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The article presents the results of the analysis of the connection between the intensive growing conditions and feeding of 

highly productive commercial pig combinations with the indices of their meat quality in the ecological aspect of the "organism 

- environment" interaction. It is established that the pork quality is an important complex index that determines the ecological 

status level of important interrelated processes of pork production, human nutrition and the natural environment 

functioning. It has been proved that high-producing pigs have a different level of meat quality indices under the same 

conditions of keeping and feeding, which is important for the improvement of ecological and technological systems of pork 

production. 

The conclusion is made on the need to control improving of feeding rations for high-producing meat-type pigs grown with 

intensive technologies, by amino acid and mineral composition. The emphasis is made on improving the availability of 

nitrogen and phosphorus in the plant-based fodder for pigs and reducing the negative impact of residual metabolites on the 

ecological status of the environment. 
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Introduction 
Recently, consumer demand for lean pork has increased significantly. The capacity of intensive breeding and fattening of commercial 

breeds and interbreeding combinations of meat pigs is growing, with the prospect of further general increase in animals’ meat 

productivity due to genetic and technological factors. However, rigid conditions of intensive growth and fattening of pigs, aimed at 

increasing of the meat yield in carcasses, negatively affect the pork quality, which is confirmed by our previous studies (Bankovska , 

2015). 

Recently, the processing industry faces the problem of the defects manifestation in pork - PSE (pale, soft, exudative) and DFD (dark, 

firm, dry), which is the cause of a number of the intensive production negative effects and is officially recognized as the major economic 

risk factor for fresh and processed pork (Monin, 1987, Kuo  & Chu, 2003). Researchers of today tend to conclude that both defects 

gradually progress in the muscle tissue of all farm animals and poultry species that are intensively fed and undergo pre-slaughter stress 

period (Adzitey  & Nurul, 2011). 

On the other hand, the operation of pig enterprises of various capacities is often accompanied by the problem of manure 

accumulation, pollution of air, soil and water by animal excrements and their degradation products (Kalinchik, etc.). 

The purpose of our studies was to analyze the connection of intensive conditions in growing and feeding high-performance 

commercial pig combinations with meat quality indices in the aspect of "organism - environment" interaction. 

 

Materials and methods 
The study was carried out on the basis of TOV “Dnipro-Hybrid” in the Dnipropetrovsk Region using pigs of three commercial 

combinations obtained from American meat breeds: two-breed Yorkshire - Landras sows (Y × L), which were artificially 

fertilized with sperm of Yorkshire breed boars (Y), two-breed Berkshire - Duroc (B × D) and Hampshire - Duroc (G × D) boars. 

The total number of the studied animals was 90 goals. 

Store pigs feeding was carried out according to the three-phase system with standard fodders prepared using the "Agrtronix" 

automatic equipment in accordance with the recommendations of the leading firms and modern norms for store animals 

fattening (National Research Council, 2012). Premixes were used with protein-mineral-vitamin and enzyme complexes, intended 
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for better fiber digestion and protein assimilation, increasing the availability of phosphorus and calcium. Pigs were fed to the pre-

slaughter live weight of 100 ± 5 kg. 

Pig carcasses assessment was carried out in a slaughter shop of the holding after 24 hours of gradual cooling in the temperature 

regime of +2-4°С in accordance with sanitary and veterinary requirements. The content of lean meat in the carcasses (MF, %) was 

studied using the "two-measurements" method (EU, 2011). 

Samples for analysis were selected from the longest muscle of the back (m. longisimus dorsi) 24 hours after the pigs slaughter at the 

level of 9th-12th thoracic vertebrae. Electrical conductivity (LF) and active acidity (pH) indices were measured by the "LF-Star CPU-

Pistole" portable device (Germany). 

Assessment of physical and chemical parameters of pig muscle tissue quality was carried out according to the methodology 

guidelines of VASGNIL (1987) and according to DSTU ISO 2917-2001. Chemical analysis of meat and fodder samples was 

carried out according to generally accepted procedures (Laboratory Methods of Research, 2012). 

The processing of the experimental studies results was carried out using descriptive statistics methods and one-factor dispersion 

analysis (ANOVA) by means of Statistics 6.0 for Windows software. The difference reliability was taken for the significance levels: p ≤ 

0.05, p ≤ 0.01 and p ≤ 0.001.  

 

Results of the study and their discussion 
The study revealed that the indices of lean meat (MF) yield calculated by the "two measurements" method in pig carcasses 

obtained from the combinations (Y × L) × (B × D) and (Y × L) × (G × D ) under the EUROP (S) European system had a high level 

of S class ("superior" - the highest quality): 60.8 and 62.5% (p≤0.001) respectively. Pigs with a greater proportion of the 

Yorkshire breed (Y × L) × Y had an average meat content of carcasses that met the requirements of the E class ("excellent" - 

excellent) - 59.0%. 

Assessment results of pH, electrical conductivity, moisture capacity and heat treatment losses indicate that meat of the three 

high-producing meat pig combinations manifested pronounced or moderate PSE-myopathy in the longest back muscle highly 

valuable for further processing. (Table 1). 

 

Table 1. Quality indices of various breed combinations pork, (n=30),  

Index 
Breed combination 

(Y × L)× Y  (Y × L)×( B × D) (Y × L)×( G × D) 

рН 24 5.55±0.016 5.53±0.015 5.48±0.020 

LF 24 , мСм/см 8.45±0.330 9.37±0.219 9.23±0.224 

Softness, g/cm2  92.73±0.424 84.57±0.306 104.89±0.578* 

Cooking losses, % 22.85±0.766 23.00±0.362 24.66±0.433 

Water-retention capacity, % 52.90±1.038 51.87±0.766 45.52±0.613*** 

Total moisture, % 74.29±0.192 73.97±0.263 74.37±0.233 

Protein, % 22.94±0.199 23.26±0.307 23.16±0.245 

Intramuscular fat, % 1.81±0.121 1.57±0.160 1.31±0.097** 

Ash, % 1.073±0.0180 1.194±0.0110 1.162±0.0170 

Са, % 0.050±0.0020 0.046±0.0020 0.044±0.0010 

Р, % 0.099±0.0040 0.105±0.0010 0.104±0.0030 

Note: * – р ≤ 0.05, ** – р ≤ 0.01,  *** –  р ≤ 0.001.  

 

In accordance with the quality standards, the water-retention capacity of pork must be within the range of 53-65%; softness 

ranged within 58.04-84.30 g/cm2 (Reference book, 1979). The muscle tissue of the longest back muscle in the interbred 

combinations (Y × L) × (G × D) has the highest difference with the norm: softness - by 19.63%, water-retention capacity - by 

11.53%. 

Regarding the chemical composition, the meat samples of the studied pig groups answered to the present-day level of lean 

pork. With high protein content the fat content was low. In meat obtained from the four-breed pig combinations, the 

significantly higher protein content was detected than in that from the two-breed analogues (p≤0.001). Thus, at the same level 

of feeding, pigs of various commercial combinations had different levels of muscle tissue quantity and quality. 

Particular attention is drawn to the lower content of total phosphorus in pork: 0.099-0.105% compared to the norm of 0.160-

0.180%, which may indicate its insufficient amount as part of the ration’s feed components, deviation in the Ca: P ratio or a 

low level of phosphorus recovery by the animal organism. 

Assessment of the nutrition and chemical composition of mixed fodders showed that in general the level of pigs feeding was 

sufficiently high and mostly correlated with the requirements of the current regulatory guidelines (Ryadchikov, 2008) (Table 

2). 

 

Table 2. Chemical composition and energy value of fodders for pigs on nursery and fattening, %. 

Index Name of fodder and fattening periods 

X
SX 
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Starter 

77-89 days 

Grower 

89-110 days 

Finisher 

110-167 days 

Dry matter 90.66 90.64 88.95 

Total moisture 9,34 9,36 11,05 

EU, MJ/kg 12.68 12.51 12.23 

Crude ash 6.60 7.05 5.15 

Nitrogen 2.83 2.72 2.31 

Crude protein 17.69 16.97 14.41 

Crude fat 3.71 4.37 3.51 

Crude fiber 4.85 5.57 5.64 

NFE (nitrogen-free extracts) 57.82 56.69 60.24 

Total Са 0.45 0.51 0.48 

Total Р 0.48 0.49 0.51 

Total lysine, g 11.1 10.0 8.40 

 

However, comparison of the meat and fodder analysis results indicates the need for additional improvement of dietary 

rations for commercial pig combinations with high intensity of muscle tissue synthesis in carcasses. It particularly concerns 

the content of the essential lysine amino acid and its relation to metabolic energy, which turned to be somewhat higher in 

fodders for pigs on nursery and fattening and was 0.88, 0.80 and 0.69 g/MJ, respectively, as compared to the norm (0.82, 0.71 

and 0.62 g/MJ). 

It should also be noted that in animal fodders the calcium-phosphorus ratio did not meet the normative levels and was 0.9: 1.0. The 

results of our study confirmed the current general tendency that pigs with a high content of lean meat in carcasses, obtained 

in the intensive fattening conditions, have a high level of free moisture and increased rigidity of meat. 

Studies have shown that with a low level of energy intake, the protein component of the fodder is absorbed more poorly in 

the body and excessive nitrogen is released into the environment. And at a high level of fodder energy value, metabolic 

processes in the animal body contribute to a greater fat growth in carcasses (Ryadchikov, 2008). 

Optimizing the lysine content in relation to the metabolic energy in fodders is also an important moment in reducing fodder 

costs per unit of growth of fattening stores. 

It is known that a low percentage of phosphorus in the meat of the studied pigs is a sign of the need to improve the content 

of calcium and phosphorus elements in fodders that directly participate in the synthesis of muscle tissue and its normal 

functioning. These elements are deposited in animal tissues and organs, therefore their lack in the fodder is compensated by 

the latter, which affects the health and productivity of pigs, as well as the pork quality (Podobed, 2014). We believe that the 

increased intensity of high-productive meat pigs’ stores fattening requires improvement of the calcium-phosphorus ratio to 

the norm (Ca:P=1.2-1.3: 1.0). Moreover, laboratory studies have found the lowered phosphorous content in the muscle tissue 

of commercial pigs. At the same time, it is necessary to consider the availability of these minerals for absorption in the animal 

body. 

The results of our study also confirm the fact of the lack of phosphorus absorption by animals due to the action of phytase 

enzyme on plant fodders; in pigs with a high intensity of metabolic processes for the normal synthesis of muscle tissue, there 

is a need for additional attention paid to solving this problem (Podobed, 2016). Otherwise, the proportion of phosphorus that 

is not absorbed by the body is excreted with feces into the environment. 

 

Conclusion 
The pork quality is an important complex index of the ecological level of a number of interconnected processes, such as pork 

production, human nutrition and the environment. 

Highly productive commercial pig combinations have different levels of meat quality indices under the same conditions of 

keeping and feeding, which is important for improvement of ecological and technological systems of pork production. 

The issue of feeding high-productive meat pigs grown under intensive technologies requires a comprehensive solution: 

rations improvement by amino acid and mineral composition, emphasis on improving the availability of nutrients for pigs, 

increasing the priority of quality pork production and reducing the negative effects of residual metabolic substances for the 

ecological state of the environment. 
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