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Coronavirus – creating incentives to reduce inorganic  
phosphorous use

The global price of inorganic phosphorus has increased significantly due to 
regional and international supply chain disruptions as a result of the Covid-19 
epidemic. Therefore, it is timely to revisit dietary strategies to reduce use of 
inorganic phosphorus in feed formulation to minimise the economic impact of 
increasing phosphorus prices. 

A large volume of scientific publication has demonstrated that addition 
of inorganic phosphorus can be significantly reduced via use of very high 
doses of phytase with application of recommended matrix. However, so far, 
commercial practice in application of phosphorus matrix with supplementation 
of phytase has been extremely conservative, particularly in the Asia-Pacific 
region. 

Some of the rationales for such a conservative phosphorus matrix includes:
• variation in phytate-P content in feed ingredients
• use of book value phytate-P content rather than using measured phytate-P 

content
• doubt in the phosphorus matrix provided by enzyme suppliers potential loss 

of enzyme activity in the final feed due to scale errors, and/or excess heat 
treatment during the pelleting process
One of the frequently asked questions from Asia-Pacific nutritionists is 

that with a high dose of phytase can they completely exclude inorganic 
phosphorus in diets for broilers without compromising performance and leg 
problems. With the current market price of inorganic phosphorus, feed millers 

Can we completely 
exclude inorganic 
phosphorus in broiler 
diets with higher doses 
of phytase? 

Dr JAE CHEOL KIM* reports an unpublished feeding trial conducted 
in Southeast Asia that shows super-dosing with an enhanced E.coli 
phytase in normal or low phosphorous or low calcium corn-soy 
diets can significantly reduce or even completely replace inorganic 
phosphorous in broiler diets with no loss of performance.
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can save a significant amount of 
money if the full potential phosphorus 
matrix is applied with an efficient 
phytase.

Southeast Asia broiler trial

A recently accepted paper “Effect of 
graded levels of an enhanced E. coli 
phytase with step-wise reduction of 
supplemental inorganic phosphate on 
growth performance of broilers fed 
corn-soy diet” discussed these issues 
in trials by a large broiler integrator in 
Southeast Asia.

Trial design

The study used 2,400 newly 
hatched commercial straight-run 
broiler chicks (Lohman Indian 85 

River) randomly allocated into 5 
dietary treatments with 16 replicate 
pens per treatment and 30 chicks per 
floor pen. The positive control diets 
were corn-soybean meal-based diets 
containing 0.40/0.80%, 0.35/0.70%, 
and 0.30/0.60% available 
phosphorus (avP) and total calcium 
(Ca), respectively from 0-10, 10-25, 
and 26-42 days post-hatch (PC). 

An additional PC diet (PC++) 
containing extra avP and Ca (+0.05% 
avP/+0.1% Ca) to that of PC was 
included to test if avP and Ca in 
the PC diet were limiting. Three test 
diets were formulated with 500, 
1000, and 1500 FTU/kg of phytase 
assigned respectively an avP matrix 
of 0.15, 0.19, and 0.23% and a 

fixed Ca matrix of 0.15%. Analysed 
phytate phosphorus contents of the 
experimental diets were 0.25-0.26%. 

Based on the formulation, inclusion 
of monocalcium phosphate (MCP) 
in each phase diet and total use of 
MCP in each treatment are presented 
in Figure 1. As it can be seen MCP 
inclusions in all diets were significantly 
reduced, and MCP was completely 
excluded in the grower and finisher 
diets with 1500 FTU and the finisher 
diets with 1000 FTU enhanced E. coli 
phytase (Quantum Blue, AB Vista). 

More importantly, the total amount 
of MCP used during the 42-day 
production cycle was reduced from 
34.3 kg to 13.0, 6.9 and 2.6 kg per 
MT of feed in 500, 1000, and 1500 

Figure 1. Inclusion of MCP (kg/ton feed) in each phase diet (left) and total MCP use from starter to finisher (right) in corn-
soy based experimental diets with gradual application of enhanced E. coli phytase with full avP matrix.

Re-drawn from Poernama et al., 2020.

Figure 2. Body weight gain (left) and feed conversion ratio (right) in broilers fed corn-soy based experimental diets with 
gradual application of enhanced E. coli phytase and avP matrix.

Re-drawn from Poernama et al., 2020 ^denotes significantly lower, while *denotes significantly higher than PC.
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Figure 3. Available phosphorus (avP) release with increasing dose of different 
phytase.

 

FTU phytase treatments with full avP 
matrix application (Figure 1). 

These savings are equivalent to 
62%, 80%, and 92% reduction in 
MCP inclusion with dose of 500, 
1000, and 1500 FTU phytase, 
respectively. With the current global 
market price of inorganic phosphorus, 
such a significant reduction will 
certainly be translated to significant 
savings in diet cost.

Performance results

Bodyweight and FCR results are 
presented in Figure 2. Supplementing 
an extra 0.05% avP and 0.1% 
total Ca (PC++) did not improve 
performance at any stage of growth 
and even significantly reduced body 
weight in the first 10 days (p<0.05), 
indicating that the avP and Ca in the 
control diet (PC) was not limiting P 
and Ca for optimum growth. 

Then gradual reduction of 
MCP inclusion with increasing 
supplementation of phytase and avP 
matrix had no impact on overall 42-
day body weight and FCR, although 
>1000 FTU phytase with avP matrix 
application significantly increased 
body weight in the starter and grower 
phase.

Phytase efficacy

An important matter to be 
considered when phytase 
superdosing is implemented as a 
dietary strategy to reduce inclusion 
of inorganic phosphorus is that 
commercial phytases in the market 
have a significant difference in 
their ability to hydrolyse phytate 
phosphorus. 

As can be seen in Figure 3, the 
efficiency of phytase to hydrolyse 
phytate phosphorus becomes even 
more important when a superdosing 
strategy is applied.

Using meat and bone meal

With increasing inorganic 
phosphorus prices, nutritionists could 
consider increasing the use of meat 
and bone meal (MBM) as a source 

of phosphorus, rather than applying 
full avP matrix; however, such an 
approach should be undertaken with 
careful consideration of the variability 
in Ca and digestible amino acid 
contents of MBM. 

For example, MBM contains around 
10% Ca with +/- 20% variation 
which depends on the ingredients 
used during the particular batch of 
the rendering process. If a nutritionist 
were to increase the use of MBM 
from 3% to 6% in a diet, the Ca 
content in the diet could vary by 
+/- 0.12% (6% MBM at 10% Ca 
= 0.6% Ca; +/- 20% variation = 
0.12%). What this means is a broiler 
starter diet formulated to 0.9% Ca 
can contain up to 1.02% Ca, which is 
a risk factor that could reduce growth 
rate and feed efficiency and the 
efficacy of phytase.

Conclusion

The results provide an answer 
for the question whether inorganic 
phosphorus supplementation 
can completely be excluded with 
superdosing of an efficient phytase. 
It is demonstrated that significant 
reduction or even complete exclusion 
of inorganic phosphorus in the diets 
for broilers with supplementation 
of 1000 – 1500 FTU Quantum 
Blue with full avP matrix application 
supported optimal growth 
performance of broilers. 

Considering increasing market price 
of inorganic phosphorus, a significant 
opportunity exists for feedmillers and 
integrators to reduce diet cost and 
also to reduce phosphorus pollution 
from animal production by adapting 
superdosing of an efficient phytase as 
a dietary strategy. 

AB Vista provides NIR service for 
instant measurement of phytate 
phosphorus content in ingredients 
and final feed and provides 
onsite phytase test kits to provide 
confidence in use of avP matrix and 
to minimise the risk of lower than 
target phytase activity in final feed. AP

*Dr Jae Cheol Kim (jae.kim@abvista.com), 
is Technical Manager ASPAC with AB Vista, 
Singapore. References are available on 
request to the author.

0

0.05

0.1

0.15

0.2

0.25

0 500 1000 1500 2000 2500
FTU/kg

Quantum Blue Buttiauxella Citrobacter Wild Type E.Coli
A

va
ila

bl
e 

ph
os

ph
or

us
 r

el
ea

se
, (

av
P 

%
) 

From matrix published by commercial companies.
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