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The basic components of poultry feeds 
are plant derived materials. About two-thirds 
of the total phosphorus of plant origin is in 
the form of phytic acid. Phytate phosphorus 
is either unavailable or poorly utilized by 
monogastric animals due to insufficient quan-
tities of endogenous phytase. In addition to 
low phosphorus bio-availability, phytin 
phosphorus may also combine with starch, 
protein and certain inorganic elements such 
as calcium, manganese, zinc, copper, mag-
nesium, iron and potassium (Eardman, 1979). 
Being insoluble, these compounds precipitate 
in the gut without getting absorbed and 
finally excreted. Over supplementation of 
phosphorus as well as other nutrients is also 
common in the feed industry because of the 
safety margin for the requirements. This 
excess supplementation leads to phosphorus 
excretion through droppings and is respon-
sible for environmental pollution (Nelson 
et a1.,1968). To make phytin phosphorus 
biologically available, it is necessary to 
hydrolyse them by phytase. Even though 
some feed ingredients have some degree of 
enzyme activity, they act only at a narrow 
pH range. The developments in genetic 
engineering paved the way to utilize 

microbial phytase as extraneous source of 
this enzyme. This will help in enhancing the 
bio-availability of nutrients in the feed. Tak-
ingthis into consideration, a study was planned 
to determine the usefulness of microbial 
phytase on the bio-availability of calcium, 
phosphorus, manganese and zinc and nitro-
gen and energy retention in commercial 
broiler chicken. 

Materials and methods 

One hundred and eighty, one day-old com-
mercialbroiler chicks were wing banded and 
randomly distributed to five treatment groups 
each having three replicates of twelve chicks 
each. The treatments involved were a stan-
dardbroiler diet, a low available phosphorus 
diet (0.3%) and the low available phospho-
rus diet plus graded levels of phytase at the 
rate of 500, 750 and 1000 units/kg diet. All 
the rations were formulated as per BIS speci-
fication except in the level of enzymes. 
Chicks were reared under deep litter system 
of management upto eight weeks of age. 
Experimental birds were fed with broiler 

starter rations upto six weeks of age and then 
switched over to broiler finisher ratior~ till 
the end of the experiment. Feed and water 
were provided ad libiturn. 
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At the end of eighth week, metabolism 
trial was carried out using two birds from 
each replicate selected randomly and housed 
individually in cages. Excreta samples were 
collected over 24 hour period for three days 
using total collection method as described by 
Summers et al. (1976). The droppings were 
weighed and samples were taken, dried in 
the oven at 70°C overnight and ground prior 
to the estimation of nutrients. The total 
amount of feed consumed and excreta voided 
were also recorded. Based on the data ob- 
tained from the metabolism trial, retention of 
nitrogen and energy and the availability of 
minerals viz., calcium, phosphorus, manga-
neseand zinc in the gut were estimated. The 
phosphorus excretion rates were also 
calculated. 

The chemical composition of the experi-
mental rations and excreta in respect of the 
gross energy, nitrogen, calcium, total phos-
phorus, manganese and zinc were analysed 
as per the procedure of AOAC (1990). The 
available phosphorus content of the diet was 
estimated as per BIS (1992). The data were 
subjected to analysis as per Snedecor and 
Cochran (1985). The ingredient composition 
and the chemical composition of the experi-
mental rations are presented in Table 1. 

Results and discussion 

The per cent retention of nitrogen and en-
ergy and availability of calcium, phosphorus, 
manganese and zinc and the phosphorus 
excretion are given in Table 2. A perusal of 
the results revealed that the retention of 
nitrogen in the group fed the standard diet 
(67.06 per cent) was significantly (P < 0.01) 
more and it was significantly low with birds 
fed low available phosphorus diet (54.55 per 

cent). Dietary supplementation of phytase 
in low available phosphorus diet at 500, 
750 and 1000 units/kg significantly improved 
the retention of nitrogen dose dependently. 
In a study Farrell et al. (1993) also observed 
significant improvement in nitrogen retention 
when phytase was supplemented at 750units/ 
kg level. 

The retention of energy was higher (P < 
0.01) in groups fed 750 and 1000 units of 
phytase supplemented diet in comparison to 
standard diet group. The beneficial effects 
of phytase on increasing the metabolizable 
energy content of diets was also reported by 
Miles and Nelson (1974) and Namkung and 
Leeson (1999). The supplementation of 
phytase might have acted upon the bound 
phytate phosphorus and resulted in an in-
crease in the availability of nutrients and the 
resultant improvement in the retention of ni-
trogen and energy. 

The availability of calcium was signifi-
cantly (P < 0.01) higher in standard and 1000 
units phytase supplemented groups and was 
significantly lower in low available phospho-
rusdietgroup. The per cent phosphoPzsavail-
abilitywas significantly (P < 0.01) higher with 
the group fed standard diet (53.61 per cent) 
and lower with the group fed low available 
phosphorus diet (40.07 per cent}. supplemen-
tation of phytase at 500, 750 and 100 units/ 
kg improved the phosphorus availability by 
7.44, 21.79 and 22.59 per cent respectiL~ely 
in low available phosphorus diet. In a trial, 
Kanagaraju (1998} observed significantly 
higher calcium and phosphorus availability in 
750 units phytase supplemented low avail-
able phosphorus diet group than that of 
unsupplemented dietary group. 



Journal of Veterinary and Animal Sciences, 36 (20051 

'Fable 1. Percentage ingredients and nutrient composition o>F experimental rations 

3 

Particulars Standard broilerration (SBR) 
Low available 
phosphorus broiler 
ration (LAPBR) 

Starter Finisher Starter Finisher 

Ingredient composition 

Yellow maize 45.000 55.000 45.000 55.000 

Rice polish 8.200 8.200 8.500 8.500 

Groundnut cake (exp) 20.000 15.000 20.000 15.000 

Soybean meal 15.000 10.000 15.000 10.000 

Unsalted dried fish 9.000 9.000 9.000 9.000 

Shell grit 0.500 0.500 1.250 1.250 

Dicalcium phosphate 1.250 1.450 0.200 0.400 

Common salt 0.250 0.25 0.250 0.250 

Vitamin mixture 0.130 0.025 0.025 0.025 

Trace mineral mixture 0.200 0.130 0.130 0.130 

1 _ysine hydrochloride 0.145 0.160 0.200 0.160 

D.L. methionine 0.250 0.035 0.145 0.035 

Choline chloride 0.050 0.200 0.250 0.200 

Coccidiostat 0.050 0.09 0.050 0.050 
Nutrient composition analysed values 

Crude protein 23.68 20.27 23.53 20.20 

Gross energy (kcal/kg} 4157 4361 4144 4328 

Calcium 1.25 1.22 1.27 1.29 

Total phosphorus 0.82 0.81 0.69 0.61 

Available phosphorus 0.51 0.52 0.32 0.31 

Manganese (mg/'xg~ 96.04 96.30 95.24 95.49 

Zinc (mg/kg) 64.95 64.60 64.81 64.58 

Calculated values 

ME(kcaUkg) 2804 2905 2813 2914 

Lysine 1.34 1.11 1.34 1.11 

Methionine 0.54 0.41 0.54 0.41 

Yitamin mixture composition: 
Each gram contains: Yitamin ~ - 41250 IU, Vitamin D2 - 6000 IU, Yitamin: E - 20 mg, Yitamin K ~ 5 rrtg, 

Yitamin B1 - 2 n:g, Yitamin B2 - 25 nrg, Yitamin B6 - 4 mg, Yitamin B12 - 20 lcg, Niacin - 30 ntg, 

Calcium pantothenate - 20 mg. 

Trace mineral mixture composition: 
Composition /I00 kg of feed: Copper sulphate - IOg, Manganese sc~Iphate - 30 g, Zir:c oxide - 20 g, 

Ferrous sulphate - 70g, Potassium: iodide - 100 mg. 

Coccidiostat cornpositiorr: 

Each gram contains: Maduramycin ammonium 20 mg. 



4 Influence of microbial phytase on the bio•availability of minerals and retention of nitrogen and energy in broilers 

Table 2. Mean nitrogen and energy retention (per cent) and minerals availability 
(per cent) and phosphorus excretion (g/kg DM intake) of broilers as 
influenced by dietary supplementation of phytase 

Parameters Treatments 

T~ TZ T3 T4 TS

Retention 

Nitrogen 

Energy 

67.06° f 0.55 

69.52b f 0.46 

54.55` t 1.02 

67.29` ~ 0.82 

58.17 * 0.76 

68.1 S~` f 0.31 

60.41 ̀ t 0.72 

71.848 f 0.76 

63.63b f 0.65 

70.438b f 0.67 

Availability 

Calcium 

Phosphorus 

Manganese 

Zinc 

63.478 f O.SO 

53.61 8 f 0.74 

21.70° t 0.97 

22.28` ~ 0.56 

57.294 f 0.70 

40.074 f 0.85 

25.28` 0.85 

27.954 t 0.36 

58.89`a f l .11 

43.05` f 1.OS 

30.78b t 0.61 

30.33` f 0.50 

60.42~`f 0.78 

48.80b~ 0.74 

37.728 ~ 0.81 

34.48bt 0.23 

61.628b f 1.27 

49.12bf i .26 

35.438 f 0.73 

37/78' f 0.39 

Excretion 

Phosphorus 3.91af0.06 I 3.78810.06 3.S8bi-0.06 3.25`f0.04 3.21` 0.0 

Means bearing the different superscript within the same row d~ered significantly (P < 0.01). 

The treatment fed with the standard diet 
showed significant (P < 0.01) reduction in 
manganese availability. Availability of 
manganese was significantly better in the low 
available phosphorus diet group (25.28 per 
cent) than standard diet group (21.70 per 
cent). However, supplementation ofphytase 
in low available phosphorus diets at 500, 7S0 
and 1000 units further improved the manga-
nese availability by 21.76, 49.21 and 40.1 S 
per cent respectively. 

The zinc availability was lower with stan-
dard diet fed (22.28 per cent} group. There 
was a linear significant (P < 0.01) increase 
in the availability of zinc with graded levels 
of phytase supplementation in low available 
phosphorus diets. The addition of 500, 7S0 
and 1000 units of phytase/kg improved zinc 
availability by 36.13, 4.7b, 69.57 per cent re-
spectively in comparison with standard diet 

group. This was in close agreement with 
findings of Sebastian et al. (1996) who 
noticed 62.3 per cent improvement in zinc 
retention in group fed with 0.33 per cent 
available phosphorus and supplemented with 
600 units of phytase/kg diet in comparison 
with control diet group containing 0.46 per 
cent available phosphorus without phytase. 
The increased availability of manganese and 
zinc in enzyme supplemented groups could 
be due to the effect of phytase on bound 
phytate complexes and release of bound 
minerals. 

Addition of 500, 7S0 and 1000 units of 
phytase/kg in the low available phosphorus 
diet resulted in a reduction of phosphorus 
excretion to the tune of 0.33, 0.66 and 
0.70 g/kg DM intake, respectively than the 
standard diet group. Kanagaraju (1998} also 
observed significant reduction of phosphorus 
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excretion in 0.3 per cent available phospho-
rus diet supplemented with 750 units of 
phytase/kg diet. 

Summary 

An eight week feeding trial was 
conducted to evaluate the effect of dietary 
supplementation ofphytase in low available 
phosphorus diet on nutrient utilization of 
broiler chicken. Graded levels of phytase 
linearly improved (P < 0.01) nitrogen reten-
tion while energy retention was significantly 
(P < 0.01) higher in groups fed 750 and 1000 
units of phytase/kg. The addition of 750 and 
1000 units of phytase/kg diet significantly 
(P < 0.01) increased the availability of 
calcium while phosphorus availability was 
improved by all levels of enzyme supplemen-
tation. The availability of manganese and zinc 
was significantly (P < 0.01) improved in en-
zyme supplemented groups. The excretion 
of phosphorus was significantly (P < 0.01) 
reduced in enzyme supplemented groups. 
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