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Efficacy of Supplemental Microbial Phytase on Laying Performance
and Phosphorus Utilization
I. Effect of Microbial Phytase at Different Phosphorus Levels
on Laying Performance and Phosphorus Utilization
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ABSTRACT : The effects of microbial phytase on laying performance and phosphorus utilization were examined at different
levels of dietary nonphosphorus (NPP) in 320 23-week-otd Hy-line brown hens for 12weeks. Diets were formulated 0.275% (T1),
0.220% (T2), 0.163% (T3) of NPP levels, and supplemental microbial phytase was 300DPU/kg diet constantly. Conventional
diet{Cy was formulated 0.275% NPP level without microbial phytase. Egg production and egg mass were higher in T2 than the
others (P<0.035), and average egg weight was higher in T1 than the others (P<0.05). Egg productivity was tended to increase
with supplemental phytase compared o conventional diet. Daily feed intake a hen also increased in T2 (P<0.05). Feed conversion
ratio was improved slightly without significant difference. Eggshell breaking strength and thickness were not different significantly
among the treatments, Haugh unit and yolk color were also not different. Calcium and phosphorus retention in body increased
in T2 (P<0.03), but dry matter and nitrogen retention were not different signiftcantly. Differences in nitrogen and calcium
excretions were not found among the treatments. But phosphorus excretion decreased in order of dietary phosphorus levels with
supplemental phytase compared to C (P<0.05). Tibial ash, calcium and phosphorus were similar among the treatments. In
conclusion, supplemental microbial phytase in laying diet may help to utilize phytate phosphorus, and could degrease NPP intake,
(Key words : microbial phytase, NPP, hen, laying performance, nutrient retention, eggshell, tibia}
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Table 1. Chemical composition of basal diet

Ingredients Ratios(%)
Corn 68.33
Soybean meal (CP 44%) 17.83
Com gluten meal (CP 60%) 3.60
Tricalcium phosphate 0.93
Limestone 8.40
Methionine 50 0.09
Lysine 80 0.08
Vit.-min. mixtures' 0.50
Salt 0.25
Chemical composition”
ME, keal/kg diet 2,800
CP, % 16.00
Ca, % 34
Non phytate phosphorus, % 0.275
Methionine, % 0.76
Lysine, % 0.33

Contained per kg diet : Vit. A 1,600,000IU, Vit. D
300,0001U, Vit. E 8001t), Vit. K; 132mg, Vit. B, 1,000mg,
Vit. Bz 1,200meg, niacin 2,000mg, pantothenate calcium
800mg, folic acid 60mg, choline chloride 35,000mg,
dl-methionine 6,000mg, iron 4,000mg, copper 500mg,
manganese 12,000mg, zinc 9,000mg, cobalt 100mg, BHT
6,000mg and iodide 250mg.

* Calculated values.
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Table 2. Effects of supplemental microbial phytase on laying performance, feed efficiency, and quality of egg interior and

¢ggshell
c Tl T2 T3 SEM
Productivities
Egg production (%) 88.6" 90.2* 93.3? 902" 3.57
Egg weight (g) 61.5° 62.6° 62.3% 62.1% 0.25
Egg mass (g/d) 54.5° 56.5% 58.2° 56.1% 1.53
Feed intake (g/d/hen) 123.2% 123.2% 129.9° 120.8° 14.1
Feed conversion 2.26 2.20 2.23 2.16 0.002
Egg qualities :
Eggshell breaking strength (kg/cm?) 3.90 3.94 3.84 3.83 0.17
Eggshell thickness { zzm) 360 388 384 378 82.6
Haugh unit 93.9 92.7 96.1 92.7 3.79
Yolk color 9.33 9.33 9.33 10.00 0.25

** Means within the same row with no common supetscript differ significantly (P<0.05).
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Table 4. Ash, calcium and phosphorus contents of tibia in
laying hens fed experimental diets

Ash Calcium Phosphorus
(%)
C 52.13 18.76 7.81
T1 32.33 18.90 8.13
T2 52.38 19.42 8.17
T3 52.50 17.93 7.75
SEM 0.85 230 0.53
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Table 3. Nutrients retention and excretion of laying hens fed experimental diets

C Tl T2 T3 SEM
(g/d/hen, DM basis)
Nutrients retention
Dry matter 31.98 81.45 85.54 87.73 4126
Nitrogen 2.03 1.92 1.81 2.27 0.11
Ash 9.23° 7.42 8.42% 9.40° 117
Calcium 2.18° 2.52% 3.43° 264" 0.20
Phosphorus 0.27* 0.30° 0.31° 0.22° 0.002
Nutrients excretion
Nitrogen 1.06% 118 1.23* 072" 0.03
Calcium 2.05* 1.72% 1.59° 2.10° 0.05
Phosphorus 0.31° 0.30° 0.21° 0.18° 0.003

® Means within the same row with no common superscript differ significantly (P<0.05).
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