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The phosphorus availability in 
commonly used feed stuffs of plant origin is 
approximately 30 per cent (Nelson et al., 
1968). Much of the phosphorus exists in the 
form of phytic acid, a compound not hydro-
lyzed by the endogenous enzymes in the 
digestive tract of chicken. Therefore, 
poultry feeds are often supplemented with 
sources of inorganic phosphorus to cater the 
phosphorus needs, which further increases 
the cost of production. Phytin phosphorus 
combines with calcium, magnesium and other 
trace minerals forming insoluble compounds 
in the intestine. In order to make it biologi-
cally available it is necessary to hydrolyse 
them by phytase which may result in improv-
ingthe bio-availability of minerals leading to 
higher bone mineralization and increased 
serum calcium and inorganic phosphorus 
levels. Keeping this in view, a study was 
taken up to evaluate the effect of supplemen- 
tation of microbial phytase on serum calcium, 
inorganic phosphorus and alkaline phos-
phatase levels and tibial ash and processing 
yields in commercial broilers. 

Materials and methods 

One hundred and eighty, day-old commer-
cial broiler chicks (Vencob) were randomly 
distributed to five treatment groups, each 
having three replicates of twelve chicks 

each. Dietary treatments involved a stan-
dardbroiler diet, a low available phosphorus 
diet (0.3%) and the low available phospho-
rus diets with graded levels of phytase 
(NatuphosR-5000) at the rate of 500, 750 and 
I OOOunits/kg diet. The standard broiler diet 
was formulated as per BIS (1992) specifica-
tions. In low available phosphorus broiler 
rations the level of available phosphorus was 
kept at 0.3 per cent against 0.5 per cent in 
the standard broiler ration. 

Chicks in each replicate were housed 
randomly in individual pens and reared on 
litter floor. Standard managemental 
procedures were adopted during entire 
experimental period of eight weeks. Feed 
and water were provided ad libitum. Chicks 
were fed with broiler starter rations upto six 
weeks of age and thereafter changed over 
to broiler finisher till eighth week of age. 

At the end of the sixth and eighth week 
two birds from each replicate were randomly 
selected. Blood samples were collected from 
the jugular vein for the estimation of serum 
calcium, inorganic phosphorus and alkaline 
phosphatase. The calcium, inorganic phos-
phorus and alkaline phosphatase in the 
serum samples were estimated by OCPC, 
phospho molybdate and photometric 
methods, respectively. 
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Tibial ash was collected as per the method 
described by Kalango and Ademosum 
(1973). For the collection of tibia, muscular 
layers covering the left tibia were removed 
as closely as possible. The adhering con-
nective and muscular tissues were finally 
removed by boiling the bone in one per cent 
solution of sodium hydroxide for about ten 
minutes. Then the tibia were thoroughly 
washed, dried in the oven at 100°C overnight. 
The cooled tibia were weighed and the ash 
content of the tibia were estimated as per 
the procedure of AOAC (i 990). The weight 
of the tibial ash was expressed as percent-
age of the weight of the dried tibia. By 
utilising the above slaughtered birds, percent-
age ofdressed yield, giblet yield and ready-
to-cook yield were also calculated. 

The chemical composition of the experi-
mental rations was determined as per the 
procedure described by AOAC (1990) and 
available phosphorus by BIS (1992}. Data 
were statistically analysed as per the meth-
ods described by Snedecor and Cochran 
(1985). The ingredients and nutrient compo-
sition of experimental rations are presented 
in Table 1. 

Results and discussion 

The effect of phytase supplementation on 
senim calcium, inorganic phosphorus and al-
kaline phosphatase is presented in Table 2. 
The serum calcium level was significantly 
(P < 0.01) higher in the group fed standard 
diet and low in the group fed low available 

~' phosphorus diet both at six and eight weeks 
of age (Table 3). The serum calcium level 
of groups fed low available phosphorus diet 

~` without enzyme and with 500 units of enzyme 
were statistically comparable both at six and 
eight weeks of age. Supplementation of 750 
and 1000 units of phytase caused significantly 
higher serum calcium level at these ages. It 
was also observed that serum calcium level 
was statistically comparable between 
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standard broiler mash fed birds and the group 
fed low available phosphorus diet supple-
mented with 750 units of phytase at sixth 
week of age. Kanagaraju (1998) also 
reported a significant increase in serum 
calcium concentration in enzyme supple-
mented groups than unsupplemented diet at 
sixth week of age. 

The serum inorganic phosphorus Level at 
sixth and eighth week was higher (P < 0.01) 
in standard diet fed group and lowest in the 
group fed low available phosphorus diet 
(Table 2). Phytase supplementation at 
different levels in low available phosphorus 
diets caused significant increase in the 
serum inorganic phosphorus levels. Group 
fed 750 units phytase/kg supplemented low 
available phosphorus diet had comparable 
values with that of standard diet fed group, 
both at sixth and eighth week. Increased 
plasma phosphorus in broiler chicken fed di-
ets supplemented with phytase was reported 
by Perney et al. (1993), Broz et al. (1994) 
and Kanagaraju (1998). A significant 
increase in serum calcium and inorganicphos-
phorus levels in birds fed with low available 
phosphorus diets supplemented with phytase 
observed in this trial might be due to hydroly-
sis of bound phytin phosphorus and other 
bound complexes by the enzyme and libera-
tion ofmore nutrients for absorption. 

The serum alkaline phosphatase level was 
significantly (P < 0.01) more in the group fed 
low available phosphorus diet and less in the 
group fed diet supplemented with 1000 units 
of phytase/kg at sixth and eighth week of age 
(Table 2). The serum alkaline phosphatase 
level was decreased linearly with the graded 
addition of enzyme in low available phospho-
rusdiets. The group maintained on standard 
mash showed medium values at both ages 
and significantly varied from low available 
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Table 1. Percentage ingredients and nutrient composition of experimental rations 

Particulars Standard broiler ration (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 

Lysine 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 

IVutricnt 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/kg} 96.04 96.30 95.24 95.49 

Zinc (mg/kg} 64.95 64.60 64.81 64.58 

Calculated values 

ME (kcal/kg) 2804 2905 2813 2914 

Lysine 1.34 1.11 1.34 1.11 

Methionine 0.54 0.41 O.S4 0.41 

Yitamin mixture composition: 
Eacl: gram contains: Yitamin ~ - 41250 tU, Yitamin D2 - 6000 IU, Yitamin E - 20 mg, Yitamin K - S mg, 
Yitamin BI - 2 mg, Yita►nin B2 - 2S mg, Yitamin B6 - 4 mg, Yitamin B12 - 20 µg, Niacin - 30 mg, Calcium 
pantothenate - 20 mg. 

Trace mineral mixture composition: 
Composition /100 kg ojjeed: Copper sulphate - IOg, Manganese sulphate -- 30 g, Zinc oxide - 20 g, 
Ferrous sulphate - 70g, Potassium iodide - 100 mg. 

Coccidiostat composition: 

Each gran: contains: Maduramycin a»:monium 20 mg. 
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Table 2. Sixth and eighth week mean serum calcium (mg per cent), inorganic 
phosphorus (mg per cent) and alkaline phosphatase (µ/I) and tibial ash (per 
cent) of broilers as influenced by dietary supplementation of phytase 

Treat- 
meats 

Serum calcium 
(mg per cent) 

Serum inorganic 
phosphorus 
(mg per cent) 

Serum alkaline 
phosphatase ((µ/1) 

Tibial ash 
(per cent) 

Age in weeks Age in weeks Age in weeks Age in weeks 

6 8 6 8 6 8 6 8 

Tl 12.033 t 11.898 f 5.813 t 6.883 f 455.836 f 420.5061 44.46 f 45.653 f 
0.07 0.10 0.05 0.10 5.15 4.71 0.31 0.49 

T2 10.81 ̀ f 11.08` f 4.934 f 6.00` t 485.678 t 468.673 ~ 41.38` t 42.11 ̀ f 
0.10 0.06 0.08 5.26 6.48 0.23 0.6 0.15 

T3 11.2b6c t 11.26` f 5.34` ~ 6.466 t 459.506E 432.506 f 42.976 t 43.01 °c t 
0.12 0.11 0.06 0.12 5.74 4.83 0.25 0.38 

T4 11.5036 t 11.616 t 5.6836 t 6.73a6 t 431.00`f 399.83` t 43.336 f 43.766 ~ 
0.08 0.06 0.07 0.12 4.66 9.63 0.12 0.36 

TS 11.476 f 11.586 ~- 5.526c t 6.6136 t 411.174 f 385.67 f 43.186 ~ 43.576 f 

0.30 0.07 0.08 0.11 6.11 5.96 0.14 0.38 

Means bearing the di,/ferent superscript within the same column differed signifieantly (P < 0.01). 

Table 3. Sixth and eighth week mean dressed yield, ready-to-cook yield and giblet yield 
(per cent) of broilers as influenced by dietary supplementation of phytase 

Treat- 
meats 

Dressed yield 
(per cent 

Ready-to-cook yield 
(per cent) 

Gihlet yield (per cent) 

Age in weeks Age in weeks Age in weeks 

6 8 6 8 6 8 

Tl 86.01 f 0.33 86.12 t 0.77 69.95a6 t 4.96 71.108 f 0.93 6.11 t 0.19 6.30 f 0.15 

T2 85.41 t 0.87 85.97 f 0.66 0.198 t 0.47 68.146 f 0.57 6.56 t 0.24 6.50 f 0.20 

T3 86.58 t 0.53 86.64 f 0.44 70.878 f 0.82 69.096 t 0.48 6.05 f 0.15 6.33 t 0.20 

T4 86.06 f 0.55 84.55 f 0.62 67.83610.74 68.366 f 0.75 ~ 5.8010.23 5.99 f 0. i 1 

T5 84.44 f 0.87 86.60 f 0.$2 67.856 f 0.64 69.2286 t 0.36 6.36 f 0.19 6.54 f 0.14 

Means bearing the different superscript within the same column differed significantly (P < 0.05). 

phosphorus fed groups as well as groups 
supplemented with 750 and 1000 units of 
phytase/kg feed. Huff et al. {1998) also 
observed reduced serum alkaline phosphatase 
activity in diets supplemented with phytase at 

the level of 500 units/kg diet. A lowering of 
serum alkaline phosphatase associated with the 
diets supplemented .vith phytase might reflect 
the down regulation of this enzyme resulting 
from the increased availability of phosphorus. 
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Mean per cent dressed yield, ready-
to-cook yield and giblet yield as influenced 
by phytase supplementation presented in 
Table 3 revealed that the per cent dressed 
yield and giblet yield was not influenced ei-
ther byavailable phosphorus level in the diet 
or by phytase supplementation. However, 
per cent ready-to-cook yield was significantly 
(P < 0.05) more in the low available phos-
phorusdiet without phytase and with 500 units 
of phytase/kg and was statistically compa-
rablewith birds fed standard diet at six weeks 
of age. On the other hand per cent ready-
to-cook yield at eight weeks of age was sig-
nificantly (P < 0.05) more with standard diet 
fed group and it was statistically comparable 
with the group fed low available phosphorus 
diet supplemented with 1000 units ofphytase/ 
kg. Though Kanagaraju (1998) reported that 
per cent dressed yield and ready-to-cook yield 
were significantly higher in groups fed 
0.4 per cent available phosphorus with 
750 units of phytase the same trend could 
not be noticed in this study. In order to spelt 
out the influence ofphytase onready-to-cook 
yield, further studies are warranted. 

Mean tibial ash as influenced by supple-
mentation of phytase in low available phos-
phorus diet determined at sixth and eighth 
week of age is given in Table 2. The data 
revealed that the mean tibial ash content in 
the standard diet fed group was significantly 
(P < 0.01) higher both at sixth and eighth 
week of age. The tibial ash content of birds 
maintained on low available phosphorus diet 
without phytase was significantly (P<0.01) 
lower at both ages. Phytase addition to low 
available phosphorus diets resulted in signifi-
cant increase in per cent tibial ash but was 
lower than the standard diet fed group. 
The increase in the tibial ash content due to 

supplementation of 500, 750 and 1000 
units of phytase / kg in the low available 
phosphorus diets was 3.84, 4.71 and 4.35 per 
cent at sixth week and 2.14, 3.92 and 
3.47 der cent at eighth week of age, 
respectively. The differences between 
phytase supplemented groups were stati-
sticallynon significant among each other. A 
positive relationship between phytase supple-
mentation and total dietary phosphorus and 
tibial ash per cent was established by Perney 
et al. (1993), Sebastian et al. (1996) and 
Kanagaraju (1998). 

The present study revealed that dietary 
phytase improved the tibial ash content, 
serum calcium and inorganic phosphorus 
levels in low available phosphorus diets. This 
indicates that some of the inorganic phospho-
rus supplements added to poultry diets can 
be reduced by dietary phytase, without 
affecting the overall performance of 
commercial broiler chicken. 

Summary 

The influence of microbial phytase on tibial 
ash content, serum calcium, inorganic phos-
phorus and alkaline phosphatase levels and 
processing yields were investigated using day 
old commercial broiler chicks. Tibial ash, 
serum calcium and serum inorganic phospho-
rus were significantly (P < 0.01) increased 
by the addition of 750 and 1000 units of 
dietary phytase / kg in low available phos-
phorusdiets both at sixth and eighth week of 
age. The serum alkaline phosphatase level 
was significantly (P < 0.01) decreased in 
the diets supplemented with phytase. Supple-
mentation of phytase had no effect on per 
cent dressed yield and giblet yield. The per 
cent ready-to-cook yield was significantly 
(P < 0.05) higher in groups fed standard diet, 
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low available phosphorus diet and 500 units 
phytase supplemented diet at sixth week, 
whereas at eighth week it was significantly 
(P < 0.05) higher in groups fed standard diet 
and 1000 units phytase added diets. 
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