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Packaging suitability for varied products

Different types of packaging can have marked effects on the shelf life and quality of seafood products. Seafood processors and distributors can benefit from
a research-based understanding of which packaging techniques are best suited to a variety of products.

Ongoing research conducted on various packaging systems is identifying the most effective packaging methods. (Read part 1 here.
(https://www.aquaculturealliance.org/advocate/seafood-packaging-part-1/?
hstc=236403678.bdab6a2df407ec84a981115275f1fd0b.1681042156531.1681042156531.1681042156531.1& _hssc=236403678.1.1681042156532& _hsf|

Atmospheric packaging
Skin packaging system

An innovative vacuum skin packaging system that included a surface
thermal treatment was tested on fillets of Atlantic pomfret (Brama brama)
stored at 4 degrees-C for up to 19 days. The results were compared with
traditional vacuum packaging carried out in parallel. The investigation rated
the packages on three sensory features, five biochemical parameters and
three microbiological parameters.

The vacuum skin packaging led to significantly higher retention and a 12-day
shelf life compared with seven days of shelf life from traditional vacuum
packaging and five days for a control batch kept in air.

Vaccum packaging is an effective approach for packaging many fish species.

Cling film, aluminum foil

The effects of cling film and aluminum foil on the composition and quality changes in sea bass, (Dicentrarchus labrax), stored at a chill temperature of 4
degrees-C were also studied. The fish were stored in ice, in boxes without ice, wrapped in aluminum foil and wrapped in cling film.

The observed sensory shelf life of the seabass was 16 days in ice, four days in boxes without ice, eight days in aluminum foil and eight days in cling wrap.

Catfish — varied packaging methods

Fillets from farm-raised channel catfish (lctalurus punctatus) were packaged by the following methods: polyvinylidine chloride film over wrapping, vacuum
packaging and vacuum skin packaging. The fillets were stored for 90 days at minus-28 degrees-C. The packaging method did not have a significant effect on
lipid oxidation or sensory evaluations of the fillets.

Vaccum pack, steam processing

In another study, mussels were vacuum packaged and processed in a steam over pressure retort. The total process time was 35 minutes. The product was
rated as excellent by a sensory panel and remained in good condition after storage for one year at room temperature.

Modified-atmosphere packaging
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Effects on bacteria

The effects of packaging methods on the growth of (Listeria monocytogenes) at 3 and 7 degrees-C in fresh and smoked trout (Onchorynchus mykiss) were
monitored for 30 days. The inoculated samples were packaged under air, nitrogen, vacuum or nitrogen gas flush with vacuum atmosphere.

The results showed that L. monocytogenes grew on all packaged trout samples at 7 degrees-C but not 3 degrees-C. Modified-atmosphere packaging did not
control the growth of the endogenous microflora, which reached high levels in all samples by day 10. The bacteria did not grow on the hot smoked trout at 3
degrees-C but increased from 1,000 to 3,000 colony-forming units at 10 days, and to 10 million at 30 days of storage at 10 degrees-C.

Smoked trout in all of the tested packaging methods retained an acceptable aroma and color for 30 days under both storage temperatures. Because L.
monocytogenes grew to high levels at 7 degrees C, the product could pose a food safety risk.

Catfish

The shelf life of refrigerated
fillets of catfish (Clarias
gariepinus) was determined at 2
degrees-C using vacuum
packaging and oxygen-
permeable packaging. The
oxygen-permeable packaging
provided a storage life of four
days, while the vacuum-
packaged product had a shelf
life of six to eight days.

Vacuum packaging extended the storage life of catfish fillets by 50-100% over that achieved with oxygen-permeable packaging.

Trout, herring

The quality of rainbow trout (Onchorynchus mykiss) fillets and Baltic herring (Clupea harengus membras) in over-wrapped packages of polystyrene or wood
fiber, vacuum packages and gas packages (35 percent carbon dioxide, 32.5 percent argon, 32.5 percent nitrogen; 35 percent carbon dioxide, 65 percent argon;
or 40 percent carbon dioxide, 60 percent nitrogen) stored at 2 degrees-C were compared.

Mesophilic bacteria, which grow best in temperatures of 15 to 40 degrees-C, grew most quickly in over-wrapped packaged fillets and more slowly in the
vacuum- and gas-packaged fillets. Overwrapped herring fillets had the least drip formation during storage, while gas-packaged herring had the greatest. Drip
loss was very small in all packaged trout fillets.

The sensory quality of both species deteriorated faster in the over-wrapped and vacuum packages than in the gas packages. The sensory quality of the trout
and herring in the three types of gas packages was similar. Argon gas had no effect on shelf life.

Another study on rainbow trout stored at 1 degrees-C compared modified-atmosphere packaging (MAP) to over-wrapped and vacuum packages. The product
packed in 10 percent oxygen, 50 percent carbon dioxide, 40 percent nitrogen/argon had a shelf life of 16 days, while the over-wrapped and vacuum-packaged
products had six- and 10-day shelf lives, respectively.

Tilapia
The effects of modified atmospheres with combinations of carbon dioxide and nitrogen, and 100 percent air on the shelf life of tilapia fillets packaged in
high-barrier film bags were evaluated at 4 degrees-C. Fillets packaged in air spoiled after nine days, as indicated by sensory characteristics, and had high

microbial counts. When levels of carbon dioxide were increased from 25 to 75 percent, the shelf life was extended four to 21 days over that of fillets
packaged under 100 percent air.
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Mackerel

Chub mackere (Scomber japonicus) were packaged in 70 percent carbon dioxide, 30 percent nitrogen and compared against a vacuum-packaged control at 2
degrees-C. Based upon sensory and biochemical indices, the MAP was more effective than vacuum packaging for preservation of the mackerel.

The MAP-packaged fish exhibited slower spoilage, with fillets remaining acceptable up to approximately 21 days of storage, as opposed to a nine- or 10-day
shelf life extension in the vacuum-packaged control.

Hake

A somewhat similar shelf life study using gas mixtures containing oxygen, nitrogen and carbon dioxide was performed with slices of hake (Merluccius
merluccius) stored at 2 degrees-C. Important differences were found between MAP-stored and air-stored products.

The shelf life of hake stored under MAP conditions in the highest concentrations of carbon dioxide was extended from 14 to 21 days. Differences included a
reduction in bacterial counts and off-odors.

Fish salad

The shelf life of fish salads made with rainbow trout in modified-atmosphere packaging and air packaging was studied using sensory evaluation. Control
packages were no longer acceptable at the seventh day of storage. However, MAP samples were not rejected until the 14th day of storage. MAP decreased
the microbial activity and increased sensory scores.

Leakage risks

Leakage in modified-atmosphere packages can cause microbial risk and accelerated chemical and autolytic spoilage. Leakage is often caused by improper
sealing or mechanical damage during handling and transport.

If a MAP package leaks, the gas atmosphere changes and the shelf life of the product is usually decreased. In most cases oxygen, which is harmful to the
product, enters the package, while carbon dioxide escapes.

Packaged products can lose quality more rapidly in leaking gas packages than in tight-sealed air packages. Leakage of MAP packages can be difficult to
detect and is often only discovered after food spoilage becomes obvious due to the presence of off-odors or mold. Processors should implement packaging
integrity testing programs that are reliable, accurate and rapid, but whose use is statistically designed to be cost effective.

(Editor’s Note: This article was originally published in the November/December 2008 print edition of the Global Aquaculture Advocate.)
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