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Abstract: Phytases produced by Aspergillus niger have improved the digestibility of nutrients in

monogastric animals such as poultry, turkey and swine. However, few articles were found on the use of

that enzyme in dogs feed based on soybean meal as source of protein and fiber. Twelve German

Shepherded adults dogs (mean BW 27 kg and 2-3 years of age) were use to assess the effect of four

levels of phytase addition (0, 250, 500, and 1,000 UI) on the consumption and in vivo digestibility of a

soybean meal based commercial feed. The feed was pelleted and the enzyme was added manually at the

time of feeding.  The dry matter intake tended to be reduced with the phytase level of 1,000 UI (p<0.05).

Glucose in blood (mL dL) was maintained with 0 and 250 UI of phytase in the feed, and was reduced

with 500 and 1,000 UI (p<0.05). However, nutrient digestibility was augmented (p<0.05) with all the

levels of the enzyme. In conclusion, the addition of phytase to the dog pelleted feed increased the use of

nutrients in the gastrointestinal tract.
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INTRODUCTION

Canine feed composed primarily of vegetable

source of nutrients is becoming important specially for

pet owners.  Approximately 37.6% of dogs around the

world are used as house pets, in México exists 1 dog

for each 7 persons (15’000,000 of dogs), and in the US

there is 65 millions of dogs .  Most of the feeding of[7]

these pets is base on commercial feed with

approximately 80% digestibility; hence the impact of

their dropping to the immediate environment is of

certain concern.

The use of soybean meal as a source of nutriments

for animal feed its quite common, only in the US in

(1998 780,000) ton of soybean meal were used as pet

food representing 3% of seed production in the US .[7]

The use of soybean seeds for the single stomached

animals is a matter of economy, but the anti-

nutrimental factors of the soybean induces the

production of flatus gases in DOGS, and limiting its

use in commercial feed.  Normally, these anti-

nutritional factors are depleted during the soybean

processing, with the application of humidity and heat.

On the other hand, vegetable source of nutrients

also have structural carbohydrates which limit the

digestion, hence the soybean meal contribution to the

fiber amount is important and probably intake limiting.

Furthermore, the soybean meal fiber contains chelated

minerals (P, Ca, Zn, and Fe) with low availability and

alters the dog gut fermentation  and digestion ,[5-6] [4 ,7]

which in turn may affect the stool quality  specially of[8]

home pets.

Little evidence has been found of phytic acid

activity in the gut of monogastric, hence limited use of

fiber and energy is normally found. Exogenous

enzymes, like the phytase, have been used in poultry

and swine, with promising results and reducing the

phytate content .  The use of phytase can help to[9-15]

increase the digestibility in the gastrointestinal tract and

to increase the availability of nutrients (for instance the

phosphorus) of the vegetable walls present in the fiber,

hence reducing its excretion to the environment. For

the latter, the supplementary addition of the enzyme

reduces the amount of the unused mineral of the cell

wall which would help to reduce 0.02% the amounts of

the mineral  poured to the environment. According to

studies  in other  monogastric, the evidence shows that

there are an additional benefits to improving the

protein and energy use, and the use of enzyme.

The pellet reduces 7% of the content of
phytate , which decreases more with a pH of 3.5,[13]

includes to 6 or 9. A substantial hydrolysis of phytic
acid occurs in the range of pH of 5-6.5, with a
maximum of 6. The chemical analysis of soybean seeds
shows that the phytic acid decreased when increasing
the time of stew at 100 C during 15, 20, 25, 30.o
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minutes. The supplementation with microbial phytase
resulted in a meaningful use of phosphorus (11% more
compared with the control group un supplemented) in
the final region of Ilion. In the same way, the
digestibility of phosphorus at ileal level was higher (10
a 12%) when the microbial phytase was added.

MATERIALS AND METHODS

Twelve male German Sheepherder dogs (average
a weight 27 kg) were used to evaluated the effect of
an addition of phytase from Aspergillus niger (0, 250,
500, and 1,000 UI kg of DM), sprayed on the feed,
table 1, at the moment of feeding. Animals previous to
start of the study were internally and extremely
deworned using a broad spectrum product and after
dogs were individually lodged in cases of 1 x 0.50 x
0.90 m. Feed intake and feces production were daily
measured. With  daily   intake and feces production
(kg day) the apparent total tract digestibility was
calculated. The experiment was designed as a crossover
study, with 21 day period, along with 15 that were to
adapt the animal and the rest measurement feces were
measured, dehydrated and ground. The last days of the
period blood samples were taken prepandrium  using
heparinized vacuntainer tubes for glucose testing. Dates
were statistically evaluated using the SAS package.

RESULTS AND DISCUSSION

Mean daily dry matter intake (DMI) was 628.88 g
(SE = 55.75; table 2). However, the consumption had
a quadratic behaviour with 660.74 g with the control
until 505.68 with 500 UI (P < 0.05; SE = 55.75). It
could be reflection of the application of the enzyme
which was few minutes before serving. The procedure
of the enzyme addition couldn’t have thorough and in
a homogeneous way. On the other hand, the
relationship among phytase and DMI showed a low
relationship  (r = 0.0046), and generated the equation
Y = 618.90 + 0.039 x, where x is related with the
level of addition of phytase level. The previous could
explain partially the observed variation and the
discrepancy with previous information related with the
phytase use   in meat   producing   monogastric
animals.

The blood   glucose  mean  was  62.24 mg/dL
(SE = 2.09; P < 0.05), and   decreased   partially
with increasing the level of phytase addition (P < 0.05;
SE = 2.09). That can explain the availability and use
of glucid at digestive tract and available for the body
of the   experimental animal.  The relationship of
blood glucose and the addition of the phytase was low
(r = 0.028). The  observed  equation  was  Y = 62.59-
0.004 x. This is contrary to the expected response,
since the phytase addition to the soybean meal based
feed decreases the amount of the circulating glucose in
the adult canine, possibly for the participation of the
other components of the ration.

Table 1. Diet composition.

Ingredient kg/ton

Rolled sorghum 442.68
Sorghum 208.56 
Wheat bran 200.00
M eat meal l40.00
Poultry by-product meal l40.00
Animal fat 30.00
Carbonate 22.47
Cover seas 6.999
Salt 3.787
Luctamold 3.000
Premix M -7 2.000
Aluminosil 0.500
Total 1,000.00
Chem ical analysis, %
Fat 6%
Fiber 4%
Protein 21
Lysine 0.65
M etionine Cistyne 0.50
Calcium 0.60
Total P 0.50%

When of the dogs, they were fed the soybean-
based in diet the feces humidity presented a quadratic
behaviour with a decrease with 250 UI, and thereafter
the fecal humidity increased (P < 0.05; SE = 98.79).
Besides, the fecal humidity presented low relation with
the phytase level (r = 0.0019) using the linear
regression.  The consistency of the feces was similar
between the treatments (P < 0.05).

The digestibility of the DM averaged 72.43% and
was no affected by the phytase level (P > 0.05), the
linear regression between the treatments and the DM
digestibility was low (r  =0.0002), giving the equation
(y = 73.70 + 0.0003 x).  Furthermore, the digestibility
of the structural components represented for the neutral
detergent fiber (NDF) resulted in an average of
63.08%.  However, the digestibility had its maximum
with the level of 500 UI of the enzyme phytase,
observing a 62.80% (P < 0.05).  The apparent
digestibility of gross energy averaged 70.78%,
observing an increase from 0 to level 250 like that
with 500 units of the enzyme (P < 0.05).

Table 2. Effect of phytase level in the feed on the intake and
digestibility of the German Shepherder dog.

Phytase level (Units kg)
---------------------------------------------------
0 250 500 1,000

Dry M atter
Intake g/day 610.18 518.88 483.21 695.10
Digestibility, % 75.97 80.44 75.52 76.54
Organic M atter 
Intake g, day 660.51 558.33 520.31 745.58
Digestibility, % 73.20 77.87 72.41 73.47
Neutral Detergent Fiber
Intake, g day 167.90 116.80 117.59 146.73
Digestibility, % 62.73 68.16 59.72 55.09
Gross Energy
Intake, Cal day 1033.04 871.00 1144.70 1118.37
Digestibility, % 67.73 74.22 76.92 64.25

Conclusion: The addition of phytase to the dog
pelleted feed increased has little effect on the use of
nutrients in the gut and softens the stool.
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