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The Effect of Natural Mineral Complex Supplementation on Production, Egg Quality and
Blood Characteristic in Laying Hens

J. S. Yoo, J. D. Kint, J. H. Cho', Y. J. Chen!, H. J. Kim', D. K. Kang', B. J. Min' and L. H. Kim"'

IDepartment of Animal Resource & Science, Dankook University
*CJ Feed Co. Ltd, Incheon, Korea

ABSTRACT This study was conducted to investigate the effects of natural mineral complex supplementation on egg pro-
duction and characteristic in laying hens. A total of two hundred forty laying hens were randomly allocated into four treat-
ments with ten replications for six weeks. Dietary treatments included 1) CON (control; basal diet) 2) M0.5 (basal diet +
3% chitosan + 0.5% natural mineral complex), 3) M1.0 (basal diet + 3% chitosan + 1.0% natural mineral complex) and 4)
MIL.5 (basal diet + 3% chitosan + 1.5% natural mineral complex). In the egg production, the M1.5 treatment was significantly
higher than other treatments(P<0.05). However, egg weight was significantly higher in MO0.5 treatment than CON and M1.0
treatments(P<0.05). Egg shell breaking strength was higher in M1.5 treatment than MO0.5 treatment. Egg shell thickness was
the highest in ML.5 treatment compared to other treatments(P<0.05). The hens fed M0.5 diet were improved egg yolk color
compared to those fed other diets(P<0.05). The Haugh unit, CON and M1.0 treatments showed significantly different results
compared to those of M1.5 treatment(P<0.05). The M1.5 treatment had higher Ca and Fe concentration in blood and higher
K concentration in yolk than CON(P<0.05). In conclusion, supplementation of natural mineral complex in laying hen diets
influenced on egg production, egg shell quality and mineral concentration in blood and yolk.

(Key words : natural mineral complex, egg characteristics, laying hen)
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Table 1. Composition of each natural mineral

Elements (ppm) Artej’misia Pinus deinsi— Biotite
princes flora Sieb.
Fe 4.99 427 3212.00
Mg 81.09 63.90 1337.00
K 1427.26 595.13 1016.00
P 116.69 32.76 68.00
Ca 201.78 151.65 63.00
Na 33.52 28.09 48.00
Mn 2.12 9.66 37.00
Zn 1.12 1.27 7.18
Cr 0.12 0.08 436
Cu 0.16 0.13 1.05
Mo 0.01 0.004 0.08
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Table 2. Diet composition(as-fed basis)
Ingredient %
Comn 50.36
Soybean meal(CP 46%) 18.70
Wheat grain 10.00
Limestone 7.50
Wheat bran 5.00
Animal fat 4.44
Comn gluten meal 2.00
Tricalcium phosphate 1.40
Salt 0.30
DL~methionine 0.10
Mineral premixl 0.10
Vitamin premix2 0.10
Chemical composition’®

ME (kcal/kg) 2,904

Crude protein (%) 15.45
Lysine (%) 0.70
Methionine (%) 0.32
Calcium (%) 3.23
Phosphorus (%) 0.61
Available P (%) 0.35

! Provided per kg of premix: 25,000 mg Cu, 40,000 mg Fe, 60,000
mg Zn, 80,000 mg Mn, 1,500 mg I, 300 mg Co and 150 mg Se.

? Provided per kg of premix: 12,500,000 TU vitamin A, 2,500,000
IU vitamin Ds, 10,000 mg vitamin E, 2,000 mg vitamin K3, 50
mg biotin, 500 mg folic acid, 35,000 mg niacin, 10,000 mg Ca
pantothenate, 1,000 mg vitamin Bs, 5,000 mg vitamin By, 1,000
mg vitamin B; and 15 mg vitamin Bys.

* Caloulated values.
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Table 3. Effect of natural mineral complex on hen-day egg

productivity in laying hens

Ttems CON' Mos'  M10' M1s' SE

Egg production(%) 64.05° 6548°  63.65° 69.20° 121

Egg weight(g) 64.29° 6557 6480 65.09° 024

! Abbreviated CON, control; M0.5, CON diet + 3% chitosan +
0.5% natural mineral complex; M1.0, CON diet+3% chitosan +
1.0% natural mineral complex; M1.5, CON diet + 3% chitosan
+ 1.5% natural mineral complex.

? Pooled standard error.

"7® Means in the same row with difference superscripts differ

(P<0.05).
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Table 4. Effect of natural mineral complex on egg quality in
laying hens

Ttems CON! MO.5' ML.0' ML.5' SE

Egg shell breaking strength (kg/cmz)
0 week  3.10 3.26 3.08 318 026
2 week  3.07° 3.03° 3.89° 357 019
4 week 327 3.45 3.40 365 015
6 week 3.5 330 3.13 327 019
Overall 350" 3.28° 3.54% 358 0.09

Egg shell thickness (mm)
0341 0366 0.362° 0.010
2 week 0.320° 0.343* 0.314° 0.353"  0.004

0333  0321° 0347 0.005

0 week 0.327°

4 week 0.323
6 week 0.327 0.337 0.337 0.335  0.008
Overall 0.325° 0338 0336  0349° 0.004

Egg yolk color
0 week 8.12% 8.88" 8.18% 756" 027
2 week 833 8.50 8.44 853 007
4 week 8.29® 8.43° 8.19° 836™  0.06
6 week  8.20° 8.75° 8.20® 825®  0.16
Overall 8.25° 8.65" 828" 823 007

Haugh unit
0 week 8658 81.79 86.28 8382 243
2 week 9437 89.20° 8744  8401°  1.63
4 week  88.87 91.90 92.15 89.44 132
6 week  71.63 71.67 72.97 69.24 240

Overall  85.36° 83.64°  8471° 81.63° 099

! Abbreviated CON, control; M0.5, CON diet + 3% chitosan +
0.5% natural mineral complex; M1.0, CON diet+3% chitosan +
1.0% natural mineral complex; M1.5, CON diet + 3% chitosan
+ 1.5% natural mineral complex.

% Pooled standard error.

*7¢ Means in the same row with difference superscripts differ

(P<0.05).
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Table 5. Effect of natural mineral complex on K, Ca, Fe con-

centration in blood and egg yolk in laying hens

Items CON'  Mo05' M10'  MlLS' SE’
Blood
K 4.32 4.02 4.50 428 0.20
Ca 17.08°  19.62°  19.78° 2204 0.75
Fe 536.40°  596.50 647.20"° 726.00°  50.39
Yolk
K 801.20°  773.60°  908.10° 1106.50°  90.83
Ca 0.19 0.15 0.18 016  0.02
Fe 17573 15152 170.60 15564 1549

! Abbreviated CON, control; M0.5, CON dict + 3% chitosan +
0.5% natural mineral complex; M1.0, CON diet+3% chitosan +
1.0% natural mineral complex; M1.5, CON diet + 3% chitosan
+ 1.5% natural mineral complex.

* Pooled standard error.

#7° Means in the same row with difference superscripts differ

(P<0.05).
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