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The Dietary Effects of Marigold Extracts on Egg Production, Egg Quality
and the Production of Lutein Fortified Chicken Eggs

Eun-Jib Kim'

Division of Animal Science, Cheonam Yonam College, Cheonam 330-709, Korea

ABSTRACT This study was conducted to evaluate dietary effects of Marigold extract on laying performance, egg quality,
oxidative stability of egg yolk and lutein transfer into chicken eggs. A total of one-hundred eighty nine 55-wk-old Hy-Line
Brown layers were divided into seven groups and fed control diet or each experimental diet containing 0.1, 0.3, 0.5, 1.0, 1.5
or 2.0% Marigold extract. Egg production, egg weight and daily egg mass were not affected by dietary treatments. The yolk
colors in groups fed diets containing Marigold extract were significantly higher than that of control. The Haugh unit were
tended to be improved by feeding of diets containing Marigold extract although there were no significant difference in egg
shell strength and thickness. The MDA (malondialdehyde) contents in groups fed diets containing Marigold extract above 0.5%
were significantly reduced than that of control. After 14d of storage, the Haugh unit values in groups feed diets containing
0.3 and 1.0% Marigold extract were significantly higher than that of control (p<0.05). The concentration of lutein in egg yolk
increased by feeding of Marigold extract. When 2% Marigold extract was supplemented to the diet, lutein content of egg was
increased as much as 1.71 mg/60 g. These results indicated that the use of Marigold extract in layer diets was effective in

egg quality and for the production of lutein fortified eggs.

(Key words : egg quality, Marigold, malondialdehyde, lutein, laying hens)
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Table 1. Formula and chemical compositions of basal diet

Ingredients Diet

%
Yellow corn 58.45
Wheat 2.50
Rice bran 1.00
Soybean meal 18.70
Rapseed meal 2.50
Corn gluten meal 3.00
Tallow 1.80
DL-Methionine (88%) 0.15
Choline-chloride (50%) 0.02
Dicalcium phosphate 1.80
Limestone 9.60
Salt 0.20
NaHCO; 0.06
Vit+Min. mixture"? 0.22
Total 100.00

Calculated values

TMEn(kcal/kg) 2,800
Crude protein(%) 17.00
Ca(%) 4.00
P(%) 0.48
Lysine(%) 0.85
Total TSAA(%) 0.65

! Mineral mixture provided following nutrients per kg of diet
: Fe, 70 mg; Zn, 60 mg; Mn, 8 mg; Cu, 7.5 mg; I, 1 mg; Se,
0.2 mg; Co, 0.13 mg.

? Vitamin mixture provided following nutrients per kg of diet
: vitamin A, 10,000 IU; vitamin D;, 2,300 IU; vitamin E, 20
IU; vitamin K3, 2 mg; vitamin B;, 2 mg; vitamin B, 5 mg;
vitamin Bg, 3.5 mg; vitamin B, 0.02 mg; biotin, 0.12 mg;
niacin, 30 mg; pantothenic acid, 10 mg; folic acid, 0.7 mg.
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Table 2. Analytical conditions of HPLC

Temperature control module 5
35C

and oven

Capcellpak C18

Analytical column 5 um x 4.6 x 250 mm

Mobile phase 1st. 97% Methanol

Methanol/tert-butyl
methyl ether/water
(6:90:4 v/v/v)

Mobile phase 2nd.

HPLC pump flow rate 1 mL/min
Fluorescence detector 450 nm
Injection volume 10 pL
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Table 3. Effects of dietary African Marigold(Zagetes erecta) extract powder on egg production in laying hens'

MG* (%)
Control
0.1 0.3 0.5 1 1.5 2
Feed intake(g/day/bird) 121.67+6.89  123.33+2.40 119.00£6.24  124.23+0.46  120.53+£3.30  120.63+2.75  122.23+0.09
Egg production(%) 83.70+1.37 86.29+1.09 84.25+0.95 84.04+1.05 84.75+0.80 86.93+0.62 84.12+1.09
Eg weight(g/egg) 68.59+0.22 67.1240.14 68.99+0.10 68.13+0.12 68.00+0.18 68.52+0.13 68.43+0.14
Egg mass(g/day/bird) 57.40+0.97 58.5140.80 57.87+0.77 57.25+0.73 56.47+0.68 59.22+0.44 57.56+0.80
! Values are presented Means+SE.
2 Abbreviation : MG, African Marigold(Tagetes erecta).
Table 4. Effects of dietary African Marigold(7agetes erecta) extract powder on egg and eggshell quality in laying hens
MG' (%)
Control
0.1 0.3 0.5 1 1.5 2
Eggshell strength(kg/cm? 2.89+0.10 3.0540.11 3.10+0.10 2.84+0.09 2.96+0.09 2.98+0.09 3.1940.10
Eggshell thickness(mm/100) 36.66+0.36  35.56+0.47  35.14£0.51 35444046  3531+£039  34.93+046  35.75+0.41
Egg yolk color(RCF) 6.36£0.09°  6.64+0.08°  6.78+0.08"  7.22+0.09°  7.70+0.07° = 7.92+0.07°  8.03+0.09"
Haugh unit 88.2741.22°  92.00£1.06® 92.94+£1.02* 91.90£1.12" 89.71x1.11™ 89.20+£0.96™  90.69+0.76"

*7° Mean£SE values in a same row with no common superscripts are significantly different(p<0.05).

! Abbreviation: MG. African Marigold(Tugetes erecta).
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Table 5. Effects of dietary African Marigold(7agetes erecta) extract powder on the change of Haugh unit and yolk lipid peroxidation

during storage in laying hens

MG' (%)
Control
0.1 0.3 0.5 1 15 2
Haugh unit(7d) 68.56+3.27 69.8143.18 70.57+2.97 68.90+2.09 72.10+2.44 69.06+2.39 71.05+2.61
Haugh unit(14d) 57.2143.43%  63.34+1.66°  69.98+1.72%  63.46+3.75%  66.28+1.38"  63.05£1.90"  64.26+2.44®
MDA(pg/g) yolk 0.063£0.01*  0.04620.00°  0.045+0.01®  0.032+0.01™  0.026£0.00°  0.025£0.01°  0.024+0.00°

"¢ Mean£SE values in a same row with no common superscripts are significantly different (p<0.05).

! Abbreviation :

MG, African Marigold(7Tagetes erecta); MDA, malondialdehyde.
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Table 6. Effects of dietary African Marigold(7agetes erecta) extract powder on the egg york lutein concentration in laying hens

MG' (%)

Control
0.1 0.3

0.5 1 1.5 2

Lutein(mg/60 g) 0.51£0.11°  0.69+0.06°

0.62+0.05°

1.14+1.58° 1.18+0.07 1.45+0.14™ 1.71£0.15"

*7° Mean£SE values in a same row with no common superscripts are significantly different(p<0.05).

! Abbreviation : MG, African marigold(Tagetes erecta).
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