
Compendium of lectures: ICAR sponsored Winter School on ‘Enhancing farm income through entrepreneurship development in fishing 
and fish processing’, ICAR-CIFT, Cochin, 05-25, January, 2018 

 

 243

Fish-preneurship through fish-based extruded snack product 
development 

 
Sreejith. S. 

Scientist, Fish Processing Division,  
ICAR-CIFT, Cochin-29 

 
 

Food extrusion provides a great versatility for the development of low-
cost, high-nutritive and convenient food products such as cereal-based 
snacks and food products. Extruded snacks are gaining importance now-a-
days due to their peculiar taste, texture and convenience. Food extrusion is 
a size enlargement process where in small granular food or powdered 
particles are reinforced into larger pieces with different shapes, texture, 
colour etc. Extruded products are rich in calories and contain low levels of 
protein, which makes it necessary to fortify them with protein-rich diets. One 
of the possible ways for alleviating this problem is to utilize fish and fish 
proteins to enrich cereal-based extruded products. Demand for fish meat 
and fish meat-based products is increasing day-by-day, and utilization of by-
catch, low-cost and underutilized fish and shellfish is a major issue. 
Considerable amounts of fish processing by-products are generated which 
currently impose a cost burden on the processing industry in terms of waste 
disposal. Fish processing by-products are fish material left over from the 
primary processing of fish. Utilizing fish meat and fish portions and its 
derivatives like fish protein hydrolysate powder to develop extruded products 
will add value to the low-cost and underutilized fish and shellfish, thus 
promoting their utilization. Ready-to-eat snack food industry has a potential 
market, with consumers not being brand loyal, there is always a scope for 
new entrants with innovative product ideas. 
 
Extruders 

Extruders are the tools used to introduce mechanical shear and 
thermal energy to food ingredients. Extruders are classified into two 
according to operation: Hot and cold extruders. Based on type of 
construction extruders are classified into: Single screw and twin screw 
extruder. Twin-screw extruders are used for high-moisture extrusion, 
products that include higher quantities of components such as fibres, fats, 
etc. and for the production of more sophisticated products. Twin screw 
extruders are again classified as co-rotating and counter-rotating types 
based on the direction of rotation of the screws. In the counter-rotating 
position the extruder screw rotates in the opposite direction, whereas in the 
co-rotating position the screw rotates in the same direction. 
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Principle of Extrusion cooking 

Raw materials (cereal flours and fish meat/fish protein hydrolysate 
powders) are fed into the extruder barrel through a feeder and the screws 
convey along it. Towards the barrel end, smaller flights restrict the volume 
and resistance to movement of the food is increased. As a result, it fills the 
barrel and the spaces between the screw flights and becomes more 
compressed. As it moves further along the barrel, the screw kneads the 
material into a semi-solid, plasticized mass. The food is heated above 100˚C 
and the process is known as extrusion cooking (or hot extrusion). Here, 
frictional heat and the additional heating that is used cause the temperature 
to rise rapidly. The food is then passed to the section of the barrel having the 
smallest flights, where pressure and shearing is further increased. Finally, it 
is forced through dies (restricted openings) at the end of the barrel. As the 
food emerges under pressure from the die to normal atmospheric pressure 
and temperature, it expands to the final shape, gets characteristic texture 
and cools rapidly as moisture is flashed off as steam.  
 
Coating 

The flavouring of extruded products follows a similar pattern to 
colouring. A product with fish incorporated has characteristic fishy flavoour 
and it may develop further flavours by thermal reactions between flavour 
precursors in the mix or be flavoured by adding synthetic or natural 
flavorings. The addition of flavouring is usually carried out on the dry 
extrudate by spraying or dusting, because of the changes caused by the 
losses of volatiles during extrusion. This can be performed with simple 
rotating drums with electric heaters installed or with a gas operated hot air 
installation. 
 
Packaging 

One of the major properties of snacks is the crispness, which is 
achieved during the manufacture of the product. Retention of desirable 
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texture (crispness) is directly related to the moisture level in the product. The 
moisture content of snack is very low, and any increase due to the 
hygroscopic nature of the product may lead to loss of crispness of the 
product. Moisture also accelerates other biochemical changes such as 
oxidative rancidity. Oxygen inside the package may be replaced by an inert 
gas like Nitrogen. Low water vapour and gas permeability of the package is, 
therefore, a very critical requirement. Also the packaging material must be 
physically strong enough to withstand the processes of vacuumising/gas 
flushing. Metalized Polyester-Polyethylene laminated pouches with Nitrogen 
flushing are used for the packaging of extruded products. 
 
Storage 

Extruded product can be stored at ambient temperature. Nitrogen 
flushed pouches can be bulk packed in carton box and stacked inside the 
store. Generally the shelf life of properly packed extruded products is four 
months. 
 
Advantages of thermoplastic extrusion 

 Versatility - wide variety of products are possible by changing 
the ingredients, varying the operating conditions & and shape of 
the dies 

 Low operational costs 
 High production yields - operate continuously and have high 

throughputs 
 Good quality nutrient enriched products  - involves high 

temperatures applied for a short time and the limited heat 
treatment therefore retains many heat sensitive components 

 No effluents - is a low moisture process, eliminates water 
treatment costs and does not create problems of environmental 
pollution 

 
Extruded products and technologies developed by ICAR-CIFT 

ICAR-CIFT has developed technologies for the preparation of several 
extruded products fortified with fishery products and by-products such as 
fish meat, cooked red meat from tuna canning industries, fish protein 
hydrolysate powders, dried seaweed powders and also agri-based products 
such as dried jack fruit seed powder, coconut milk residue, coconut 
haustorium etc. Some of these technologies were developed in collaboration 
with institutes like ICAR-CPCRI, CARD-KVK, Pathanamthitta. The 
technologies which were developed in ICAR-CIFT and commercialized 
through the Business Incubation Unit to various entrepreneurs are listed 
below. 
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 ‘Prawnoes’  
The technology developed by CIFT for development of extruded snacks 

from fish and shellfish was taken up by a women entrepreneur Smt. Omana 
Muraleedharan of M/s Charis Food products, Aroor, Kerala. Smt. Omana 
was running a small scale metal industry named Amrutha Metal Works. She 
approached ICAR-CIFT with the idea to develop prawn flavored extruded 
snack food and registered as an incubatee at the Business Incubation Unit 
of ICAR-CIFT.  A brand named ‘Prawnoes’ was created and registered for 
trademark protection by incubation unit.  CIFT developed and standardized 
three varieties of extruded snack product for the incubatee, Spicy Shrimp, 
Shrimp n Onion and Prawn Seasoning. ‘Prawnoes’, is the first prawn flavored 
Ready-to-eat snack food.  Usually, extruded products are prepared using 
cereal flour, which have less protein content and are limited in some 
essential amino acid.  By incorporating protein rich prawn flavor, the 
product is an enriched snack food. This nutritious and delicious snack 
provides alternative to the high-fat and low-protein convenience store 
snacks.  The rapid economic and population growth has set to fuel 
expansion of the snack food industry in India and the extruded food like 
‘Prawnoes’ targeted the premium and economy market segments. ‘Prawnoes’ 
has received excellent product reviews during its marketing. CIFT gave her 
technical guidance in developing the product, standardization of process 
parameters, testing, packaging solutions, ideas for branding, assistance in 
trademark filing and setting up the production unit at Aroor. She started 
M/s Charis Food Products – a manufacturing unit at Industrial Development 
Area, Aroor in Alappuzha district.  

 
 
 
‘Fishoora’  

Inspired by the success of ‘Prawnoes’ another entrepreneur from 
Coimbatore, Tamil Nadu state M/s OrNApp Crunchies, has registered as an 
incubatee at the Business Incubation Unit of ICAR-CIFT in 2017 and is 
undertaking the test marketing of ‘Fishoora’ – a prawn flavoured extruded 
snack. 
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‘Kalpakrunch’  

‘Kalpa Krunch’, a coconut based extruded snack product jointly 
developed by ICAR-CIFT and ICAR-CPCRI was launched by Hon'ble Union 
Minister of Agriculture and Farmers' Welfare, Govt. of India, Shri Radha 
Mohan Singh during the National Meet on "Prospects of Coconut Sector" 
organized at the Kayankulam Regional Station of ICAR-CPCRI, Kasaragod in 
2016. ‘Kalpa Krunch’ was prepared utilizing coconut milk residue – a 
byproduct ontained during virgin coconut oil extraction. Coconut milk 
residue, which was previously used in animal feed production is a rich 
source of dietary fiber and poly phenols. The technology of Kalpa Krunch 
was transferred to an entrepreneur from Karnataka and Perambra Coconut 
Producers Company, Calicut, Kerala through the Agriculture Business 
Incubation Centres of ICAR-CIFT and ICAR-CPCRI. 
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