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I examined in depth the processing of meat products, and focus on the use of biocatalysts as legitimate food
additives, particularly microbial transglutaminase (MTG; EC 2.3.2.13). Treating meat with MTG is widely used to
improve the gelation properties of proteins, avoiding some undesirable attributes such as stickiness, high viscosity and
excessive meat adhesiveness. This study was designed to evaluate fhe major differences between the biceps femoris
muscles of chicken, beef and porcine, and between skeletal, smooth and cardiac muscle in chicken. (a) To examine
variations of the rheological, physicochemical and structural properties of vertebrate skeletal muscle (b} To identify
the factors that influences the activity of MTG on meat proteins.

MTG showed a significant and positive effect on the whole meat, and the data support my hypothesis that the
difference in the ability of MTG to catalyze the crosslinking of muscle proteins is muscle type-specific. The protein
concentration of vertebrate muscles treated with MTG and extracted in Guba-Straub-ATP solution showed a
significant decrease compared with the control samples. Yet, the variation in protein extractability among all meat
types could lead to some considerations of the mechanisms and the high-affinity reaction between MTG and myosin
heavy chain (MHC), the major protein in meat muscle as shown by SDS-PAGE analysis; The s(y-Glutamyl)lysine
content after treatment with MTG was double that in control samples of all meat types (whole meat, myofibrillar
proteins and myosin B “MB”). All samples also considerable showed a decrease in the surface hydrophobicity, which
is due to the protein-protein interaction. Scanning electron microscope images suggested that the macrostructure of
protein molecules in all meat types may vary greatly in size, configuration and complexity after treatment with MTG.
Data of MB revealed that proteins in chicken are folded into a strand shape that tightly encases a considerable number
of glutamine (Gln) and lysine (Lys) residues, whereas MTG substrate cannot couple Gln and Lys. The results also
suggest that susceptibility of MTG substrates to MB is variable and is dependent on the number of residual amino
acids in the proteins, which means the reaction site of MTG in MB is not the same among meat types. Scanning
electron microscopic images and histological studies (HS) revealed different physical structures and frameworks of
skeletal, smooth and cardiac muscles after treatment with MTG, which reflects differences in the reaction specificity
of MTG with the different proteins. HS also revealed that MTG reactions with meat proteins are both exogenous and
endogenous but heterogeneous. The fact that MTG reacts differently with proteins of different vertebrate muscles may
be due to (a) variation in muscle physiology and morphogenesis (b) biological variables (substrates) (c) variety of
biochemical properties such as the identity of amino acids, especially those with the ability to react with MTG, and the
amount and distance between transferable amino acids, (d) the amount of MTG inhibitors such as collagenase,
aminopeptidase and cystamine, which may exist in large amount in chicken then beef and pork.

Results lead to the suggestion that the functional properties of MTG make it a beneficial protein-binding agent,
helping to improve the functionality of proteins in terms of the texture and gelation of meat products. Generally, the
results of this research may considerably contribute to MTG applications in the meat industry, as the evidence suggests
that MTG has the ability to function with all muscle types to increase the water retention and the texture of meat

. products taking in consideration the MTG volumes that must be used with each muscle type.
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