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Chapter 1: Packaging for fresh fish handling 

7.1.1 Packaging for Fresh Fish Handling  

To maintain the quality of fresh fish, use of good fish boxes and packaging materials is required. Specially 

designed and constructed fish boxes are now widely used, such as insulated containers for air shipment. 

Appropriate packaging also makes handling easier, which reduces labour costs.  

Important Requirements for Fish Boxes and Containers  

 They must be of a suitable size for the range of fish to be handled or the products to be put into them.  

 They should be of a convenient size for manual handling or lifting by mechanical equipment.  

 They should be stackable such that the weight of the containers on top rests on the containers 

underneath and not on the fish.  

 They should be constructed of impervious non-tainting materials.  

 They should be easy to clean.  

 They should provide drainage for the melt –water.  

Polyethylene Fish Boxes  

High density polyethylene is most commonly used for fish boxes as it is strong and light in weight and easy to 

clean. Polyethylene fish boxes are very popular onboard fishing vessels.  

Disposable Fish Boxes  

The disposable boxes are commonly used. These hold up to approximately 25 kg of fish or fish plus ice. They 

may or may not be insulated. Insulated boxes include fiberboard boxes with polystyrene liners.Non-insulated 

fish boxes are normally fiber board cartons, waxed or otherwise water-proofed. A road transport, disposable 

packaging can be a water-proofed carton with or without insulation depending on whether the transport vehicle 

is refrigerated or not.  Packaging for air transport, has to be light, strong and leak proof, may consist of a heavy 

duty water-proofed corrugated carton with two polyethylene liners and insulating material between the liners.  

7.1.1.1 Moulded polystyrene Fish Box  

Moulded polystyrene fish boxes are commonly used for delivery of chilled fish and frozen fish. In a typical 

range the wall thickness varies with the box size, for example a 6 kg capacity box has a 15 mm thick wall, a 10 

kg box a 19 m wall, a 25 kg box a 25 mm wall. The major disadvantages of polystyrene boxes are their lack of 

strength. This limits their size and use. They are easily damaged or broken by rough handling. Polystyrene is 

difficult to clean. Polystyrene boxes are difficult to re-use, and are normally non-returnable .  

Use of Insulating Linings  

Wooden or fiber board boxes can be insulated with polystyrene sheeting cut to the required dimensions. 

Alternatively waxed fiber board which has good water resistance can be used. The empty box can be shipped in 

a knocked down form. This is cheaper than using moulded polystyrene boxes.  

Light-Weight Insulated Packaging  

A recent development in light-weight insulated packaging makes use of the ability of metallised surfaces to 

reflect practically all (97%) radiant heat and so to reduce the thermal insulation thickness. The thermal guard 

packaging system consists of a metallised plastic bag in which the produce is packed, a bubble-pack insulating 

wrapper, provides the insulation. The thermal guard bag can be sealed airtight and can thus be used for frozen 

fish.  



 

 

Returnable Versus Disposable Containers  

The environmental pollution, authorities in many countries try to reduce the use of disposable containers. The 

returnable containers are the freight costs for returning empty containers, the logistics involved and the high 

investment in good quality containers. Using a „knock –down‟ returnable container will reduce return freight 

costs. The returnable containers are to be preferred because in the long run these will then be cheaper and 

generate less trash.  

7.1.1.2 Refrigerants and Coolants  

Ice should be properly mixed with the product and applied in sufficient quantities to last for the duration of the 

shipment. When fish are in close contact with each other or with a smooth impervious surface such as the inside 

of a box, anaerobic bacteria producing offensive odors may develop. The air temperature in the container should 

be 2-3
º
C to allow the ice to melt slowly. Melt-water keeps the fish well chilled and moist. The melt-water also 

helps to wash away the products of spoilage. The melt-water should be drained away from the produce.  

Alternative refrigerants to wet ice are dry ice and gel ice. Dry ice is solid carbon dioxide. Evaporation of the dry 

ice gives the cooling effect. Because of its low temperature (-78.9
º
C), dry ice should not be in direct contact 

with chilled fish, to avoid cold burns.  

Gel ice is made by freezing a water based gel. The advantage of gel ice is that all the water is bound with no 

danger of water leakage during thawing. It is often claimed that gel packs release the „cold‟ more slowly and 

equally than other coolants so that they are superior in maintaining chilled temperatures.  

Chilling air cargo      

           With air cargo often preference is given to dry ice or gel packs, as these do not cause leakage. However 

the use of dry ice is subject to restrictions because it expands from a solid form into a gas and it may „drive-out‟ 

oxygen. This obviously poses a hazard to the safety of airplanes. The international identification number for dry 

ice is UN 1845. 

7.1.1.3 Guidelines for air shipment of sea food  

 Boxes, cartons or other outer packaging materials must be multiwall, was impregnated or waterproof 

coated on both inside and outside. Gusseted corners must be on both top and bottom with a top that 

extends fully over to the bottom. 

 Outer packaging must be banded in two directions.  

 Use dry-ice or gel ice preferably.  

 Product must be sealed in a polyethylene bag with wet ice a minimum 4 mm gauge polyethylene bag or 

liner is required. 

 Use an absorbant pad. 

 Styrofoam boxes are to be protected by wet lock cartons. 

 The cartons must clearly indicate the airway bill number, name of the shipper, consignee‟s name and 

address, plus marking like “This Side Up” and “Perishable Fresh Sea foods”.  

 With dry ice follow the IATA Dangerous Goods Regulations to declare use and amount of dry ice.  

Chapter 2: Packaging of frozen fishery products 

7.2.1 Introduction  

The factors that must be taken into account while selecting a package for frozen foods are, protection of the 

contents from  

 atmosphere oxygen 

 loss of moisture 

 flavor contamination 

 entry of microorganisms 

  mechanical damage 



 

 

 exposure to light  

 In addition to the above, the materials used must have a high heat transfer rate to facilitate rapid freezing. The 

package shall have an aesthetic appeal and promotes sales of product and hence a well designed package is 

sometimes called the „silent salesman‟. Quick freezing food require transparent, moisture vapour proof, wet 

strength, tasteless and odourless wrapping materials.  

Modern frozen food processors can select from a wide range of protective materials such as variety of papers 

(Kraft papers coated with wax or plastic and laminated papers), films (moisture proof, heat sealable cellophane 

and various thermoplastic films such as saran, mylar, pliofilm and plastic wrap) and foils (heavy aluminum foil) 

in designing the package.  

The films are transparent, lightweight, resistant to puncture and flexible at low temperatures, free from off 

odours and off flavours, non-toxic, heat sealable and have a low moisture vapour transmission rate.  

7.2.1.1 Primary packages  

They are three forms a plastic packaging:  

1. Flexible films, 

2. Semi rigid packages, 

3. Rigid packages,  

 It is estimated that more than 600 flexible film combinations are commercially available today. Terms 

frequently used in describing flexible film packages are coatings and laminations.  

7.2.1.2 Flexible films  

1. Flexible films  

          A variety of flexible films is used in frozen food packaging as bags, pouches and over wraps. Almost all 

of these films are made from organic polymers. Some of the natural polymers such as starch, cellulose and 

rubbers are also useful in food packaging.  

Polyethylene (PE):  Polyethylene is a long chain polymer of ethylene, a gas derived from natural gas or 

petroleum. It is an useful film in frozen food packaging. It is low in cost, has excellent clarity and gloss, is 

resistant to tearing, has relatively low WVTR, is flexible at low temperatures and is heat sealable. Because of 

the last property, it is frequently used as coating or as layer in a laminate with heat sealable films. Important 

properties such as heat seal ability, moisture resistance and flexibility depend on the density of the polyethylene 

resin from which it is made.  Polyethylene is classified into three density ranges and expressed as g/cc as 

follows.  

(1) Low – 0.910 to 0.925  

      (2) Medium – 0.926 to 0.940  

(3) High – 0.941 to 0.965  

          Most polyethylene films used in frozen food packaging are in the low and medium density ranges.   

Nylon (Polyamide PA): It is a group of long chain polymers with re occurring amide groups as a part of the 

chain. Nylon films have excellent properties of toughness, tear and breaking strength. They are useful both as 

single films and in many laminates.  

  

Plio films: It is the trade name for rubber hydrochloride film. It was the first transparent film which could be 

heat sealed.   

  

Polypropylene (PP): It is relatively new film in frozen food packaging, but its clarity, strength at low 

temperatures and low WVTR make it useful in laminates, and in coating paper or aluminum foil. It is heat 

sealable, when it is heated with a variety of coatings.   

  

Cellophanes: Cellophane is made from regenerated cellulose. When it is coated with other plastic resins such as 

polyethylene or saran, a wide variety of cellophanes result, each designed for a specific use. These make 

excellent packaging films. They are strong, moisture proof, heat sealable and flexible at low temperatures.   

  

Poly vinylidene chloride (PVDC): Polymers of vinylidene chloride are better known as saran and are available 

not only as films, but as water based emulsions in which form they are frequently used as coating resins for 

paper substrates. Saran is superior to polyethylene as a water vapour barrier material and has low oxygen 



 

 

permeability. The film is not heat sealable. The film is excellent for use as a wrap around odd shaped meat 

(shrink wrapping).   

  

Polyesters (PES): This strong film is well known under the trade name of Mylar. It is frequently used in 

lamination with other films, especially with polyethylene to make pouches which can be filled and heat sealed. 

These laminates are now used for boil in the bag pouches. Polyester films are strong, durable, transparent, non-

toxic, inert and easily stretched. They also have the advantage of being flexible at very low temperatures (-

71
0
C).  They are sometimes known as nylon type films and because of their roughness,they are useful in 

packaging sharp pointed, irregular foods such as lobsters.    

  

2. Plastic Pouches       

            The pouch is usually made from a laminate of polyethylene, nylon and Mylar films. One of the weakest 

links in plastic bags is the seal, both from the stand point of vapor leakage and that of bag breakage at the seal.  

7.2.1.3 Shipping container  

Individual packages must be further packed in a properly engineered container for shipping and storage. 

Corrugated containers are the most widely used form of containers for shipping frozen foods. Wooden crates 

and foam polystyrene shipping containers are also used. The use of a corrugated sheet provides exceptional 

crush resistance. It also has a high capacity for absorbing shock.  

         Corrugated fiber board is made of fluted (grooved) sheet glued between two liners. Four types of 

corrugated board are commercially used and they are A,B,C and E flute. The difference lies in the number of 

flutes and board thickness. „A‟ flute -35 flutes per inch and 3/16 inch thickness; „B‟ flute -50 flutes per inch  and 

1/8 inch thickness; „C‟ flute -41 flutes  per inch and 5/32 thickness; „E‟ flute -90 flutes per inch and 5/64 inch 

thickness. Each type has some specifications and advantage over the others.  

        Though various coating methods have been used, the most recent technique is called „curtain coating‟, 

wherein the coating formulation is applied by a machine designed for that purpose. The continuous film coating 

acts as an effective barrier, not only against free water, but also against water vapor, gas, grease, oil, and other 

foreign substances. It is necessary to use a coated shipping container, if there is a possibility of the container 

being exposed to high humidity or excessive moisture conditions during handling.  

        The foam polystyrene container for shipping fresh frozen foods is relatively new. It has the advantage of 

being water resistant and having excellent insulating properties. After the frozen product is placed inside, the 

foam lid is applied, and the container sealed off. It has the disadvantage of being somewhat more costly and 

hardens to handle. The empty containers are bulky to handle and store. However, because of its light weight and 

insulating properties, the polystyrene container is particularly adaptable to the air transit of frozen foods.  

7.2.1.4 Shrink packaging  

         This type of packaging was introduced by the Cryovac company in 1948 as a protective package for frozen 

poultry. The saran-type film which was first used for this kind of packaging offered excellent protection against 

freezer burn, and loss of weight by desiccation. In the cryovac process, the whole bird, or a large piece of red 

meat is inserted into a plastic bag, air is removed by vacuum so that the bag is drawn in tightly against the bird, 

the bag is sealed by twisting and clamping and film is shrunk into a skin-tight wrap by dipping the package into 

hot water (about 90
0
C) for a few minutes. 

7.2.1.5 Requirements for packaging materials  

The requirements for packaging materials for frozen foods to be measured include  

1. tensile strength and elongation  

2. tear strength  

3. impact strength  

4. stiffness  

5. bursting strength  

6. fold endurance  



 

 

7. compression  

8. grease resistance  

9. water vapor transmission.  

  A packaging material may be water proof without being water vapor proof. A water proof material will hold 

water and will not go to pieces in water. A water-vapor proof material prevents vapor from passing through it.  

Packaging Machinery  
The packaging operation can be divided into four major steps 

1. Forming the package  

2. Filling the package  

3. Closing and sealing the package  

4. Placement in the shipping container  

 
Chapter 3: Vaccum packaging and modified atmosphere packaging and storage 

7.3.1 Vaccum packaging  

 It is a viable technology in seafood processing.  

 It is wide spread in the meat industry for fresh, processed and cured products but has faced difficulties 

in its application to seafood.  

Condition in the vaccum package  

It is brings several changes 

1. A drastic reduction in O2 content  

2. An increase in CO2  

3. Increase in acidity  

Advantages:  

  It increase the shelf life of fish (ie., It is very good barrier to O2)  

 Variety of spoilage organisms is substantially decreased  

 Microbial growth is prevented entirely (Partially)  

Packaging Materials  

Light, water, heat, O2, bacteria and are consider to be an affecting factors in this packaging. 

Light  

The length of the exposure, the wave length and intensity of light and permeability of the package to the light 

affect nutrients.  

Temperature  

This type of packaging material greatly affect the rate at which heat i.e. transferred to and from the food. 

This is important for both refrigerated and frozen seafood. 

Insulating containers like Styrofoam food trays greatly reduce the transfer of heat of the fish. 

Oxygen  



 

 

Excessive amount of O2 promote seafood deterioration through the oxidation of fats, the degradation of some 

amino acids and the destruction of certain vitamins. 

The effects of O2 are related to the atmosphere pressure,humidity and temperature. 

Exposure of the package contents to O2 may occur through loose closure, puncture and or diffusion through the 

packaging materials itself. Permeability of O2 also affected by the moisture and temperature. 

Disadvantages of vaccum packing  

   Doesn‟t ensure free from microbial activity.  

   The O2 impermeable materials required are relatively expensive and  appropriate equipment is needed.  

7.3.2 Modified atmospheric packaging and storage  

 In 1932, conye reported the beneficial effects of CO2 in inhibiting the growth of bacteria from fish. 

 They have also been applied to other storage systems, namely CO2 saturated sea water and CO2 

enriched atmospheres. 

 Increased storage life of fresh fish and shell fish using refrigerated sea water saturated with CO2 

become evident. 

 The results appear to apply to a wide variety of species including fatty species of salmon, low fat rock 

fish and shrimp. 

 When the air surrounding the fish is changed in composition usually by enriching it with CO2 and the 

container then sealed the atmosphere is called “modified”. 

 Fish and shell fish from modified atmosphere storage have lower bacterial counts, greater acidity level, 

reduced trimethylamine formation and lower NH3 production. 

 There is also residual and positive effect on the keeping quality after removal from the CO2 enriched 

environment.  

 Temperature abuse results in bacterial spoilage and possible development of toxins. The accumulation 

of unpleascent odour in the package owing to the activity of anaerobic organisms. 

 The more serious problem is the threat of C. botulinum activity  

 The odour are not the usual type of “fishy” odours produced by sea food because of the circulation of 

fresh gas removes them. 

 


