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Off-odors, flavors associated with spoilage due to microflora

Freezing before smoking reduces the content of astaxanthin in
salmon, but increases the color intensity of the flesh.
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Softer textures, fillet gaping, and liquid loss are serious problems for the smoking industry. Most sizes of farmed
Atlantic salmon are now available throughout the year, but smokehouses may choose to freeze their fish before or
after processing for reasons of tradition, price, or logistics. The product might also be frozen once or twice in the
distribution system or by the consumer.

Freezing, frozen storage, and thawing are all processes that can cause changes in the properties of fish flesh and
affect the quality of the product at consumption. The quality of cold-smoked Atlantic salmon is affected by freezing in
various ways.

Before smoking, freezing results in increased product yield and water content, but also softer texture and increased
freshness. Freezing also reduces the content of astaxanthin, but increases the lightness and color intensity of the
flesh. When salmon are filleted and frozen before smoking, gaping increases. Freezing only after smoking leads to
fewer changes in quality than freezing before smoking, and refreezing finished product has little additional affect on
quality.

Fat effects

The distribution, total amount, and composition of fat in Atlantic salmon are all important quality parameters for
salmon buyers. Fat has an important influence on the nutritional quality of the product, as well as the eating quality,
which is assessed in terms of texture, flavor, and taste.

In a study of 120 salmon, trimming loss increased and smoking loss decreased as the fat content (140 to 230
grams/kg) and estimated fat deposits (6 to 14 percent) increased. As a result, neither the raw material fat content nor
the estimated fat deposits have any effect on the total process yield with cold-smoked salmon.

Smoking loss is related to the gutted weight and dry-matter content of the fish. These two factors can explain the 52
percent variation in the smoking loss of brine-injected fillets. Weight explains 13 percent of the variation in total loss,
with larger fish giving a higher process yield. Neither fat content nor fat deposits have been shown to significantly
affect sensory properties.

Storage effects

Off-odors and flavors associated with cold-smoked salmon spoilage are due to the activity of microflora. In a study of
the microbial and sensory changes in salmon stored for five weeks in vacuum packages at 6 degrees-C, the bacteria
mainly responsible for spoilage were Lactobacillus sake, L. farciminis and Brohothrix thermosphacta. They produced
sulfurous, acidic, and rancid off-odors, respectively.

Some strains of Serratia liquefaciens produced a rubbery, cheesy or acidic off-odor. Some Photobacterium
phosphoreum isolates were characterized by an acidic effect.

The effects of packaging fresh Atlantic salmon under modified atmosphere with 60 percent carbon dioxide and 40
percent nitrogen, or air, and superchilling to minus-2 degrees-C or chilling to 4 degrees-C temperatures were also
studied. The superchilled salmon packaged in modified atmosphere maintained good quality with negligible
microbial growth for more than 24 days based on sensory and microbial analyses. Superchilled salmon in air had a
21-day sensory shelf life, whereas fillets in modified atmosphere or air stored under chilled conditions spoiled after 10
and seven days, respectively.

(Editor’s Note: This article was originally published in the February 2006 print edition of the Global Aquaculture
Advocate.)
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