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. INTRODUCTION

The production of broiler poultry is an important part of agriculture with the 105.26 million tons of meat products
for the world market in 2023 [1]. The demand for poultry meat products has increased due to the increased demand
of consumers to purchase meat with a low cholesterol content, which has resulted in an increase in the production
of broiler poultry [2].

The fattening poultry excrete dust into the environment, which is created by peeling off the surface cells of the
epithelium, from feed, skin and excrement. Therefore, dust pollution in objects is of organic and inorganic origin.
Other pollution agents are microorganisms, namely non-pathogenic and pathogenic, NH3, CH4, N2O, CO, and
H>0. The mentioned factors act on birds mechanically, immunosuppressively, allergenically or infectiously. Their
effects can negatively affect the temperature and humidity of the air. The welfare effects of air pollutants such as
ammonia have been observed at the behavioural and physiological levels. To reduce the produced NH3 emissions,
it is necessary to know the principles of their formation. Nitrogen and nitrogenous substances are excreted in birds
in the form of uric acid.
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A large amount of ammonia is produced in the process of microbial mineralization of uric acid [3]. Ammonia
causes respiratory diseases [3]. They are converted to ammonia by the activity of the enzyme urease, which is
excreted in animal feces, within a few days. Under these circumstances, nitrogen is in the form of ammonium
cation (NH4") at acidic or neutral pH or in the form of ammonia (NHs) at higher pH. It is possible to influence the
concentration of ammonia in the environment of broiler poultry farms by changing the feed from the point of view
of protein and amino acid content.

Humic substances (HS) are complex and heterogeneous mixtures of polydispersed materials that are formed
by biochemical and chemical reactions during the decomposition and transformation of plant and microbial
residues in the process of humification. The basic components of this process are plant lignin, its transformation
products, polysaccharides, melanin, cutin, proteins, lipids, nucleic acids and fine coal particles [4]. Humic and
fulvonic acids are two major components of HS that have similar functional structures and their general
characteristics are similar to humus [5]. Fulvonic acids consist of many active functional groups: phenolic,
hydroxyl, carboxylic and hydroquinone [6]. Gao et al. [7] found that fulvic acids can increase the proportion of
beneficial bacteria in the gut, increase the secretion of digestive enzymes including lysozyme, protease, and acid-
alkaline phosphatase, and improve intestinal digestion.

The aim of the experimental study was to evaluate the effects of dietary HS intake on nitrogen excretion
measured as the ratio of nitrogenous substances to ash insoluble in HCI analyzed in the excreta of fattening
turkeys.

1. Material and Methods

The experimental study was authorized by the Ethics Committee of the University of Veterinary Medicine and
Pharmacy in Kosice. 20 turkeys (Hybrid Converter, average weight 1726.8 g) from the age of 6 weeks were
supplied from a commercial farm (Nadudvar, Hungary). The birds were randomly divided into 2 groups of 10
individuals each (control Co and experimental Exp) and marked with identification rings. Housing was carried
out in 2 pens in an experimental poultry breeding hall with constant access to feed and water. The pens had an
identical orientation. Two commercial feed mixtures (FM) (De Heus, JSCo, Czech Republic) were used for
feeding during the experiment: a/ turkey midi forte (TMF, crude protein (CP) 238.8 g.kg™) from 1st day of the
experiment up to 12 weeks of age, b/ turkey maxi (TM, CP 195.7 g.kg™?) from 13 weeks of age to the 70th day of
the experiment). The feed mixtures did not contain antibiotics and growth stimulators. FM contained the
anticoccidial and histomonostatic sodium monensinate 70.0 mg.kg™.

The feed of experimental chickens was supplemented with products containing humic substances (HS) (Humac
Ltd., Slovak Republic). Humac MycotoxiSorb was added to the feed of experimental group B in the amount of 5
g.kg. The mentioned additive had the following parameters: particle size up to 200 um, pH 5.8, maximum
moisture 21%, humic min. 650 and fulvonic acids min. 50 g.kg* in dry matter (DM). Food and water intake during
the entire experiment was ad libitum. Turkey weights and feed consumption were measured during the
experimental period at two-week intervals. Excrements were collected from both groups on a clean plastic pad for
the analysis of DM, CP, ash and ash insoluble in HCI on day 27, 30, 34, 42 and 57.

Experimental diets and excrements were analyzed (Table 1) according to the methods of the Association of
Official Analytical Chemists [8]. Determination of DM, CP, crude fat, starch and ash in both feed mixtures was
carried out. Neutral detergent fiber was analyzed by the method of Van Soest et al. [9]. Atomic absorption
spectrophotometry (AAS) was used to analyze the mineral composition of feeds [10] Phosphorus was quantified
spectrophotometrically [11]. Determination of the proportion of ash insoluble in HCI in the feed mixture was
carried out according to Dangk et al. [12]. The value of metabolizable energy (ME) was calculated by the formula
according to Commission Regulation (EC) no. 152/2009 [13].

Data are expressed as mean + standard deviation (SD) of individual values. The mean values of the results
were compared by the Student-Newman-Keuls test.
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Table 1 Analyzed content of nutrients in experimental diets

Analyzed nutrients Feed mixture

(gkgh Turkey midi forte (TMF) Turkey maxi (TM)
Dry matter 1000.0 1000.0
Crude protein 238.80 194.90
Crude fat 39.50 53.60
NDF ! 146.60 167.40
ADF ? 77.80 72.70
Starch 472.10 518.70
NSC3 592.50 643.0
Ash 78.50 62.40
Ca 11.40 12.30
P 6.90 6.70
Na 1,80 1.80
Cu 0.023 0.026
Zn 0.143 0.117
ME 4 (MJ kg™!) 13.67 14.10

I“ neutral detergent fibre, > acid detergent fibre, > nonstructural carbohydrates, * Metabolic energy (European
Commission (2009)

1. Results and Discussion

The values of the CP excretion parameter, expressed as the ratio of excreted CP to ash insoluble in HCI, are shown
in Table 2. A positive effect of HS intake on this parameter was observed in the experimental group of turkeys at
all samplings periods (day 27, 30, 34, 42, 57) with statistically significant differences on the 34th and 42nd day
of the experiment. A positive effect of HS intake on reduction of the excretion of CP in the experimental group of
turkeys was observed.

According to Tang et al. [14], it is possible to regulate nitrogen metabolism by the treatment with fulvic
acids, which are components of HS, and increase the utilization of nitrogenous compounds in the intestine of
poultry and thus reduce the elimination of ammonia through excreta. Ammonia is produced in the poultry intestine
by the deamination of amino acids and the hydrolysis of urea.

If the ammonia content of the intestine is reduced, then the compensatory effect of ammonia on the
intestinal cells is alleviated, resulting in an improvement of the intestinal barrier and intestinal histomorphology
[15].

Decrease of ammonia was observed in the experiments Ji et al. [16] as well, when the dietary addition of
HS for pigs decreased emission by 3 to 18%.

HS were shown to inhibit urease activity. Therefore, the direct application of HS to manure also reduced
beef feedlot ammonia emissions [17].

V. Conclusion

Dietary intake of HS at an application dose of 5 g.kg™ reduced the excretion of nitrogenous substances measured
as the ratio of CP excretion to ash insoluble in HCI in the case of all samplings. It points to the potentially positive
impact of these additives on the environment.
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Table 2 Content of dry matter, nitrogenous substances, ash and ash insoluble in HCI analyzed in

excrements of turkeys after intake of humic substances (mean = SD, n = 8)

Sampling  Dry matter CP Ash Ash insoluble CP/ Ash
(day) [9.kg!] [9.kg Y [9.kg ! in HCI [g.kg?]  insoluble in HCI
Co Exp Co Exp Co Exp Co Exp Co Exp
27 266.95% 340.26% 5.92@ 858% 4596% 68.16° 1.88 250* 7.70% 3.72°%
+3453 +£1722 £330 +415 = +928 +£186 =080 =171 234
10.17

30

34

42

57

237.84% 259.20% 4.16* 4.81% 32.47% 43.89° 1.11* 205° 579@ 247°
+27.08 +£18.03 049 +240 + +715 +060 %029 +492 =+153
13.08

302.71% 284.48° 18.14% 6.39° 49.99% 4506° 1.85% 2.09% 10.22% 3.21°
+16.89 +24.50 + +392 +169 +435 £027 +041 +£823 +226
13.21

206.542 234.16° 4.04% 485 2831% 38.02° 1.15% 1.89P 4.87% 268°
+13.07 +1482 045 +114 +680 +135 =025 £036 =081 =*0.99

210.22@ 205.47% 3.25% 2928 23.45% 2875 1.00® 1192 4.48% 246°
+1399 +1666 *+123 +073 +517 +170 +050 =*=0.07 =*344 +0.62

Means with different indexes are significantly different (** P < 0,05)
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