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ABSTRACT: Present study was conducted o investigate effects of microbial phytase in laying hen diets on utilization of
non-phytate phosphorus (NPP) whose levels were adjusted to be adequate or lower than that of NRC requirements. Birds of control
group were fed a diet containing 0.275% NPP and 3.4% Ca, satisfying the NRC (1994) feeding standard. birds on T1, T2 and
T3 were allowed to eat diets containing NPP at 100, 80 and 60%, respectively, of Control group, and 4.0% Ca level along with
a microbial phytase added at a level of 300 DPU, Three hundred and sixty, ISA Brown layers, 23-week-old, divided into four
treatment groups with three replications per treatment and 30 layers per replication were fed the diets for 12 weeks. Levels of
feed intake were not different among the groups. The egg mass/feed intake ratio appeared better in T2 group by about 8%, though
without a statistical significance, compared to that of control. Egg production rate tended to be improved over the control group
by feeding the 100% (T1) and 80% (T2) NPP diets added with phytase, with g significant difference for T2 (p<0.05). Mean egg
weight and egg shell quality, measured by breaking strength and thickness of the egg shell, of the T2 group tended to show
numerically peiter, without a significance, than those of control. Furthermore, birds of the T2 group showed higher calcium and
phosphorus contents in tibia by about 9% (p<0.03) than the control. Overall performances of birds in T1 appeared better than
those of control, but tended fo be lower than those of the T2. The birds in T3 performed similar to the those of the other dietary
groups except the relatively low tibiz calcium level. In conclusion, the results of this study suggest that supplementation of
microbial phytase at a level of 300 DPU was effective to spare about 20% of NPP in laying hen diets without any adverse effects
on production performances and bone guality.
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Table 1. Chemical composition of basal diet

. Conventional Experimental
Ingredients

diet (%) diet (%)
Com 68.33 67.86
Soybean meal (44%) 17.83 13.6]
Com gluten menal (60%) 3.60 6.55
Tricalcium phosphate 0.93 0.97
Limestone 8.40 10,02
DL-Methionine (50%) 0.09 0.05
L-Lysine (80%) 0.08 0.19
Vit-min mixtures’ 0.50 0.50
Salt 0.25 0.25
Chemical composition’
ME, kcal/kg diet 2,800 2,300
Crude protein, % 16.00 16.00
Ca, % 34 4.0
Non phytate phosphorus, % 0.275 0.275
Methionine, % 0.76 0.76

0.33 0.33

Lysing, %

' The amount contained per kg mixture @ Vit. A 1,600,0001U,
Vit. Ds 300,0001U, Vit E 8001U, Vit. K; 132mg, Vit. By
1,000mg, Vit. Brz 1,200mcg, niacin 2,000mg, pantothenate
calelum 800mg, folic acid 60mg, choline chloride 33,000mg,
dl-methionine  6,000mg, iron 4,000mg, copper 500mg,
manganese 12,000mg, zinc 9,000mg, cobalt 100mg, BHT
6,000mg, iodide 250mg.

? Caleulated values.
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Tabie 2. Effect of supplemental microbial phytase on laying performance, feed efficiency, and quality of egg interior and of

eggshell in laying hens’

C Ti T2 T3 SEM

Productivities

Egg production (%) 88.6° 91.2* 93.2" 89.5° 3.01
Egg weight (g) 61.5 62.5 61.8 61.8 0.62
Egg mass (g/d) 54.5 57.0 57.6 55.3 231
Feed intake (g/d/hen) 1232 123.4 120.0 120.1 24.3
Feed conversion 2.26 2.17 2.08 2.17 2.17
Egg qualities

Eggshell breaking strength (kg/om’) 3.90 443 4.17 1.99 0.07
Eggshell thickness { z2m) 390 412 386 389 79.7
Haugh unit 93.9 96.5 93.1 97.4 4.68
Yolk color 9.33 10.33 9.67 9.67 036

** Means within a row without common letters are significantly different at P<0.05 by Duncan's new multiple range test,
' C, conventional diet; T1, 100% non-phytate P+phytase; T2, 80% NPN+phytase and T3, 60% NPN+phytase.
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Table 3. Nutrients retention and excretion of laying hens fed experimental diets'
' Tl T2 T3 SEM
(g/d/hen, DM basis)
Nuirients retention
Dry matter 81.98 81.45 85.54 87.73 4196
Nitrogen 2.03 1.92 1.81 227 011
Ash 9.23* 7.42° 8.42" 9.40° 117
Calcium 2.18° 257% 3.43* 2.64" 020
Phosphorus 0.27° 030" 031° 022" 0.002
Nutrients excretion
Nitrogen 1.06% 1.18° 1.23° 072 0.03
Ash 7.44% 523 6.70° 7.83° 0.09
Calcium 2.08° 1.72% 1.59° 2.10° 0.05
Phosphorus 031 0.30° 0.21° 0.18 0.003

abe

Means within a row without common letters are significantly different at P<0.05 by Duncan's new multiple range fest.
' ¢, conventional diet; T1, 100% non-phytate P+phytase; T2, 80% NPN-+phytase and T3, 60% NPN+phytase.
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Table 4. Ash, calcium and phosphorus contents in tibia of
laying hens fed experimental diets containing
various levels of P added with phytase'

Treatments Tibia ash Calcium Phosphorus
% dry bone
Control 52.13 18.76° 7.81
Tl 52.18 19.28% 8.13
T2 51.26 20.41° 8.51
T3 51.26 18.86" 7.86
SEM 3.94 0.44 0.15

b, oL .
¥ Means within a row without common letters are

significantly different at P<0.05 by Duncan's new
multiple range test.
! C, conventional diet; T1, 100% non-phytate P+phytase; T2,
80% NPNtphytase and T3=60% NPN+phytase.
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