supplementation Levels of Spinach Powder and Extract on Lutein
Content in Egg Yolk

Geunho Kang*, Sangho KimT, Jihyuk Kim, Hwanku Kang, Dongwook Kim, Jaecheon Na, Oksuk Suh, Soohyun Cho,
Pilnam Seong, Beomyoung Park, Aera Jang, Sunmoon Kang and Donghun Kim

National Institute of Animal Science, Rural Development Administration, Suwon 441-706, Korea

ABSTRACT This study was conducted to investigate the effect of dietary supplementation levels of spinach powder and
extract on performance, egg quality and lutein content in egg yolk. Laying hens were subjected to one of the following
treatments; C, basal diet (BD); T1, BD + 1 ppm lutein from spinach powder; T2, BD + 1 ppm lutein powder from spinach
extract; T3, BD + 2 ppm lutein powder from spinach extract; T4, BD + 2 ppm lutein from spinach extract. As a result,
performance of laying hens was no significant difference among treatments. T4 had a significantly (p<0.05) higher egg yolk
color than the other treatments. As from the lutein content in egg yolk, T4 had a significantly (p<0.05) higher content than
the other treatments. Finally, these results suggested that the dietary supplementation for lutein-rich egg production, lutein
concentration must be higher than a minimum of 2 ppm. Also, dietary with lutein extract from raw materials was appropriate
for lutein-rich egg production than dietary with raw materials.

(Key words : egg, egg yolk, lutein, spinach)
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Table 1. Formula and chemical composition (%) of the basal

diet
Ingredient Basal diet (%)

Comn 57.69
Soybean meal 24.49
Corn gluten meal 3.36
Soybean oil 2.5
DCP’ 1.66
Limestone 9.72
Salt 0.25
Methionine (99%) 0.13
L-Lysine 0.1
Vitamin-mineral mixture' 0.1
Total 100
Calculated value

ME (kcal/kg) 2,800
Crude protein (%) 18
Ca (%) 4
Available P (%) 0.4
Lysine (%) 0.9
Met+Cys (%) 0.7

*Vitamin A, 1,600,000 TU; vitamin Ds, 300,000 IU; vitamin E,
800 IU; vitamin Kj, 132 IU; vitamin B,, 1,000 mg; vitamin By,
1,200 mg; niacin, 2,000 mg; pantothenate calcium 800 mg; folic
acid, 60 mg; chlorine chloride, 35,000 mg; dl-methionine, 6,000
mg; iron, 4,000 mg; cooper, 500 mg; manganese, 12,000 mg;
zinc, 9,000 mg; cobalt, 100 mg; BHT, 6,000 mg; iodine, 250 mg.
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Table 2. Effect of dietary supplementation of spinach powder and extract on production of laying hens

Treatments* Egg p(r;;gucnon Egg (‘;’)elght E(ggg/bi?(?)s s l;;zi}:;gi_ﬁ; Feed conversion
C 83.5 65.9 55.1 111.9 2.07
I 85.6 65.2 55.9 127 2.10
2 83.3 65.3 54.3 113.7 2.16
T3 85.1 65.5 55.8 11138 2,07
T4 85.5 66.8 574 1127 2.14
SEM 0.79 0.62 0.83 0.57 0.02

*C; control, T1; 1 ppm lutein from spinach powder, T2; 1 ppm lutein powder from spinach extract, T3; 2 ppm lutein powder from

spinach extract, T4; 2 ppm lutein from spinach extract.
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Table 3. Effect of dietary supplementation of spinach powder
and extract on egg shell color of laying hens

Treat- Feed period (weeks)
ments* 0 2 4 6 8
C 26.75% 25.6° 27.6%  285® 299
Tl 29,742 25.6° 29.1* 28.6% 29.6°
) 28ABa 24.9° 29.8% 29.3° 28.7°
T3 27.5%8%  95g¢ 283 293%® 303"
T4 26.65 25° 293%®  28.1®  30.2°
SEM 0.34 0.36 0.46 0.43 0.41

*C; control, T1; 1 ppm lutein from spinach powder, T2; 1 ppm

lutein powder from spinach extract, T3; 2 ppm lutein powder

from spinach extract, T4; 2 ppm lutein from spinach extract.

AB Means with different superscripts within a column differ sig-
nificantly (p<0.05).

*7¢ Means with different superscripts within a row differ signi-
ficantly (p<0.05).
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Table 4. Effect of dietary supplementation of spinach powder
and extract on egg yolk color of laying hens

Treat- Feed period (weeks)

ments 0 2 4 6 8
C 6.48% 7634  745%  781% 7415
Tl 6234 7078 77 8.1418 7315
T2 5938 717" 775% g3 8.034
T3 6.45%8° 7540 9548 gogha 7 3pBb
T4 64 7.6™ 8.3 8214 7215

SEM  0.08 0.06 0.08 0.07 0.07

*C; control, T1; 1 ppm lutein from spinach powder, T2; 1 ppm

lutein powder from spinach extract, T3; 2 ppm lutein powder

from spinach extract, T4; 2 ppm lutein from spinach extract.

AB Means with different superscripts within a column differ sig-
nificantly (p<0.05).

a~4 Means with different superscripts within a row differ signi-
ficantly (p<0.05).

Table 5. Effect of dietary supplementation of spinach powder
and extract on lutein content (mg/18 g egg yolk) accu-
mulation from egg yolk

Treat- Feed period (weeks)

ments 2 4 6 8
C 0.424 0.33% 0.35% 0.44"
Tl 0.36™ 0.39%° 0.405< 0.50%
T 0.32% 0.33% 0.44%8¢ 051
T3 0.34% 0.56* 0.4545° 0.595
T4 0.45% 0.574% 0.524%¢ 0.64%

SEM 0.02 0.03 0.02 0.02

" C; control, T1; 1 ppm lutein from spinach powder, T2; 1 ppm
lutein powder from spinach extract, T3; 2 ppm lutein powder
from spinach extract, T4; 2 ppm lutein from spinach extract.

A™D Means with different superscripts within a column differ sig-

nificantly (p<0.05).

3¢ Means with different superscripts within a row differ signi-

ficantly (p<0.05).
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