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Abstract: The aim of this study was to investigate
the effect of a six-week supplementation with zeolite
on selected faecal parameters. Twelve fattening pigs
were divided into two groups, a control group (n =

6) and a test group (n = 6), with an average initial
body weight of 30.2 + 2.4 kg and 31.4 + 2.3 kg,
respectively. In the test diet, natural zeolite was
added at a rate of 20 g per 1 kg of feed mixture.
Statistical analysis of the results confirmed a
significantly higher average dry matter content in
the faecal samples of the test group (P < 0.01), as
well as higher crude protein and ammonia values in
fresh faeces samples (P < 0.01; P < 0.001) from the
group receiving zeolite. The analysed blood
parameters were not significantly affected by the
dietary treatment.
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I.  INTRODUCTION
The primary zeolite structure is characterized by a framework of linked tetrahedrals composed of oxygen atoms
surrounding a central cation [4]. Zeolites are minerals that have intriguing properties such as water absorption,
ion adsorption and cation exchange capacity [11].
There are many species of zeolites with differ in chemical formula, void volume, pore size, thermal stability,
and ion exchange [2]. Due to their chemical characteristics, zeolites have a relatively great potential for use in
animal production, especially in pig farms, as feed additives with direct and indirect effects on performance,
yield and reduction of environmental pollution.
The use of zeolites in swine farming is mainly related to animal nutrition. Earlier studies were focused to assess
the effect of zeolites on growth performance and other production parameters [7, 12].
The properties of zeolites allow the retention of nitrogen and confer the ability to improve the efficiency in the
digestion of proteins [6, 9, 12]. Newer studies also related zeolites to the preservation of the environment due to
their capacity to retain pollutants of animal production, especially ammonia [3, 5].
This study was conducted to evaluate the parameters of excretion depending on zeolite addition in feeds for
growing pigs.
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II. Materials and Methods

Twelve fattening pigs (meat hybrid) were divided in two groups (six in control group and six animals in test
group). The experiment was conducted during 42 days, with initial mean body weight (BW) 30.2 + 2.4 kg in
control group and 31.4 £ 2.3 kg in test group. The test group diet was supplemented with natural zeolite in an
amount of 20 g / 1 kg of feed mixture (fraction 0—0.3 mm). Composition of test and control diet and the analysis
of crude protein and energy from the diets are shown in Table 1. After 6 weeks, the faeces were collected in
plastic buckets. In the laboratory, they were analysed nitrogen substances (CP) and ammonia (NH3) from fresh
sample and the level of dry matter (DM). For these determinations, the procedures of AOAC [1] were used.
Blood was drawn from the anterior vena cava of each pig at day 42 for the determination of selected serum
biochemical parameters. Blood serum was analysed to determine urea using biochemical analyzer (Chemistry
Analyzer Ellipse, Italy). The differences between means were determined, according to the unpaired t-test using
GraphPad Prism 6 software.

II1. Results and Discussion

In the assessment of parameters of the diets used in the experiment, the test and control diets were almost
identical in crude protein content 171.7 vs. 172.3 g/kg and metabolizable energy 12.81 vs. 12.83 MJ/kg.

Zeolites has three essential properties: ion adsorption, water absorption and ion exchange capacity [11]. In
preservation of the environment zeolites have been tested continuously. In the test group was analysed a higher
dry matter content of faeces than in the control group (P < 0.01), with individual values within the range
28.5-33.9% vs. 24.5-28.5%. The humidity reduction in the faeces can be explained by the capacity of the
zeolites of absorbing more than 60% of their weight in water [13].

The level of nitrogen excretion parameters in the fresh faeces and serum urea levels in both groups are shown in
Table 2. By analyzing the CP content in fresh faeces samples in the test group, we recorded higher mean values
of CP compared to the control group (P < 0.01). Similarly, when assessing NH3 excretion in a fresh sample of
faeces, we found higher NHj3 levels in the test group, with individual values within the range 981-1376 vs.
615-896 mg/kg. In pigs, most of the nitrogen is excreted in the urine, to a lower extent in faeces. The total
amount of nitrogen excreted by these two pathways changes only slightly, but the shift of urine excretion to the
fecal nitrogen excretion has an impact on ammonia emissions. Ammonia is the final product of organic nitrogen
compounds from excreta (urine, faeces) of pigs. Its source is mainly urea present in urine. The ability of zeolite
to bind NH4+ was recorded in pigs repeatedly in many authors [6, 10].

There was no significant difference between the test group of animals supplemented with natural zeolite and the
control group in certain blood variables, including serum urea level. Blood serum biochemical parameters from
both groups were generally within the normal range.

Data obtained by Ly et al. [8] showed in growing pigs, higher faecal concentration of ammonia, as well as the
amount of its daily output in the treatments with zeolite. Zeolite and clinoptilolite were effective in reducing
ammonia produced by the deamination of proteins in the gastrointestinal tract during digestion, preventing their
absorption and resulting in increased fecal nitrogen, while the total nitrogen content in urine decreased [12].
Islam et al. [5] reported that the use of 0.5% artificial zeolite in the diet of pigs led to a significant reduction in
the emission of ammonia.

Results regarding production performance is variable and can be related to the different doses and kinds of
zeolites. The zeolites have potential for the mitigation of pollution and waste control processes produced by the
pig industries.
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Table 1: Composition and analysis of the diets.

Feeds: Test Control
(+ 20 g Zeolite per 1 kg of
feed mixture
Corn (%) 27.5
Wheat (%) 24
Barley (%) 24.1
Soybean meal (%) 21
Premix VM (%) 3
AA supplements (%) 0.4
Dietary indicators:
Dry matter (g/kg) 887.6 890.2
Crude protein (g/kg) 171.7 172.3
Metabolisable energy (MJ/kg) 12.81 12.83

Abbreviations: VM — vitamins and minerals, AA — amino acids, DM — dry matter, CP — crude protein, ME —
metabolizable energy

Table 2: Parameters of excretion in the faeces and the blood serum variables (Mean = SD).

Parameter Test Control
Faeces

DM (%) 30.63 £ 1.79%* 26.90 + 1,54
CP (%) 6.25 £ 0.45%* 5.53+£0.28
NH; (mg/kg) 1182.26 £ 155.14%** 750.96 £ 114.28
Blood serum

Total protein (g/L) 60.42 +0.55 60.05+ 0,55
Albumin (g/L) 32.80+0.87 29.98 +1.75
Glucose (mmol/L) 5.19+£0.11 5.05+0.06
Urea (mmol/L) 4.44+0.97 4.85+0.93

Abbreviations: SD — standard deviation; CP — crude protein; NH3; — ammonia; DM — dry matter; significant
differences: **P < 0.01, ***P < (0.001

IV. Conclusion

The addition of zeolites showed a higher content of crude protein and ammonia in the faeces from the group
given zeolite, decreasing their volatilization to the environment. No significant difference in selected serum
variables of protein metabolism was found between the test group of animals with natural zeolite
supplementation and the control group. The dietary addition of natural zeolite has no adverse effects on analysed
serum biochemical parameters and does not affect the normal physiological homeostasis of animals.
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