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ABSTRACT

Structure analyzer devices were constructed foividdal breaking and compression
force measurement for dry cat foods. Three commlyrcavailable products with
different flavors (chicken, lamb, tuna) of two mianturers (premium and good quality)
were examined. The self-developed devices werd fitd a computer-controlled
structure test equipment. From a methodologicahpof view the different granule size
and a curved granule surface cause uncertain reswith the application of individual
breaking device. However the cat food structurerati@rization with the compression
measurement device was successful. The measumsdvialues varied between 0.9 and
1.38 N/mr According to the results of a parallel animal feeence test the feed
consumption values were remarkably different betwfeed types. Concerning the feed
intake of the most and least preferred cat foodeenttwan fivefold difference (75 vs. 420
g) was measured. With joint evaluation of the dtrrad and preference results the
hardest product proved to be the most favorable tfeg cats. Interestingly the
compression force and also the feed intake sequaoeed to be identical in case of the
measured cat food products.
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INTRODUCTION

Commercial cat foods can be classified as wet, sezhior dry products. Dry foods
typically with less than 12 percentage of water teoh are available in extruded,
granulated, farinaceous form or a kind of biscuitsaditionally the physical quality of
extrudes can be characterized by the hardraess the structural stability which
parameters have an outstanding importance in feédstry. According the results of
Tran et al (2011) the temperature, the duration of dryimgeti the particle size and the
moisture content have remarkable effects on hasda@sl structural stability. These
physical parameters are important not only frommeibut also from packaging and
transporting point of view as the breakable gramidad to quality problems.

The so-called plaque development of dogs and @atsbe considered as a serious
health problem. The tartar coated teeth provideglent conditions for microorganism
colonization causing inflammation, unpleasant breatd as a final result loosing of the
teeth. The proper chewing helps to clean the tespecially in wild animals getting
more natural feed than our pet animals. Howeverngernial pet foods are available
which were developed considering the recognizedetation within pellet hardness and

129



Eles et al.: Texture of dry cat foods and its rielatto preference

the level of plaque formatiorC(pp et al, 1999). The relationship of feed hardness and
the occurrence of certain diseases — or more getherdife quality were examined by
Bailoni and Cechiard2005) in case of old dogs.

The producers identify the palatability as a mealsiar parameter of feed preference
and feeding behavior. These measures are determipdtie sense of taste, aroma,
shape, particle size and structural characteri§fican et al, 2008). The feed preference
of cat is mostly depending on the feed’s smell Whian be affected by microbiological
contamination, rancidity, aroma distortion or inm@cases structural degradation of the
product Deffenbaugh2007). It is well known that the hardness of feadlticles have
remarkable effects on feed preferenceanimals in general(Skoch et aJ 1983).
According to the experiment of Trivedind Benning (1999) the cat rejects feed
containing sharp particles which could cause irgisvithin the mouth or the stomach of
the animal.

Aims: Method development and measuring device cocison for dry pet food
structure characterization based on the use ofieersal texture analyzer. We also
aimed to compare the animal acceptance and thetwgtalicharacteristics of commercial
cat food samples.

MATERIAL AND METHOD

The structural studies were carried out in the latowy of Kaposvar University Institute

of Food and Agricultural Product Qualification by camputer-controlled structure

analyzer type: ZwickRoell Z005. For the measuresesglf-developed devices were
constructed considering the work ®homas and van der Poél996) as basis. Two

types of measurements (individual breaking and cesgion) were performed. The
force on the measuring cell and the maximum congagorce per unit area (N/mm2)

were continuously recorded with testXpert V11.0ftwgare during the snap or the

volume changes of the sample, which is directlatesl to the energy needed by the
chewing process of the animals.

In the course of the methodological studies, weestigated the hardness of the
commercially available dry cat foods. Three différdélavored products (chicken-A,
lamb-B, tuna-C) of two manufacturers in two differequality categories (premium-1
and good-2) were compared during our study.

The samples used in the structural analysis, wks@ iadependently analyzed by
preference tests &zent Istvan University, Faculty of Veterinary Suie, Department of
Animal Breeding, Nutrition and Laboratory Animali&ece. Based on sample selection
and the implemented procedure, the cats could ehbesween three different feeds
(chicken, lamb, tujafrom the same manufacturers per trial. These elsotmme from
two (premium, good) different manufacturers. Theas were kept in individual cages
and were feedd libitum The feed consumption was recorded for 8 consexdtys.

The calculated average values of the recorded mawirshear force per unit area
(N/mm?2) measured during the experiments were taébdland graphically presented
with Microsoft Excel 2010. For the statistical ays$ (One-Way ANOVA), IBM SPSS
Statistics 20 software was used. In order to comfiag treatment means, Tukey test was
applied (P=0.05) and finally, correlation analysis was perfednto calculate the
relationship between the studied variables.
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RESULTS AND DISCUSSION

Device development

For the individual breaking of the food grains wesigned a special, stainless steel
pressure piston, with a diameter of 10 mm and rosimaped, horizontal surface that
exerted the pressure on the samplietire 1. The sample was placed on a horizontal,
circular shaped appurtenance; an anvil with a dianef 20 mm, which was approached
by the moving piston with 50 mm/min speed. Theatise between the anvil and the
pressure piston was 16 mm in the starting posifidre piston moved a distance of 14
mm during the measurement, causing the food satafdle tested to collapse under the
generated pressure. For a given product, a séd &ddd grains were measured. Prior to
the experiments, it was necessary to define theageecross section for all products in
order to ensure the accuracy of the measured §brearby the instrument, since the use
of incorrect cross section values could lead to lifees of the measured results and
therefore an erroneous interpretation of them.

A 50 mm high and 50 mm inner diameter, stainleeslstylinder was prepared
perform the compression measuremeRtst(re 2. Inside the above specified cylinder,
there was a solid piston of stainless steel (heitthtmm, diameter: 44 mm) which was
used for the compression. During this phase optieeedure, the piston compressed the
samples only to 80% of original volume. The pistgmeed was 50 mm/min. The
measurements were repeated 15 times.

Picture 1. Breaking device Picture 2. Compression device

Individual breaking of the granules

Remarkable differences were determined within tleimum breaking force values of
the measured pet foodsigure 1). The samples of the first producer can be diviaal
two well separated groups with significantly diffet force resistance. In case of the
second brand the force measurement resulted siwdllres independently from the
composition of the sample. Interestingly feeds vidtbantical ingredient contents shows
remarkably different structural characteristicsspreable due to their manufacturing
technology.
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Figure 1

The maximum force required to individual breaking of feeds
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Where: 1-premium, 2-good; A-chicken;l8mb, C-tuna

It is noteworthy that in case of a product withfeliént granule sizes this approximat
is not applicable. Further methodological problem ariseghe granule surface
remarkably curved causing a so-called “tstep” structural degradation of the sarr

Compression measurement

During the course of methodological experiments ¢tpdimal sample olume was
determined based on the maximum force value needhd 80 percentage compressi
According to our preliminary results 25 cm? of sdempolume proved to be adequate

the further measurements. It should be mentionatl plarticle size and ape have
remarkable effects on the extent of compressionva¥er in the present study this effi
was negligible due to the similarity in size and of the examined samp

Figure 2

Results of the compression measureme
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According the compression results the 1A samplesqut to be the hardest among
six examined samples similarly to the results @& idividual breaking measurem
(Figure 2. There were statistically proven differences befmthe compression values
of the samples. Based on the lower standard dewmiatalues of the compressi
measurements this method seems to be more rettedieindividual breakin It should
be noted that the different granule shapes and @ffect the cmpression rate which
modify the results remarkably.

Preference test

The average feed consumption values were remarldifigrent between the sam-
groups with similar feed composition. The differerwithin the most and least preferi
cat foods were more than fifeld in food intake Figure 3. On the other hand it is
obvious that the taste characteristics have afgigni effect on the preference ord
too.

Figure 3

Average feed consumptio
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Where: 1-premium, 2-good; ghicken, E-lamb, C-tuna

According the results the hardest 1A product proiele the most favorable cat foc
Interestingly the order of the compression forcedsa Figure 2 is similar to the feed
intake order of the different cat food productsdly a strong correlatiorr = 0.97) was
obtained between these structural and preferertes

CONCLUSIONS

The structure analyzer device development was saefude From methodological poi
of view the compression equipment was useful incstiral characterization of the d
pet food samples in a stable and reproducible marw&ing the method, remarkat
structural variations were described within thedf@amples with different compositis
provided by different producers.
The hardness of the dry cat food granules has stantial effect on their preference.

Regarding to the composition and structure intézastfurther examinations are neec
to describe the interrelations in detail.
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