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Foreword 
Indian Fisheries is a flourishing sector with varied resources and potentials. The vibrancy of the 

sector can be visualized by the 11–fold increase that India achieved in fish production in just six 

decades, i.e. from 0.75 million tonnes in 1950-51 to 9.6 million tonnes during 2012–13. As the second 

largest country in aquaculture production, the share of inland fisheries and aquaculture has gone up 

from 46 percent in the 1980’s to over 85 percent in recent years in total fish production. The three 

Indian major carps, viz., catla (Catla catla), rohu (Labeo rohita) and mrigal (Cirrhinus mrigala) 
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contribute the bulk of production to the extent of 70 to 75 percent of the total fresh water fish 

production, followed by silver carp, grass carp, common carp, catfishes forming a second important 

group contributing the balance of 25 to 30 percent. Pangasionodon hypophthalmus, the swift growing 

catfish  species has been introduced in India in 1995-1996 and it is estimated that Pangasius is being 

farmed in an area of about 40 000 ha with an expected production of 1.80 to 2.20 lakhs tonnes. 

However post-harvest processing and value addition interventions in this sector has been minimal 

when compared to the marine sector  which has an organised industry with a number of  processing 

units and marketing network along the Indian coastline. There are many reasons; Quality issues, lack 

of processing infrastructure & value addition options, negligible export potential are to name a few 

important ones.  

With this background, the Central Institute of Fisheries Technology has taken up the Project on 

“Species specific interventions in value addition of commercially important and emerging species of 

fresh water fish” with the primary objective of developing a package for the total utilization of the 

freshwater fishery resources. The project activities were species specific with emphasis on local and 

emerging species of commercially important freshwater fishes. The outputs in the form of optimised 

technologies for value addition can be utilised for better value realisation of freshwater resources. 

This overview is a brief description of the salient findings and achievements in this Project, the 

technologies developed, and   knowledge inputs created in the form of research publications. This 

publication will be useful for the researchers, entrepreneurs and administrators in understanding the 

value addition potential of freshwater fishery resources and will serve as a Benchmark in the future 

programmes for implementing an effective utilisation package for the Aquaculture resources. 

 

 

Cochin -29                                                                                                                                  Dr.T.K 

Srinivasa Gopal  

30-06-2014                                                                                                                                                  

Director 

  Central Institute of Fisheries Technology (ICAR)  

Executive Summary 
 

The ICAR Research Project on “Species specific interventions in value addition of commercially 

important and emerging species of fresh water fish” have been undertaken with the primary objective 

of developing and optimizing  a package of practices for species specific value addition in fresh water 

fish, which has been hitherto a neglected area in the Indian Fisheries Sector. Compared to Marine 

fisheries, the Inland fishery Sector of India is largely unorganized to promote any viable Business 

options in the post-harvest sector. Many new species are being introduced in the Indian aquaculture; 

a comprehensive study on the suitability of these species for value addition has to be carried out to 

suggest an effective utilization package for the aquaculture resources. 

The Project has met most of the objectives outlined in the proposal within the three years duration. 

Many technologies for value addition of freshwater fish were optimised and fine-tuned so as to make 

adoptable for a commercial production process. Consultancies offered for the establishment of 

freshwater fish processing unit in different regions of the country was an important outcome.  

Detailed studies were carried out on the quality, shelf life and value addition prospects of emerging 

species viz., Pangasianodon hypophthalmus and other commercially important freshwater species like 

Ompok pabda.  This was effectively transferred to production units through brainstorming sessions 

and training programmes. Training programmes on value addition and business opportunities in 

freshwater fisheries were carried out in diverse regions; Champawat in Uttarakhand, Patna in Bihar, 

Ranchi in Jharkhand to mention a few. The Project has also brought publications in the form 
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research papers in peer reviewed Journals, Technical & Popular articles, Detailed Project Reports 

and many presentations in Seminars & symposia. 

The Project was funded by the Indian Council of Agricultural Research and had duration of three 

years which commenced from 01 April 2011. Fifteen scientists were associated with this project as co-

investigators from the different Divisions and Research Centres of the Central Institute of Fisheries 

Technology, Cochin. This final report presents the salient findings of the Project and other notable 

achievements. The Project team gratefully acknowledges the support given by the Director, CIFT, 

Heads of Divisions and the Scientists –in charge of the Research Centres for carrying out the 

envisaged activities. The positive interventions and timely guidance of the Project Management 

Committee of the Institute has helped the Project to reach the milestones and achieve the targets. The   

financial assistance and support of the Indian Council of Agricultural Research had immensely helped 

in the successful culmination of the Project. 

 
                                                                                                                                     Dr.George Ninan 

Senior Scientist & Principal Investigator 

1. Introduction  

Fresh water fish farming and allied processing activities are going to play a major role in enhancing 

the revenue from fishery sector in India.   Expansion of inland aquaculture, enhanced capture 

fisheries and introduction of new species may lead to large-scale increase in production of 

freshwater fishes. There is a felt need for value addition and process optimization for the 

development of convenience products from freshwater fish. The project was aimed to bring about 

the optimization and refinement of process parameters for the development and preservation of 

value added and convenience products from freshwater fish that can be easily adopted in a 

commercial value chain.   

2. Objectives  

The project was conceived with the following major objectives: 

 Preparation and process optimization of value added products from commercially important 

freshwater fishes and other emerging species. 

 Low temperature preservation characteristics of value added products with emphasis on 

quality and shelf life. 

 Changes in the nutritional profile during handling and processing and nutritional labelling 

of the products. 
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 Standardization and process optimization of thermal processed products. 

 Modification of flavour/off-flavour of fresh/processed foods by way of treatment with 

specific flavour scavengers. 

 Microbiological changes during preservation and standardisation of processing parameters 

of freshwater fish and fishery products. 

 Design & development of equipment / machinery for fish processing and value addition 

 

3. Materials & Methods  

The work components   of the project were carried out in the Fish Processing, Biochemistry & 

Nutrition and Microbiology   Divisions and in the Mumbai research Centre of CIFT. For product 

development, standard protocols were followed with modifications to suit freshwater fish.  

Processing, product development shelf life studies were carried out in the Fish processing Division 

at the Headquarters and in Mumbai research Centre. Studies on microbial profile were carried out 

in the Microbiology Division of CIFT. Studies on the amino acid composition were carried out in 

in the Biochemistry & nutrition Division of CIFT. Product development and pilot scale studies 

were carried out in the Pilot Plant facility of the CIFT. All the equipment and instruments necessary 

to carry out the work were available in the Fish Processing, and Microbiology Divisions of the 

Institute. For biochemical and microbiological analysis Standard methods & protocols based on 

AOAC, AOCS, APHA and FDA were followed. 

The following were the major equipment used in the Project. 

Meat bone separator Food Texture Analyser Silent Cutter  

Batter & Breading machine Fish Filleting machine Pin bone remover 

Fish Descaler Sausage stuffer Overhead pressure Autoclave 

Blast Freezer  Deep Freezers Cold Store 

Vacuum sealing machine Freeze  Drier Solar Drier 

Kerry‟s Smoke Kiln Vacuum drier Tray sealing machine 
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Hobart mincer Gas Chromatograph Flake ice machine 

HPLC Amino Acid Analyser SDS PAGE unit 

Spectrophotometer Flash Evaporator Atomic Absorption Spectrometer 

 

The following major activities were carried out under the Project 

 Collection of fish from different locations including farms, reservoirs, rivers for product 

development. 

 Studies on low temperature preservation characteristics of value added products. 

 Standardization, process optimization and storage studies of mince and fillet based value 

added products. 

 Studies on the suitability of different packaging materials viz., PP, PE and laminates for the 

low temperature preservation of fish fillets and products. 

 Studies on the changes in nutritional profile during handling and processing and nutritional 

labelling of the value added products. 

 Standardization and process optimization of thermal processed products including smoked , 

canned and retort pouch processed products. 

 Studies on muddy flavour in freshwater fish and methods to remove the muddy flavour 

during processing 

 Microbiological changes during preservation and processing of freshwater fish and fishery 

products 

4. Results and discussion  

 Prepared a ready to eat flash fried fish paste product from rohu mince incorporating the essential 

oils of clove and curry leaf. The effect of incorporating the essential oil at a single concentration of 

0.05% (w/w) to the fish mince was evaluated based on shelf life and flavor development. Addition 
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of essential oil improved the flavor and shelf life of the product compared to that of control in 

chilled conditions.  Extension of shelf life for five days and three days was observed in samples  

The quality and shelf-life of fresh Sutchi catfish (Pangasius hypophthalmicus) fillets treated with 

potassium sorbate, essential oils from clove and curry leaf and packed under vacuum were 

compared with untreated vacuum and air packed fillets. Potassium sorbate (0.5 %) was added in  

combination with 0.2% sodium citrate and essential oils were added at a single concentration of 

0.1% (v/v). All the treated samples were packed under vacuum and stored at 2- 4
o
C. Separate 

vacuum packed and air packed samples were maintained as controls. The biochemical and sensory 

analyses of samples were carried out at periodic intervals. Results indicated that treated samples 

exhibited extended shelf life compared to untreated vacuum and air packed samples. Among the 

treatments, samples treated with essential oil from curry leaf showed maximum shelf life of 15 days 

followed 13 days for samples treated with essential oils from clove and potassium sorbate. Vacuum 

fillets gave less satisfactory results of 11 days shelf life; however was better than fillets maintained 

in air with shelf life of 9 days. 

Microbial attributes of ice stored farmed catfish Pangasianodon hypophthalmus collected from 

freshwater farm and treated with clove oil, curry leaf extract and potassium sorbate were studied.  

In all the samples including control, the microbial counts increased gradually during storage. In 

control samples (without treatment)and sample treated with clove oil, the aerobic mesophilic counts  

reached >10
7
 cfu/g on day 9  where as  in samples treated with curry leaf extract and potassium 

sorbate, the counts were < 10
7
 cfu/g. Faecal streptococci levels also increased gradually in all the 

samples and reached a level of 10
4
-10

5
 cfu/g.  The results indicate that all the samples were 

acceptable up to day 5.  The count of Escherichia coli was > 100 cfu/g initially and was detected 

throughout the storage.   The proximate composition of two length weight classes of farmed P. 

hypophthalmus was studied. The marketable size of fish is up to 2Kg. Specimens above 2Kg size 

has significant fat content (3-4.5%) which will reduce the quality of meat. 



 

8 
 

Length–weight class Moisture  Protein Fat  Ash 

Length-35 to 50cm    

Weight- 1to 2 Kg 

78 – 79.5 % 17- 18.5 % 2- 2.3 % 2- 2.5 % 

Length-50 to 70cm 

Weight- 2to 5 Kg 

76 – 78.2 % 16 - 18.5 % 3- 4.2 % 1.8 - 2.4 % 

 

Protein enrichment of Pangasius wafers with soy flour: Commercial soy flour at a rate of 20 % is 

used for preparation of fish wafers with pangasius fish mince. The final product is having light 

greenish color which disappears after frying. Protein content of the soy flour incorporated wafers 

increased from 33% to 48.5 %. The fatty acid profile of the wafers before and after frying for 1-2 

min. is determined by gas chromatography. EPA + DHA content decreased from 2.3 % to 1.0 % 

due to frying. 

The shelf life of microwave processed Pangasianodon hypophthalmicus fillets during chilled 

storage was evaluated. The fillets were given dip treatment in chlorinated water (2 ppm) for 10 

minutes and packed under vacuum and air. The fillets were further processed in a Microwave 

processor for 18 seconds under medium mode at a power of 488 Watts and stored at a temperature 

of 2 to 4
0
C. The samples were withdrawn at periodic intervals for biochemical analysis.  On the 

whole, the biochemical and sensory evaluation of microwave processed –vacuum packed fillets 

showed maximum extension in shelf life of 19 days followed by control vacuum packed samples of 

12 days. On the contrary, air packets samples showed much lesser shelf life of 10 days irrespective 

of the treatment given. 

Experimental design was set up based on the fractional factorial design of experiment to 

standardize the Treatment time and Acetic acid concentration of marination and microwave 

processing of Pangasius fillets. Based on the sensory evaluation of fish fillets, the optimum 

combination of process variables were found to be 0.2 ppm acetic acid concentration for 10 minutes 
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of dip treatment. The optimum combination of power and treatment time of microwave processing 

was 488 watts and 18 seconds in terms sensory evaluation of fish fillets. 

Effect of short time marination on the quality and shelf life of chilled stored Pangasianodon 

hypophthalmicus fillets was evaluated. Marination was done by immersing the fish fillets in 

solutions containing 0.2% acetic acid and 10%NaCl for a period of 10 min. The marinated and 

control fillets were further packed under air and vacuum and stored at 2-4
o
C. The biochemical and 

sensory quality of fish fillets were evaluated at periodic intervals. In general, a sharper decline in 

overall quality was experienced by 10th day of storage in the case of control samples, whereas 

marinated samples developed off-flavour only by the end of 14th day of chilled storage. 

Enrichment of Pangasius fish wafers with Sardine oil: The standard fish wafers developed at CIFT 

was used as control wafers. To enrich EPA and DHA, sardine oil at 0.5 %, 1 %, 1.5 % and 2 % was 

used in wafers. These four types of wafers were analysed for sensory acceptability. Wafers with 1.5 

% oil were found to be acceptable. The fatty acid profile of wafers was determined by gas 

chromatography. EPA + DHA content increased from 5 % to 8.5 % by incorporating sardine oil at 

1.5 % level. The raw wafers were fried in cooking oil: one set for 1-2 min and another for 4-5 min. 

EPA + DHA content decreased from 8.5 % to 5.1 % by frying for 1-2 min. However, frying for 4-5 

min has reduced the content to 0.2 %. Longer frying time has drastic effect on EPA and DHA 

content because the wafers are very thin. 

Microbial profile of marinated farmed catfish Pangasianodon hypophthalmus collected from 

freshwater farm situated at Kodungalloor, Trichur district, Kerala was studied during storage under 

air and vacuum. In non- marinated samples stored under air, the count exceeded the limit count on 

day 6 limiting the shelf life to 3days. In marinated samples packed and stored under vacuum, the 

shelf life was 3d.  In non- marinated samples stored VP and in marinated samples stored under air, 

the count exceeded the limit count on day 3 and shelf life was <3 days.  
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The effect of washing with organic acids and banana leaf ash solution on the removal of muddy 

flavor of rohu fillets was evaluated based sensory and instrumental methods. Fish fillets were 

treated with banana leaf ash and organic acids viz.citric acid and tartaric acid at different levels and 

durations. There was a marked improvement in flavor and colour of fish treated fillets compared to 

controls and the fillets treated with a combination of banana ash and organic acids were found to be 

more palatable. The colour was significantly improved by washing especially with higher 

concentration of banana leaf ash. 

Fish croquette, a mince based coated product was prepared with Rohu mince and incorporating soy 

powder as a partial replacer for fish mince in different combinations.  The fish mince was replaced 

with soy flakes (prepared by soaking the soy chunks in hot water and flaked mechanically) at 25% 

50%, 75% and 100%.  The croquette prepared by using 25% soy flakes in place of fish mince was 

found to be better than 100% fish mince based croquette in terms of sensory and texture properties. 

Shelf life evaluation at chilled storage was carried out and the product had 16 days of storage life. 

The combined effect of modified atmosphere with flexible packaging material 

(Polyester/Polyethylene laminates) was studied on skinless Pangasionodon hypothalmicus. Five 

different gas combinations with oxygen and carbon dioxide gases mixed in various ratios were used 

for the study along with air pack as control. Among these the best gas combination mixture selected 

was 80% CO2: 20% O2 based on total plate count reduction and other biochemical and textural 

parameters. The shelf life of the product was 24 days compared to 16 days for air packed control 

samples. 

The effect of vacuum packaging on the keeping quality of liquid smoked Catla fillets packed in 

polyester/polythene was studied. The vacuum packed liquid smoked product had a shelf life of 18 

days compared to air packed liquid smoked control samples which was rejected at 15 days. The 

control sampled without any treatment was acceptable up to 12 days only.  
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Developed an instant fish gravy mix for two types of fish curry.  This gravy paste was dried under 

three different conditions. viz., mechanical, vacuum and freeze-drying. Vacuum dried product had 

higher sensory score. Shelf life evaluation of ready to constitute fish curry from instant fish gravy 

mix was carried out. The product had a shelf life of 30 days in chilled conditions whereas the 

control samples had 25 days of shelf life  

Vacuum packaging studies of gutted pabda fish (Ompok pabda) under iced condition was carried 

out. Separate samples packed in PE pouches were maintained as control. Samples were drawn at 

regular intervals for biochemical, microbial and sensory analysis. Results indicated that samples 

remained in acceptable condition till 24 days of storage in ice, whereas control samples packed in 

PE pouches gave less satisfactory results and were rejected after 18 days of storage in ice. 

A prototype of Fish de-scaling Machine was developed in order for descaling of fishes. Trials 

conducted have shown that 98% of the scales can be removed using de-scaling machine. For carps, 

the de-scaling process requires 10 minutes at 30 rpm and for tilapia it is 8 minutes at 25 rpm. A 

patent has been applied for the design and process. 

A study on the partial replacement of fish meat in fish cutlet by soy protein was carried out.  It was 

observed that the product with a combination of 70% meat and 30% soy had better acceptability, 

textural parameters and storage stability than the conventional fish cutlet. 

A comparative evaluation was carried out on the quality characteristics of Ompok pabda fish 

processed by sous vide technique employing two different modes of heating viz. microwave oven 

heating and conventional heating. The core temperature of the samples were allowed to reach at 

70
o
C and maintained at different temperatures. The time-temperature combinations were selected 

based on a separate preliminary experiment. The fish samples were vacuum packed before heating 

and separate control was maintained for comparison. Further, after heating, the samples were quick 

chilled using crushed ice and were further stored at 50C. The microbiological parameters were 
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analysed at regular intervals for total mesophilic, psychrophilic and thermophilic count, 

Enterobacteriaceae in addition to common pathogenic /spoilage organisms like E .coli, 

Streptococcus, Vibrio parahaemolyticus, Salmonella, Listeria   and Staphylococcus. The 

biochemical parameters analysed included TVBN, NPN, alpha amino Nitrogen, FFA, PV, TBA, 

Histamine, Drip Loss, pH and haeme iron content. Results indicated that both microwave heated 

and conventionally heated samples remained in acceptable condition for more than a month; 

however, conventionally heated samples excelled in quality during the initial 15 days of storage 

and thereafter showed similar trend for both the samples. On the other hand control vacuum packed 

samples were rejected after 20 days of storage under chilled condition. 

The protocol for canning pangasius in TFS cans was worked out. Steaks from skinless boneless 

fillets were cold blanched and flash fried for different time intervals of 1, 2 & 3 minutes. The steaks 

were then canned with refined oil as medium. The cans were heat processed to Fo value of 8 min. 

Sensory evaluation of quality characteristics, bacteriological quality, texture profile analysis and 

thermal process validation of canned products were carried out. The canned product with steaks 

flash fried for 3 minutes gave the best results on sensory evaluation. This product had good textural 

properties and the water content was less than 10% which is a requirement for canned product.  

An intermediate moisture containing product from Pangasius catfish fillet was prepared by a 

combination of pH modification (potassium sorbate and citric acid), controlled microwave heating 

and drying technique. Moisture content in the range of 40-50% was achieved by varying the 

treatment durations. The product was further tray packed under vacuum and stored at two different 

conditions, viz. room temperature and chill storage at 3
0
C. The microbiological parameters were 

analysed at regular intervals for total mesophilic and psychrotrophic bacteria, enterobacteriaceae, 

and total anaerobic sulphite reducing Clostridia, Pseudomonas spp, and total lactics in addition to 

common pathogenic /spoilage organisms like E.coli, Streptococcus, Vibrio parahaemolyticus, 

Salmonella, Listeria and Staphylococcus. The biochemical parameters analysed included pH, 
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protein solubility, TVBN, NPN, alpha amino Nitrogen, FFA, PV, TBA and haeme iron content. 

The results indicated that the chill stored samples remained in acceptable condition for more than 

45 days, whereas the samples stored at room temperature showed shelf life of 12-15 days. 

Antioxidant activity of aqueous extracts of Ginger (Zingiber officinale), Mint (Mentha arvensis) 

and Chilli (Capsicum annuum) were examined. Among the antioxidant sources, mint extract had 

the highest phenolic content (87.33± 2.74 mg phenols/100g) followed by ginger extract (74.22 ± 

0.52 mg phenols/100g) and chilly extract (74.56 ± 0.56 mg phenols/100g).   

The effect of spice extracts on preservation of Pangasius fillet during chilled storage was evaluated.  

Spice extracts were prepared at 20% concentration (20g in 100 ml of water) and boiled for 5 

minutes. After cooling, extracts were filtered. Then the fillets were subjected to dip treatment for 30 

min and stored in chilled condition (4⁰C). The samples were withdrawn at periodic intervals for 

biochemical and sensory evaluation. Fillet treated with spice extracts had lower TVB-N,    TMA-N, 

PV and TBARS than the control. Sensory evaluation revealed that storage period up to 9th day no 

significant difference in overall acceptability of fillet. Further, gradual decrease in overall 

acceptance was observed in control and fillet treated with chilly extracts. However, fillet treated 

with ginger and mint extract were found to be acceptable up to 15 days. 

Fresh water fish viz., Catla, Rohu, Tilapia, Ompok pabda, Wallago attu and Cat fish were collected 

from the local fish market of Navi Mumbai in Maharashtra region and analyzed for all 

microbiological parameters and pathogenic bacteria. All the samples were negative for the 

Salmonella, V. cholera, V. parahaemolyticus and L. monocytogens. The aerobic plate count (APC) 

for all the samples were within the limit, i.e., 11600 to 95000 cfu/g of sample.  Three samples E. 

coli count were more than the recommended level. All the samples were positive for the 

Staphylococcus aureus and negative for one sample; but, the count was within the limit. The 

average count of the faecal streptococcus was 30 cfu /g of sample. In eight samples Sulphur 

reducing clostridia counts were higher than the recommended limit.   
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Gelation characteristics of surimi from P. hypophthalmus as affected by microwave heating were 

evaluated.  Gels were prepared by heating at 2450 Hz for 30, 60 and 90 sec. The nature of the gel 

network formed during heating was evaluated based on solubility profile of the heat induced gel in 

distilled water, high ionic strength buffer, TCA and SDS buffer. The results indicated significant 

reduction in solubility values of heat induced gel subjected for 60 and 90 sec durations, whereas the 

gel heated for 30 sec showed higher solubility values similar to unheated sol. 

Standardized the ingredients for the development of restructured products from pangasius fish 

mince. A central composite design 12 runs was planned for the preparation of restructured products 

from Pangasius. Optimization was done using qualitative descriptive analysis of sensory 

characteristics. In order to find out the suitable concentration of starch and chitosan for the 

development of restructured product, various concentration of corn starch (4-9.6%) and chitosan 

(0.75-1.81%) were added into the pangasius fish mince based on statistical design. Salt (1%) and 

sodium tripolyphosphate (0.25%) were added at same concentration in all the treatments. After 

mixing of all the ingredients, they were subjected to steam cooking for 15 minutes. After cooling, 

they were cut in to required shape and fried in oil after battered and breaded. Sensory evaluation 

revealed that combination of 4% corn flour and 0.75% chitosan was more acceptable among the 

different treatment.  

Attempts were made with selected concentration of chitosan (0.75%) with different starch includes 

corn flour, maida, tapioca flour and wheat flour for the development of restructured product. 

Sensory evaluation revealed that combination of 4% corn flour and 0.75% chitosan was more 

acceptable than the other treatment. 

Pangasius fillets were subjected to a partial drying process under hot air oven for 1 hr followed by 

quick chilling before being stored under chill storage. Drying under forced circulation of hot air 

reduced the moisture content of the fillets by 13-15%. In addition, drying enhanced the texture 
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characteristics of the fillets compared to the soft fresh fillets. Further, the dried fillets showed 

superior color characteristics during chill storage. 

 

Microbial attributes of farmed catfish Pangasius subjected to microwave-heating (medium power) 

for 60sec, 75 sec and 90 sec were studied along with control (raw) sample. Total aerobic 

mesophilic bacteria (TPC) and Enterobacteriaceae were enumerated.  In control sample, TPC was 

≤10
5
 cfu/g and Enterobacteriaceae count was≤10

4
 cfu/g. Two log reductions was observed in TPC 

of catfish microwave-heated for 60 sec, 75 sec and 90 sec. Enterobacteriaceae could not be detected 

in catfish microwave-heated for 75sec and 90sec.Two log reduction was observed in 

Enterobacteriaceae count for samples microwave-heated for 60 sec.  

 

A preliminary study was conducted to find out the effect of cooking methods on the quality of 

Rohu meat during chill storage.  For this, Rohu steaks were steam cooked by two methods 1) fish 

was put into the steamer and cooked for 5 and 10 m and 2 ) fish was cooked in full steam for 5 and 

10 m. Similarly, the fish was boiled by two methods 1) fish and water together cooked for 5 and 10 

m and 2) fish put into the boiled water and then cooked for 5 and 10 m.  Cooking yield and 

proximate composition of the Rohu meat was analysed.  Cooking yield was lower in samples 

cooked for 10 m than that cooked for 5 m by both the methods. Based on the sensory analysis, 

cooking for 5 m in boiled water and in full steam for 10 m was selected for further study. 

The cooked meat of Rohu was packed in polyethylene pouches and stored at 4
0
 C in a vertical 

chiller. Microbiological, biochemical and sensory analyses of the steamed and boiled meat was 

done at 4 days interval. Biochemical parameters like TVBN, TBA, PV, and FFA were within the 

acceptable limit. The meat was found to be slimy towards the end of storage period. 

Microbiological analysis revealed a shelf life of 12-14 days and 14-16 days, respectively for boiled 

and steamed meat  during storage at 4 
0
 C.  
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Farmed catfish is characterised by strong muddy flavor on cooking. Hence, the modification of the 

flavor characteristics of Pangasius catfish was attempted using various plant extracts such as 

oregano, rosemary, sage, turmeric, and green tea extracts on partially dried Pangasius catfish fillets. 

Out of the various plant extracts tested, essential oil from oregano was found to be most effective 

with respect to sensory evaluation, whereas the fillets treated with turmeric scored the least. The 

shelf life analysis of the fillets is in progress. 

 

Pangasius meat was sterilized by 121
o
 C for 15 minutes than cooled to 4

o
C.  One ml of V. 

parahaemolyticus (4.65 X  10
9
/ml) was added in the fish meat and heated in microwave oven at 

different intervals such as 0, 20, 40, 60, 80,100 and 120 seconds. After the micro-oven heat 

treatment, each fish meat portion was analysed for the number survived V. parahaemolyticus in fish 

meat. Likewise separate experiment was carried out using Salmonella culture (3.85 X 10
7
). Each 20 

seconds of microwave heat treatment one log reduction of the in V. parahaemolyticus population 

and after heating of one minute all the V. parahaemolyticus were killed.  Death rate of Salmonella 

is slower than the V. parahaemolyticus, after one minutes heating one log reduction was observed. 

Two minutes is insufficient to kill all the Salmonella. It need more time in micro oven to destroy 

the Salmonella. 

The proximate composition study of Monosex Tilapia indicated a moisture content of 

73.44±0.24%, 17.11±0.16% protein, and 6.75±0.04% fat and 1.18±0.01% ash. The fatty acid 

composition study indicated that oleic and palmitic acid were found in higher levels whereas 

caprylic acid was the most limiting one. The amino acid analysis indicated higher levels of aspartic 

acid, glutamic acid, lysine and alanine whereas tryptophan was the most limiting amino acid. 

Proline, tyrosine and methionine were also found in low levels. 

Ice storage studies of Monosex tilapia was carried out. The sample was divided into three lots viz., 

whole cleaned (Sample A), gutted and cleaned (Sample B) and Steaks (Sample C) which were 
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further packed in polythene bags and were layered between ice in insulated ice boxes. Ice was filled 

periodically throughout the sampling period. Considering two day sampling interval, the sample 

lots were analysed for quality parameters viz., pH, TBA, PV, FFA, TMA, TVBN as well as colour 

and texture. The moisture content of all the samples remained steady throughout the storage period 

whereas in all the samples there was a slight increase in pH values. The TBA values showed an 

increasing trend during the storage. TBA increase was less in sample A compared to sample B and 

C where the increase were sharper. Peroxide value and free fatty acids were also on an increase for 

all the samples indicating oxidation of fish lipids taking place during the storage. TMA and TVBN 

values showed a slight increase during the study. Sensory evaluation showed a gradual reduction in 

the quality during ice storage of the sample. Sample C developed a marked off taste towards the 

19th day whereas sample B was rejected on the 23rd day. Sample A was acceptable till 27 days.  

Freshness condition of iced whole Pangasius fish was evaluated. Solubility changes of 

sarcoplasmic and myofibrillar proteins were analysed at an interval of two days. Extracts of 

sarcoplasmic and myofibrillar protein were taken and measured the protein content by Biuret 

method. Both sarcoplasmic and myofibrillar protein content showed an overall declining trend with 

a marked increase on 6th day. There was a slight declining trend from 25th to 30th day in the case 

of sarcoplasmic protein content. But myofibrillar protein content showed an increasing trend from 

21st to 30th day. Sample preparation for SDS Page was carried out. For the LCMSMS analysis of 

biogenic amines extracts were collected at an interval of two days. Declining trend of both 

sarcoplasmic and myofibrillar protein content during iced storage of Pangasius fish with a marked 

increase on 6th day. Total volatile base nitrogen (4.2 mg% to 8.4mg %) and thiobarbituric acid 

value (0.062 to 0.99mg malonaldehyde/ kg) showed increasing trend during storage. Initial 

peroxide value of 2.5 increased to 27.03 meq of o2/kg during 15th day and further it was decreased. 

Similar trend also observed in free fatty acid content. Freshness quality was also evaluated by 
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determining K value.  Initial K value of fish was 4.33% and it was slowly increased to 11.9% on 

day 3, 52.37% on day 19 and 86% on day 30.  

A methodology has been standardized for preparing a value added product from tilapia meat and 

Jawla shrimp. Jawla extract was prepared from jawla shrimp using citrate buffer. The extract 

showed good sensory properties in terms of odour and taste of that of shrimp. Surimi was prepared 

from Tilapia mince using 2 washing steps in chilled water. The mince was manually pressed by 

using a muslin cloth and was ground with sucrose, salt, corn starch, jawla extract and oil in a 

grinder. The total grinding time given was 15 minutes.  Temperature of the mixture was maintained 

below 10
0
C during grinding. Different starch sources like potato, rice flour and corn flour were 

tried and corn starch was found to give the required texture. The finely ground paste was made into 

a layer of 1 cm thickness and was cooked at 90
0
C for 30 min. a water bath. Addition of jawla 

extract imparted a light pink color to the product. The cooked product was cut into the shape of 

fingers and then battered, breaded and fried. Both the boiled and coated product imitated the 

flavour of shrimp.  The coated fingers showed very good sensory acceptability by the sensory 

panel.   

A cocktail preparation of „Fish-n-vegetable‟ was developed using the blanched meat of rohu fish. 

Fish meat was blanched for 10 and 20 min, whereas a short term blanching for 3 min was given for 

vegetables. The products were further tray packed under normal air and vacuum atmospheres, and 

stored under chilled condition. The results indicated negligible difference in shelf life between the 

two samples. Both the packs were microbiologically stable for more than 30 days, with a maximum 

load of 4 log 10 cfu/g. Even though, vacuum packed samples showed better colour stability during 

extended chill storage, air packed samples excelled in overall appearance during initial period of 

storage. 

Prepared combination sausages from the mince of Nemipterus and pangasius. A simple lattice 

mixture experimental design with six runs was planned for the development of sausages.The mince 



 

19 
 

combination of Nemipterus and Pangasius was optimized using mixture response surface 

methodology based on data generated from a simple lattice mixture experimental design on Bio-

chemical responses of sausage. The maximum shelf life was found to be for sausages with higher 

quantity of pangasius mince. First order linear regression model fitted to the experimental data and 

the optimum combination of mince was found 40% Nemipterus and 60% Pangasius as well as 20% 

Nemipterus and 80% Pangasius for a best quality of sausage in terms of Bio-chemical responses. 

The microbiological evaluation has shown that TVC in all samples did not cross the acceptable 

limits during the storage period. S.aureus, E .coli & Streptococci were absent in all the samples. 

The rejection of samples was based on sensory evaluation. Sausages with 100% pangasius mince 

had a shelf life of 41 days in chilled condition followed by those with 60% pangasius mince (38 

days), 80% pangasius mince (32 days), 60% nemipterus mince (29 days), 100% nemipterus mince 

(28days) & 80% nemipterus mince (27days). 

5. Objective wise achievements  

5.1 Preparation and process optimization of value added products from commercially important 

freshwater fishes and other emerging species. 

 

 A study on the partial replacement of fish meat in fish cutlet by soy protein was carried out.  

It was observed that the product with a combination of 70% rohu meat and 30% soy had 

better acceptability, textural parameters and storage stability than the conventional fish cutlet. 

 Fish rolls were prepared from the frame meat of Rohu (L.rohita).Flash fried rolls had a shelf 

life of 17 days in chilled condition.  

 An intermediate moisture product from Pangasius (Pangasionodon hypophthalmicus) fillet 

prepared by a combination of pH modification (potassium sorbate and citric acid), controlled 

microwave heating and drying technique remained in acceptable condition for more than 45 

days in chilled condition. 

 Gelation characteristics of surimi from Pangasionodon hypophthalmus as affected by microwave 

heating were evaluated.  The nature of the gel network formed during heating was evaluated based on 
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solubility profile of the heat induced gel in distilled water, high ionic strength buffer, TCA and SDS 

buffer. The results indicated significant reduction in solubility values of heat induced gel subjected 

for 60 and 90 sec durations, whereas the gel heated for 30 sec showed higher solubility values similar 

to unheated sol. 

 Standardized the ingredients for the development of restructured products from pangasius fish mince. 

In order to find out the suitable concentration of starch, chitosan for the development of restructured 

product, various concentrations of corn starch (4-9.6%) and chitosan (0.75-1.81%) were incorporated 

with the pangasius fish mince based on statistical design. Sensory evaluation revealed that 

combination of 4% corn flour and 0.75% chitosan was the most acceptable one for the restructured 

product for pangasius mince.  

 An instant fish gravy mix was developed and a patent has been filed. Shelf life evaluation of 

ready to constitute fish curry from instant fish gravy mix was carried out. The product had a 

shelf life of 30 days in chilled conditions whereas the control samples had 25 days of shelf 

life.  

 A methodology has been standardized for preparing a value added product from tilapia meat 

and Jawla shrimp. 

 Prepared combination sausages from the mince of Nemipterus and pangasius. The mince 

combination of Nemipterus and Pangasius was optimized using mixture response surface 

methodology based on data generated from a simple lattice mixture experimental design on 

Bio-chemical responses of sausage. Sausages made from combination mince of pangasius and 

nemipterus had better sensory qualities and shelf life than sausages made from single type of 

fish mince. 
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Fish Rolls Combination Sausages Instant Fish Gravy Mix 

 

5.2 Low temperature preservation characteristics of value added products with emphasis on 

quality and shelf life. 

 

 The biochemical and sensory evaluation of microwave-blanched and vacuum-packed sutchi 

catfish fillets showed extended storage life of 21 days, compared with 12 days for unblanched 

vacuum-packed samples. 

 Quality characteristics of Pabda (Ompok pabda) fish processed by sous vide technique 

indicated that both microwave and conventionally heated samples remained in acceptable 

condition for more than a month under chilled condition.  

 Vacuum packing of gutted Pabda fish under iced condition was carried out. Results indicated 

that samples remained in acceptable condition till 24 days of storage in ice, whereas control 

samples packed in PE pouches gave less satisfactory results and were rejected after 18 days of 

storage in ice. 

 Ice storage studies of Monosex tilapia was carried out. Whole cleaned samples can be kept under iced 

conditions for 27 days, steaks developed off flavour after 19 days and gutted & cleaned samples 

remained acceptable upto 23 days iced conditions. 
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Catfish fillets Gutted pabda fish 

5.3 Changes in the nutritional profile during handling and processing and nutritional labelling 

of the products. 

 Commercial soy flour at a rate of 20 % is used for preparation of fish wafers with pangasius 

fish mince. Protein content of the soy flour incorporated wafers increased from 33% to 48.5 %.  

 Rohu steaks and fillet portions dipped in the mint decoction for 15 minutes (0.5%, 1% and 

1.5%) and quality was analysed under chilled condition. The study revealed that 1.5 % of mint 

decoction was effective in reducing the chemical and microbial spoilage indices. 

5.4 Standardization and process optimization of thermal processed products. 

 Flash fried Skinless boneless Pangasius fillets canned in TFS cans with refined oil had good 

textural properties and the water content was less than 10% which is a requirement for 

canned product. 

 Rohu (L.rohita) steaks canned in TFS cans in instant curry medium had excellent quality 

attributes which was retained after six months of storage.  

5.5 Modification of flavour/off-flavour of fresh/processed foods by way of treatment with specific 

flavour scavengers. 

 

 The effect of washing with organic acids and banana leaf ash solution on the removal of 

muddy flavor of rohu fillets was evaluated based sensory and instrumental methods. There 

was a marked improvement in flavor and colour of fish treated fillets compared to controls 
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and the fillets treated with a combination of banana ash and organic acids were found to be 

more palatable. The colour was significantly improved by washing especially with higher 

concentration of banana leaf ash. 

 The effect of spice extracts (Ginger, mint, chilli) on preservation of Pangasius 

(Pangasionodon hypophthalmicus) fillet during chilled storage was evaluated.  Results 

showed that fillet treated with ginger and mint extract (20%) were found to be acceptable up 

to 15 days than the control for 9 days. 

 Rohu steaks and fillet portions dipped in the mint decoction for 15 minutes (0.5%, 1% and 

1.5%) and quality was analysed under chilled condition. The study revealed that 1.5 % of mint 

decoction was effective in reducing the chemical and microbial spoilage indices. 

 The effect of spice extracts (Ginger, mint, chilli) on preservation of Pangasius  fillet during 

chilled storage was evaluated.  Results showed that fillet treated with ginger and mint extract 

(20%) were found to be acceptable up to 15 days than the control for 9 days. 

5.6 Microbiological changes during preservation and standardisation of processing parameters 

of freshwater fish and fishery products. 

 

 Studied the microbial profile of Pangasianodon hypophthalmus and Ompok pabda in chilled 

and frozen stored conditions and during preservation and processing. 

 Studied the microbial profile of the products developed and its changes during preservation. 

5.7 Design & development of equipment / machinery for fish processing and value addition 

 A prototype of Bench top Fish de-scaling Machine was developed for descaling of fishes. For 

carps, the de-scaling process requires 10 min at 30 rpm and for tilapia it is 8 min at 25 rpm. A 

patent has been filed for the design and process. 
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Fish Descaler 

6. Conclusion    

Many technologies for value addition of freshwater fish were optimised and fine-tuned so as to 

make adoptable for a commercial production process. Consultancy offered for the establishment 

of freshwater fish processing unit in Harike, Punjab is an important outcome. Detailed studies 

were carried out on the quality, shelf life and value addition prospects of emerging species viz., 

P.hypophthalmicus and other commercially important freshwater species like Ompok pabda.  

This was effectively transferred to production units through brainstorming sessions Seminars, 

Symposia and Training programmes. 
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Annexure 1 

Product/ Process/Technology/ IPR/New Models/ Methods/Databases/ 

Concept/ Tools/Technique /Commercial value of the technology developed 

 

a) Product 
              Microwave treated catfish fillets. 
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    Sous vide processed Pabda catfish. 

    Smoked and canned pangasius and rohu steaks. 

    Restructured products from the mince of pangasius. 

    Fish rolls  

    Instant Fish Gravy Mix. 

    Combination sausages 

    Fish descaler machine. 

 

b) Process 
Processes for production of: 

Chilled products from Pangasius, Ompok pabda, Tilapia 

Restructured products from freshwater fish mince 

Canned products from freshwater fishes. 

 

c) Technology 
Technologies for: 

Value addition of freshwater fish viz., mince based products, chilled products; sous vide 

products, thermal processed products and restructured products. 

 

d) IPR 
    Patents filed for:  

    Instant Fish Gravy Mix 

    Fish Descaler Machine 

 

e) Databases 
Published Research Articles -08 

Reports/Manuals                  - 15         

Popular articles                    - 04 

Book chapter                        - 01 

Extension Bulletins               - 03 

Presentations in Seminars/Workshops/Symposia - 21  
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1. Institute Project Code: 1000661028 [P-90/2011(3)] 

2. Investigators as approved in RPP-I, (If any change attach IRC proceedings): 

Principal Investigator Co-PI Remarks 

Dr.George Ninan  

Senior Scientist, FP 

Division. Stationed at 

CIFT Head Quarters, 

Cochin. 

Sh.P.K Vijayan, Principal 

Scientist, FP Division 

Stationed at CIFT Head Quarters, Cochin. 

Retired w.e.f August 2013. 

 Dr.A.A Zynudheen, Senior 

Scientist, FP Division. 

Stationed at CIFT Head Quarters, Cochin. 

 Dr. J.Bindu, Senior Scientist, FP 

Division.  

Stationed at CIFT Head Quarters, Cochin.  

Disassociated from project w.e.f April 

2013 (Minutes of PME Committee 

meeting Ref No.F.PMC-MS/2013/EIS 

dated 19/11/13). 

 Dr. Venkateswarlu Ronda, 

Scientist, FP Division. 

Stationed at CIFT Head Quarters, Cochin. 

On study leave from February 2012 to 

July 2013. 

 Dr. Binsi P.K, Scientist, FP 

Division. 

Transferred to Mumbai Research Centre 

of CIFT w.e.f 2012 April. 

 Ms. Tanuja S, Scientist, FP 

Division. 

Transferred to DRWA, Bhubaneswar 

w.e.f September 2011.Disassociated from 

Project. 

 Ms. Viji P, Scientist Stationed at Mumbai Research Centre of 

CIFT. Associated with the  project w.e.f 

December 2012 (Ref Note No.F.PMC-

MS/2013/EIS dated 09/01/13) 

 Dr. K.V Lalitha, Principal Scientist 

& Head, MFB Division 

Stationed at CIFT Head Quarters, Cochin. 

 Dr. Suseela Mathew, Principal 

Scientist ,B & N Division 

Stationed at CIFT Head Quarters, Cochin. 

Disassociated  from project (Ref Note 

No.F.PMC-MS/2012/EIS dated 21/9/12) 

 Dr. Jeyakumari A, Scientist, FP 

Division. 

Stationed at CIFT Head Quarters, Cochin. 

Associated with the  project w.e.f 

September 2012 (Ref Note No.F.PMC-

MS/2013/EIS dated 09/01/13) 

 Sh.Joshy C.G, Scientist, FP 

Division. 

Stationed at CIFT Head Quarters, Cochin. 

Associated with the project w.e.f 

September 2011. 

 Smt. Parvathy U, Scientist, FP 

Division.  

Stationed at CIFT Head Quarters, Cochin. 

Associated  with the project w.e.f August 

2013 (Minutes of PME Committee 
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3. Any change in objectives and activities                     Yes/No 

      (If yes, attach IRC proceedings) 

4.  Date of Start & Date of Completion (Actual).              

If any extension granted enclose IRC proceedings 

Yes No 

5.  Whether all objectives met Yes No 

6.  All activities completed Yes No 

7.  Salient achievements/major recommendations included Yes No 

8.  Annual Progress Reports (RPP-II) 

submitted 

1
st 

Year    √ Yes No 

2
nd

 Year   √ Yes No 

3
rd

 Year Yes No 

nth year Yes No 

9.  Reprint of each of publication attached Yes No 

10.  Action for further pursuit of obtained results indicated Yes No 

11.  Report presented in Divisional seminar             

(enclose proceedings & action taken report) 
Yes No 

12.  Report presented in Institute seminar                 

(enclose proceedings & action taken report) 
Yes No 

13.  IRC number in which the project was adopted IRC No: Note No.F. PAC-MS/2011/ EIS 

dated 28-2-2011 

14.  Any other Information  

 

15. Signature: 

meeting Ref No.F.PMC-MS/2013/EIS 

dated 19/11/13) 

 Smt.Laly S.J, Scientist, QAM 

Division. 

Stationed at CIFT Head Quarters, Cochin. 

Associated  with the project  w.e.f August 

2013(Minutes of PME Committee 

meeting Ref No.F.PMC-MS/2013/EIS 

dated 19/11/13) 

 Sh.Ankur Nagori, Scientist, 

Engineering Division. 

Stationed at CIFT Head Quarters, Cochin 

Associated with the  project (Ref Note 

No.F.PMC-MS/2012/EIS dated 21/9/12) 

 Dr.S. Vishnuvinayagam, Scientist Stationed at Mumbai Research Centre of 
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MS/2013/EIS dated 09/01/13) 
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Annexure 3 

INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

FINAL RESEARCH PROJECT REPORT (RPP- III)  

PROJECT REPORT (RPP- III)  

1. Institute Project Code : 1000661028 [P-90/2011(3)] 

2. Project Title: Species specific interventions in value addition of commercially important and emerging 

species of fresh water fish. 

3. Key Words: Freshwater fish, emerging species, process optimization, value addition.   

4. (a) Name of the Lead Institute : Central Institute of Fisheries Technology , Cochin                                                                                                               

(b) Name of Division/ Regional Centre / Section: Fish Processing Division 

5. (a) Name of the Collaborating Institute(s) NA 

      (b)  Name of Division/ Regional Centre / Section of Collaborating Institute(s) 

6. Project Team(Name(s)  and designation of PI, CC-PI and all project Co-PIs, with time spent) 

 

S. 

No. 

Name, designation 

and institute 

Status in the 

project 

(PI/CC-PI/ 

Co-PI) 

Time spent 

(%) 

Work components assigned to 

individual scientist 

01. Dr.George Ninan, 

Senior scientist,CIFT 

PI 50% 1.Preparation and process 

optimization of value added 

products from commercially 

important freshwater fishes and 

other emerging species. 

2.Low temperature preservation 

characteristics of value added 

products with emphasis on 

quality and shelf life. 
02. Sh.P.K Vijayan Co-PI 50% 1.Standardization and process 

optimization of thermal 

processed products. 

03 Dr. A.A Zynudheen Co-PI 25% 1.Preparation and process 

optimization of value added 

products from commercially 

important freshwater fishes and 

other emerging species. 

2.Low temperature preservation 

characteristics of value added 

products with emphasis on 

quality and shelf life. 
04 Dr. J.Bindu Co-PI 25% 1.Standardization and process 

optimization of thermal 

processed products. 

05 Dr. Venkateswarlu 

Ronda 

Co-PI 25% 1.Changes in the nutritional 

profile during handling and 

processing and nutritional 

labelling of the products. 
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06 Dr. Binsi P.K Co-PI 25% 1.Low temperature preservation 

characteristics of value added 

products with emphasis on 

quality and shelf life. 
07 Ms. Tanuja S Co-PI 25% 1.Preparation and process 

optimization of value added 

products from commercially 

important freshwater fishes and 

other emerging species. 

2.Changes in the nutritional 

profile during handling and 

processing and nutritional 

labelling of the products. 

08 Ms. Viji P Co-PI 25% 1.Shelf life enhancement of 

products made from 

commercially important 

freshwater fish from 

Maharashtra region using 

natural preservatives.  

09 Dr. K.V Lalitha Co-PI 25% 1.Microbiological changes 

during preservation and 

standardisation of processing 

parameters of freshwater fish 

and fishery products. 
10 Dr. Suseela Mathew Co-PI 25% Changes in the nutritional 

profile during handling and 

processing and nutritional 

labelling of the products. 

11 Dr.. Jeyakumari A Co-PI 25% 1.Preparation of restructured 

products using freshwater fish 

mince. 

2.Evaluation of antioxidant 

properties of selected spices and 

its effect on preservation of 

freshwater fish production. 

12 Sh.Joshy C.G Co-PI 25% 1.Planning and execution of 

design of experiments and data 

analysis. 

2.Product/Process parameter 

optimisation using Linear/ Non-

linear modelling techniques.  

13 Smt. Parvathy U,  Co-PI 25% 1.Low temperature preservation 

characteristics of value added 

products with emphasis on 

quality and shelf life. 

14 Smt.Laly S.J Co-PI 25% 1.Changes in the nutritional 

profile during handling and 

processing and nutritional 

labelling of the products. 
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15 Sh.Ankur Nagori Co-PI 25% 1.Design & development of 

equipment / machinery for fish 

processing and value addition. 

16 Dr.S. Vishnuvinayagam Co-PI 25% 1.Microbiological changes 

during preservation and 

standardisation of processing 

parameters of freshwater fish 

from Maharashtra region. 
 

7. Priority Area : Applied Research 

8. Project Duration:  Date of Start :01.4.2011           Date of Completion :  31.3.2014                  

9. a. Objectives  

 Preparation and process optimization of value added products from commercially important 

freshwater fishes and other emerging species. 

 Low temperature preservation characteristics of value added products with emphasis on quality and 

shelf life. 

 Changes in the nutritional profile during handling and processing and nutritional labelling of the 

products. 

 Standardization and process optimization of thermal processed products. 

 Modification of flavour/off-flavour of fresh/processed fish products by way of treatment with 

specific flavour scavengers. 

 Microbiological changes during preservation and standardisation of processing parameters of 

freshwater fish and fishery products. 

 Design & development of equipment / machinery for fish processing and value addition 

 

b. Practical utility  

 Better utilization of  fresh water fish 

 Customized product development technologies 

 Standardization of technologies for the production of value added  safe products from freshwater 

fish. 

 Better preservation technologies to minimize the quality loss during the movement of the fish and 

fishery products through the value chain. 

 

10. Final Report on the Project (Materials and methods used, results and discussion, objective wise 

achievements and conclusions)   :  Given as Annexure A 

11. Financial Implications (`  in Lakhs) 

11.1 Expenditure on Rs. (in lakhs) 

(a) Manpower                                                                  117.91 

(b) Research/Recurring Contingencies   15.25 

(c) Non-Recurring Cost (Including cost of equipment) 145.00 

(d) Any Other Expenditure Incurred -- 

11.2 Total Expenditure 278.16 

12. Cumulative  Output                   

a. Special attainments/innovations 
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1. A study on the partial replacement of fish meat in fish cutlet by soy protein was carried out.  It was 

observed that the product with a combination of 70% rohu meat and 30% soy had better acceptability, 

textural parameters and storage stability than the conventional fish cutlet. 

2. Fish rolls were prepared from the frame meat of Rohu (L.rohita).Flash fried rolls had a shelf life of 17 

days in chilled condition.  

3. An intermediate moisture product from Pangasius (Pangasionodon hypophthalmicus) fillet prepared 

by a combination of pH modification (potassium sorbate and citric acid), controlled microwave 

heating and drying technique remained in acceptable condition for more than 45 days in chilled 

condition. 

4. The biochemical and sensory evaluation of microwave-blanched and vacuum-packed sutchi catfish 

fillets showed extended storage life of 21 days, compared with 12 days for unblanched vacuum-packed 

samples. 

5. The effect of spice extracts (Ginger, mint, chilli) on preservation of Pangasius (Pangasionodon 

hypophthalmicus) fillet during chilled storage was evaluated.  Results showed that fillet treated with 

ginger and mint extract (20%) were found to be acceptable up to 15 days than the control for 9 days. 

6. Quality characteristics of Pabda (Ompok pabda) fish processed by sous vide technique indicated that 

both microwave and conventionally heated samples remained in acceptable condition for more than a 

month under chilled condition.  

7. Vacuum packing of gutted Pabda fish under iced condition was carried out. Results indicated that 

samples remained in acceptable condition till 24 days of storage in ice, whereas control samples 

packed in PE pouches gave less satisfactory results and were rejected after 18 days of storage in ice. 

8. Flash fried Skinless boneless Pangasius fillets canned in TFS cans with refined oil had good textural 

properties and the water content was less than 10% which is a requirement for canned product. 

9. Rohu (L.rohita) steaks canned in TFS cans in instant curry medium had excellent quality attributes 

which was retained after six months of storage.  

10. An instant fish gravy mix was developed and a patent has been filed. Shelf life evaluation of ready to 

constitute fish curry from instant fish gravy mix was carried out. The product had a shelf life of 30 

days in chilled conditions whereas the control samples had 25 days of shelf life.  

11. Commercial soy flour at a rate of 20 % is used for preparation of fish wafers with pangasius fish mince. 

Protein content of the soy flour incorporated wafers increased from 33% to 48.5 %.  

12. Gelation characteristics of surimi from Pangasionodon hypophthalmus as affected by microwave 

heating were evaluated.  The nature of the gel network formed during heating was evaluated based on 

solubility profile of the heat induced gel in distilled water, high ionic strength buffer, TCA and SDS 

buffer. The results indicated significant reduction in solubility values of heat induced gel subjected for 

60 and 90 sec durations, whereas the gel heated for 30 sec showed higher solubility values similar to 

unheated sol. 

13. Standardized the ingredients for the development of restructured products from pangasius fish mince. 

In order to find out the suitable concentration of starch, chitosan for the development of restructured 

product, various concentrations of corn starch (4-9.6%) and chitosan (0.75-1.81%) were incorporated 

with the pangasius fish mince based on statistical design. Sensory evaluation revealed that 

combination of 4% corn flour and 0.75% chitosan was the most acceptable one for the restructured 

product for pangasius mince.  

14. Ice storage studies of Monosex tilapia was carried out. Whole cleaned samples can be kept under iced 

conditions for 27 days, steaks developed off flavour after 19 days and gutted & cleaned samples 

remained acceptable upto 23 days iced conditions. 

15. Prepared combination sausages from the mince of Nemipterus and pangasius. The mince combination of 

Nemipterus and Pangasius was optimized using mixture response surface methodology based on data 

generated from a simple lattice mixture experimental design on Bio-chemical responses of sausage. 
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Sausages made from combination mince of pangasius and nemipterus had better sensory qualities and 

shelf life than sausages made from single type of fish mince. 

16. A prototype of Bench top Fish de-scaling Machine was developed for descaling of fishes. For carps, 

the de-scaling process requires 10 min at 30 rpm and for tilapia it is 8 min at 25 rpm. A patent has been 

filed for the design and process. 

b. List of Publications (one copy each to be submitted if not already submitted) 

 

Research papers 
01 Effect of chilling on microbiological, biochemical and sensory attributes of whole aquacultured 

rainbow trout (Oncorhynchus mykiss Walbaum, 1792) (2011) Ninan G, Lalitha KV, Zynudheen A.A, 

Joseph J, Journal of Aquaculture  Research Development S5:001. doi:10.4172/2155-9546.S5-001. 

02  Composition, Functional Properties and Antioxidative Activity of Hydrolysates Prepared from the 

Frame Meat of Striped Catfish (Pangasianodon hypophthalmus) (2012) Tanuja, S, Viji, P, 

Zynudheen A.A & Joshy, C.G. Egyptian Journal of Biology, Vol. 14, pp 27-35.  

03 Microbiological and shelf life characteristics of eviscerated and vacuum packed freshwater catfish 

(Ompok pabda) during chill storage (2013). Binsi, P. K. Viji, P. Visnuvinayagam, S. George Ninan, 

Sangeeta, G. Triveni A.& Ravishankar C. N. Journal of Food Science and Technology. DOI 

10.1007/s13197-013-1165-x. 

04 Compositional and chill storage characteristics of microwave blanched sutchi catfish 

(Pangasianodon hypophthalmus) fillets (2014). Binsi, P. K George Ninan, Zynudheen, A. A. Neethu, 

R. Ronda V. & Ravishankar C. N. International Journal of Food Science and Technology,49, pp 364-

372. 

05 Composition, Textural Quality and Gel Strength of Surimi Prepared from Striped Cat Fish 

(Pangasianodon hypophthalmus, Souvage, 1878)(2014) Tanuja, S. Viji, P. Zynudheen, A. A. George 

Ninan & Joshy C. G. (2014).Fishery Technology, Vol. 51(2), April 2014. 

06 Biochemical, textural, microbiological and sensory attributes of gutted and ungutted sutchi catfish 

(Pangasianodon hypophthalmus) stored in ice (2014) Viji, P.  Tanuja, S.   George Ninan,    

Lalitha, K. V.  Zynudheen, A. A.   Binsi  P. K &  Srinivasa Gopal T. K. Journal of Food Science and 

Technology. DOI 10.1007/s13197-014-1358-y. 

07 Quality Characteristics and Shelf Life of Sutchi Cat Fish (Pangasianodon hypophthalmus) Steaks 

During Refrigerated Storage (2014)  Viji, P.  Tanuja, S.   George Ninan,   Zynudheen, A. A. 

Lalitha, K. V. International Journal of Agriculture and Food Science Technology. Vol592), pp. 105-

116.  

Reports/Manuals 
01. Fish descaling machine. ICAR News. October – December 2012, p19. 

02. 
Practical Manual – Coated products (BPVI-043) for Diploma in Fish Products Technology (IGNOU) 

George Ninan. ISBN 978-81-266-5196-2, 74p. 

03 Practical Manual – Block 1 Battering & Breading – Coated products (BPVI-043) for Diploma in 

Fish Products Technology (IGNOU) by George Ninan ISBN 978-81-266-4480-3, 49p. 

04 

Microwave blanching and quick chilling of fish for shelf life extension.(2013) Binsi P.K, George 

Ninan, Vishnuvanayagam S, Viji,P & Chakrabarti R.(2013) Fish Technology Newsletter Vol 

XXIV(1), pp 04- 05. 

05 
Preparation of restructured products from Pangasius hypophthalmus.(2013) Jeyakumari A, George 

Ninan, Zynudheen A.A & Ravishankar C.N Fish Technology Newsletter Vol XXIV(2), pp 03- 04. 

06 

Quality evaluation of Monosex tilapia during ice storage. (2013) Parvathy U, George Ninan, 

Jeyakumari A, Zynudheen A. A. & Ravishankar  C. N. Fish Technology Newsletter, Vol XXIV (4), 

pp 4-5. 

07 
Jawala shrimp and tilapia: Potential candidates for seafood analogues.2013) Viji P, Binsi P.K & 

George Ninan. Fish Technology Newsletter, Vol XXIV (4), pp 6-7. 

08 Value added fishery products (2013) George Ninan .Manual on Collaborative training programme on 

value addition and secondary agriculture with special reference to fish & fishery products (21-24 
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October 2013), CIFT, Cochin & MANGE Hyderabad. pp 45-54. 

09 

Mince based products from fish (2013). George Ninan. Manual on National training on Non thermal 

and non-chemical processing technologies: Application of High Pressure and Pulsed light technology 

for food processing (18-31 October 2013). CIFT, Cochin. pp 08-20. 

10 
Detailed project Report on “Establishment of a Freshwater Fish Processing Unit at Harike, Punjab 

(2013). 

11. Detailed Project Report on Trout Processing Unit at Patlikuhal, Himachal Pradesh (2011). 

12. 
Technical Feasibility Project Report for Fish Processing and Fish Snack Bar for Poyya Eco - 

Fishing Village, ADAK, Thrissur, Kerala (2011). 

13. 
Detailed Project Report on Freshwater Fish Processing Plant, Feed mill and Silage unit at Lanja, 

Ratnagiri, Maharashtra (2012). 

14. 
Detailed Project Report on Production of fish based value added products, Jai Gayatri Exports, 

Veraval, Gujarat. (2013) 

15. 
Detailed Project Report on Assessment of technical feasibility of the project report of Fish & Prawn 

Processing Unit by M/s Real spice at A.P (2013). 

Popular articles 
01 Value addition options for aquaculture species (2012) Zynudheen, A. A and George Ninan Jaladhi, 

pp 17-25.  

02 Potential and Future Prospects for the Processing and Export of Major carps (2012) Srinivasa Gopal 

T.K, Mohan C.O, George Ninan & Ravishankar C.N  Fishing Chimes, 32(1) pp 60-65. 

03 Processing & value addition of P.hypophtalmichthys (2012)George Ninan, Zynudheen A.A ,Viji P, 

Madhusoodana Rao V and Ravishankar C.N,  Jaladhi  , pp 59-65. 

04 Extrusion technology in developing ready to eat fish based snacks (2013) Viji P, Binsi P.K. and 

Visnuvinayagam S. Beverages & Food world. 40 (11). 

Books/Book Chapters 
01 Coated Products Chapter 11 (2012) George Ninan in Advances in Harvest and Post-Harvest 

Technology of Fish (Nambudiri D.D & Peter K.V Eds.), New India Publishing Agency, New Delhi, 

pp 265-305.  

Extension Bulletins 
01 Pangasius – an ideal candidate for value addition (2012) George Ninan ,Zynudheen A.A, Viji P 

,CIFT Publication (Booklet) 

02 Instant Fish Gravy Powder (2013) Zynudheen A.A & George Ninan ,CIFT Publication (Booklet) 

03 Fish Descaling Machine    (2013) Zynudheen A.A & George Ninan ,CIFT Publication (Booklet) 

c. Intellectual Property Generation  

 

 

 

d. Presentation in Workshop/Seminars/Symposia/Conferences  (Relevant to the project in which  

scientists have participated) 

 

Presentations in Workshops /Conferences  

Patents filed  

01 Design and process of a Fish de-scaling Machine Zynudheen. A.A., C. R. Gokulan., George Ninan 

and C.N. Ravishankar (Reg.No.2828/CHE/2012) dt.12.07.12. 

02 Instant fish gravy powder. Zynudheen. A.A., George Ninan and C.N. Ravishankar 

(Reg.No.2829/CHE/2012) dt. 12.07.12. 



 

35 
 

1.  Recent advances in in aquaculture product development and new value added products for domestic and 

International markets –Chennai Aquaculture Technology Meet 2011 organized by TANUVAS at Chennai 

(17-11-2011). George Ninan - Invited paper  

2.  Simple and economic process technologies for value addition in Fisheries Sector- Food 360 
0
 - 

International Conference cum exhibition on Agribusiness & Food Processing at Hyderabad organized by 

FICCI & Government of Andhra Pradesh (22-11-2011). George Ninan - Invited paper 

3.  Small scale fish processing machinery for value added products (2012). George Ninan, Zynudheen A.A, 

Ravishankar C.N & T.K.Srinivasa Gopal National Conference on research, production & marketing of 

value added fish products – present status and future direction at CFTRI Mysore.(Proceedings pp 92-97) 

4.  Role of Business Incubation in Entrepreneurship Development (2012) Ravishankar C.N, Zynudheen A.A, 

George Ninan, & T.K.Srinivasa Gopal National Conference on research, production & marketing of value 

added fish products – present status and future direction at CFTRI Mysore, (Proceedings pp 75-79). 

5.  Advances in Aquaculture Product Development & Business Options for Small Scale Entrepreneurs(2013)  

T.K.Srinivasa Gopal, George Ninan & C.N Ravishankar.PAF Congress on Public Private Partnership in 

Aquaculture and Culture based Fisheries at CIFRI, Barrackpore (09- 11 February).- Invited paper. 

 

6.  Post-harvest technologies for value addition in Aquaculture (2013). George Ninan, Zynudheen A.A & C.N 

Ravishankar National Workshop on Business Opportunities in Freshwater Fisheries at Patna, Bihar 

(Proceedings pp 27-35.) 

7.  Options for utilization of freshwater fish processing waste (2013). Zynudheen A.A, George Ninan & C.N 

Ravishankar National Workshop on Business Opportunities in Freshwater Fisheries at Patna, Bihar 

(Proceedings pp 36-41). 

8.  Biochemical and sensory evaluation of Rainbow Trout (O.mykiss Walbaum) in chilled and frozen storage 

conditions (2012). George Ninan, Zynudheen A.A , Lalitha K.V, Ravishankar C.N, Srinivasa Gopal T.K., 

National Seminar on Mountain Fisheries at DCFR, Nainital, (5-6 November 2012). 

9.  Hygienic handling and value addition options for rainbow trout (O.mykiss Walbaum) (2012). George 

Ninan, Zynudheen A.A, Vijayan P.K, Ravishankar C.N, Srinivasa Gopal T. K. National Seminar on 

Mountain Fisheries at DCFR, Nainital, (5-6 November 2012). 

10.  Quality evaluation of rainbow trout (O.mykiss Walbaum) in chilled storage (2012). George Ninan, Lalitha 

K.V, Sankar T.V, Zynudheen A.A, Ravishankar C.N, Srinivasa Gopal T.K (2012) National Seminar on 

Mountain Fisheries at DCFR, Nainital, (5-6 November 2012). 

11.  Utilisation of Deccan Mahseer Tor khudree (Sykes) for development of convenience products (2012).Bindu 

J. George Ninan, Dinesh, K,  Ravishankar C.N., and Gopal T.K.S. National Seminar on Mountain Fisheries 

at DCFR, Nainital, (5-6 November 2012). 

12.  Facts and benefits behind washing fish with banana leaf ash: An Indigenous Practice of Indian households 

(2012) P.K. Binsi, George Ninan, S.Visnuvinayagam and Zynudheen A.A. National Seminar on Traditional 

Knowledge & Management Systems in Fisheries at CIFT, Cochin (30-31 October 2012)   

13.  Effect of turmeric and cold smoking on the biochemical, textural and sensory attributes of sutchi catfish 

fillet during chill storage (2013) Viji, P., Tanuja, S. George Ninan, Binsi, P. K .Zynudheen, A.A. and 

Sreenivasa Gopal, T.K. international Symposium on Greening Fisheries – Towards Green Technologies in 

Fisheries (21-23 May 2013) 

14.  Standardisation and quality evaluation of fish roll prepared from frame meat of rohu (L.rohita) stored 

under chilled conditions (2013) Zynudheen A.A., George Ninan, Sumayya Kalam, Joshy C.G and 

Ravishankar C.N international Symposium on Greening Fisheries – Towards Green Technologies in 

Fisheries (21-23 May 2013) 

15.  Effect of turmeric and  cold smoking on the biochemical , textural and sensory attributes of striped catfish 

fillet during chill storage (2013) Viji P, Tanuja S, George Ninan, Binsi P.K and Zynudheen A.A. 

international Symposium on Greening Fisheries – Towards Green Technologies in Fisheries (21-23 May 

2013). 

16.  Development and quality evaluation of a canned product from rohu (L.rohita) steaks in instant curry 

medium (2013) Vijayan P.K, Bibin K, George Ninan and Zynudheen A.A. international Symposium on 

Greening Fisheries – Towards Green Technologies in Fisheries (21-23 May 2013). 
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17.  Development striped catfish steaks canned in oil medium (2013) Nimisha V.Satheesh, Stepahnie Listel, 

Vijayan P.K, and George Ninan. International Symposium on Greening Fisheries – Towards Green 

Technologies in Fisheries (21-23 May 2013). 

18.  Effect of chitosan on the quality of restructured products from pangasius fish mince during chilled storage 

(2013) A.Jeyakumari, George Ninan, A.A.Zynudheen, K.V.Lalitha and C.N.Ravishankar, 2013. National 

Seminar on Therapeutics of marine bioactive compounds held on 9-10 December 2013, Gandhigram Rural 

Institute, Dindigul. Abstracts p-37. 

19.  
Processing &value addition of fish (2014) – Lead paper presented by Dr. George Ninan  at the First 

national Student Conference on food Technology organized by Indian Institute of Crop processing 

Technology, Thanjavur (7-8 February 2014). 

20.  Advances in chilled/frozen and value added fish products (2014) Invited talk by Dr.George Ninan at 

VALUE FISH 2014 ,the National Conference on Emerging Safety & technological issues in Seafood 

industry jointly organized by CIFT, CFTRI and NFDB at Veraval, Gujarat (14-15 March 2014) 

21.  Quality Characteristics and Shelf Life of Sutchi Cat Fish (Pangasianodon hypophthalmus) Steaks During 

Refrigerated Storage (2014)  Viji, P.  Tanuja, S.   George Ninan,   Zynudheen, A. A. Lalitha, K. V. 

International congress on “Agriculture, Food Engineering and Environmental Sciences- Sustainable 

Approaches-AFEESSA-2014, New Delhi (29-30th march 2014). 

 
e. Details of technology developed 

 

Consultancy 

 

1. Freshwater fish processing unit at Harike, Punjab. 

2. Trout Processing Unit at Patlikuhal, Himachal Pradesh. 

3. Production of fish based value added products, Jai Gayatri Exports, Veraval, Gujarat.  

4. Freshwater Fish Processing Plant, Feed mill and Silage unit at Lanja, Ratnagiri, Maharashtra. - 

Assessment of technical feasibility of the project report of Fish & Prawn Processing Unit by M/s 

Real spice, A.P. 

 

f. Trainings/demonstrations organized  

1. Training on preparation of fresh fish products-Preparation of dressed fish, fish steaks, fish fillets 

and marinated fish products‟ to 10 trainees from KITCO, Cochin (09-05-2011). 

2. A demonstration was given (04-02-12) on the production of value added products from Giant 

fresh water prawn to the farmers under NFDB training programme organized by KUFOS. 

3. Conducted training programmes on the production of value added products from freshwater fish 

from 22-24 March at Uchiwa tribal village, Imphal West district and from 26-28 March at 

Sekmaijin village, Thoubal district, Manipur. 

4. Organized training programme on „Production of value added fishery products from fresh water 

fish for employment and income generation‟ for two batches of entrepreneurs during 26-29, 

March, 2012 at Dimapur, Nagaland. 

5. Organized a training programme on Post-harvest utilization & value addition fresh water fish at 

Barpetta district, Assam during 27-29 September, 2012. 

6. Organized a training programme on Post-harvest utilization & value addition of trout & Carps at 

DCFR research centre , Chamapawat, Uttarakhand State (8-10 September 2012) 

7. Organised two training programmes in Arunachal Pradesh on value added freshwater fish 

products and fish canning (1-6 November 2012)  

8. Organised National Workshop on “Business Opportunities in Freshwater Fisheries at Patna, 

Bihar (23 March 2013). 

9. Conducted a training programme on batter preparation and breading for the production 

managers from M/s Abad Fisheries (4-5 February 2014).  

10. Conducted training programme on “Production of value added fishery products” to ST Fisher 

folk at Meenkara reservoir site in Palakkad district, Kerala during 28-29th March, 2014.  
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g. Training received 

 

Dr. Binsi P.K 

 Attended a 15 days short training course on „Synthesis and characterization of nanomaterials and 

their applications in Agriculture‟ from 16
th
 to 29

th
 Nov, 2011 at CIRCOT, Mumbai. 

Shri Joshy C.G 

 Attended one day workshop on „Internet protocol V6- IPV-6) on 27th February 2014 at NAS 

Complex New Delhi. 

Dr. Jeyakumari A 

 Attended 21 days CAFT training programme on Responsible Harvest and Quality Standards for 

seafood export at CIFE, Mumbai from 09-01-2013 to 29-01-2013 

 Attended short course on “Thermal processing of ready to eat meat products” from 09-07-13 to 18-

07-13 at NRC on Meat, Hyderabad. 

 Attended the training programme on “Data analysis using SAS” from 1-7th February, 2014 at CIFT, 

Cochin. 

 Attended the “Food safety for entrepreneurs awareness and implementation” programme held at 

CIFT, Cochin during 13-14th February, 2014. 

 Attended National training on “Application of high pressure and pulsed light technology for food 

processing” from 18-31 October, 2013 at CIFT, Cochin. 

Smt. Laly S.J 

 Attended a workshop on „Scientific writing‟ conducted by MBAI (Marine Biological Association of 

India) and BOBLME (Bay of Bengal Large Marine Ecosystem) project at hotel Travancore court, 

Cochin (14th to 17th October 2013) 

 Attended the training programme on „HACCP concepts‟ at CIFT, Cochin (21st to 25th October)  

 Attended „AgrIP 2013‟, National workshop on „ Role of Intellectual Property rights in the modern 

era‟ conducted by ZTM – BPD unit, CIFT, Cochin ( 15th to 16th November 2013) 

 Attended a workshop on „Scientific Presentation‟ conducted by Marine Biological Association of 

India and Bay of Bengal Large Marine Ecosystem project at Beaumont Fern hotel, Cochin (18th to 

21st November 2013). 

Smt.  Parvathy U 

 Attended National training on „Non-thermal and non-chemical processing technologies - 

Application of high pressure and pulsed light technology for food processing‟ at CIFT, Cochin from 

18th -31st October, 2013. 

 

 

h. Any other relevant information   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13. (a) Extent of achievement of objectives and outputs earmarked as per RPP-I 
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Objective wise Activity Envisaged output of 

monitorable  target(s) 

Output achieved Extent of 

Achievement 

(%) 

Preparation and 

process optimization 

of value added 

products from 

commercially 

important freshwater 

fishes and other 

emerging species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A study on the partial 

replacement of fish meat in 

fish cutlet by soy protein was 

carried out.   

Fish rolls were prepared from 

the frame meat of Rohu 

(L.rohita) and shelf life was 

evaluated.  

Prepared combination 

sausages from the mince of 

Nemipterus and pangasius. 

The mince combination of 

Nemipterus and Pangasius 

was optimized using mixture 

response surface 

methodology. 

Development and 

standardisation of instant fish 

gravy mix. 

 A comparative evaluation 

was carried out on the quality 

characteristics of Ompok 

pabda processed by sous vide 

technique employing two 

different modes of heating. 

An intermediate moisture 

containing product from 

Pangasius catfish fillet was 

prepared by a combination of 

pH modification, controlled 

microwave heating and 

drying technique. 

Gelation characteristics of 

surimi from Pangasionodon 

hypophthalmus affected by 

microwave heating was 

evaluated. 

Coated products with 

freshwater fish mince and 

combination products          

with cheap alternatives. 

 

 

 

 

 

  

 

 

 

Standard process for an 

instant fish gravy mix 

suitable for local 

preparations. 

 

 

Product development from 

less utilised freshwater 

species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fish cutlet with a 

combination of 70% rohu 

meat and 30% soy had 

better acceptability, 

textural parameters and 

storage stability than the 

conventional fish cutlet. 

Flash fried rolls had a 

shelf life of 17 days in 

chilled condition. 

Sausages made from 

combination mince of 

pangasius and nemipterus 

had better sensory 

qualities and shelf life 

than sausages made from 

single type of fish mince. 

An instant fish gravy mix 

was developed and a 

patent has been filed. The 

product had a shelf life of 

30 days in chilled 

conditions.             

Microwave and 

conventionally heated 

samples of Ompok pabda 

remained in acceptable 

condition for more than a 

month under chilled 

condition.  

The biochemical and 

sensory evaluation of 

microwave-blanched and 

vacuum-packed sutchi 

catfish fillets showed 

extended storage life of 

21 days in chilled 

condition                                    

100 
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Standardized the ingredients 

for the development of 

restructured products from 

pangasius fish mince. 

 

 

Development of 

restructured  products 

based on freshwater fish 

mince  

 

 

. 

Combination of 4% corn 

flour and 0.75% chitosan 

was the most acceptable 

one for the restructured 

product for pangasius 

mince.  

 

 

 

 

 

 

 

 

 

Low temperature 

preservation 

characteristics of 

value added products 

with emphasis on 

quality and shelf life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vacuum packaging studies of 

gutted pabda fish (Ompok 

pabda) under iced condition 

Studies on the effect of spice 

extracts on preservation of 

Pangasius fillet and rohu 

steaks during chilled storage  

 

Ice storage studies of 

Monosex tilapia. 

Protocols for low 

temperature preservation 

for freshwater fish based 

products 

Gutted pabda fish 

remained in acceptable 

condition till 24 days of 

storage in ice 

Pangasius fillets treated 

with ginger and mint 

extract (20%) were found 

to be acceptable up to 15 

days in chilled conditions. 

 Mint decoction was 

found to be effective in 

reducing the spoilage 

indices in fillet portions 

and steaks of rohu 

Whole cleaned tilapia 

samples can be kept under 

iced conditions for 27 

days, steaks developed off 

flavour after 19 days and 

gutted & cleaned samples 

remained acceptable upto 

23 days iced conditions. 

100 
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Changes in the 

nutritional profile 

during handling and 

processing and 

nutritional labelling 

of the products. 

Protein enrichment of 

Pangasius wafers with soy 

flour. 

 

 

 

 

 

Studies on the nutritional 

composition of Pangasius 

products. 

Nutritional enrichment and 

labelling of freshwater fish 

products 

Commercial soy flour at a 

rate of 20 % is used for 

preparation of fish wafers 

with pangasius fish mince. 

Protein content of the soy 

flour incorporated wafers 

increased from 33% to 

48.5 %.  

Studies on Enrichment of 

Pangasius fish wafers 

with Sardine oil was 

carried out. Wafers with 

1.5 % oil were found to 

be acceptable. EPA + 

DHA content increased 

from 5 % to 8.5 % by 

incorporating sardine oil 

at 1.5 % level. 

100 

Standardization and 

process optimization 

of thermal processed 

products. 

Developing standard 

protocols for thermal 

processed products from 

freshwater fish 

Thermal processed 

products from freshwater 

fish. 

Protocols were developed  

for canned products viz.,  

a.Pangasius fillets in oil. 

b.Rohu steaks in instant 

curry medium. 

c.Trout steaks in oil.  

95 

Modification of 

flavour/off-flavour of 

fresh/processed foods 

by way of treatment 

with specific flavour 

scavengers. 

Process formulation to 

remove muddy flavour of 

freshwater fish products. 

Freshwater fish products 

with improved flavour.   

Addition of essential oils 

of clove and curry leaf 

improved the flavor and 

extended the shelf life of 

rohu mince compared to 

that of control in chilled 

conditions.   

Treatment with potassium 

sorbate & essential oils 

from clove and curry leaf 

improved the quality and 

extended the shelf life of 

fresh P. hypophthalmicus 

fillets in chilled 

conditions. 

The effect of washing 

with organic acids and 

banana leaf ash solution 

on the removal of muddy 

flavor of rohu fillets was 

evaluated based sensory 

and instrumental 

methods. There was a 

marked improvement in 

flavor and colour of fish 

treated fillets and the 

fillets treated with a 

combination of banana 

ash and organic acids 

were found to be more 

palatable. The colour 

was significantly 

improved by washing 

95 
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especially with higher 

concentration of banana 

leaf ash. 

Microbiological 

changes during 

preservation and 

standardisation of 

processing parameters 

of freshwater fish and 

fishery products. 

Study of the bacterial 

population in freshwater fish 

and its changes during 

processing and preservation. 

Microbiology of 

freshwater fish during 

preservation and 

processing for 

standardisation of process 

parameters. 

 

Microbial profile studies 

were carried out on: 

P. hypophthalmus treated 

plant extracts. 

Marinated P. 

hypophthalmus in chill 

storage under air and 

vacuum packs. 

 Microwave treated P. 

hypophthalmus in chill 

storage. 

Monosex tilapia products 

under chill stored 

conditions. 

Chill and frozen stored 

products of Ompok pabda  

Sterility studies of canned 

freshwater fishery 

products. 

Combination sausages. 

Restructured fish mince 

products. 

100 

Design & 

development of 

equipment / 

machinery for fish 

processing and value 

addition 

Design & development of 

Fish de-scaling Machine.  

 

 

Design & development of 

processing machine for 

cutting frozen fish mince 

block/fresh fish 

Indigenous, low cost fish 

processing machinery. 

A prototype of Bench top 

Fish de-scaling Machine 

was developed for 

descaling of fishes. A 

patent has been filed for 

the design and process. 

Fabricated a fish block 

cutting machine. 

95 

 

 

 (b) Reasons of shortfall, if any: NIL 

 

14. Efforts made for commercialization/technology transfer 

1. The technology of Instant Fish Gravy Mix is commercialised and presently marketed under the 

name “Swadish”. 

2. The technology for processing and value addition of freshwater fish has been transferred as 

consultancy to five entrepreneurs. 

3. Patents have been filed for Instant Fish Gravy Mix and Fish Descaling Machine. 

4. Training programmes & Business meets have been carried out in various parts of the Country on 

freshwater fish processing and value addition. 

5. Many technologies for value addition of freshwater fish were optimised and fine-tuned so as to 

make adoptable for a commercial production process. Consultancy offered for the establishment of 

freshwater fish processing unit in Harike, Punjab is an important outcome.    
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6. Detailed studies were carried out on the quality, shelf life and value addition prospects of emerging 

species viz., P.hypophthalmicus and other commercially important freshwater species like Ompok 

pabda.  This was effectively transferred to production units through brainstorming sessions and 

training programmes. 

 

15. (a)How the output is proposed to be utilized? 

The output of the Project viz., technologies and processes for better utilisation and value addition of 

freshwater fish will be utilised for the development of inland fish sector in India, particularly in the field 

of aquaculture for diversification and value addition. 

(b) How it will help in knowledge creation? 

The project output has created knowledge inputs in the form of:  

 Standard technologies for the production of safe value added and convenience products from 

freshwater fish. 

 Nutritional labelling of value added products. 

 Suitable packaging technologies for better preservation and extended shelf life. 

 Species specific value added products from freshwater fish catering to different market segments. 

 Process patents for value addition technologies. 

 Publications viz., Research papers in peer reviewed journals, technical and popular articles, Detailed 

Project Reports, Seminar / Symposia proceedings etc. 

 Training programmes in different parts of India on value addition and better utilisation of freshwater 

fish.  

16. Expected benefits and economic impact(if any) 

 Better utilization of fresh water fish. 

 Customized product development technologies. 

 Standardization of technologies for the production of value added safe products from freshwater 

fish. 

 Better preservation technologies to minimize the quality loss during the movement of the fish and 

fishery products through the value chain. 

 Optimized process technologies for the production of value added products from freshwater fish 

which can be adopted for domestic and export value chains. 

 Better management of the freshwater fishery resources by total utilization. 

 Diversification of the fish processing industry. 

 

17. Specify whether the project requires submission of RPP-IV for up scaling of research output.  

Yes 

18. Future line of research work/other identifiable problems  

Future line of research work should be addressing the following problems. 

 Value addition technologies for new species introduced in aquaculture. 

 Process technologies for development of novel products from aquatic resources. 

 Developing predictive models for shelf life evaluation in cold chain systems. 

 Optimising energy use in fish post-harvest operations to attain cost effectiveness and reduce carbon 

footprints. 

 Adoption of indigenous fish processing machinery in Fish processing operations. 

19. Details on the research data (registers and records) generated out of the project deposited with the 

institute for future use 

Research data generated are consolidated and deposited in the Institute as Consolidated Quarterly 

Reports. There are twelve consolidated quarterly reports.   

 



 

43 
 

20. Signature of PI, CC-PI(s), all Co-PIs 

 

21. Signature of Head of Division 

 

22. Observations of PME Cell based on Evaluation of Research Project after Completion 

 

 

23. Signature (with comments if any along with rating of the project in the scale of 1 to 10 

 on the overall quality of the work) of JD (R)/ Director  

 

  

 

Dr.George Ninan (PI) 

 

Sh.P.K Vijayan (Co PI) 

 

Dr. A.A Zynudheen(Co PI) 

 

Dr. J.Bindu (Co PI) 

 

Dr.Venkateswarlu Ronda(Co 

PI) 

 

 

Dr. Binsi P.K (Co PI) 

 

Dr. Jeyakumari A(Co PI) 

 

Ms. Tanuja S (Co PI) 

 

Ms. Viji P (Co PI) 

 

Dr. K.V Lalitha(Co PI) 

 

Dr. Suseela Mathew(Co PI) 

 

Sh.Ankur Nagori(Co PI) 

 

Sh.Joshy C.G (Co PI) 

 

Smt. Parvathy U(Co PI) 

 

Dr.S. Vishnuvinayagam(Co PI) 

 

Smt.Laly S.J(Co PI) 
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Annexure 4 

INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

PROFORMA FOR RESEARCH PERFORMANCE EVALUATION OF INDIVIDUAL SCIENTIST 

1. Institute Project Code *1000661028 [P-90/2011(3)] 

 

2. Evaluation  by PI on the contribution of the team  in the project including self 

 

S. 

No. 

Name Status in the project  

(PI/CC-PI/Co-PI) 

*Rating in the scale of 1 to 10 

01 Dr.George Ninan  PI  

02 Sh.P.K Vijayan Co-PI  

03 Dr. A.A Zynudheen Co-PI  

04 Dr. J.Bindu Co-PI  

05 Dr.Venkateswarlu Ronda Co-PI  

06 Dr. Binsi P.K Co-PI  

07 Dr. Jeyakumari A Co-PI  

08 Ms. Tanuja S Co-PI  

09 Ms. Viji P Co-PI  

10 Dr. K.V Lalitha Co-PI  

11 Dr. Suseela Mathew Co-PI  

12 Sh.Ankur Nagori Co-PI  

13 Sh.Joshy C.G  Co-PI  

14 Smt. Parvathy U Co-PI  

15 Dr.S. Vishnuvinayagam Co-PI  

16 Smt.Laly S.J Co-PI  

 

3. Signature of PI  

 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 
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Annexure 5 

INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

PROFORMA FOR EVALUATION OF A RESEARCH PROJECT AFTER COMPLETION BY PI 

1. Institute Project Code: 1000661028 [P-90/2011(3)] 

2. Evaluation  research project after completion by PI  

S. 

No. 

Criteria  Methodology  Marks 

(output) 

Self 

Evaluation 

by PI 

1. Achievements  

 

Against 

approved and 

stipulated 

outputs under 

project  

Qualitative and quantitative assessment of 

objectives and stipulated outputs under the 

project will be carried out  

 

a) Activity Input /Projected Output/   Output 

Achieved   

b) Extent to which standard design methodology, 

experimental designs, test procedures, analytical 

methods followed 

c) Does the data justify the conclusions? 

d) Innovativeness and creating of new knowledge 

e) Additional outputs over those stipulated under 

the project  

f) Creation of linkages for commercialization of 

technology developed under the project  

g) Is scientific input commensurate to output 

(manpower, financial input and time duration)? 

75 

 

 

 

35 

 

10 

 

 

05 

10 

05 

 

05 

 

05 

 

 

 

 

30 

 

07 

 

 

05 

07 

04 

 

05 

 

05 

 

2.  Publication/ 

awards  

Assessment will be done in respect of: Research 

papers; Reports/Manuals; Working and Concept 

Papers; Books/Book Chapters/Bulletins. Quality of 

publication (s) and  Awards /Scientific recognitions 

received   

10 08 

3.  Additional 

facilities 

created  

Facilities created in terms of laboratory. Research 

set-up, instrumentation, software, hardware etc. 

during the project. 

05 02 

4.  Human 

Resource 

Development 

(Scientific and 

Technical) 

Scientist trained in different areas  05 02 

5. Revenue 

generated 

under the 

project/ 

avenues 

created for 

revenue 

generation  

Resources and revenues generated  05 03 

6.  Product/ 

Process/Techn

ology/ 

IPR/New 

Details to be provided on (Annexure B)  

a) Product 

b) Process 

c) Technology 

10 07 
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Models/ 

Methods/Data

bases/ 

Concept/ 

Tools/Techni

que 

/commercial 

value of the 

technology 

developed  

 

d) IPR 

e) Registration of the varieties  

f) New Models 

g) Methods 

h) Tools 

i) Databases 

j) Concepts 

k) Techniques 

7.  Quality of 

available  

documents of 

the project 

duly 

authenticated  

Research Project Files, Data, Reports etc.  05 05 

Total Marks 115  

8.  Timelines of 

execution of 

the project   

Marks  will be deducted 

if extension sought over 

the approved project 

duration beyond recorded 

and officially granted 

extension with recorded 

reasons  

Marks 

 to be deducted 

  

  

Up to 5% 01 

Up to 10%  02 

Up to 30 %  03 

Beyond 30 %  05 

Net Score: Score obtained to be counted out of 100 to compensate for 

activities not relevant to the project 

100 90 

 

 

3. Signature of PI  
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Annexure 6 

INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

PROFORMA FOR EVALUATION OF A RESEARCH PROJECT AFTER COMPLETION BY 

EVALUATION COMMITTEE 

1. Institute Project Code: 1000661028 [P-90/2011(3)] 

2. Evaluation research project after completion by Evaluation Committee 

S. 

No. 

Criteria Methodology Marks 

(output) 
Evaluation 

by 

Evaluation 

Committee 

1. Achievements  

 

Against approved and 

stipulated outputs 

under project  

Qualitative and quantitative assessment 

of objectives and stipulated outputs 

under the project will be carried out  

 

a) Activity Input /Projected Output/    

Output Achieved   

b) Extent to which standard design 

methodology, experimental designs, test 

procedures, analytical methods followed 

c) Does the data justify the conclusions? 

d) Innovativeness and creating of new 

knowledge 

e) Additional outputs over those stipulated 

under the project  

f) Creation of linkages for 

commercialization of technology 

developed under the project  

g) Is scientific input commensurate to 

output (manpower, Financial input and 

time duration)? 

75 

 

 

 

35 

 

10 

 

 

05 

10 

05 

 

05 

 

05 

 

2.  Publication/ awards  Assessment will be done in respect of: 

Research papers; Reports/Manuals; Working 

and Concept Papers; Books/Book 

Chapters/Bulletins. Quality of publication 

(s) and  Awards /Scientific recognitions 

received   

10  

3.  Additional facilities 

created  

Facilities created in terms of laboratory. 

Research set-up, instrumentation, software, 

hardware etc. during the project. 

05  

4.  Human Resource 

Development 

(Scientific and 

Technical) 

Scientist trained in different areas  05  

5. Revenue generated 

under the project/ 

avenues created for 

revenue generation  

Resources and revenues generated  05  

6.  Product/ 

Process/Technology/ 

IPR/New Models/ 

Details to be provided on  

a) Product 

b) Process 

c) Technology 

10  
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Methods/Databases/ 

/ Concept/ 

Tools/Technique 

/commercial value of 

the technology 

developed  

 

d) IPR 

e) Registration of the varieties  

f) New Models 

g) Methods 

h) Tools 

i) Databases 

j) Concepts 

k) Techniques 

7.  Quality of available  

documents of the 

project duly 

authenticated  

Research Project Files, Data, Reports etc.  05  

Total Marks 115  

8.  Timelines of 

execution of 

the project   

Marks  will be deducted if extension 

sought over the approved project 

duration beyond recorded and officially 

granted extension with recorded reasons  

Marks to be 

deducted  

Up to 5% 01 

Up to 10%  02 

Up to 30 %  03 

Beyond 30 %  05 
 

  

Net Score: Score obtained to be counted out of 100 to compensate for 

activities not relevant to the project 

100  

 

 

4. Signature of Evaluation Committee 
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Annexure 7 

GUIDELINES FOR FILLING - CHECKLIST FOR SUBMISSION OF FINAL RESEARCH 

PROJECT REPORT- (RPP-III) 

1. Institute Project Code:  1000661028 [P-90/2011(3)] 

2. Investigators as approved in RPP-I, If any change attach IRC proceedings: 

(Self Explanatory) 

Name Status in the project  

(PI/CC-PI/Co-PI) 

Name Status in the project  

(PI/CC-PI/Co-PI) 

Dr.George Ninan  PI Sh.P.K Vijayan Co-PI 

Dr. A.A Zynudheen Co-PI Dr. J.Bindu Co-PI 

Dr.Venkateswarlu Ronda Co-PI Dr. Jeyakumari A Co-PI 

Dr. Binsi P.K Co-PI Ms. Tanuja S Co-PI 

Ms. Viji P Co-PI Dr. K.V Lalitha Co-PI 

Dr. Suseela Mathew Co-PI Sh.Ankur Nagori Co-PI 

Sh.Joshy C.G  Co-PI Smt. Parvathy U Co-PI 

Dr.S. Vishnuvinayagam Co-PI Smt.Laly S.J Co-PI 

 

3. Any change in objectives and activities                     Yes/No 

(If yes, attach IRC proceedings)   (Self Explanatory) 

1.  Date of Start & Date of Completion (Actual).              If any extension 

granted enclose IRC proceedings 

Yes No 

2.  Whether all objectives met Yes No 

3.  All activities completed Yes No 

4.  Salient achievements/major recommendations included Yes No 

5.  Annual Progress Reports (RPP-II) 

submitted 

1
st 

Year Yes No 

2
nd

 Year Yes No 

3
rd

 Year Yes No 

nth year Yes No 

6.  Reprint of each of publication attached Yes No 

7.  Action for further pursuit of obtained results indicated Yes No 

8.  Report presented in Divisional seminar  (enclose proceedings & action 

taken report) 

Yes No 
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9.  Report presented in Institute seminar                 (enclose proceedings & 

action taken report) 

Yes No 

10.  IRC number in which the project was adopted IRC No:  

11.  Any other Information  

 

4. Signature 

 

 

 

HOD/PD/I/c.  

 

 

 

  

 

Dr.George Ninan (PI) 

 

Sh.P.K Vijayan (Co PI) 

 

Dr. A.A Zynudheen(Co PI) 

 

Dr. J.Bindu (Co PI) 

 

Dr.Venkateswarlu Ronda(Co 

PI) 

 

 

Dr. Binsi P.K (Co PI) 

 

Dr. Jeyakumari A(Co PI) 

 

Ms. Tanuja S (Co PI) 

 

Ms. Viji P (Co PI) 

 

Dr. K.V Lalitha(Co PI) 

 

Dr. Suseela Mathew(Co PI) 

 

Sh.Ankur Nagori(Co PI) 

 

Sh.Joshy C.G (Co PI) 

 

Smt. Parvathy U(Co PI) 

 

Dr.S. Vishnuvinayagam(Co PI) 

 

Smt.Laly S.J(Co PI) 
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Annexure 8 - Publications 

 

Published Research Articles - Abstracts 

Reports / Manuals 

Popular articles 

Book chapter 

Extension bulletins 

Seminars /Symposia/Workshops -Abstracts 
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ISSN: 2155-9546. J Aquac Res Development 2011, S5 http://dx.doi.org/10.4172/2155-9546.S5-001 

 

Effect of Chilling on Microbiological, Biochemical and Sensory Attributes of 

Whole Aquacultured Rainbow Trout (Oncorhynchus mykiss Walbaum, 1792)  
 

George Ninan*, Lalitha K.V, Zynudheen A.A and Jose Joseph 

Central Institute of Fisheries Technology (ICAR), Kochi 682 029, India 
 

Abstract  
 

The effect of chilling (0-2ºC) on the quality deterioration of whole ungutted aquacultured rainbow 

trout (Oncorhynchus mykiss, Walbaum,1792) was studied by integrated evaluations of 

microbiological, biochemical, and sensory attributes. The counts of aerobic mesophilic, 

psychrotrophic bacteria and Pseudomonas increased exponentially. An initial lag phase was noticed 

for H2S producing bacteria, Aeromonas and Enterobacteriaceae. Presence of pathogens such as 

Aeromonas hydrophila and A. sobria are of concern in the case of delay in icing or temperature 

abuse during storage. The pH values increased from an initial value of 6.74 to 7.13. PV showed 

fluctuations. Of the chemical indicators of spoilage, Thiobarbituric acid (TBA) values increased 

very slowly reaching final value of 16.56 μg MA g-1. Total Volatile Base Nitrogen (TVB-N) 

values exceeded 27. 87 mg N 100 g-1 on day 14 when the psychrotrophic counts exceeded 107 cfu 

g-1 indicating that this value may be useful as a measure of degree of freshness for whole ungutted 

rainbow trout. Based on the TVB-N and microbiological limits, the shelf life of trout at 0-2˚C was 

9-12 days.  

 

Keywords: Rainbow trout; Chilled storage; Spoilage bacteria, H2S producing bacteria; Volatile 

bases; Quality; Shelf life  

 
*Corresponding author: George Ninan, Senior Scientist, Fish Processing Division, Central Institute of Fisheries 

Technology (ICAR), Kochi 682 029, India, E-mail: george66jiji@rediffmail.com  
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     Revised: 28 March 2014 /Accepted: 7 April 2014 

# Association of Food Scientists & Technologists (India) 2014 
 

Abstract:  

Pangasianodon hypophthalmus (sutchi catfish) is a fresh water catfish extensively being cultured in the 

South East Asian countries in the recent years. The present study provides the first report on the effects of 

gutting on the quality characteristics of aquacultured sutchi catfish stored in ice. pH of whole ungutted and 

gutted catfish didn‟t show significant difference (p>0.05) during ice storage period. Total Volatile Base 

Nitrogen (TVB-N), Alpha Amino Nitrogen (AAN), Free Fatty Acids (FFA) and Thio Barbituric Acid 

Reactive Substance (TBARS) were lower in gutted fish compared to whole ungutted fish at any particular 

day during ice storage. However, gutted fish expressed higher rate of primary lipid oxidation than ungutted 

fish. Textural degradation of the fish muscle as indicated by hardness, cohesiveness, springiness and 

chewiness was lower in gutted fish. Results of sensory evaluation revealed that gutting has significantly 

improved the sensory quality of the fish. However, microbiological analysis revealed higher Total Plate 

Count (TPC) and Enterobactereaceae count in gutted fish. The shelf life of gutted and whole ungutted sutchi 

cat fish as determined by microbiological analysis was 16–18 days and 18–20 days respectively while 

storage in ice. 

 

Keywords: Sutchi catfish, Gutting. Ice storage, Biochemical and microbial quality.  
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Revised: 24 August 2013 /Accepted: 29 August 2013 

# Association of Food Scientists & Technologists (India) 2013 

 

Abstract: 

 

The effect of vacuum packaging technique on the shelflife of eviscerated pabda catfish (Ompok pabda) 

during chill storage at 4±2 °C was studied. The shelflife of pabda fish was predicted based on the cumulative 

observations of biochemical, microbiological and sensory parameters. There was no significant difference in 

the lipid quality parameters studied between the samples during the chill storage period, whereas, vacuum 

packaging significantly improved the sensory and microbiological quality. Based on microbiological 

parameters such as Total Viable Count, Enterobacteriaceae, Escherichia coli, Salmonella Spp, total Vibrios, 

Listeria monocytogenes, Staphylococcus aureus, faecal Streptococcus and anaerobic sulphite reducers, the 

shelflife of chilled gutted pabda catfish was estimated to be 14–16 and 18–20 days for air packed and 

vacuum packed samples, respectively. The sensory parameters showed extended shelflife by four more days 

for both the samples. 

Keywords: Vacuum packaging. Pabda catfish, Evisceration, Chill storage 
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 ICAR NEWS  Volume 18 No.4 October –December 2012 
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