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Effects of Dietary Fe Sources on Productivity and Egg Composition in Laying Hens

S. I. Na', D. Uuganbayar', J. L Oh', L S. Sir’, D. K. Jung’, H. Y. Kim" and C. J. Yang"

"Department of Animal Resource & Science, Sunchon National University, *American Soybean Association,
’RNA, “Life Science, Kyunghee University

ABSTRACT This study was carried out to investigate the

effects of Saccharomyces cerevisiae (wild yeast mutant),

Saccharomyces cerevisiae hFeHLC (ferritin containig yeast) and chelated Fe diets on the productivity and egg quality of laying

hens. A total of 245 "Brown Tetra" layers 35 wecks aged was randomly alloted to seven dietary treatments :

1) control diet

no iron added, 2) diet supplemented 0.1% wild yeast mutant (YMO03), 3) diet supplemented 1.0% wild yeast mutant (YMO03),
4) diet supplemented 0.1% ferritin with yeast (YF04), 5) diet supplemented 1.0% ferritin with yeast (YF04), 6) diet
supplemented 0.01% chelated Fe and 7) diet supplemented 0.1% chelated Fe. The egg production rate was significantly
increased in layers fed Fe supplemented diets (£<0.05). Egg weight was significantly reduced in layers fed 0.1% chelated
Fe diet (P<0.05). Fe content of egg yolk was significantly increased in 1.0% YF04 and 0.1% chelated Fe treatments (P<0.05).
There were no significant differences in shape index, albumin index and yolk index of eggs of layers fed diets Fe
supplementation (P>0.05). The haugh unit of eggs was significantly increased in layers fed YMO03, YF04 and chelated Fe
supplemented diets (P<0.05). TBA value of egg was significantly increased in different iron Fe treatments except of 0.1%
YMO3 (P<0.05). The yolk color of eggs was significantly increased in 1.0% YF04 diet (P<0.05).
(Key Words: Fe, ferritin, laying hens, egg production, TBA value, egg mass)
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Table 1. Formula and chemical composition of basal diet

(%)
Ingredients %

Comn grain 63.01
Soybean meal 19.35
Com gluten meal 3.50
Fish meal 1.25
Animal fat 1.85
Salt 0.20
Tricolcium phosphate 1.58
Limestone 8.65
DL-Methionine 0.21
L-Lysine 0.06
Cholin chloride 0.10
Vit.-min. mix.” 0.24
Chemical composition”

ME (kcal/kg) 2782.86
Crude protein (%) 16.36
Lysine (%) 0.79
Methionine (%) 0.39
Ca (%) 3.89
Avail. phosphorus (%) 0.38

" Vit-min mix. provided following nutrients per kg of diet : Vit.
A,9,000,000 IU; Vit. D, 2,100,000 IU; Vit. E, 15,000 IU; Vit.
K, 2,000mg; Vit. By, 1,500mg; Vit. By, 4,000mg; Vit. Bs, 3,000
mg; Vit. By, 15mg,; Pan-Acid-Ca, 8500mg; Niacin, 20,000mg;
Biotin, 110mg; Folic-acid, 600mg; Co, 300mg; Cu, 3,500mg;

Mn, 55,000mg; Zn, 40,000mg; I, 600mg; Se, 130mg.

2 Calculated value.

of WEg= IeATh
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Table 2. Effect of dietary Fe sources on egg production, egg weight, 'egg mass, feed intake, feed conversion and egg shell thickness

in the layer

YMO3 (%) YF04 (%) Chelated Fe (%)
Traits Control
0.1 1.0 0.1 1.0 0.01 0.1
Egg production (%) 90.66° 96.36" 95.52" 95.56" 97.09* 96.61° 95.89"
Egg weight (g) 59.18° 59.77* 59.69° 58.67° 58.81" 58.63" 56.87°
Egg mass 52.11° 57.88" 56.18" 56.60" 56.83" 57.23° 56.26"
Feed intake (g) 119.40° 121.83® 130.00° 125.83% 127.67° 121.83® 126.33®
Feed conversion 2.09 2.03 2.21 2.13 2.18 2.06 2.16
Egg shell thickness (#m)  348.5 349.7 352.0 351.1 348.7 3482 350.6

™ Mean with different superscripts in the same rows are significant different (P<0.05).
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Table 3. Effect of dietary different Fe sources on egg yolk color changes

YMO3 (%) YF04 (%) Chelated Fe (%)
Traits Control
0.1 1.0 0.1 1.0 0.01 0.1
L 4998 +1.44 5063 +0.72  50.36 +0.59 50.60 £0.78 5059 090 5039 £0.80  50.57 +1.24
Color a 8.85°4041 836036  8.40°+027 8.62%+0.42 8.32° 40.38 7.64° +0.31 7.70°+0.26
b 5922234 62.92°+1.59  62.14° £1.59 61.91°+229  61.50™+1.67 61.00°+1.89  62.63%1.57

"¢ Mean with different superscripts in the same rows are significant different (P<0.05).
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Table 4. Effects of dietary different Fe sources on egg shape index, albumin index, yolk index and Haugh unit

YMO3 (%) YF04 (%) Chelated Fe (%)
Traits Control
0.1 1.0 0.1 1.0 0.01 0.1
Shape index 7777 +£1.01 7505098  75.62 =1.09 74.06 £0.35 76.24+0.91 7621 +0.79  74.03 £0.67
Albumen index 0.47 £0.005  0.46 £0.003 0.47 £0.005 0.47 £0.005 0.49+0.003 0.48 £0.002  0.48 +0.003
Yolk index 0.10 £0.008  0.10£0.007  0.10 +0.006 0.11 £0.007 0.1140.007 0.10 +0.008 0.10 £0.008
Haugh unit 78.94°+128 8625110  88.95+1.60 87.15°1.28 87.90°+0.91 87.45°+1.02  87.90°+1.09
** Mean with different superscripts in the same rows are significant different (P<0.05).
Table 5. Effect of dietary different Fe sources on egg yolk Fe in the experiment (mg/kg)

YMO3 (%) YF04 (%) Chelated Fe (%)
Traits Control
0.1 1.0 0.1 1.0 0.01 0.1
Fe 13.39°+0.44 13.33%+1.93 17.57°£0.78 13.11°0.41 17.85°+0.68 12.72°2.30 19.10°0.76
* Mean with different superscripts in the same rows are significant different (P<0.05).
Table 6. Effect of dietary different Fe sources on TBA of the egg (£ mol/g)

Treat- YMO3 (%) YF04 (%) Chelated Fe (%)
ments Control
Week 0.1 1.0 0.1 1.0 0.01 0.1
1 1.80°0.97 1.94° £0.08 2.01* £0.20 1.77* 20.15 1.64 40.11 207" 20.15 1.86° £0.08
2 2.17°40.21 2.68°+0.18 3.80° £0.32 3.62° +0.34 2.71° 4025 3.99° +0.24 2.81°40.23
3 4574037 4.73°40.26 6.13* +0.29 5.69+0.25 5481022 530°40.16  5.14%%0.14
Mean 2.85%40.51 3.11°40.17 3.98° 2027 3.69+0.25 3.28°0.19 3.78 £0.18 3.27°0.15

*4 Mean with different superscripts in the same rows are éigrﬂﬁcant different (P<0.05).
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Table 7. Effect

Wz 5

of dietary different Fe sources on sensory evaluation of the egg

ARl g fole) da 52

Hel 59 &3

YMO3 (%) YF04 (%) Chelated Fe (%)
Traits Control

0.1 1.0 0.1 1.0 0.01 0.1
Appearance 331 0.7  3.00 028  3.07 £0.17 329 £024 364 027 329 024 336 023
Color 34604023 3.14%2025  3.57°%021 2934027  4.00°+021 3434025 3.577:0.24
Juceciness 331 #0.16  3.07 020  3.07 +0.18 343 £029  3.50 027 3.4 031 33.14 +0.29
Texture 323 011 321 019 329 021 357 £020  3.43 £0.25 336 025 329 027
Flavor 32304017 2854025  3.00°+025 321°+030  3.36™+0.23 35704023 3.64° +0.23
Overall cceptability ~ 3.00° 030  2.86°:0.23  3.29%+0.30 350%:0.17  4.00°+026 321028  3.50° 2023

¢ Mean with different superscripts in the same rows are significant different (P<0.05).
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