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Effects of Coastal Mud-Flat Bacteria Origin Protease Supplementation on Laying Performance,
Nutrient Digestibility and Total Protein Concentration of Serum in Laying Hens

H. J. Kim, J. H. Cho, Y. J. Chen, J. S. Yoo, B. J. Min and . H. Kim'

Department of Animal Resource & Science, Dankook University

ABSTRACT This study was conducted to investigate the effects of coastal mud-flat bacteria origin protease supplementation
on laying performance, nutrient digestibility and total protein concentration of serum in laying hens. A total of 252 laying hens
were randomly allocated into three treatments with seven replications for eight weeks. Dietary treatments included 1) CON (basal
diet), 2) PRO1 (basal diet + 0.05% protease) and 3) PRO2 (basal diet + 0.1% protease). During the entire experimental period,
hen-day egg production was not affected by treatments (P>0.05). Difference of yolk height was increased in PRO1 treatment
compared with CON treatment (P<0.05). Difference of egg weight was increased in PRO2 treatment compared with CON and PRO1
treatments (P<0.05). Shell quality, yolk color unit, haugh unit and egg yolk index were not affected by treatments (P>0.05). DM
digestibility was improved in CON and PRO2 treatments compared with PRO1 treatment (P<0.05). N digestibility was improved
in PRO2 treatment compared with CON treatment (P<0.05). Total protein concentration in serum were not affected by treatments
(P>0.05). In conclusion, mud flat bacteria origin protease was effective for improving egg weight, yolk height and nutrient

digestibility in laying hens.
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Table 1. Diet composition (as-fed basis)

Ingredient %
Corn 50.36
Soybean meal (CP 46%) 18.70
Wheat grain 10.00
Limestone 7.50
Wheat bran 5.00
Animal fat 444
Corn gluten meal 2.00
Tricalcium phosphate 1.40
Salt 0.30
DL-methionine 0.10
Mineral premix1 0.10
Vitamin premix’ 0.10

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
IU vitamin D;, 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 Bg, 5,000 mg vitamin B,, 1,000
mg vitamin B; and 15 mg vitamin By,.

? Calculated values.
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Table 2. Effect of mud flat bacteria origin protease supplemen-

tation on hey-day egg production in laying hens

Contrast’

Ttem CON' PROI' PRO2' SE 1 ;
0~2 weeks 9226 91.16 9175 078 065 039
2~4 weeks 9626 9590 97.02 072 047 042
4-6 weeks 96.17 9577 9583 083 078 082
6~8 weeks 94.05 9401 9405 066 100 096

0~8 weeks 94.69 9421 9466 033 0.93 0.27

' Abbreviated CON, basal diet; PROI, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

* Pooled standard error.

* Contrast (1=Linear effect, 2=Quadratic effect).
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Table 3. Effect of mud flat bacteria origin protease supplementation on egg quality in laying hens
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Item CON' PRO1' PRO2' SE? 1 5
Initial
Egg shell strength (kg/cmz) 4.49 4.19 4.64 0.16 0.50 0.06
Egg shell thickness (mm) 032 0.33% 0.34° 0.01 0.03 0.61
Yolk color unit 9.19 9.30 9.19 0.11 0.98 0.42
Yolk height (cm) 1.67 1.66 1.63 0.02 0.78 0.33
Egg weight (g) 51.34 51.44 51.19 0.12 0.18 0.40
Haugh unut 90.29 87.82 89.25 1.38 0.60 0.25
Egg yolk index 0.42 041 042 0.01 0.92 0.09
Final
Egg shell strength (kg/em®) 424 438 452 0.25 0.42 0.99
Egg shell thickness (mm) 0.37 0.36 0.37 0.01 0.60 0.32
Yolk color unit 693 7.12 6.90 0.16 0.88 0.30
Yolk height (cm) 175 1.80 1.78 0.02 0.34 0.20
Egg weight (g) 61.20° 60.97° 61.25" 0.08 0.67 0.01
Haugh unut 80.34 83.22 83.98 1.97 0.20 0.66
Egg yolk index 047 049 0.48 0.01 0.47 0.36
Difference
Fgg shell breakin strength (kg/cm?) -0.25 0.20 -0.12 0.31 0.76 0.32
Egg shell thickness (mm) 0.05 0.03 0.04 0.01 0.19 032
Yolk color unit -2.26 -2.18 -2.30 0.21 0.89 0.71
Yolk height (cm) 0.09° 0.17* 0.13* 0.03 0.30 0.06
Egg weight (g) 9.77° 9,53 10.06* 0.09 0.03 0.01
Haugh unut -9.95 -4.60 -5.27 273 023 0.37
Egg yolk index 0.05 0.08 0.06 0.01 0.46 0.08

! Abbreviated CON, basal diet; PRO1, basal diet added 0.05% protease; PRO2, basal diet added 0.1% protease.

% Pooled standard error.

3 Contrast (1=Linear effect, 2=Quadratic effect).

 Means in the same row with different superscripts differ (P<0.05).
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Table 4. Effect of mud flat bacteria origin protease supplemen-

tation on nutrient digestibility in laying hens

Contrast’
Item (%) CON' PRO1' PRO2' SE

1 2

Dry matter ~ 7327° 71.72° 7267 020 005 001

Nitrogen 7170°  7257°  73.63* 044 001 086

' Abbreviated CON, basal diet; PROI, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

? Pooled standard error.

* Contrast (1=Linear effect, 2=Quadratic effect).

® Means in the same row with different superscripts differ (P<
0.05).

Table 5. Effect of mud flat bacteria origin protease supplemen-

tation on total protein of serum in laying hens

. . . , Contrast’
Item (g/dL) CON' PROl1" PRO2 SE
1 2
Initial 5.52 5.59 542 0.11 0.53 0.38
Finish 6.05 6.24 6.35 0.19 0.29 0.87

Difference 0.53 0.65 0.93 023 0.23 0.78

! Abbreviated CON, basal diet; PRO1, basal diet added 0.05%
protease; PRO2, basal diet added 0.1% protease.

* Pooled standard error.

* Contrast (1=Linear effect, 2=Quadratic effect).
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