The effect of the pre-treatment, pressure, processing time, freezing and storage temperature on the quality of steamed with liquid smoke trout (Salmo gairdnerii) fillets. 

Abstract

A fish smoking process was developed using a combination of liquid smoke and steaming. Trout (Salmo gairdnerii) fillets were brined in 20% NaCl solution at 1, 2, 3 and 16 h in order to estimate the most suitable drying and brining times,. After brining one batch of the samples was processed (steamed with liquid smoke) immediately and 4 other batches were dried in an oven, at 43°C, for 1, 2, 4 and 14 h prior to steaming. All trout fillets were steamed using a steaming/smoking time of 1h and pressure of 2bar. Neither the drying nor the brining processes prior to steaming showed any significant effect on the quality of the trout fillets. Therefore in all further investigations the trout fillets were brined for 1h and then either not dried or dried for 4h prior to processing. 
Processing yield, sensory analysis, instrumental colour, pH, available lysine, PAHs and preservation time were assessed. The losses due to processing of the non-dried samples were lower (23.7%losses, moisture content of product 67.7%(1.2), than for those dried for 4h (28.8% losses moisture, 65.4%(1.6).  The fillets processed at 1.5 & 2 bar steam pressure regardless of processing or drying time were assessed as highly acceptable. The increasing pressure of processing and lightness (L*) showed a decreasing trend while redness (a*) and yellowness (b*) showed an increasing trend. However, there were no significant differences in any colour parameters between the smoked trout fillets processed at 1.5bar and 2.0bar pressure. The lipid content was inversely relate to protein content. The destruction of available lysine was low (13.2%±1.0) and it was slightly dependent upon the process paremeters. No PAHs were detected either in the smoke condensates or subsequently in the trout fillets. 

The preservation time, studied via Total Viable Count (TVC), Lactic Acid Bacteria (LAB), existence of Listeria monocytogenes and sensory analysis,  was 63 days at 8(2(C, 70 days at 6(2(C and extended to more than 98 days at 4(1(C. The drying prior to processing seems to negatively affect the preservation time.

A complete destruction of the heavy chain myosin (MW 193kDa) was observed due to processing, while no further changes in proteins were detected during storage of the trout fillets. Extraction of protein molecules with 5% sodium dodecyl sulphate (SDS) solution was more effective than with 5% NaCl solution. 
Lipid oxidation was investigated during storage at 6(2(C and 8(2(C. Measurements of peroxide value, anisidine value, C22:6n-3/C16:0 ratio and FAMEs showed that although the oxidation was not extensive, the storage temperature seemed to affect its rate.
The steaming process caused significant changes in ATP degradation products. During preservation of the trout fillets these changes were insignificant at 4(1°C. However, an increase in K-value was observed on the 48th day of preservation either at 6(2(C or at 8(2(C, followed by a further increase on 70th day. 

The processes of freezing and thawing of the trout fillets prior to processing led to higher yield losses as well as losses in moisture and proteinaceous compounds. They also influenced the colour of the products.

