SCOPE AND OBJECTIVES

Proteins from fish muscle are considered as very nutritious owing to its easy digestibility and its association with polyunsaturated fatty acids in fish muscle. Fish muscle proteins are mainly contributed by actin and myosin. In comparison to other muscle proteins, fish proteins are less stable for processing and storage. Because of this fact a good amount of this high value proteins ends up in fishmeal plants or go as manure. Preparation of shelf stable products from under utilized species and its quality improvements are very important. Preparation of surimi and its storage life enhancement will helps an efficient utilization of this unexplored resources. Surimi is the stabilized fish mince, frozen stored and used as a raw material for the production of various convenient products.

Stabilization of proteins under various storage conditions attracted the attention of protein chemists. Since fish proteins are of less stable in character, stabilization of the same required a very deep understanding of the structure and function. Various additives like low molecular weight carbohydrates, sugars and sugar alcohols were used to prevent the denaturation of protein during frozen storage. The extent of protection induced by these compounds to fish muscle proteins is the limitation in keeping the mince for a considerable time. 

The commonly used cryoprotectants to surimi are sucrose and sorbitol which impart a sweet taste to the products. Mannitol is a polyhydric alcohol whose potentials to protect the proteins from various denaturing conditions are not studied in detail. Being a low molecular weight carbohydrate and with structural similarity to sorbitol, this can act as a good cryoprotectant. Mannitol is being produced from microbial sources and can be used at low cost. Various metal ions influence the structure - activity of enzymes and proteins. Sometimes metals act as cofactors for these proteins or it can be inhibitory too. Various divalent cations can be helpful in inducing better storage stability to fish proteins. Calcium can be a useful additive to synergies the protective effect. Addition of calcium compounds also helps to restore the nutritional quality of mince prepared from fish muscle. Specific effect of each these compounds and its optimum concentration are very important for stabilization in the system. Divalent metal ions such as zinc also are of importance in the structural integration of proteins. Zinc is considered to be an important micronutrient. The specific alteration in the structure and properties of fish actomyosin in presence of zinc ions is an important phenomenon to be looked in. 

Actin and myosin are the major functional component of fish muscle. The quality and functionality of fish muscle based products mainly based on these two structural proteins from muscle tissue. The specific interaction of polyhydric alcohols to these proteins will be useful to understand the mechanism of action of these compounds with actomyosin complex. The different concentrations of the above compounds and actomyosin help to derive a clear idea of this interaction. The enzymatic, structural, biochemical and biophysical approaches are proved to be good tools for the extensive understanding of this phenomenon. 

The various additives and treatment to extend the storage stability and improve the quality of proteins requires a thorough understanding of structural details of proteins and its effect on functionality. The specific nature of interaction between these compounds and proteins helps to formulate a convenient formulation for the enhancement of shelf life of product with a clear mandate on quality attributes.  This also helps us to find out the mechanism of interaction of these small molecules with selected protein that can lead to a better understanding of interaction of multimeric proteins and ligand molecules. The specific objectives can be briefly summarized as follows:

Detailed analysis of the proteins from Indian oil sardine (Sardinella longiceps) in terms of its physicochemical and functional attributes will be studied to characterize the system. Isolation and characterization of major protein fraction the actin myosin complex to understand the exact mechanism of action of various additives to system will be undertaken.

Understanding the mechanism by in vitro effects of selected polyhydric alcohols and specific metal ions on the properties of isolated actomyosin for application from a biotechnological angle on protein- protein stabilization and protein-protein interactions are also the objectives of this study.

Pretreatment using selected polyhydric alcohol/cryoprotectant such as mannitol on frozen storage of Sardinella longiceps from the point of view of stabilization of macromolecules and measurement of altered physical, chemical and enzymatic properties of the proteins are investigated. Effect of selected salts at several concentrations on the biochemical, biophysical and enzymatic properties of the proteins for utilization of the results in biotechnological processes such as stabilization and destabilization of the proteins/enzymes during prolonged low temperature storage.

The mechanism of extension of proteins quality during processing and storage by the addition of various compounds perhaps would provide a clear understanding of the nature of interaction and range of utilization of these techniques for various biotechnological applications helps to improve products. The use of alternative additives helps to reduce the cost of production and make it more cost effective process for storage and utilization. Mannitol can be a good alternative cryoprotectant, which can protect the proteins during low temperature storage and also the use of divalent metal ions like calcium help to prevent deterioration of proteins thus enhancing the quality. This synergistic approach could be of immense application in quality.

The specific interaction of various polyols with actomyosin may clearly lead us to find out the mechanism of interaction of these with the major protein fraction of muscle. Polyols like sorbitol and mannitol can have a very specific interaction pattern on the actomyosin molecules and helps for its further utilization. Various metal ions like zinc can helps to impart the changes in structure and activity of actomyosin from fish muscle and also the role of zinc as a micronutrient needs to be revealed in such studies. The interaction of this divalent cation with actomyosin will help to conclude the use of low levels of metal ions as additive to various muscle systems for enhancing the quality of the meat.

