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A note on the effect of supplementation with
microbial phytase and organic acids on feed
intake and growth performance of growing pigs
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This experiment was designed to investigate the effects of supplementation with phytase,
either alone or in combination with organic acids, on feed intake and growth of pigs from
8 to 89 kg live weight. Some 240 pigs were used in four experimental treatments compris-
ing: (1) control, (2) control plus phytase, (3) control plus phytase plus liquid organic
acids (formic, propionic), and (4) control plus phytase plus powdered organic acids (for-
mic, fumaric, propionic). Feed intake and growth rate in the weaner stage were increased
(P < 0.05) by phytase supplementation, with some additional benefits from organic acid
inclusion. Interval to slaughter was reduced (P < 0.05) by phytase supplementation.
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Introduction
Supplementation of pig diets with micro-
bial phytase can release plant phytate,
allowing levels of dietary inorganic P to be
reduced with corresponding reductions in
excreta (Cromwell et al., 1995). Organic
acids may be included in growing pig diets
as they have strong antimicrobial activities
which have a positive influence on diges-
tion (Partanen and Mroz, 1999). Activity

of microbial phytase is pH dependent
and is at its highest between pH 2.5 and
5.5 (Simons et al., 1990). When used in
conjunction with phytase, organic acids
may enhance P availability though little is
known about such a synergistic effect and
studies in this area have yielded varying
results (Jongbloed et al., 2000). The aim
of this experiment was to investigate the
effects of dietary supplementation with
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phytase, either alone or in combination
with one of two different organic acid pre-
parations, on feed intake and growth per-
formance of pigs managed from weaning
to finishing, under commercial conditions.

Materials and Methods
Dietary treatments
The experiment was designed with four
dietary treatments:

1. A conventional ration appropriate
for pigs of a particular growth stage
(Control; C)

2. As for C but containing 0.1 g/kg
phytase (Natuphos® 5000G, BASE,
providing 500 FTU phytase/per 1
kg feed) with reduced levels of inor-
ganic Ca and P (0.001 and 0.00115
g/kg, respectively), reflecting the
estimated amount of these minerals
released by phytase (Phytase; PHT)

3. As for PHT but with the addition
of a liquid mixture of organic acids
(Luprocid®, BASF) containing 638
and 250 g/kg, respectively, of formic
and propionic acids (Phytase with
liquid organic acids; PLA)

4. As for PHT but with the addition of
powdered organic acids (Lupromix
Dry®, BASF) containing 280, 300
and 230 g/kg, respectively, of formic,
fumaric and propionic acids (Phytase
with powdered organic acids; PPA).

For each treatment, 5 different experi-
mental rations were prepared correspond-
ing to five growth stages from weaning
(Day 0) to finishing as follows: i) Day
0-7; ii) Day 8-20; iii) Day 21-55; iv) Day
56-100; v) Day 101-130. For each stage,
rations were formulated to provide ade-
quate nutrients for growth and were simi-
lar across dietary treatments apart from
Ca and P concentrations (adjusted in phy-

tase treatments as described above). For
stages i to v, respectively, the level of acid
preparation added was 0.007, 0.006, 0.005,
0.004 and 0.003 g/kg feed for PLA, and
0.010, 0.008, 0.006, 0.005 and 0.004 g/kg
feed for PPA. Feed and water were avail-
able ad libitum from weaning until the end
of the study (89 kg live weight).

Animals and housing

Some 240 pigs, the progeny of Landrace
x (Large White x Duroc) sows mated to
Large White boars, were selected for the
study at approximately 4 weeks of age
(~8 kg live weight). Pigs were individu-
ally ear-tagged for identification and creep
feed was not offered prior to weaning.
They were allocated to pens in groups of
five in a fully-slatted weaner building tak-
ing account of litter of origin, genotype and
sex. At Day 26, three pens from the same
treatment were combined and moved to
a fully-slatted building for 6 weeks before
transfer to another fully-slatted building
for the remainder of the study. Hence
there were 12 replicate pens (each 5 pigs)
for stages i and ii and 4 replicate pens
(each 15 pigs) for the remaining stages.

Data recording

Individual live weight was recorded at
weaning, at each stage change and at the
end of the study. Feed intake was estimat-
ed for each stage on a pen basis by record-
ing feed disappearance from the trough.
Animals were inspected daily for signs of
ill health and any sick or injured animals
were treated appropriately.

Statistical analysis

Data were subject to an analysis of vari-
ance using the general linear model com-
mand (GLM) in the statistical package
Minitab (Version 14, Minitab Inc., USA).
The model took account of treatment and
replicate, using pen as the experimental
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unit. Treatment means were compared
using orthogonal a priori single d.f. con-
trasts (Snedecor and Cochran, 1980) for
the effects of: a) addition of phytase: C v.
mean of PHT, PLA and PPA; b) addition
of organic acid: PHT v. mean of PLA and
PPA,; c) organic acid preparation (liquid or
powder): PLA v. PPA.

Results

In stage i (the first 7 days after wean-
ing) average feed intake and daily gain
were significantly greater for pigs offered
phytase-supplemented diets compared to
those offered the control diet (Table 1).
A similar effect was observed during the
next two growth stages, i.e. pigs fed the
phytase-supplemented diets ate more,
grew faster and were heavier at the end
of the stage than those fed the control
diet. Supplementation with organic acids
showed further benefits to growth rate
and live weight (stage ii only) and feed
efficiency (stage i and ii). There were no
significant effects of acid preparation on
growth or feed intake. Apart from live
weight at the end of stage iv, which was
significantly higher for pigs on the phy-
tase-supplemented diets, there were no
significant effects of treatment on growth
rate or feed intake during either of the
remaining two growth stages. Average
number of days to reach sale weight was
significantly lower for pigs offered phy-
tase-supplemented diets.

Discussion
In agreement with the present findings for
growth stages i, ii and iii, increased feed
intake and growth performance with phy-
tase supplementation have been reported
previously by Jongbloed et al. (2000), not
only for diets supplying an inadequate
level of digestible P, but even when pigs

were fed levels of P above their require-
ments. One possible explanation for this is
that a higher P supply leads to a reduced
buffering capacity resulting in a lower gut
pH which is beneficial to growth.

Inclusion of organic acids together with
phytase tended to further increase feed
intake (not significant), did increase daily
gain in stage ii, and improved feed effi-
ciency in both stages i and ii. This dis-
agrees with the report of Jongbloed et
al. (2000), who found that whilst organic
acids (lactic or formic) were beneficial to
feed intake and growth performance of
pigs, there was no synergistic effect from
using them in combination with phytase.
This was despite a synergistic effect of
feeding organic acids with phytase on ash,
P and Mg digestibility.

There was no effect of dietary treat-
ment on growth performance during stage
iii or iv, although inadequate replication
may mask some trends for higher feed
intake and daily gain during stage iv in
particular. However, it is recognised that
the response of pigs to organic acids de-
creases with increasing age and develop-
ment of gastric secretions (Easter, 1998).
The significant reduction of 6 to 9 days
in average time from weaning to fin-
ish weight due to supplementation with
phytase and organic acids could lead to
important savings in production costs for
pig producers.

It is concluded that the inclusion of phy-
tase in pig diets gave significant increases
in feed intake and growth performance.
These resulted in a reduction in the mean
duration of finishing period which would
be of benefit to pig producers in addition
to reducing the risk of P pollution. The
inclusion of organic acids in addition to
phytase gave further significant improve-
ments in live-weight gain and feed effi-
ciency although these benefits were only
seen in the weaner period. There were no
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significant differences in growth rate or
feed intake between the two organic acid
preparations, so the choice of which to
use will be influenced by the availability
of dosing equipment for application of the
liquid acid preparation.
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