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ABSTRACT - The effect of the additives Yucca schidigera (YSC) and zeolite (clinoptilolite) on digestibility, fecal texture
and odor, blood parameters and urine pH of domesticated felines was evaluated. The experiment was conducted in a randomized
block design, with twenty-one cats, in two periods, distributed in seven treatments: moist commercial feed (control); control
+ 125, 250 and 375 ppm YSC; and control + 0.5; 0.75 and 1.0 % zeolite. No differences were observed between the diets regarding
apparent digestibility coefficients of nutrient, energy, urine pH or blood parameters. However, levels of 0.5 and 0.75% zeolite
were effective both in reducing odor (R? = 96.39) and for fecal texture (R? = 99.63), showing a quadratic pattern for these variables.
Levels of 125 and 375 ppm YSC were also efficient in reducing fecal odor; however they did not adjust to regression. Levels of
0.5% and 0.75% zeolite significantly reduce odor of feces and increase fecal texture when added to commercial feed for cats.
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Introduction

Pet nutrition is different from farm animal nutrition, as
it aims at the quality of life for these animals during their
aging. So, pet nutrition is focused on preventing problems
that could compromise the animal throughout its life.
However, this is not the only thing that owners have been
worrying about. The closeness of animals to their owners
has caused discomfort related to feces odor (Maia et al.,
2010). The reduction in the odor can be achieved through
the use of raw materials with high digestibility. This effect
can be enhanced by the use of additives such as Yucca
schidigeraextract, which inhibits the urease by the extract’s
saponin fraction (Preston et al., 1987) and is an alternative
source of fiber, which helps in reducing the intestinal transit
(McFarlane & Metheney, 1998); or with the inclusion of
zeolite (hydrated aluminum silicates), which has properties
suchas adsorption of gas, fumes and water (Pond etal., 1995)
that, somehow, will act on the mechanisms that contribute
tothe bad odor in feces. Currently, there isa great scientific
interest in the usage of both Yucca schidigera extract
(YSC) and zeolite, additives classified as odor reducers
(Anfalpet, 2008), due to their extensive range of functional
properties.

With the addition of new ingredients to the diet, it is
necessary to investigate if such action causes or will cause
some negative effects to the health of these animals.
Hematologic parameters provide information on clinical
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and nutritional statuses as well as on treatment and
prognosis for the animals (Gonzalez etal., 2003). Furthermore,
they reflect the metabolic status of tissues and may indicate
injuries, disorders in the functioning of organs, animal
adaptationto nutritional and metabolic imbalance challenges
(Gonzalez & Scheffer, 2003).

For this matter, the objective of this research was to
evaluate the effects of the addition of 125, 250 and 375 ppm
Yucca schidigera in dry matter and zeolite at the levels
0.5,0.75and 1.0% of dry matter on the digestibility, fecal
texture and odor, blood parameters and urinary pH of
domestic cats.

Material and Methods

The test trial consisted of two periods to determine the
apparentdigestibility coefficient of the experimental diets.
Blood samples were collected for laboratory analysis,
measuring the pH, urinary volume and fecal texture from
both periods, and at the end of the second period, samples
were collected for assessment of fecal odor.

Twenty-one mongrel, adult, vaccinated and dewormed
male and female cats, with average age of 3+ 0.84 yearsold,
weighing 3.71 + 0.84 kg were housed in metabolism room
and kept in individual metabolism cages. Cats underwent
clinical examination, and it was verified that they were
healthy. Urine analyses were also conducted in order to
prove the integrity of the urinary tract in the animals and to
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ensure the analysis of a possible influence of the diet on the
pH. Arandomized block design was used, in which animals
were distributed into seven diets, each one with three
animals, during two periods, totaling seven treatments and
six replications. The treatments supplied to each of the
groups were: moist commercial feed (control; Table 1),
control + 125, 250 and 375 ppm Yucca schidigera and
control +0.5,0.75and 1.0% zeolite. Levels were calculated
based on dry matter in the feed.

Table 1 - Chemical composition (% natural matter) and basic
composition of control feed*

Nutritional level %
Moisture 78
Crude protein 8
Ether extract 4.7
Crude fiber 0.7
Mineral matter 3.0

Metabolizable energy 967 kcal/kg

*Water, animal byproduct, rice meal, rice gluten, powder cellulose, vegetable
oil, sodium phosphate, taurine, ascorbic acid, fructooligosaccharides, vitamin
mineral premix and transchelated micromineral premix.

The amounts of supplied food were based on energy
requirements estimated by the equation 100 kcal x BW0-67
(NRC, 2006). Diets were supplied to the animals once a day,
inthe morning, as well as total feces collection. At the time
of collection, the fecal texture was determined, according to
the scale used by Parreira (2003). Both feces and feed
leftovers were collected daily, identified, weighed and stored
in a freezer (-20 °C). The samples, after pre-drying, were
crushed ina Thomas-Wiley mill witha 1-mm sieve and set
aside for composition analysisaccording to AOAC (1991).
To evaluate the apparent digestibility coefficients, the
levels of DM, CP, mineral matter and gross energy in feces
and food samples were determined. The measurement of
gross energy was made in a PARR adiabatic calorimetric
bomb, according to the procedure described by Silva &
Queiroz (2002). The digestibility coefficient was calculated
using the formula: nutrient DC = [(g feed consumed x % of
nutrient in the feed) - (g feces x % excreted nutrient)]/ (g of
feed consumed x % of nutrient in the feed) x 100.

The measurement of urine pH of each animal was
performed at the end of each period, as well as blood
collection. Urine pH was measured using a digital pH meter,
according to procedures recommended and described by
Anfalpet (2008). Blood samples were taken from animals
that fasted for about 8 hours, and placed into two different
tubes: one tube containing heparin for urea analysis,
creatinine and CBC; the other one without heparin, wrapped
infoil, in order to avoid contact with light, for bilirubin and

fractions analyses. Samples were cooled and conducted to
the laboratory where creatinine, urea, bilirubin and fraction
contents were measured, and CBC was conducted.

Samples of fresh feces were collected for sensory
evaluation at the end of the second period, by possible
owners and, thus, by cat feed buyers. The analysis was
conducted according to information described by Anzaldua-
Morales (1994), with adaptations. The evaluation was made
comparing the material numbered from 1 to 6, referring to the
experimental treatments with the levels of additives to the
material called standard (S), referring to experimental
treatment without any additive. Grades were attributed to
each sample, as follows: 0 = extremely foul, more than the
standard, 1 = more malodorous than the standard, 2 =similar
to the standard, 3 = less malodorous than the standard, 4 =
considerably less malodorous than the standard.

The results were analyzed using the Statistical Analysis
System computer software (SAS Institute, 2004), with
normality of the residues and homogeneity of variances
previously verified. Variables that did not meet the
assumptions were transformed, and when the transformation
was ineffective, they were evaluated by non-parametric
statistics (Kruskal Wallis test), through PROC NPARIWAY
from SAS.

Results and Discussion

There were no significant differences (p>0.05) in
digestibility of any of the nutrients in the treatments, a result
thatis consistent with the observations by Dziuk etal. (1985),
in a study with birds, and Maiaetal. (2010), in research with
the same levels used in this study, but with dogs.

The increased digestibility with the addition of zeolite,
reported by Luz (1995), was not found in this study
(Tables 2 and 3).

Cabuketal. (2004) found asmaller amount of ash in the
feces of broilers fed diets containing zeolite. In this study,
no difference in ash digestibility was found, unlike the
reports written by these authors.

Stool samples related to the diets containing 125 and
375 ppm Yucca schidigera and 0.5 and 0.75% zeolite
presented, when compared with the control diet, better odor
values (p>0.05) (Table 4). The supply of diets with 1.0%
zeolite and 250 ppm Yucca schidigera, however, resulted
in a different behavior. The diet with 1.0% zeolite was
considered similar to the control and inferior when compared
with the other treatments, but superior when compared with
the diet with 250 ppm Yucca schidigera. This one, however,
showed a value corresponding to the foulest odor in
comparison with all other treatments, including the control.
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Table 2 - Mean values for apparent digestibility coefficient of dry matter, crude protein and mineral matter for grown cats

Diet Apparent digestibility coefficient
Dry matter (%) Crude protein (%) Mineral matter (%)

Control 77.67 £ 3.92 82.91 + 4.04 31.48 + 12.14
125 ppm Yucca schidigera 77.44 £ 5.10 83.47 + 5.02 27.60 + 8.33
250 ppm Yucca schidigera 77.41 £ 4.49 84.43 £ 2.70 34.90 + 8.44
375 ppm Yucca schidigera 77.72 £ 3.19 82.64 + 3.07 28.98 + 8.77
0.5 % zeolite 76.60 = 2.44 83.45 = 3.39 25.54 = 8.09
0.75% zeolite 75.96 £ 2.95 83.46 + 2.89 22.14 + 7.98
1.0% zeolite 76.98 £ 3.91 82.86 + 3.46 23.50 + 13.27
CV (%) 4.62 4.12 36.40

Means followed by different letters in the column differ by the SNK test at 5% significance.

Table 3 - Mean values for apparent metabolizable energy in natural matter (kcal/kg) and in dry matter (kcal/kg)

Treatment Apparent metabolizable energy Apparent metabolizable energy
in dry matter (kcal/kg) in natural matter (kcal/kg)

Control 4,452.65 + 150.61 976.47 + 33.03

125 ppm Yucca schidigera 4,499.65 + 190.03 1,022.32 + 43.18

250 ppm Yucca schidigera 4,481.22 + 129.98 1,004.69 + 29.14

375 ppm Yucca schidigera 4,478.20 + 125.01 999.54 + 27.90

0.5% zeolite 4,417.56 + 84.30 980.70 = 18.72
0.75% zeolite 4,399.54 + 116.68 985.93 + 26.15

1.0% zeolite 4,418.04 + 128.35 1,007.79 + 29.28

CV (%) 2.94 3.24

Means followed by different letters in the column differ by the SNK test at 5% significance.

Table 4 - Scoresof feces texture and odor from cats fed with feed
containing Yucca schidigera or zeolite
Treatment Feces score Odor
Control 3.23 + 0.90a 2.00b
125 ppm Yucca schidigera 3.63 + 0.60a 2.57 + 0.93c
250 ppm Yucca schidigera 3.20 = 0.60a 1.17 + 1.06a
375 ppm Yucca schidigera 3.60 + 1.00a 2.38 + 0.92c
0.5% zeolite 4.30 + 0.70b 2.55 + 1.00c
0.75% zeolite 4.27 + 0.60b 2.23 + 0.96¢
1.0% zeolite 3.67 + 0.70a 1.87 + 1.11b
CV (%) 20.22 14.24

Means followed by different letters in the column differ by the Scott-Knott test at
5% significance.

The initial concentration of total ammonia decreases as
zeolite is added; however the data behavior presented in
this study are supported by the finding of Sonnenholzner
(2004), which showed that the adsorbents are more effective
when there is high concentration of solute related to the
adsorbent. The authors found, by including 1 g zeolite, the
removal of total ammonical-N at 1.53 mg/g. However, by
adding 10 g zeolite, the removal was 0.91 mg/g.

The diet with 250 ppm Yucca schidigera was similar
to control andto 1.0% zeolite, and this fact can be explained
by the huge variation among animals, concerning fecal
odor composition and, especially, the high subjectivity of
the sensory panel analysis.

There were differences (p<0.05) between the feces
scores (Table 4) in the different treatments. Although diets
did not present differences concerning nutrient digestibility,

aresultthat could justify higher fecal score, treatment with
0.5and 0.75% presented higher fecal scores than the others,
probably due to the high hygroscopicity of zeolite, which
absorbs the free water present in the gastrointestinal tract,
carrying the excess water.

The fact that the diet with higher amounts of zeolite
additive was not similar can be explained by the relationship
between the amount of solute and adsorbent.

Contrary to this, Maiaetal. (2010) found higher scores
for samples from dogs under treatment with the inclusion of
0.75and 1.0% zeolite. Inthis experiment, zeolite presented
aquadratic behavior (Figure 2) inrelation to fecal odor, and
the inclusion of 0.46% zeolite was the level that showed the
highest reduction of odor. Furthermore, the higher levels
show a decreasing trend regarding fecal odor response,
similarly to fecal score (Figure 1), which presented the ideal
level at 0.56% to obtain the ideal fecal scores. Higher zeolite
inclusionstend to cause reduced fecal score values, i.e., softer
stool. Although Yucca schidigera has shown significant
effectonfecal odor, it showed no adjustments for regression.

Although Glauertetal. (1962) have reported hemolytic
saponins, this action was not detected in this experiment,
because the indirect bilirubin levels (Table 5) did not vary
between the diets (p>0.05). Moreover, hemoglobin did not
differ between groups (p>0.05) either. Lowe & Kershaw
(1997) also found no changes in hematological counts.
For rats, Preston et al. (1987) have found that the use of
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Yucca schidigera in the feed decreases the serum
concentration in the urea. Colinaetal. (2001) have noticed
no change in blood urea of pigs, as Maia et al. (2010) has
found no difference between the values of blood urea for
dogs fed diets containing 250 ppm Yucca schidigera and
0.75% zeolite when compared with the control feed. Likewise,
in this study there was no difference in the levels of urea
(Table 5) and creatinine (Table 6) (p>0.05).

Since the water intake was not measured, the hematocrit
was evaluated and, as there was no statistical difference
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Figure 1 - Mean values for fecal score according to zeolite levels
(%).

(p>0.05) in this parameter (Table 6), the difference in fecal
score found in this study can be attributed to the additive
action and not to changes in water intake.

The inclusion of zeolite in the diet did not cause
changesinthe urinary pH (Table 7) of cats, despite its high
capacity for cation exchange. There were no reports
about a possible influence of Yucca schidigera extract on
urinary pH of cats. In this study, there was no change in
urinary pH that could be attributed to the inclusion of
Yucca schidigera extract.
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Figure 2 - Average values attributed to feces odor according to
zeolite levels (%).

Table 5 - Mean values for hemoglobin, indirect bilirubin and urea in blood samples of cats in the different additive levels

Diet Hemoglobin (g/gL) Indirect bilirubin (mg/dL) Urea (mg/dL)
Control 14.12 + 2.06 0.1967 + 0.23 40.50 + 5.79
125 ppm Yucca schidigera 14.90 + 1.37 0.2367 + 0.14 48.17 + 4.75
250 ppm Yucca schidigera 15.10 + 1.25 0.2800 + 0.15 46.33 + 5.24
375 ppm Yucca schidigera 14.48 + 2.22 0.1483 + 0.10 45.17 + 4.36
0,5% zeolite 15.47 + 0.98 0.2333 * 0.16 46.00 +5.66
0,75% zeolite 14.65 = 1.91 0.2333 + 0.19 48.50 + 6.22
1,0% zeolite 1457 + 1.24 0.2833 + 0.19 39.83 + 5.12
CV (%) 10.35 35.47 12.20

The data for bilirubin were transformed by quadratic root for statistical analysis.

Means followed by different letters in the column differ by Scott-Knott test at 5% significance.

Table 6 - Meanvalues for creatinine (mg/dL) and hematocrit from
blood samples of cats under different additive levels

Diet Creatinine Hematocrit
Control 14.12 + 2.06 40.50 + 5.79
125 ppm Yucca schidigera 14.90 + 1.37 48.17 + 4.75
250 ppm Yucca schidigera 15.10 + 1.25 46.33 + 5.24
375 ppm Yucca schidigera 14.48 + 2.22 45.17 + 4.36
0.5% zeolite 15.47 + 0.98 46.00 + 5.66
0.75% zeolite 14.65 £ 1.91 48.50 * 6.22
1.0% zeolite 14.57 + 1.24 39.83 + 5.12
Phosphorus 0.0936 0.8693

CV (%) 9.72

Means for creatinine did not differ by Kruskal-Wallis test.
Means for hematocrit did not statistically differ by the F. test. Both are at 5%
significance.

Table 7 - Mean values for urine pH of cats fed diets containing
Yucca schidigera or zeolite

Diet pH

Control 5.84 + 0.50
125 ppm Yucca schidigera 5.74 + 0.53
250 ppm Yucca schidigera 5.71 + 0.32
375 ppm Yucca schidigera 6.01 + 0.52
0.5% zeolite 6.06 + 0.91
0.75% zeolite 5.58 + 0.47
1.0% zeolite 5.92 + 0.56
CV (%) 8.62

Means followed by different letters in the column differ by Scott-Knott test at 5%
significance.
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Conclusions

The supply of Yucca schidigera at levels of 125 and
375 ppm increases the ability to reduce odors in the feces,
as well as levels of 0.5 and 0.75% zeolite. However, these
zeolite levels not only increase the ability to reduce the
odor, but also improve fecal scores, promoting better results
than those obtained with the other tested levels. Therefore,
the use of 0.5 and 0.75% zeolite in commercial feed for cats
is recommended, but further long term studies are needed in
order to investigate the possible effects on the urinary pH
ofanimals.
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