© 2013
Kotsjumbas H. I., Doctor of Veterinary Sciences, Professor
Lviv National University of Veterinary Medicine and Biotechnologies after S. Z. Gzhytskyi
Shchebentovska O. M., Candidate of Veterinary Sciences, scientific worker

Pуatnychko O. M., Candidate of Agricultural Sciences, junior scientific worker

Koliada Kh. O., junior scientific worker
State Scientific Research Control Institute of Veterinary Medicinal Products and Feed Additives, Lviv
THE DYNAMICS OF STRUCTURAL CHANGES OF BROILER CHEST MUSCLES ON EARLY TERMS AFTER SLAUGHTER
Reviewer - Doctor of Biological Sciences, Professor O. H. Malyk
The article presents the dynamics of morphological changes of broiler chest muscles after slaughter. The terms of rigor mortis development and structural changes of muscle tissue were tested in the process of broiler meat ripening. It was set that autolysis of white group of muscles is occurring gradually, but is developing quickly enough. In 4 hours after slaughter the changes, observed in muscle tissue, are typical for early stages of autolysis, achieving the maturity in 24 hours after slaughter.
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 Statement of the problem. Poultry meat is one of the most widespread types of raw material used for manufacture of half-finished products and finished meat products. Today there are no any data about structural changes of chest muscle tissue in the process of ripening of poultry meat and development stages of poultry meat after rigor mortis. The muscles are known to be inflexible under condition of rigor mortis, with bad technological characteristics, low moisture keeping properties [1-3]. 
Analysis of major studies and publications which discuss the problem. In the process of muscle tissue ripening not only chemical and physical properties are changing but also morphological and ultrastrustural changes are taking place that vary depending on autolysis stage [4-6]. The understanding of dynamics of structural changes in broiler muscle tissue in the process of autolysis will provide its effective usage especially on early stages after slaughter.

The aim of the work was to examine morphological changes of broiler chest muscles in the process of autolysis.

Materials and methods. For examination of changes of broiler chest muscles in the process of autolysis the pieces of fresh-killed meat were collected in 15 min, 1, 2, 4, 12 and 24 hours after slaughter. For examination of structural changes of muscle fibers in the process of autolysis histological and electron-microscope tests were used. For electronic microscopic test the material was fixed for 2 hours in 1,5 % solution of glutaric aldehyde in 0,2 molar cacodylate buffer (pH – 7,2). The samples were washed in two portions of buffer and fixed in 1,5 % solution of osmium oxide (OsO4), contrasted by uranilacetate and ecompassed in epoxy – Epon-812. The samples were re-examined and pictured by means of transmission electron microscope ПЕМ-100. For histological test the pieces of meat were fixed in 10 % neutral formalin, dehydrated and dipped in paraffin. The histological cuts were made stained by haematoxylin and eosin. 

Test results. Histological tests of cross cuts of broiler chest muscles in 15 min after slaughter muscle fibers were clearly outlined, sarcoplasma was homogeneously stained, dark-blue nuclei of oval form were observed under sarcolemma. Ultra-structural test of muscle tissue of chest muscles in 15 min after slaughter showed that actomyosin protein apparatus vary both on different muscle zones and in different clusters of muscle fibers (fig. 1). Not only relaxed muscle fibers were detected but also highly contracted ones. Between clusters of myofibrils of contracting actomyosin complex and under sarcolemma there were mitochondria of oval and round form with distended crista (fig. 2). 
On the area between myofibrils the tubules of endoplasmic reticulum were clearly detected. The nuclei of muscle fibers were with distinct but concave nuclear membrane, where chromatin concentrated. Histological tests of broiler muscles in 1 hour after slaughter showed that most of muscle fibers of wave form, skeletal striated muscles were clearly expressed. Hyperchromic nuclei of oval form are situated on the whole size of muscle fibers (fig. 3).

Ultrastructural tests of chest muscles in 1 hour after slaughter detected muscle fibers on different stages of post mortem changes. Outlines of nuclear membrane were preserved. Chromatin is uniformly situated along the perimeter of nucleus. In 1 hour after slaughter temperate contraction of sarcomeres and their length reduction were monitored (fig. 4).
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Fig. 1. Ultrastructure of chest muscles in 15 min after slaughter, x 15 000
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Fig. 2. Mitochondria with distended crysta in 15 min after slaughter, x 15 000
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Fig. 3. Structure of fibers of chest muscles in 1 hour after slaughter. Haematoxylin and eosin stain. About 10, v. 200
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Fig. 4. Ultrastructure of muscle fiber in 1 hour after slaughter. x 15 000


In 2 hours after slaughter most of muscle fibers are sinuated with well-expressed skeletal striated muscles. In certain muscle fibers we observe microclefts and destructive changes in sarcolemma ruptures. The muscle fiber nuclei are easily detected, the integrity of nuclear membrane is preserved, nucleus chromatin is not fragmented. However, we observe mitochondria with damaged external membranes and damaged crista. In 4 hours after slaughter and cooling of chest muscles actomyosin complex is swelling, the integrity of nuclear membrane is contravening. The boundaries between certain muscle fibers are well differentiated, but the number of cross clefts and ruptures is increasing (fig. 5). Longer preservation of muscle tissue causes destructive changes typical for appropriate stage of meat ripening. 

In chest muscles in 12 hours after storage in cooled condition we detect plural cleft-like disorders of sarcoplasma. Thickened but small fragments of muscle fibers are often situated separately from basic mass of fibers. Cell nuclei are easily detected. Ultrastructural test detected edematic mitochondria with clarified matrix and destroyed crista. Nuclei of muscle fibers were swollen and chromatin gained granular form (fig. 6).
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Fig. 5. Structure of thoracic muscle fibers in 4 hours after slaughter. Cross clefts and rupture of muscle fibers. Haematoxylin and eosin stain. About 10, v. 40
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Fig. 6. Structure of muscle fiber of chest muscle in 12 hours after slaughter. Clefts and devastation of sarcoplasma. About 10, v.  40


Histologically in meat that had been ripening in cooled condition for 24 hours we detected the development of morphological signs typical for autolysis. The form of certain muscle fibers is preserved but misshapen and twisted muscle fibers dominate where skeletal striated muscles are expressed. We have also observed muscle fibers with cross clefts and ruptures. Cell nuclei are oval and spindle-shaped with expressed hyperchromatosis. Between elements of muscle and connective tissues there was a creation of small-grained protein mass (fig. 7).

Basic ultrastructural changes during this period were accompanied by lamellar and fibrillar elements of muscle fibers, devastation of significant part of cellular organelles, rupture of myofibrils and external membrane of muscle fibers – sarcolemma (fig. 8).

	[image: image7.jpg]



Fig. 7. Structure of muscle fiber in 24 hours after slaughter. Accumulation of granular protein mass. Haematoxylin and eosin stain. About 10, v. 40
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Fig. 8. Ultrastructure of muscle fiber in 24 hours after slaughter. x 15 000


So, analyzing the results of histological and ultrastructural changes in thoracic muscles in 15 min we should indicate that after slaughter there are stages of transition from post mortem weakening to post mortem rigor of muscles. The development of these processes is short, since large number of elongated relaxed muscles was detected together with large number of contracted muscle fibers. In 2 hours after slaughter in thoracic muscles actin filaments became thinner and myosin filaments swole. In 24 hours after slaughter in thoracic muscles typical signs of autolysis were detected. Mitochondria were swelling, their crista were fragmenting and some of them were destroying. Clefts of muscle fibers, ruptures and fragmentation caused going out of cells into intercellular space. 

Conclusions: on early stages after slaughter of broilers the autolysis process of white group muscles is not single-step but develops quickly enough, achieving the stage of marked ripening in 24 hours after slaughter. However, we should indicate that in 4 hours after slaughter the changes that are taking place in muscle fibers are typical for initial signs of autolysis that show the possible usage of such meat for further technological processing, reducing the terms and technological cycles during the process of meat product manufacture. 
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