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Effect of Dietary Organic or Inorganic Minerals (Selenium and Copper) on Layer's Production

and Their Transfer into the Egg

T. S. Park', J. Y. Kim', S. J. You', B. K. Lee', J. M. Kim!, E. J. Kin?, B. K. Ahn' and C. W. Kang"'

"Animal Resources Research Center, College of Animal Bioscience and Technology, Konkuk University

*Division of Animal Care, Cheonan Yonam College

ABSTRACT This experiment was conducted using 350 Lohmann Brown layers (67 weeks of age) to evaluate the dietary effect
of organic or inorganic Se and Cu on their contents in chicken eggs. The layers were divided into seven groups and fed a
commercial diet or one of the six experimental diets containing different levels of Se and Cu (T1, 0.3ppm organic Se; T2, 1.0ppm
organic Se; T3, 1.0ppm inorganic Se; T4, 125ppm organic Cu; TS, 250ppm organic Cu; and T6, 250ppm inorganic Cu) for 5 weeks.
No significant differences were observed in egg production and its qualities among groups. The contents of blood cholesterol in
the birds fed various levels of Se and Cu were not significantly different as compared to control. Se contents in eggs were linearly
increased as dietary Se levels increased for both sources, but Se contents from the groups fed organic Se were slightly higher than
those fed inorganic Se. Sensory characteristics of eggs were not influenced by dietary treatments. In conclusion, Se contents in eggs
were linearly increased as dietary levels of organic or inorganic Se increased, but eggs in layers fed the diet containing organic
Se did not show higher Se contents than those in birds fed dietary inorganic Se.
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Table 1. Formula and chemical composition of experimental diets'

Ingredients (%) Control Tl T2 T3 T4 T5 T6
Com 65.52 65.22 64.52 64.52 65.52 65.52 65.52
Lupin seed 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Soybean meal 13.96 13.96 13.96 13.96 13.96 13.96 13.96
Rapeseed meal 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Meat meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Limestone 9.51 9.51 9.51 9.51 9.51 9.51 9.51
Dicalcium phosphate 0.55 0.55 0.55 0.55 0.55 0.55 0.55
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Tallow 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Choline-Cl (50%) 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DL-Methionine 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Mineral mix” 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Vitamin mix’ 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Phytase 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Organic selenium - 0.3 ppm 1.0 ppm - - - -
Inorganic selenium - - - 1.0 ppm - - -
Organic copper - - - - 125 ppm 250 ppm -
Inorganic copper - - - - - - 250 ppm

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Calculated value of basal diet

Dry matter (%) 88.80
Crude protein (%) 16.10
Ether extract (%) 295
Crude fiber (%) 340
Crude ash (%) 11.97
Ca (%) 3.86
Available P (%) 0.50
Met + Cys (%) 0.65
TMEn, kcal/kg 2,800

'Control, comercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm Inorganic selenium; T4, 125 ppm
organic copper; T5, 250 ppm organic copper; T6, 250 ppm Inorganic copper.

*Mineral mixture provided following nutrients per kg of diet: Fe, 48 mg; Zn, 60 mg; Mn, 72 mg; Cu, 5 mg; I, 1 mg; Se, 0.18 mg;
Co, 0.24 mg.

*Vitamin mixture provided following nutrients per kg of diet: vitamin A, 12,000 IU; vitamin Ds, 3,000 IU; vitamin E, 21 IU; vitamin
Ks, 2.4 mg; vitamin By, 1.2 mg; vitamin B, 4.8 mg; vitamin Bg, 2.4 mg; vitamin B, 0.02 mg; niacin, 15 mg; pantothenic acid, 10
mg; folic acid, 0.3 mg.
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Table 2. Effects of dietary selenium and copper on feed intake, egg production and egg weight in laying hens"

107

Control Tl T2 T3 T4 T5 T6
Feed intake (g/hen/day) 137.942.61 139.8+1.96 136.442.65 140.5+2.08 136.4+1.93 136.0+£2.23 138.9+2.01
Egg production (%) 75.8+0.59 70.9+0.68 75.240.71 71.240.81 73.8+0.86 75.3+0.52 76.5+0.61
Egg weight (g/egg) 68.3+0.48 66.1+0.55 68.8+0.52 68.8+0.41 68.3+0.53 8.5+0.42 68.940.61

'Control, commercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm inorganic selenium; T4, 125 ppm

organic copper; T5, 250 ppm organic copper; T6, 250 ppm inorganic copper.

*Values are presented as Mean + SE (n=25).
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Table 3. Effects of dietary selenium and copper on egg and eggshell qualities in laying hens"”
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Control T1 T2 T3 T4 T5 T6
Egg strength (kg/cm’) 3.02+0.06 3.05+0.60 2.9140.07 2.9240.05 3.49+0.45 3.0640.32 3.07+0.08
Egg thickness (0.01 mm) 36.88+0.21 36.93+0.24 37.13+0.33 36.11£0.26 37.09+0.39 36.48+0.19 37.65+0.32
Yolk color (RCF”) 8.67+0.06 8.58+0.03 8.60+0.09 8.49+0.10 8.56+0.08 8.5740.06 8.50+0.16
Haugh unit 65.77+0.75 65.80+0.67 63.50+0.73 63.12+0.56 65.80+0.71 66.21+0.62 65.88+0.41

'Control, commercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm inorganic selenium; T4, 125 ppm

organic copper; TS5, 250 ppm organic copper; T6, 250 ppm inorganic copper.

*Values are presented as Mean + SE (#=150).
*Roche color fan.
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Table 4. Effects of dietary selenium and copper on various blood profiles in laying hens after 5 wks of feeding">

Control Tl T2 T3 T4 T5 T6
TOTAL-C (mg/100 mL)  99.79+3.38 91.29+7.68 92.43+8.24  100.95+2.13 96.32£6.14  104.15£7.06  101.1445.13
GOT (U/L) 208.81+4.61  19527+5.17  207.60+£3.98  196.69£7.92  200.9749.23  211.49+6.38  202.9244.32
GPT (UL) 16.20+1.06 16.5840.75 14.73+0.92 16.26+0.42 15.50+1.32 14.19+0.71 15.21+0.84

'Control, commercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm inorganic selenium; T4, 125 ppm
organic copper; TS5, 250 ppm organic copper; T6, 250 ppm inorganic copper.

*Abbreviations used: TOTAL-C, total colesterol; GOT, glutamic-oxaloacetic transaminase; GPT, glutamic-pyruvic transaminase.

*Values are presented as Mean + SE (#=8).
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Table S. Effects of dietary selenium and copper on the their transfer into eggs yolk in laying hens after Swks of feedingl’2

Control T1 T2 T3 T4 T5 T6
Se (ppm) 0.805+0.01° 1.265+0.06° 1.658+0.07" 1.463+0.10° - - -
Cu (ppm) 5.468+0.42 - - - 6.977+0.10 7.145+0.23 7.138+0.09

'Control, commercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm inorganic selenium; T4, 125 ppm
organic copper; TS5, 250 ppm organic copper; T6, 250 ppm inorganic copper.

*Values are presented as Mean + SE (#=7).

*"“Values with different superscript were significantly differ (P<0.05).
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Table 6. Effects of dietary selenium and copper on sensory evaluation of eggs in laying hens after Swks of feeding"’

Control T1 T2 T3 T4 T5 T6
Flavor 7.69+0.52 7.91+0.47 7.81+0.38 7.72+0.64 7.69+0.51 7.56+0.39 8.00+£0.47
Overall 7.56+0.36 7.75+0.40 7.69+0.52 8.19+0.37 8.06+0.48 7.64+0.51 7.81+0.39

'Control, commercial diet; T1, 0.3 ppm organic selenium; T2, 1.0 ppm organic selenium; T3, 1.0 ppm inorganic selenium; T4, 125 ppm

organic copper; T5, 250 ppm organic copper; T6, 250 ppm inorganic copper.

*Values are presented as Mean +SE (#=6).
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