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Effects of Supplementary Cu-Soy Proteinate (Cu-SP) and Herbal Mixture (HBM) on
the Growth Performance, Intestinal Microflroa, Immune Response in Broilers
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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, intestinal microflora, and immune response in broiler.
A total 1,000 1-d old ROSS 308 (initial BW = 41 + 0.38 g) were randomly allotted to 1 of 5 dietary treatments with 4 replicates
during d 35 of the feeding trial. Dietary included: (1) Control : control diet, (2) Antibiotics : control diet + Avilamycin 6 ppm,
(3) Cu-SP : control diet + 100 ppm Cu-soy proteinate, (4) HBM : control diet + 0.15% herbal mixture, (5) Cu-SP+HBM :
control diet + 100 ppm Cu-soy proteinate + 0.2% herbal mixture. Two-phase feeding program with a starter diet from d 0
to 21, and a finisher diet from d 22 to 35 was used in the experiment. Within each phase, a diet was formulated to meet
or exceed NRC requirements of broilers for macro- and micronutrients. The diet and water were available ad libitum. Result
indicated that during d 22 to 35 and over all periods of the experiment, feed intake and feed conversion ratio were greater
(P<0.05) for other treatment than control. Significant differences were found in lymphocyte (LY), and stress indicator (HE:LY
ratio). Lymphocyte was greater (P<0.05) for Cu-SP + HBM treatment than control. However, stress indicator (HE:LY ratio)
were greater (P<0.05) for control than Cu-SP + HBM treatment. The plasma IgG was higher (P<0.05) in the antibiotics, HBM,
and Cu-SP+HBM treatments groups compared with control. The population of Clostridium perfiingens in the antibiotics, Cu-SP,
HBM, Cu-SP + HBM treatment groups were lower (P<0.05) than those control. These result suggested that dietary copper-soy
proteinate or herbal mixture may be used as an alternative to antibiotics to improve growth performance, and intestinal health
of birds.

(Key words : broiler, Cu-soy protinate, herbal mixture, growth performance, intestinal microflora)
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Table 1. Composition and nutrient content of experimental diets
(as-fed basis)

Starter diet Grower diet

Ttems (0 to 21 d) (22 to 35 d)
Corn, US No. 3 51.92 54.67
Soybean meal-44% CP 28.10 23.00
Wheat meal 5.00 10.00
Corn gluten 3.84 2.01
Fish meal 4.00 3.50
Tallow 3.50 3.50
Dicalcium phosphate 1.86 1.59
Ingredients

(%) Limestone 1.00 1.00
Sodium chloride 0.22 0.25
Choline-50% 0.06 0.04
Methionine-99% 0.11 0.11
Lysine-78% 0.14 0.11
;f;ﬁf} and minera] 0.24 0.22
Total 100.00 100.00

ME, (kcal/kg) 3,100 3,150
CP (%) 22.00 19.00
Ca (%) 1.00 0.92
I:;E:;?zt Avaiable P (%) 0.51 0.45
Lys (%) 1.20 1.02
Met + Cys (%) 0.87 0.75
Copper (mg/kg) 1533 15.65

Provided per kilogram of the complete diet : vitamin A (from
vitamin A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin E
(from DL-o-tocopheryl acetate), 20 IU; vitamin K3, 2 mg; vi-
tamin B,, 5 mg; vitamin B, 3 mg; vitamin By, 18 pg; calcium
pantothenate, 8 mg; folic acid, 1 mg; biotin, 50 pg; niacin, 24
mg; Zn (as ZnO), 60 mg, Mn (as MnSO, - H,0), 50 mg; Fe
(as FeSO4 - TH,0), 50 mg; Cu (as CuSOs - 5H,0), 6 mg; Co (as
CoCO3), 250 pg; I (as Ca(IOs), - H,0), 1 mg; Se (as Na,SeOs),
150 pg.

% Nutrient contents in all diet were calculated, but copper content
were analyzed.

cecal junction®] 34 10 cm?] LGSl Alske] 1 el
T EE UWeES EdE 87]d "ol B4 A7A -50T
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Table 2. Media and culturing condition of microorganism

I i I i
Microorganism  Selective media ncub.a ‘Fmg TlCUbatlon
condition time (hrs)
Lactobacilli MRS agar' Aerobic 48
E. coli MacConkey agar® Aerobic 24

Cl. perfringens TSC agar’ Gaspak system 24

! Lactobacilli selective agar (DIFICO, USA).
2 E. coli selective agar (DIFICO, USA).
3 Tryptose sulfite cycloserine agar (Scharlau, EU).
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Table 3. Effects of copper-soy proteinate, herb mix and antibiotics on the growth performance of broilers'

Dietary treatments’

ftems Control  Antibiotics  Cu-SP HBM  Cusp + mBm o Prvalue
BW gain (g/bird) 623.5 630.3 630.4 632.3 639.0 3.78 NS
0 to Feed intake (g/bird) 989.8 979.4 1,000.6 1,000.0 996.5 5.41 NS
21 d  Feed conversion ratio 1.59 1.56 1.59 1.58 1.56 0.007 NS
Mortality (%) 0.50 1.00 0.50 2.00 0.50 0.529 NS
BW gain (g/bird) 1,273.6 1,281.3 1,293.5 1,279.7 1,277.7 7.60 NS
20 to Feed intake (g/bird) 2,092.7°  1,9953°  1,991.6°  1,998.6° 1,964.8" 7.50 <0.05
35 d Feed conversion ratio 1.65° 1.56° 1.54° 1.56° 1.54° 0.009  <0.05
Mortality (%) 0.00 0.50 0.50 0.00 0.50 0.156 NS
BW gain (g/bird) 1,891.7°  1911.6° 19239 19120 1,916.7° 6.58 <0.05
0 to Feed intake (g/bird) 3,072.1°  2,985.1° 29922 2997.6° 2,961.3° 9.04 <0.05
35 d Feed conversion ratio 1.62% 1.56° 1.56° 1.57° 1.55° 0.007 <0.05
Mortality (%) 1.00 1.00 1.00 2.00 1.00 0.292 NS
Production efficiency factor’ 334.0 343.8 350.0 341.4 350.9 2.57 NS

*® Values with different superscripts in the same row are significantly different (P<0.05).

! Data are least squares means of 4 observations per treatment.

% Control = control diet; Antibiotics = control diet + 6 ppm of avilamycin (Elanco Co. Ltd., Greenfield, IN); Cu-SP = control
diet + 100 ppm copper-soy proteinate; HBM = control diet + 0.15% herbal mixture (Herb Bio Co. Ltd., Anseong, Kyunggi-do,
Korea); Cu-SP+ HBM = control diet + 100 ppm copper-soy proteinate + 0.15% herbal mixture.

* Production efficiency factor (PEF) = {[livability (%) x live weight (kg)/age (d) x FCR] x 100}
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Table 4. Effects of copper-soy proteinate, herb mix, and antibiotics on the parameters of leukocytes and immunoglobulin in the blood

of broilers'

Dietary treatments’

Items SEM  P-value
Control Antibiotics Cu-SP HBM Cu-SP + HBM
WBC (K/uL) 20.6 22.7 22.9 24.7 25.5 0.77 NS
HE (K/uL) 7.9 8.4 7.9 9.2 9.2 0.31 NS
LY (K/uL) 8.4° 10.1%® 11.0* 10.6" 11.5° 032  <0.05
Leukocytes’ MO (K/uL) 22 25 2.6 2.7 2.8 0.08 NS
EO (K/uL) 1.5 1.3 1.1 1.6 1.5 0.67 NS
BA (K/uL) 0.7 0.5 0.4 0.7 0.6 0.04 NS
HE:LY 0.95° 0.82% 0.72° 0.88% 0.79° 0.017  <0.05
IeG (mg/mL) 5.72° 6.79° 6.51% 7.43° 6.86° 026  <0.05
Immunoglobulin
IgA (mg/mL) 2.47 2.44 2.42 2.44 242 0.02 NS

* Values with different superscripts in the same row are significantly different (P<0.05).

! Data are least squares means of 8 observations per treatment.

% Control = control diet; Antibiotics = control diet + 6 ppm of avilamycin (Elanco Co. Ltd., Greenfield, IN); Cu-SP = control
diet + 100 ppm copper-soy proteinate; HBM = control diet + 0.15% herbal mixture (Herb Bio Co. Ltd., Anseong, Kyunggi-do,
Korea); Cu-SP+ HBM = control diet + 100 ppm copper-soy proteinate + 0.15% herbal mixture.

* Leukocytes : WBC = white blood cells; HE = heterophils; LY =

= heterophil : lymphocytes.
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Table 5. Effect of copper-soy proteinate, herb mix and antibiotics on the microbial population in the ileal content of broilers

Dietary treatments’

Items SEM P-value
Control Antibiotics Cu-SP HBM Cu-SP + HBM
Cl. perfrigens 2.90° 225° 2.08° 2.33° 2.17° 0.21 <0.05
E. coli 5.92 5.58 5.25 5.42 5.17 0.26 NS
Lactobacillus 7.83 8.08 8.25 8.17 8.33 0.62 NS

* Values with different superscripts in the same row are significantly different (P<0.05).

! Data are least squares means of 8 observations per treatment.

2 Control = control diet; Antibiotics = control diet + 6 ppm of avilamycin (Elanco Co. Ltd., Greenfield, IN); Cu-SP = control
diet + 100 ppm copper-soy proteinate; HBM = control diet + 0.15% herbal mixture (Herb Bio Co. Ltd., Anseong, Kyunggi-do,
Korea); Cu-SP+ HBM = control diet + 100 ppm copper-soy proteinate + 0.15% herbal mixture.

b )
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5074 e o wiR|ste], A AstAl eklem, 3593t
A71(0~219), F71(22~35Y) = o] AAIEe} A2+
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