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Abstract 

A total of 48 Shaver-579 chicken layers aged between 85 to 94 weeks were reared in individual cages and 
given a basal diet amounting to 115g feed/bird/day. The basal diet fortified with 0.05, 0.10 or 0.15% Rena-
Phytase-400 constituted of 3 experimental diets to see the effects of exogenous phytase on egg production 
and egg quality. Results indicated that increasing level of exogenous phytase in diet almost linearly 
(p<0.05) increased egg production and feed conversion but did not affect egg quality. Providing phytase in 
the diet at 0.05, 0.10 and 0.15% increased egg production by 11.86, 22.2 and 24.58%, respectively. It was 
shown that highest egg production was found at 0.15% phytase levels in diet. It can be concluded that egg 
production of aged hen could be increased by adding said amount of exogenous phytase in the diet. 
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Introduction 

Egg production of hens starts at about 19 weeks of 
age. It rises sharply to a peak at around 26-28 
weeks and then gradually declines at older ages. 
Hens are usually reared up to 72-76 weeks of age. 
Beyond this, egg production is decreased to affect 
economic production. Both egg production and 
dietary phosphorus (P) utilization are depressed 
(Al-Batshan et al. 1994) at older ages. It is not 
clear whether decreased egg production at older 
ages is related to poor P utilization or decreased 
availability of P. Whether such an age related 
diminished egg production could be corrected by 
supplying exogenous phytase. Plant based feed 
ingredients are used in poultry diet with variable 
concentrations and about 50-80 percent P is 
present in the form of insoluble complex, phytic 
acid, which cannot be utilized by poultry (Eeckhout 
and De Paepe 1994). Phosphorus is one of the 
major minerals required by hens and plays a major 
role in several metabolic processes. Phosphorus 
and calcium are very important for layers (Roland 
and Gordon 1996), to optimize egg production and 
shell quality. Phytase hydrolyses phytic acid to 
inositol and phosphoric acid (Liu et al. 1998; Leske 

and Coon 1999), leading to increased P availability 
to poultry. The use of phytase in layer diets also 
reduces the requirements for inorganic P 
(Gordon and Roland 1997; Carlos and Edwards 
1998 and Um and Paik 1999). 

The experiment was conducted for a period of 9 
weeks between 85 and 94 weeks age of hen 
(Shaver 579) at Bangladesh Agricultural University 
poultry farm to have the effects of exogenous 
phytase (Rena-Phytase-400) on egg production and 
egg quality in laying hens at older ages. A total of 
48 Shaver 579 layers (85 weeks age) were 

Different levels of 
exogenous phytase increased egg production in 
chicken at younger ages (Hughes et al. 2008; 
Augspurger et al. 2007; Wu et al. 2006; Lim et al. 
2003 and Boling et al. 2000). Researchers are 
scanty on relations between P availability and egg 
production of hens at older ages. Therefore, the 
study was undertaken to assess and quantify the 
effects of adding dietary exogenous phytase on egg 
production and egg quality of chicken at older ages. 

Materials and Methods 

Experimental design, birds and diets 

*Corresponding Author: apple_bau118@yahoo.com 

 

mailto:apple_bau118@yahoo.com�


 
Exogenous phytase in broiler diet 

53 
 

randomly distributed to individual cages. Each bird 
received 115g of feed daily with 0, 0.05, 0.10, and 
0.15% exogenous phytase during experiment. The 
basal diet contained 895g dry matter, 2860kcal 
metabolizable energy, 35g crude fibre, 175g crude 
protein, 45g crude fat, 40g calcium, 4.5g available 
phosphorus, 8g lysine, 4.2g methionine and 125g 
ash per kg diet. They were exposed to a 16 hours 
of continuous lighting (natural light + artificial 
light) in an open sided house. Records were kept 
on initial and final live weight, egg production and 
egg weight per replication. Feed conversion ratio, 
egg production percent, survivability and some egg 
quality parameters were calculated. 

Statistical analysis 

The data were analyzed using the GENSTAT 
Statistical Program for a completely randomized 
design (CRD). Analysis of variance was performed 
to compare data among the levels of exogenous 
phytase. Significant differences were isolated by 
calculating least significant differences.  

Results and Discussion 

The results of the experiment are presented in 
Table 1. It appeared that egg production, egg mass 
production and feed conversion ratio were 
increased almost linearly (p<0.05) at increasing 
level of dietary phytase. Moreover, final body 
weight and egg weight of laying hens did not differ 
significantly (p>0.05) among different dietary 
levels of phytase.  Shell percent, shell thickness, 
shape index, albumen index, yolk index, haugh 
unit, yolk percent, Yolk colour score and shell 
weight had no relation with the levels of dietary 
exogenous phytase (p>0.05).  

Increased egg production was obtained on 
increasing dietary exogenous phytase in diets of 
chicken (Table 1). This result agrees with the 
findings of Hughes et al. (2008), Augspurger et al. 
(2007), Wu et al. (2006), Lim et al. (2003) and 
Boling et al. (2000). Providing phytase in the diet 
at 0.05, 0.10 and 0.15% increased egg production 
by 11.86, 22.2 and 24.58%, respectively. Results 
shown, highest egg production was found on 
0.15% phytase levels. Availability and retention of 
P and Ca are decreased in hens at older ages (Al-
Batshan et al. 1994). On the other hand, egg 

production is also depleted with the advance of age 
(Banerjee 1992). Such results imply that there may 
be a relation between decreased availability of P 
and egg production in hens at older ages. 

Table 1. Effects of exogenous dietary phytase on 
production and quality of egg in older 
hens (85-94 weeks)  

Parameters Exogenous phytase (%) Sig. 
level 0 0.05 0.10 0.15 Mean 

Initial weight (g/bird) 1782 1755 1808 1723 1767 NS 
Final weight (g/bird) 1808 1783 1800 1792 1796 NS 
Egg production (%) 59.0 66.0c 72.1b 73.5a 67.60a ** b 
Egg weight (g/egg) 64.95 65.10 64.38 65.46 64.97 NS 
Egg mass (g/b/d) 38.2 43.0c 46.4b 48.1a 43.90a ** b 

FCR (FI/Egg mass) 3.25 2.72a 2.53b 2.43b 2.73b * b 
Shell weight (g) 6.283 6.208 6.367 6.325 6.30 NS 
Shell (%) 9.61  9.55 10.27  10.30 9.93 NS 
Shell thickness (mm) 0.382 0.377 0.385 0.397 0.39  NS 
Shape index 72.58  72.32 73.27  73.20 72.84 NS 
Albumen index 0.040 0.037 0.035 0.034 0.036 NS 
Yolk index 0.400    0.390    0.388    0.383 0.390 NS 
Haugh unit 51.8 46.7 47.6  47.1 48.3 NS 
Yolk colour score 7.83 8.17 7.92 7.67 7.90 NS 
Yolk (%) 25.95 24.24 25.84 25.89 25.48 NS 

FI, feed intake; means with different superscript(s) 
differed significantly (*, p<0.05; **, p<0.01); NS, not 
significant 

The remarkably higher egg production on different 
doses of phytase gave an impression that the 
economic productive life and egg production of 
hens can be extended by increased P availability. 
The possible relation of phytase, availability of Ca 
and P and egg production have been supported by 
Francesch et al. 2005; Cabuk et al. 2004; Um and 
Paik 1999; Gordon and Roland (1998). Viveros et 

al. (2002) suggested that phytase supplementation 
increased Ca retention. Increased feed conversion 
of hens at increasing level of exogenous phytase 
obtained is supported by Francesch et al. (2005) 
who reported that supplementation of microbial 
dietary phytase (0, 300 and 600Ukg-1) improved 
egg production, egg weight and feed conversion in 
laying hens. Phytase supplementation with 3.0g 
available P/kg diet improved (p<0.05) feed 
conversion (Çabuk et al. 2004). Jalal and 
Scheideler (2001) also reported that phytase 
supplementation containing 3.5g non-phytate P/kg 
(p<0.05) improved the feed conversion of laying 
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hens. However, contradicting current results, Van 
Der Klis et al. (1997) and Um and Paik (1999) 
reported that phytase supplementation to the diets 
containing 3.3 and 3.7g available P/kg had no 
beneficial effect on feed conversion. The type of 
phytase use may be responsible for the 
contradictory results. Moreover, several previous 
reports demonstrated that supplementation of 
phytase generally enhanced egg production of 
chicken, coupled with increased egg weight (Um 
and Paik 1999; Silversides et al. 2006), which was 
also associated with decreased dietary non phytate 
phosphorus level (Wu et al. 2006). No significant 
differences (p>0.05) in shape index, albumen 
index, yolk index, yolk percent, yolk colour and 
haugh unit were found among the levels of phytase 
in the current study which is supported by Park et 
al. (2009) and Um and Paik (1999). 

Conclusion 

It may be concluded that increasing level of 
exogenous phytase in diet almost linearly increased 
egg production and feed conversion ratio but did 
not affect egg quality. Decreased egg production in 
older ages of hens could be corrected to some 
extent by adding exogenous dietary phytase at 
0.15% levels in the diet.  
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