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Effect of Vitamin C Supplementation on the Performance and Eggshell Quality of Layers

H. S. Lim, H. Namkung and 1. K. Paik'
Department of Animal Science and Technology, Chung-Ang University, Ansung-Si, Kyonggi-Do 456-756, South Korea

ABSTRACT : An experiment was conducted to determine the effects of vitamin C supplementation on the performance
and egg quality of layers. A total of 800 ISA Brown layers of 71 weeks old were assigned to one of the following diets
containing 0, 3, 10, 50 or 100 ppm LG-vitamin C, 100ppm free ascorbic acid, 100 ppm Rovimix stay C-35 or 50 ppm
LG-vitamin C supplemented with 100 ppm Zn methionine chelate. The feeding trial was conducted for four weeks during the
period of May to June when the average ambient temperature was 23.8°C(5:00 PM). Each treatment was replicated five times
with 20 birds housed in 2 birds cage units. Vitamin C supplementation did not improve the overall performances (egg
production and egg quality). Birds fed 100 ppm of LG vitamin C had the lowest egg production while birds fed 100 ppm
of Rovimix-35 had the lowest egg weight among birds fed different sources of vitamin C. Although supplementation of vitamin
C over 50 ppm increased soft and broken egg production, supplementation of 10 ppm LG vitamin C showed lowest soft and
broken egg production among all treatments. Eggshell thickness was highest in the treatment of 50 ppm LG vitamin C. In
conclusion, supplementation of vitamin C at the level of 3~100 ppm did not significantly influence the laying performance
and eggshell quality of laying hens under normal ambient(20~26C) condition.
(Key words: vitamin C, egg production, eggshell color, eggshell quality)
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Table 1. Formula and chemical composition of basal diet

Ingredient Percentage
Corn 54.38
Soybean meal 17.39
Limestone 9.63
Rice bran 4.00
Rapeseed meal 3.00
Corn gluten feed 3.00
Wheat bran 2.08
Animal oil 2.00
Corn germ 1.00
Tallow 1.00
Sesame seed 1.00
Additives' 0.39
Tricalcium phosphate 0.29
Electrolyte 0.21
Salt 0.20
Com gluten meal 0.17
Baymix-151> 0.10
Baymix PL’ 0.07
Choline 0.05
Methionine 0.04
Natuphos® 0.01

Chemical composition*

ME, kcal/kg 2730

Crude protein, % 17.00
Arginine, % 1.13
Lysine, % 0.86
Methionine, % 0.36
Methionine+Cystine, % 0.58
Ca, % 3.90
Non-Phytate P, % 0.38
Total P, % 0.50
NaCl, % 0.25

"Pumkito, 0.2%; Oyster shell complex, 0.3%; Sarsaponin, 0.07%.
*Contains per kg of premix: vitamin A, 10,000,000IU; vitamin D,
2,500,0001U; vitamin E, 15,000IU; vitamin K3, 2,000mg; vitamin
B, 1,500IU; vitamin B,, 4,000mg; vitamin B, 3,000mg; vitamin
Bi2, 3,000 #mg; pantothic acid, 8,000mg; nicin, 25,000mg; folic
acid, 500mg

*Provides per kg diet: Zn, 52.5mg; Mn, 52.5mg; Fe, 52.5mg; Cu,
5.25mg; I, 1.155mg; Co, 0.315mg; Se, 0.315mg.

4Phytase: provided by BASF Korea Ltd.

"Calculated values

" Provide by LGCI Co. Inc., Mun Ji Dong 104-1, Yunsung Gu, Dea Jeon Si, Korea.
& 99.5%, Junsei chemical Co. LTD., 4-4-16, Nihonbashi Hon-cho, Chuo-ku, Tokyo 103.
3 Provide by F.Hoffmann-La Roche LTD., Grenzacher stress 124, CH-4070 Basel, Switzerland.
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Table 2. Treatment of experimental diets

Treatment Vitamin content', ppm

0

3 ppm; LG-Vitamin C’

10 ppm; LG-Vitamin C

50 ppm; Crude LG-Vitamin C

100 ppm; LG-Vitamin C

100 ppm; Free Ascorbic Acid’

100 ppm; Rovimix Stay-C 35*

50 ppm LG-Vitamin C+Zn chelate (100 ppm in Zn)

[~ IR B R I L

'Supplementation level of vitamin C in the from of free ascorbic
acid.

*Provide by LGCI Co. Inc., Mun Ji Dong 104-1, Yunsung Gu, Dea
Jeon Si, Korea.

*Provide by Junsei Chemical Co. Ltd., 4-4-16, Nihonbashi Hon
-cho, Chuo-ku, Tokyo 103.

*Provide by F.Hoffmann-La Roche Ltd., Grenzacher stress 124,
CH-4070 Basel, Switzerland.

*5‘]—@’1:} 7:]] &9 H]%ﬁ’— 1.0708) A 1.1107}%] 0.005% F5%
}ﬁs}o@ 273}9}. Haugh uniti=
% HU formula (Eisen et al., 1962)&
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Table 3. Effect of vitamin C supplementation on the performance of layers

Source and supplementation level(ppm) of vitamin C

Free ascorbic Rovimix LG-Vitamin C

Control LG vitamin C .
acid Stay C-35 + Zn chelatel SEM
0 3 10 50 100 100 100 50
Hen-day e
Y e 79.18 7767  79.35° 78.06% 7027 7517 73.86™ 7479° 2329
production, %
Hen-housed
. 79.18°  77.64°  7932° 77.79% 70.24° 7517 73.86% 7479® 2339
egg production, %
Egg weight, g/hen day 6775  66.60° 66.31°  66.66" 67.69* 65.68% 65.16" 66.76° 0.436
Feed intake, g/day 1214 1199 1215 121.5° 118.3% 117.2% 115.6° 117.0% 2.129
Feed conversion ratio, 227° 233" 2.32° 2.35% 251° 2.41% 247" 236  0.082
Broken & soft
490" 5.08% 438 7.02% 821° 5.75% 827° 627 1278

egg production, %

! Met-Zn chelate was supplemented to provide 100 ppm Zn.

¢ Means within each row with no common superscript significantly differ(P<0.05).

“ T2100C, Food Technology Corp., Rockville, MD 20854, USA.
> Model S-8400, AMES, Waltham, Mass., 02254, USA.
® Model 7360, Mitutoyo Corp., Kawasaki Japan 213.
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Fig. 1. Weekly hen-day egg production of layers fed experimen-

tal diets and ambient temperature.
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Table 4. Effect of vitamin C supplementation on the quality of eggs

Source and supplementation level(ppm) of vitamin C

. Free Rovimix LG-Vitamin C

Control LG vitamin C . . .
ascorbic acid ~ Stay-35  + Zn chelate gpM

0 3 10 100 100 100 50
Haugh unit 79.77° 78.84° 7893  77.13° 77.56° 78.04° 78.76® 78.14% 1.081
Specific gravity 1.0906°  1.0910°  1.0895®  1.0903®  1.0886  1.0894% 1.0885% 1.0876°  0.695
Eggshell thickness, pm  391.6% 391.6° 3929 3967 391.2"  386.0° 386.7° 393.0° 0.005
Eggshell breaking

0.463 0.474 0.452 0.453 0.447 0.462 0.457 0.462 0.015

strength, ke/em’

' Met-Zn chelate (Zn 100ppm)

> Means within each row with no common superscript differ(P<0.05).
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