S=7h2et] ] Al 38 Al 3%, 165~171 (2011)
Korean J. Poult. Sci. Vol.38, No.3, 165~171 (2011)
http://dx.doi.org/10.5536/KJPS.2011.38.3.165

Copper-soy Proteinate@| I} HEtHIC| A

o - R Al

1Z29ete SEA™H 28T “Departmen

165

MMM DXl Y&

= +
F - gge - el

L

oultry Science, The University of Georgia

Effects of Dietary Supplementation of Copper-soy Proteinate on the Performance of Laying Hens

Mun Ku Lee', Chan Ho Kim', Dong Hun Shin', Byoung Yun Jung’ and In Kee Paik"”’
"Department of Animal Science and Technology, Chung-Ang University, Seoul 156-756, Korea
“Department of Poultry Science, The University of Georgia, GA 30602, USA

ABSTRACT This study was conducted to investigate the effects of dietary supplementation of copper-soy proteinate (Cu-SP)
on the performance of laying hens. A total of 1,000 Hy-Line Brown laying hens of 32 wks old were assigned to one of the
following 5 dietary treatments: Control, Cu-SP 50, 100, 150, 200 (50, 100, 150, 200 ppm Cu supplementation as Cu-soy proteinate).
Each treatment was replicated 4 times with fifty birds per replication, housed in 2 birds cages. Fifty birds units were arranged
according to randomized block design. Feeding trial lasted 5 wks under 16L : 8D lighting regimen. There were no significant
differences among treatments in hen-day and hen-house egg production, egg weight, broken & soft egg production. Feed intake
and feed conversion rate (FCR) were significantly (P<0.01) lower in Cu-SP treated groups than Control. Eggshell thickness was
significantly (P<0.01) higher in Control than Cu-SP 100, 150 and 200. Egg yolk color index was significantly (P<0.01) higher
in Cu-SP 200 than other treatments. Egg shell color index was significantly (P<0.05) higher in Cu-SP 150 and Cu-SP 200 than
Cu-SP 100. Concentration of copper, iron and zinc of the egg yolk were not significantly influenced by treatment. There were
no significant differences in the level of leukocytes and erythrocytes in the chicken blood. The result of this experiment showed
that dietary supplementation of Cu-SP at the level of 50ppm of Cu can reduce feed intake and FCR.
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Table 1. Formula and composition of control diet

Contro Cu-SP Cu-SP Cu-SP Cu-SP

Ingredient I 50 100 150 200
Corn, US No.3 51.380 51.355 51.330 51.305 51.280
Soybean meal, 44% CP  20.24 2024 20.24 20.24 20.24
Wheat bran 300 3.00 3.00 3.00 3.00
Rice bran .50  1.50 150 150 1.50
‘Wheat 300 3.00 3.00 3.00 3.00
Lupin kernel 400 400 400 400 4.00
Corn gluten feed 207 207 207 207 207
Tallow 236 236 236 236 236
Salt 021 021 021 021 021
Limestone 9.69 9.69 9.69 9.69 9.69
Opyster shell 080 080 0.80 0.80 0.80
Dicalcium phosphate 082 082 082 082 0.82
Electrolytes' 0.15 015 015 0.15 0.15
Additives® 015 015 015 015 0.15

Vitamin and mineral 025 025 025 025 025

premix’
Choline-Cl (50%) 0.07 007 007 0.07 0.07
D,L-Methionine (88%) 0.08 008 0.08 0.08 0.08
Phytase’ 0.03 003 003 0.03 0.03
Copper soy proteinate - 0.025 005 0.075 0.10
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
ME (kcal/kg) 2,750 2,750 2,750 2,750 2,750
CP (%) 17.50 17.50 17.50 17.50 17.50
Lys (%) 083 083 08 0.8 083
Cu, mgkg 20.50 69.00 118.00 165.50 221.00
Met (%) 037 037 037 037 037
Met + Cys (%) 064 064 0064 0.64 0.64
Ca (%) 395 395 395 395 395
Avail. P (%) 038 038 038 038 038

Consist of: KCI, 35%; NaHCOs, 40%; NaySOs, 25%.

Consists per kg: Cyromazine, 5 ppm; vitamin E, 15 ppm; vitamin
C, 100 ppm.

3Provides per kg diet: Vitamin A, 10,000 IU; vitamin Ds, 2,500 IU;
vitamin E, 15 IU; vitamin K3, 2 mg; vitamin By, 1.5 IU; vitamin
B, 4 mg; vitamin Bg, 3 mg; vitamin By, 3 ug; pantothenic acid,
8 mg; niacin, 25 mg; folic acid, 0.5 mg. Zn, 52.5 mg; Mn, 52.5
mg; Fe, 52.5 mg; Cu, 52.5 mg; I, 1.155 mg; Co, 0.315 mg; Se,
0.315 mg.

*Product supplied by BASF Korea Co., Ltd.
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Table 2. Effects of supplementary copper-soy proteinate(Cu-SP) on the performance and egg quality of laying hens

Treatments'
Parameter P-value SEM
Control Cu-SP 50 Cu-SP 100 Cu-SP 150 Cu-SP 200
Laying performance
Hen-day egg production (%) 91.37 92.77 92.45 91.23 91.87 0.8122 1.069
Hen-house egg production (%) 91.37 92.47 92.37 90.93 91.25 0.8440 1.188
Egg weight (g) 63.14 62.98 63.23 63.21 63.59 0.5330 0.250
Broken & soft egg (%) 0.17 0.15 0.26 0.27 0.30 0.3898 0.062
Feed intake (g/day) 122.8* 112.8% 111.9% 110.6° 114.48 <0.0001 1.560
FCR (g feed/g egg mass) 2.13% 1.94° 1.91° 1.92° 1.91° 0.0008 0.035
Egg quality
Egg shell strength (kg/cm’) 4.15 428 4.19 4.12 4.28 0.4891 0.079
Egg shell thickness (mm) 0.393% 0.387"8 0.383" 0.381% 0.386° 0.0076 0.002
Egg yolk color 9.905¢ 9.998 9.79¢ 9.98" 10.16* 0.0004 0.047
Egg shell color 12.28% 12.48% 12.07° 12.70° 12.68° 0.0294 0.145
Haugh unit 94.32 94.00 93.65 95.65 93.45 0.2722 0.737

1Control; control diet, Cu-SP 50; Cu 50 ppm as Cu-SP, Cu-SP 100; Cu 100 ppm as Cu-SP , Cu-SP 150; Cu 150 ppm as Cu-SP, Cu-SP

200; Cu 200 ppm as Cu-SP.

b AC\eans with the different superscripts differ significantly (P<0.05 or P<0.01).
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Table 3. Effects of supplementary copper soy-proteinate(Cu-SP) on Cu, Fe and Zn content of eggyolk

Treatments'
Parameter P-value SEM
Control Cu-SP 50 Cu-SP 100 Cu-SP 150 Cu-SP 200
------------------------- ppm (DM basis, fat free) -------------
Cu 9.53 9.47 9.63 9.52 9.59 0.8813 0.11
Fe 233.5 236.3 235.1 2342 235.8 0.8934 2.18
Zn 107.4 108.4 108.8 109.9 109.3 0.9710 2.60

'Control; control diet, Cu-SP 50; Cu 50 ppm as Cu-SP, Cu-SP 100; Cu 100 ppm as Cu-SP , Cu-SP 150; Cu 150 ppm as Cu-SP , Cu-SP

200; Cu 200 ppm as Cu-SP.
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Table 4. Leukocytes and erythrocytes in blood of laying hens fed experimental diets supplemented with copper-soy proteinate(Cu-SP).

Treatments'
Parameter P-value SEM
Control Cu-SP 50 Cu-SP 100 Cu-SP 150 Cu-SP 200

Leukocytes®
WBC (K/¢L) 14.84 15.62 1535 1533 15.65 0.9984 1.955
HE (K/x1L) 2.49 2.50 2.40 247 2.52 0.9991 0.333
LY (K/¢L) 11.84 11.28 11.17 11.38 11.98 0.9698 0.995
SI (NE/LY) 0.22 0.23 0.22 0.21 0.21 0.9943 0.028
MO (K/pL) 1.63 1.72 1.81 1.82 1.84 0.9852 0.379
EO (K/1L) 0.16 0.16 0.12 0.13 0.13 0.6429 0.058
BA (K/¢L) 0.02 0.02 0.02 0.03 0.02 0.3525 0.008

Erythrocytes®
RBC (M/xL) 2.18 2.17 2.19 2.25 225 0.9836 0.128
Hb (g/dL) 9.33 9.48 9.62 10.12 9.56 0.9195 0.626
HCT (%) 21.98 21.40 21.72 2436 21.96 0.6995 1.593
MCV (fL) 110.22 109.46 108.80 108.18 108.52 0.9514 1.971
MCH (pg) 47.24 45.80 46.20 44.96 47.08 0.8286 1.551
MCHC (g/dL) 45.76 42.80 4424 43.58 44.56 0.8821 2.063

!Control; control diet, Cu-SP 50; Cu 50 ppm as Cu-SP, Cu-SP 100; Cu 100 ppm as Cu-SP , Cu-SP 150; Cu 150 ppm as Cu-SP , Cu-SP

200; Cu 200 ppm as Cu-SP.

Leucocytes: WBC; White blood cell, HE; Heterophil, LY; Lymphocyte, SI; Stress indicator(heterophil/lymphocyte), MO; Monocyte, EO;

Eosinophil, BA; Basophil.

*Erythrocytes: RBC; Red blood cell, Hb; hemoglobin, HCT; Hematocrit, MCV; Mean corpuscular volume, MCH; Mean corpuscular

hemoglobin, MCHC; Mean corpuscular hemoglobin concentration.
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