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Broilers are highly efficient in converting 
feed into body gain. They Iose, however, 
approximately 30 per cent of the consumed 
dry matter, 25 per cent of the gross energy, 
50 per cent of the nitrogen and 55 per cent 
of the phosphorus intake as excreted waste. 
Much of this inefficiency results from anti 
nutritional and or indigestible factors such as 
oligo sacchrides, hemicellulose, saponins and 
phytic acid that reduce nutrient availability. 
These factors act by either chemical or physi-
calbinding ofthe nutrients. The structure of 
phytic acid is suggestive of tremendous 
chelating potential. The nutritional signifi-
cance of phytic acid is further complicated 
byprotein-mineral-starch-phytate interactions 
and its inhibitory effects on digestive enzyme 
such as pepsin, amylase and trypsin. Phytase 
addition in feed increased the availability of 
minerals (Kormegay et a1.1996}. Phytase 
also improved nitrogen digestibility (Farrell et 
al., 1993) and energy utilization (Rojas and 
Scott, 1977}. Published information available 
on these aspects is very much limited and 
hence the present study was undertaken to 
find out the effectiveness of microbial phytase 
on the bioavailability of nutrients. 

Materials and methods 

A total of 216 day-old straight-run 
commercial broilers {`Varna') procured from 
the Centre for Advanced Studies in Poultry 
Science, Mannuthy formed the experimental 

material. The chicks were wing banded, 
individually weighed and randomly allocated 
to six treatment groups, each with three 
replicates of 12 chicks per replicate. All the 
experimental chicks were housed in deep 
litter system under identical conditions. 
Routine scientific managemental practices 
were followed. 

The birds in each treatment were 
assigned to one of the six rations viz., 
standard broiler ration (T~), broiler ration with 
0.3 per cent available phosphorus (AP) {T2}, 
broiler ration with 0.4 per cent AP (T3), 
standard broiler ration with 750 units (u} of 
phytase {Natuphos R-5000) per kg of feed 
(T4), broiler ration with 0.3 per cent AP 
supplemented with 750 u of phytase per kg 
of feed (TS), and broiler ration with 0.4 per 
cent APsupplemented with 750 u of phytase; 
per kg of feed (T6). All the diets were for-
mulated as per BIS specifications except in 
the level of AP. Feed and water were pro-
vided ad libitum. Broiler starter feed was 
provided upto six weeks of age and switched 
over to broiler finisher till the end of the ex-
periment. Composition of the experimental 
rations is given in Table 1. 

At the end of the experiment, metabolism 
trials were conducted using six birds, 
randomly selected from each treatment 
group and housed in individual cages. Total 
collection method described by Summers 
et al. (1976) was employed. The chemical 
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Table 1. Composition of experimental diets 

Sl. 
No. Ingredients 

Standard broiler 

ration (SBR) 

Low available phosphorus broiler ration 

(LAPBR) 

Starter 

T~ 
Finisher 

Starter Finisher 

T, 0.3% AP 1 0.4% AP T3 0.3% AP X9.4% AP 

I. Ingredient composition (%) 

1 Yellow maize 54.50 54.00 54.75 54.75 53.75 54.00 

2 Groundnut cake (exp) 29.00 26.00 29.00 29.00 26.00 26.00 

3 Gingelly oil cake 8.00 0.00 8.00 8.00 0.00 0.00 

4 Unsalted dry fish 7.00 7.00 7.00 7.00 7.50 7.25 

S Rice palish 11.00 11.00 0.00 0.00 11.00 11.00 

b She11 grit 0.75 0.75 1.00 0.50 1.50 1.00 

7 Dicalciunt phosphate 1.00 1.00 0.00 0.50 0.00 O.SO 

8 Common salt 0.25 0.25 0.25 0.25 0.25 0.25 

Added per 100 kg of feed 

9 Vitamin mixture (g}' 0.025 0.025 0.025 0.025 0.025 0.025 

IO Lysine hydrochloride (g) 0.195 0.145 0.195 0.195 0.145 0.145 

11 Coccidiostat (g)- 0.05 0.05 0.05 0.05 0.05 0.05 

12 Trace mineral mixture (g)3 0.130 0.130 0.130 0.130 0.130 0.130 

II. Chemical composition (% DNn 

1 Crude protein 23.45 20.21 23.44 23.4b 20.23 20.25 

2 ME (Kcal/kg)* 2835 2913 2843 2843 2917 2914 

3 Available phosphorus 0.51 0.50 0.3 0.41 0.31 0.40 

4 Total phosphorus 0.83 0.85 0.62 0.73 0.64 0.75 

5 Calcium 1.30 1.28 1.33 1.3I 1.25 1.27 

1. Yitamin mixture composition 

2. Coccidiostat composition 
3. Trace mineral mixture contpositiott 

* Calculated value 

Vitamin A 40,000 IU, Vitamin B2 20 n:g and Each gram contains vitamin 
D3 5000 IU 
Di-nitro-ortho-tolt~antide 250 mg and Ethopabate 16 mg 
Manganese st~lpltate 30g, copper sulphate IOg, zinc oxide 20g, Ferrous 
sulphate 70 g at:d potassium iodide IOOmg 

composition of the experimental rations and 
excreta collected during the trial was exam-
ined as per the procedure of A~AC (1990). 
Uric acid nitrogen in the droppings was de-
termined (Marquardt, 1983) and the available 

phosphorus in feed was estimated as per the 
procedure of BIS (1992}. The nutrient 
digestibilitiestyere calculated. The collected 
data were subjected to statistical analysis 
(Snedecor and Cochran, 1980}. 



Journal of Veterinary and Animal Sciences, 36 (2005) 53 

Results and discussion 

The results of the present study are 
given in Table 2. The bioavailability of 
apparent metabolizable energy (KcaUkg) was 
significantly (P<0.01) higher in groups fed 
with enzyme supplemented diets compared 
to their respective unsupplemented groups. 
Similarly, the protein digestibility of the birds 
supplemented with phytase was (P<0.01) 
more. Significantly higher protein digestibil-
ity was observed in enzyme supplemented 
groups compared to their respective 
counterparts except in the standard ration in 
which it was comparable. Farrell et al. 

(1993) reported improvement in the appar-
ent metabolizable energy of sorghum-
soyabean meal based diets (3066 vs. 3130 
Kcal/kg) when microbial phytase was added 
in poultry diets. Farrell et al. (1993) also 
observed improved nitrogen digestibility and 
retention due to the addition of phytase. 

Per cent bioavailability of calcium and 
phosphorus was signif cantly (P<0.01) influ-
enced byphytase supplementation (Table 2). 
In each of the phytase supplemented group, 
bioavailability ofcalcium and phosphorus was 
significantly better than their corresponding 
unsupplemented treatments. 

Table 2. Bioavailability of nutrients in broilers fed with different dietary treatments 

Dietar y 
treatments 

Nutrient bioavailability 

Ap anent ME P 
(Kcal/kg) 

Protein 
(per cent) 

Calcium 

(per cent) 
Phos horus P 

(per cent) 

Phosphorus 
excretion (g/kg of 

DM intake) 

T1 2923b t 2.36 82.428 f 0.35 62.13b t 0.06 51.28 t 0.30 5.383 f 0.03 

TZ 2711 d t 1.66 75.59 t 0.22 53.09rf 0.39 38.08 ~ 0.12 3.64~t 0.008 

T3 2807 t 1.15 78.57b t 0.23 58.374 ~ 0.29 46.084 ~ 0.07 4.76b~ 0.02 

T~ 29833 f 1.91 83.383 f 0.25 64.19 ~ 0.03 55.853 f 0.20 4.20 ~ 0.02 

TS 2809 f 1.87 79.43b f 0.23 57.28° f 0.05 45.604 t 0. I9 2.35Et 0.02 

T6 2908bf 2.51 82.48't 0.23 61.28 t 0.09 52.31bt 0.19 3.85° ~ 0.02 

CD 9.3652 1.2210 0.0305 0.5530 0.05273 

Means bearing different superscripts differ significantly (P < 0.01) 
CD - Critical d~erence 

This is in conformity with the result of 
Windisch and Kirchgessner (1996) who 
reported increased bioavailability ofcalcium 
and phosphorus with phytase supplementa-
tion. Phosphorus excretion in the dropping 
(g/kg DM intake) was significantly (P<0.01) 
reduced in .enzyme supplemented groups 
compared to the respective unsupplemented 
groups. Kornegay et al. (1996) also 

observed that supplementation of phytase 
reduced phosphorus excretion in the 
droppings of broilers. 

However, in the present experiment the 
beneficial effects of phytase on bioavailability 
of nutrients may be explained by removing 
the anti-nutritional effects of phytic acid on 
(a) the utilization of protein, starch and 
possibly of fat, (b) the utilization of calcium 
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and phosphorus and (c) the activities of 
dietary enzymes, including proteases, lipase 
and amylase. Based on this study, it is in-
ferred that the phytase supplementation im-
provedthe bioavailability ofnutrients in com-
mercial broilers possibly by removing the 
antinutritional effects of phytic acid on the 
utilization of starch, protein, calcium, phos-
phorus and also on the activities of dietary 
enzymes, including proteases, lipase and 
amylase. 

Summary 

The effect ofphytase on bioavailability 
of nutrients in broilers was tested by a bio-
logical trial. The six treatment diets contained 
0.5 per cent available phosphorus ('AP}, 0.3 
per cent AP, 0.4 per cent AP and these 
supplemented with 750 units ofphytase per 
kg of feed. Phytase supplementation signifi-
cantly (P < 0.01) increased apparent ME, and 
protein digestibility. Bioavailability ofcalcium 
and phosphorus was improved by phytase 
supplementation. Phosphorus excretion was 
significantly (P<0.01) reduced by phytase 
supplementation. Based on this study it was 
concluded that the supplementation of 
phytase at the rate of 750 units per kg of low 
phosphorus diet improved the bioavailability 
of nutrients. 
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