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Effects of Bacillus subtilis Supplementation on Egg Quality,
Blood Characteristics and Fecal NH3-N in Laying Hens

H. J. Kim, J. S. Woo, O. S. Kwon, B. J. Min, K. S. Shon, J. H. Jo, Y. J. Chen and 1. H. Kim'
Department of Animal Resource & Science, Dankook University

ABSTRACT This study was conducted to investigate the effects of Bacillus subtilis on the egg quality, blood characteristics
and fecal NH3-N in laying hens. A total of two hundred fifty two laying hens were randomly allocated into three treatments
with seven replications for six weeks. Dietary treatments included 1) CON (control; basal diet), 2) BS0.2(control + 0.2%
Bacillus subtilis) and 3) BS0.4 (control + 0.4% Bacillus subtilis). For overall period, hen-day egg production tended to increase
by the Bacillus subtilis 0.4% in the diets, but was no significant difference. Egg weight, egg shell breaking strength, egg
shell thickness, Haugh Unit, yolk color unit and egg yolk index were not affected by treatments. Difference of egg weight
and egg shell breaking strength in the BS0.2 treatment tended to increase without significant difference. Difference of egg
yolk index in laying hens fed Bacillus subtilis was increased (P<0.05). The concentrations of red blood cell (RBC) and white
blood cell (WBC) were not significant difference. NH3;-N concentration in feces with BS0.4 treatment was significantly
(P<0.05) lower than control. In conclusion, dietary Bacillus subtilis could decrease fecal NH;-N.
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Table 1. Feed formula and chemical composition

Ingredients %
Corn 50.36
Soybean meal (CP 46%) 18.70
Wheat grain 10.00
Wheat bran 5.00
Corn gluten meal 2.00
Animal fat 4.44
Limestone 7.50
Tricalcium phosphate 1.40
Salt 0.30
DL-methionine 0.10
Mineral premix' 0.10
Vitamin premix2 0.10
Total 100

Chemical composition3

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.

2 Provided per kg of premix:12,500,000 IU vitamin A, 2,500,000
U vitamin D5, 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 Bi..

? Calculated values.
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Table 2. Effect of Bacillus subtilis on hen-day egg production
(%) in laying hens

Age(week)  CON' BS0.2' BS0.4' SE’
2 78.69 78.57 7832 1.49

4 79.85 79.34 81.30 1.23

6 82.31 81.55 84.10 1.23
Total 80.28 79.82 81.24 0.45

' Abbreviated CON; Control, BS0.2; Control+0.2% Bacillus
subtilis, BS0.4; Control+0.4% Bacillus subtilis.

% pooled standard error.
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Table 3. Effect of Bacillus subtilis on the egg quality in laying

Table 4. Effects of Bacillus subtilis on RBC, WBC and fecal

hens NH:-N in laying hens
Parameters CON' BS02' BS04' SE Parameters CON'  BS02'  BS04' SE’
Initial RBC,x10° (No./mm’)
Egg weight, g 63.14 6331 6378 187 Initial 1.87 2.09 2.13 0.08
Egg shell breakng 369 341 198 022 Final 2.36 227 222 0.07
strength, kg/cm Difference 0.49 0.18 0.09 0.12
Egg shell thickness, mm 0.36 0.35 036 0.01 WBC, x10° (No./mm3)
Haugh unit 9305 9328 9330 108 Initial 2.09 241 243 0.17
Egg yolk index 044 042 04 o001 Difference 0.78 0.23 0.19 026
Final NH-N, ppm 52477 45440°  37491°  34.07
Egg weight, g 6279 6364 6259 0.54

Egg shell breaking

strength, kg/cm’
Egg shell thickness, mm 0.35 0.35 035 024

3.75 3.77 355 0.09

Haugh unit 88.80 8773 8744 0.77

Yolk color unit, 7.26 7.23 726  0.08

Egg yolk index 0.45 0.45 045 0.01
Difference

Egg weight, g -0.35 033 -1.19 118

Egg shell breaking
strength, kg/cm2
Egg shell thickness, mm  -0.01 000 -0.01 0.39

0.06 0.36 027 0.3

Haugh unit -4.25 556 -5.86 0.81
Yolk color unit -0.84 097 -08 012
Egg yolk index 001° 003" 003 001

! Abbreviated CON; Control, BS0.2; Control+0.2% Bacillus
subtilis, BS0.4; Control+0.4% Bacillus subtilis.

% Pooled standard error.

® Means in the same row with difference superscripts differ
(P<0.05).
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% Pooled standard error.
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(P<0.05).
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