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ABSTRACT

The effects of a new thermotolerant 6-phytase 

produced by Trichoderma reesei on ileal 

phosphorus digestibility and inositol phosphate 

(IP6) degradation were studied in 30 male 

broilers. Corn-soybean based diets with reduced 

phosphorus (4.2 g/kg) and calcium (6.0 g/kg) 

content were fed from day 22 to 34 without 

(control) or with phytase supplementation 

(250 FTU/kg and 500 FTU/kg). At day 35 birds 

were asphyxiated with CO2 and ileal contents 

from Meckel’s diverticulum up to 2 cm anterior 

from the ileocaecal junction were flushed out 

with distilled water and dried at 65 ºC. Digesta 

samples were analysed for P, IP6 and the 

marker TiO2. Data were analyzed by ANOVA 

(SAS, 2004) and significant treatment effects 

seperated by LSD test (SAS, 2004).

Phytase improved ileal P digestibility from 

40.6% (control) to 47.6% (250 FTU/kg) and 

51,7% (500 FTU/kg) with all differences 

being significant (P<0.05). Only 37% of IP6 

was degraded by the terminal ileum (control) 

whereas phytase addition, further degraded 

IP6 by 55.9% (250 FTU/kg) and 64.9% (500 

FTU/kg) respectively with all differences being 

significant (P<0.05). 

The effect of the phytase was more evident 

on ileal IP6 degradation compared with ileal 

P digestibility. It can be concluded that the 

phytase tested in this trial efficiently degraded 

phytate by the end of the small intestine.

KEYWORDS: precaecal phytate degradation, 

poultry.

INTRODUCTION

Due to the high amount of phytate bound 

phosphorus, P digestibility of grain based 

diets is limited in poultry. In addition phytate 

is an undesirable compound as it binds other 

nutrients, which explains why phytases are 

commonly used for its degradation. In the 

present study a new phytase was tested 

regarding its effect on the ileal digestibility of 

phytate and subsequent effects on phosphorus 

(P) and Calcium (Ca) digestibility in broilers. 

MATERIAL AND METHODS

The influence of a modified, thermotolerant 

6-phytase produced by Trichoderma reesei 

(Quantum Blue) on ileal P, Ca and phytate 

digestibility was studied in Ross 308 male 

broilers. Birds were fed P and Ca deficient 

pelleted corn-soy based diets in two phases; 

from 0-21 and 22-34 days of age. In the latter 

phase an inert marker (TiO3) was included the 

last 3 days before slaughter at 34 days of age. 

In total 10 birds per treatment, selected from 

the grower phase at day 24, were employesd in 

this study. The control diet “A” was formulated 

without phytase supplementation, with reduced 

phosphorus (Ptotal : 4.2 g/kg, Pnon phytate: 

1.8 g/kg) and calcium (6.0 g/kg) content. 

In treatments “B” and “C” diet “A” was 

supplemented with phytase at inclusion rates 

of 250 and 500 FTU/kg, respectively. For ileal 

content collection the birds were asphyxiated 

with CO2 and the intestinal section beginning 

at Meckel’s diverticulum up to 2 cm anterior 
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the ileocaecocolonic junction was immediately 

removed. The gut content was flushed out 

with distilled water and contents were dried 

at 65 ºC for laboratory analysis. The nutrient 

content of the diets, dry matter, phosphorus 

and calcium content of the digesta were 

determined in accordance with the provisions 

of AOAC (1989). The phytase activities (FTU/

kg) of the feed samples were determined by 

the internal method of the producer B-074. 

The trial data were analyzed with ANOVA (SAS, 

2004) and treatment means were separated 

when significance warranted by an LSD test 

(SAS, 2004). 

RESULTS AND DISCUSSION

The results of the ileal P and Ca digestibility 

and the IP 6 degradation are summarized in 

Table 1. Apparent ileal P digestibility was lowest 

in broilers fed the control diet (40.6%). Given 

the average feed intake of the control animals 

was 126.6g/d the resulting ileal digestible P 

intake of this treatment was 216 mg/d (data of 

feed intake not included in the table). When the 

control diet was supplemented with phytase 

(250 FTU/kg), P digestibility was improved 

by 7 percentage points (P<0.05). Increasing 

the phytase dosage to 500 FTU/kg led to a 

further improvement of 4.1 percentage points 

(P<0.05). Since intake of birds fed the phytase 

broilers fed the phytase supplemented diets was 

greater (153.6 and 153.3 g/d, respectively) the 

calculated digestible P intake in those animals 

was increased to 307g/d (250 FTU/kg) and 333 

g/d (500 FTU/kg).

Table 1 - Effect of phytase supplementation on 
the ileal phosphorus and calcium digestibility and 
on the IP6 degradation in broilers (%).

Parameter
Treatments*

RMSE**
A B C

P 40.6 a 47.6 b 51.7 c 2.0

Ca 62.5 a 57.2 b 58.1 b 4.1

IP6 37.0 a 55.9 b 64.9 c 6.7

*: A: without added phytase. B: diet A+ 250 FTU/kg. 
C: diet A+ 500 FTU/kg. **: Root Mean Square Error. 
a,b,c: P<0.05.

IP6- Phytate degradation at the terminal 

ileum also was lowest in the control animals 

(37%). Addition of 250 FTU/kg and 500 FTU/

kg phytase increased IP6 degradation by 18.9 

percentage points and by an additional 9 

percentage points (P<0.05) respectively. The 

increment in IP6 degradation was much more 

distinct than that of P digestibility with use 

of phytase suggesting dephosphorylation of 

the subsequently produced inositolphosphate 

isomers was not complete.

Apparent ileal Ca digestibility was highest 

in control broilers (62.5%). As a result of 

phytase application ileal Ca digestibility was 

reduced by 5.2 and 4.4 percentage points 

with 250 FTU/kg and 500 FTU/kg respectively. 

However, when differences in intake between 

treatments are taken into consideration the 

phytase supplemented diets resulted in greater 

Ca intake (527 and 534g/d, respectively) 

compared with those on the control diet (476 

g/d).

CONCLUSION

The experimental data demonstrate that 

P digestibility in Ca and P reduced diets was 

significantly improved by the phytase Quantum 

Blue from a level of 250 FTU/kg (P<0.05) and 

above. The phytase efficiently degraded myo-

inositol hexakis-phosphate (IP6) till the end of 

the small intestine of broilers with the effect on 

IP6 degradation being more distinct than in P 

digestibility. Because phytate is an undesirable 

substance reducing nutrient absorption the 

follow up of IP6 destruction in the upper 

intestinal tract is a sensitive parameter to 

evaluate phytase effects as done by Elkhadil et 

al., 2011 and Zeller et al., 2012.
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