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Improving food quality among consumers is of high importance. This case in fishmeat due to its quick spoilage is
themore obvious. Therefore in this study in order to maintain and improve the quality of fishmeat, effect of pre-
treatment with three different phosphate compounds including sodium tripolyphosphate (STPP), sodium pyro-
phosphate (PP) and mixture of them (STPP+PP) in combination with vacuum packaging (VP) on Rutilus frisii
kutum fillets stored in icewas investigated. Phosphate pretreatment showed the synergistic effect with VP on re-
duction of psycrophilic bacteria, chemical and sensory deterioration of Rutilus frisii kutum fillets as evidenced by
the lowered microbial counts, thiobarbituoric acid and total volatile base, compared with samples stored in air
and those kept under VP. Pretreatment with PP resulted in the retarded protein denaturation as evidenced by
the reduced changes in sulfhydryl content during the extended storage. Increase in water holding capacity ac-
companied by the decrease in pH was observed in samples pretreated with phosphates, especially tripolypho-
sphate. No marked autolytic degradation in samples kept under VP with and without phosphate pretreatment
was observed throughout the storage as indicated by no changes in electrophoresis patterns. Determined shelf
life based on psychrophilic bacteria counts for Rutilus frisii kutum fillets pretreated with STPP and stored under
VP, until 15 days and according to sensory analysis until 12 days comparedwith samples stored in air. Therefore,
the effective retardation of psycrophilic bacteria, chemical and sensory deterioration of Rutilus frisii kutum fillets
stored under VP could be achieved by pretreatment with tripolyphosphate.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Shelf life and fish quality is very important due to increasing con-
sumer demand for fish consumption. In this case, correct methods of
packaging can help to the quality preservation. Vacuum packaging
(VP) is one of the natural preservation packaging methods which
can greatly enhance the shelf life and overall quality of muscle
foods for a long time (Sahoo & Kumar, 2005). In addition, packaging
conditions that reduce the amount of oxygen present in the package
are known to extend the shelf life of product by inhibiting the growth
of aerobic spoilage bacteria (Mendes & Goncalvez, 2008), However,
loss in water holding capacity of fish stored under packaging general-
ly occurred (Masniyom, Benjakul, & Visessanguan, 2002). So, phos-
phate compounds have been used in fishery products to improve
the functionality, especially to increase the water holding capacity.
Addition of phosphates to seafood products inhibited the growth of
bacteria in stored fish in ice (Kim, Hearnsberger, Vickery, White, &
Marshall, 1995) and retarded the oxidation of unsaturated fatty acid
in seafood products (Masniyom, Soottawat, & Visessanguan, 2005).

Increased water holding capacity by the phosphates is achieved
through muscle fiber expansion caused by electrostatic repulsions,
which allows more water to be immobilized for the myofibril lattices
(Offer & Trinick, 1983). Changes in pH and the ability to chelate
metal ions essential for bacterial metabolism determine the antimi-
crobial effectiveness of various orthophosphates, pyrophosphates
and polyphosphates (Molins, 1991). Inhibition of oxidative changes
may be through the chelation of prooxidative metal ions by phos-
phates (Matlock, Terrel, Savell, Rhee, & Dutson, 1984). The effective-
ness of phosphates on functional properties and water retention
properties of meat products depends on the type of phosphate, the
amount used, and the specific food products. The activity may be be-
cause of efforts on pH and ionic strength and specific interactions of
phosphate anions with divalent captions and myofibrillar proteins
(Thorarinsdottir, Gudmundsdottir, Arason, Thorkelsson,&Kristbergsson,
2004). Though the shelf life of Rutilus frisii kutum could be extended by
VP, drip was produced. This problem causes unacceptability of fish.
Therefore the use of phosphate in combination with VP would provide
an effective means to improve the quality of fish and fish products.
Thus the objective of this study was to determine the combinative effect
of phosphate and VP on the shelf life of Rutilus frisii kutum fillets bymon-
itoring microbiological, chemical and sensory changes throughout the
storage in ice.
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