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SUMMARY

The experiment was conducted to compare the effects of supplements of copper, vitamin E and
selenium on growth and immune responses of broiler chicks fed cornsoy diets. The basal diet
contained 21% crude protein, 2,800kcal ME, 10mg Vitamin E, 10mg copper and 0.1 mg selenium
per kg diet, Additions of the basal diet were copper(150mg and 250 mg /kg) or combination of vi-
tamin E(200mg /kg) and selenium(2mg /kg). Serum immunoglobulin G{IgG) concentrations and
body weight gain were determined weekly from hatching to 7 weeks of age.

Additions of copper{150mg, 250mg) to the basal diet were showed, at the four weeks of age,
4.8% and 4.5% higher in body weight gain than that of control group, respectively.

The active immune system of copper and (Vit. E+Se) treated groups developed one week
earlier than control group(basal diet).

Negative correlation between IgG concentration and body weight gain was showed at the period
from hatching to three weeks of age and, thereafter, positive correlation were identified (p<0.01).

Mortality rates were observed lower in all treated groups than that of control,

In conclusion, the lower the levels of serum IgG, at the first two weeks of age, the lower in dis-
ease infection and the higher in body weight gain.

(Key words:copper, selenium, Vitamin E, serum 1gG, growth rate, health condition, chicks)
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Table 1. Formular and chemical composition of the experimental diets (in %)
W CONT Culs Cu2s ES20 ES 40
Ingredient
Yellow corn 60 60 60 60 60
Soybean meal 34 34 34 34 34
TCP 2.5 2.5 2.5 2.5 2.5
Limestone 1.0 1.0 1.0 1.0 1.0
NaCl 0.5 0.5 0.5 0.5 0.5
Vit. & Min. 2 2 2 2 2
Methionine 0.2 0.2 0.2 0.2 0.2
Cu(mg /kg=ppm) 150 250
Se(mg /kg=ppm) 2 4
Vit. E(1IU /kg) 200 400

CON : Control(protein 20.3%, ME 2,780kcal /kg feed)
Cu15: CON+Cu(150mg /kg)

Cu25: CON+Cu(250mg /kg)

ES20: CON+Vit, E(2001U)+Se(2mg /kg)

ES 40 : CON+Vit. E(4001U)+Se(4mg /kg)
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Fig. 1. Development of serum IgG level and body weight gain in chicken during the experimental

period
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Table 2. Correlation coefficients between IgG concentration and body weight gain in broiler chicks

Body weight gain

1gG concentration

(in week) Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
0~1 —0.60584 —0.36283 —0.40733 —0.00042 0.03491 0.09976 0.18557

(¥%%) (H¥%%) (¥¥%) (n.s) (n.s) (n.s) (¥¥%)

0~2 - —0.41481 —0.38008 —0.00197  0.02666 0.13025 0.21692

(¥%%)  (H%%) (n.s) (n.s) (n.s) (%)

0~3 - —0.42269 —0.00669 0.03586 0.10252 0.24577

- (H¥%%) (n.s) (n.s) (n.s) (X %%)

0~4 - —0.00520  0.04668 0.10531 0.22174

- - (n.s) (n.s) (n.s) (%%%)

0~5 - - 0.03082 0.08476 0.22732

- - (n.s) (n.s) (%)

0~6 - - - 0.05370 0.20882

- - (n.s) (%% %)

0~7 - - - - 0.16197
_ _ (%)

o] Fxo} FAF = F Y FBBA (positive cor-
relation) & Uehfo] IgGel 40 HE4E FH
FAEE ol e Aoz HHFHUTE B3] 75HA]
9} o]E3tY ABAFE +0.162~+0.2462.2 F9
2 Ao AEAE JE At (p<0.01).
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Fig. 2. Serum IgG levels of different treated groups in chicks during the experimental period

Table 3. Changes of serum IgG level in different treated groups of broiler chicks during the experimen-

tal period (LS Mean+SD, mg /ml)
Treatment n  Week 1 n Week 2 n Week 3 n Week 4
CONT. 2 1.00%0.109™ 2 0,87+0.093™ % 0.98+£0.114" 27 1.80£0.165™
Culs 5 0.95+0.102> 2 0.61£0.093™ % 1.32+0.116™ ® 1.64+0.159™
Cu2s % 0.97+0.102" 2 (.78+0.098™ % 1.11+0.116™ 3L 1,53+0.154™
ES20 # 0.810.104™ # (.580.093™ # 1.01x0.116™ % 1.11+0.162™
ES40 2 0.65+0.104™ 2 (.61£0.093"™ 2 0.97£0.119* % 1.67£0.157"
Treatment n  Week 5 n Week6 n Week 7
CONT. 7 1.68+0.110 % 2.06+0.121° % 2.47+0.147°
Culs % 1.40%0.106° % 2.05+0.115° % 2.414+0.137
Cu?25 7 1.31+£0.110° % 1.96+0.111% % 2.32+0.137%
ES 20 7 1.12+0.110° 2 1.52+0.113° B 1.78+0.139°
ES 40 3 1.38+0.103° q 1.62+0.109% ® 2.06+£0.139°

CONT. : Control,

Cu15:CONT. +Cu(150mg /kg), Cu25: CONT. + Cu25(250 mg /kg)

ES20: CONT. + Vit. E(200mg /kg) + Se(200mg /kg), ES40 : CONT. + Vit. E(400mg /kg) + Se(400mg /kg)
a~b: Values with different superscripts in the same column are significantly different at p<0.05.
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Table 4. Changes of body weight gain in different treated groups of broiler chicks during the exper-
(Mean +SD, gram)

imental period

Treatment n  Week 1 n Week 2 n Week 3 n Week4
CONT. 04 97,4+18.142 ™ 297.6+£46.99% % 633.8+£56.21° % 910.24£93.41°
(100%) (100%) (100%) (100%)
Culs 14 97.3+£17.17° ™ 305.8£36.40% ¥ 631.2+74.21° % 953.7+£103.52°
(99.9) (102.8) (99.6) (104.8)
Cu2s 104 96,4416.342° 8 315,3+38.75° % 633.0£72.40° 3 051.4+87.30°
(99.0) (105.9) (99.9} (104.5)
ES 20 14 98.1+16.59° ™ 288.5+38,37> 8 602.9+67.63 % 921.7+91.91%
(100.7) (96.9) (95.1) (101.3)
ES 40 104 89.7+11.87° 8 267.2+34.91° % 566.1+£70.54° 31 858.1+81.58°
(92.1) (89.8) (89.3) (94.3)
Treatment n  Week 5 n Week 6 n Week 7
CONT. % 1363.8+143.29°® ¥ 1826.6+215.29™ ¥ 2191.14274.32™
(100%) (100%) (100%)
Culs % 1398.0+144.57 0 1826.3+122.27 ¥ 2227.8+258.82"
(102.5) (100.0) (101.7)
Cu2s % 1399.2+139.45° % 1840.9+200.26™ ¥ 2251.1:4258.08™
(102.6) (100.8) (102.7)
ES20 ® 1355.5%+127.60°®> ® 1787.5+180.12 ¥ 2182.8+233.30™
(99.4) (97.6) (99.6)
ES 40 8 1270.7+104.31° 3 1688.5+160.86™ 3 2057.3+188.66™
(93.2) (92.4) (93.9)

CONT. : Control, Cul5:CONT. + Cu(150mg /kg), Cu25:CONT. +Cu25(250mg /kg)
ES20: CONT. + Vit. E(200mg /kg) + Se(200mg /kg), ES40 : CONT, + Vit, E(400mg /kg) + Se(400mg /kg)
a~b : Values with different superscripts in the same column are significantly different at p<0.05.
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Table 5. Fregency table of health condition in different treated groups

N CONT Culs Cu2s ES20 ES40
Healthy 501 98 102 100 100 101
(%) (94.2) (98.1) (96.2) (96.2) (97.1)
Leg 6 1 0 2 1 2
deformity (1.0) (0) (1.9) (1.0) (1.9)
Dead 13 5 2 2 3 1
(4.8) (1.9) (1.9 (2.9) (1.0
Total 520 104 104 104 104 104
(%) (100) (100) (100) (100) (100) (100)

4 2} *aiy 242} ol

A ARR7IE B3t 2o AR E 217 (heal-
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2 783l ZAKE A= Table 59 2t}
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2+7} 98.1%, 96.2%, 96.2%, 97.1%84 Lol H)
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