F=713es]A] Al 4178 Al 43, 323~329(2014) 323
Korean J. Poult. Sci. Vol.41, No.4, 323~329 (2014)
http://dx.doi.org/10.5536/KIPS.2014.41.4.323

Copper Soy Proteinate(Cu-SP)Q} Herbal Mixture(HBM)2| 2017}
AMEFHO| MMM SOHMAL I AT IHIO O|XKl= S&

_ Oo

AR AT R QA g B 13 el B

[} =
FUSA ), EU e SR B

Effects of Dietary Supplementation of Copper Soy Proteinate (Cu-SP) and
Herbal Mixture (HBM) on the Performance, Blood Parameter and
Immune Response in Laying Hens
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ABSTRACT The objective of this experiment was to investigate the effect of dietary supplementation of copper-soy proteinate
(Cu-SP) and herbal mixture (HBM) on growth performance, blood parameter, and immune response in laying hens. A total
800 Hy-Line Brown laying hens (60 weeks old) were randomly allotted to 1 of 4 dietary treatments : (1) Control : control
diet, (2) Cu-SP : control diet + 100 mg/kg Cu-soy proteinate, (3) HBM : control diet +0.15% herbal mixture, and (4) Cu-SP
+HBM : control diet + 100 mg/kg Cu-soy proteinate + 0.15% herbal mixture. Each treatment was replicated 5 times with forty
birds units were arranged according to randomized block design. Feeding trial lasted 5 weeks under 16L : 8D lighting regimen.
The diet and water were available ad libitum. Result indicated that during feeding trial of the experiment, hen-day egg
production was significantly (P<0.05) higher in Cu-SP and HBM treated groups than control. However, feed intake, feed
conversion ratio, egg weight, broken and shell less egg production were not significantly influenced by treatments. Eggshell
strength was significantly (P<0.05) higher in Cu-SP than control. Eggshell thickness, eggshell color, egg yolk color, Haugh
unit were not significantly influenced by treatments. The level of WBC and stress index (heterophil : lymphocyte) were higher
in supplemented groups than the control. The concentration of plasma IgG was higher in supplemented groups than the control.
The result of this experiment showed that dietary copper-soy proteinate or herbal mixture tended to improve egg production
and affect positively on immune response of laying hens.

(Key words : Cu-soy proteinate, Herbal mixture, laying hens, productive laying performance, immune response)
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Table 1. Composition and nutrient content of experimental diets

Items Basal

Ingredients (g/kg)

Corn 57.64
Soybean meal 24.44
Corn gluten meal 3.36
Limestone 9.77
Animal fat 2.50
Dicalcium phosphate 1.66
Salt 0.25
Lysine-78% 0.10
D,L-Methionine 0.13
Choline-50% 0.05
Vitamin premix’ 0.05
Mineral premix® 0.05

Total 100.00

Energy and nutrient content’

MEn (kcal/kg) 2,800
Crude protein (%) 18.0
Calcium (%) 4.00
Avilable P (%) 0.40
Lysine (%) 0.90
Met+Cys (%) 0.70

Provided per kilogram of the complete diet : vitamin A (from
vitamin A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin
E (from D,L-o-tocopheryl acetate), 20 IU; vitamin K3, 2 mg;
vitamin B;, 2 mg; vitamin B,, 5 mg; vitamin Bs, 3 mg; vita-
min By, 18 pg; calcium pantothenate, 8 mg; folic acid, 1 mg;
biotin, 50 pg; niacin, 24 mg.

? Provided per kilogram of complete diet: Fe (as FeSOj - 7H;0),
40 mg; Cu (as CuSO4- H,0), 8 mg; Zn (as ZnSO; - H,0), 60
mg; Mn (as MnSO; - H,0) 90 mg; Mg (MgO) as 1,500 mg.
Calcaulated value.
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Table 2. Effects of Cu-soy proteinate and herbal mixture in diets on productive performance of laying hens'

Dietary treatments®
Items SEM P-value
Basal Cu-SP HBM CuSP+HBM

Laying performance

Hen-day egg production (%) 83.0° 85.0° 84.8° 84.4%® 0.50 0.05
Feed intake (g/d/hen) 115.8 117.3 116.2 117.4 1.87 0.90
Feed conversion ratio (g/g) 2.13 2.12 2.08 2.14 0.033 0.61
Egg weight (g) 65.5 65.3 65.9 65.1 0.65 0.81
Broken and shell-less eggs (%) 0.20 0.34 0.14 0.11 0.102 0.42

> Means with the different superscripts differ significantly (P<0.05).

! Data are least square means of 5 replicates per treatment.

? Basal=Basal diet, Cu-SP=100 mg/kg copper soy proteinate, HBM=0.15% herbal mixture, Cu-SP+HBM=100 mg/kg copper soy
proteinate+0.15% herbal mixture.
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Table 3. Effects of Cu-soy proteinate and herbal mixture in diets on eggshell quality of laying hens'

Dietary treatments’
Items SEM P-value
Basal Cu-SP HBM Cu-SP+HBM

Eggshell quality

Eggshell strength (kg - cm™) 1.81° 1.96° 1.83% 1.84% 0.047 0.04
Eggshell thickness (um) 416.7 4433 4333 424.7 9.91 0.18
Eggshell color 8.4 8.0 8.4 9.0 0.36 0.31
Egg yolk color 8.2 8.8 8.4 8.4 0.35 0.68
Haugh units 86.4 84.5 84.5 88.5 2.84 0.15

*> Means with the different superscripts differ significantly (P<0.05).

! Data are least square means of 5 replicates per treatment.

? Basal=Basal diet, Cu-SP=100 mg/kg copper soy proteinate, HBM=0.15% herbal mixture, Cu-SP+HBM=100 mg/kg copper soy
proteinate+0.15% herbal mixture.
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Table 4. Effects of Cu-soy proteinate and herbal mixture in diets on blood parameter and immunoglobulin of laying hens'

Dietary treatments’

Items SEM P-value
Basal Cu-SP HBM Cu-SP+HBM
Leukocytes
WBC (K/uL) 18.9%® 21.5% 15.9° 24.7° 2.26 0.03
HE (K/uL) 3.1 5.0 2.9 5.8 0.93 0.13
LY (K/uL) 12.7 12.6 112 158 1.28 0.11
MO (K/uL) 1.8 1.9 15 2.5 0.30 0.17
EO (K/uL) 0.22 0.40 0.21 0.46 0.15 0.53
BA (K/uL) 0.02 0.10 0.04 0.09 0.04 0.48
SI (HE/LY) 0.24° 0.41° 0.24° 0.36" 0.06 0.04
Erythrocytes
RBC (M/uL) 3.0 3.0 2.6 3.0 0.17 0.29
Hb (g/dL) 9.8 10.2 8.7 9.7 0.57 0.34
HCT (%) 29.3 29.8 25.9 29.4 1.62 0.32
MCV (fL) 99.3 99.3 98.5 96.6 1.54 0.57
MCH (pg) 332 34.0 33.3 31.9 0.76 0.29
MCHC (g/dL) 335 342 33.8 33.0 0.70 0.67
Immunoglobulin
IgG (mg/mL) 5.96° 6.75° 6.75° 6.80° 0.17 <0.01
IgA (mg/mL) 2.59 271 2.57 2.71 0.05 0.11

“® Means with the different superscripts differ significantly (P<0.05).

'Data are least square means of 5 replicates per treatment.
’Basal = Basal diet; Cu-SP =
copper soy proteinate + 0.15% herbal mixture.

(LY) 7~15 K/uL, monocyte(MO) 0.2~2.0 K/uL, eosinophil
(EO) 0.0~1.0 K/uL, basophil(BA) 0.0~0.3 K/uL, red blood
cell(RBC) 2.5~3.5 K/uL, hemoglobin(Hb) 7.0~13.0 M/uL,
hematocrit(HCT) 22.0~35.0 g/dL, mean corpuscular volume
(MCV) 90~140 fL, mean corpuscular hemoglobin(MCH) 25
~37 pg, mean corpuscular hemoglobin concentration(MCHC)
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