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  Abstract 
Pangas (Pangasianodon hypophthalmus) is an exotic fish, which is gaining importance 
for aquaculture in Bangladesh especially due to its potentiality for value addition, faster 
growth rate and high yield. Crispy fish pickles were manufactured from pangas fish to 
assess the feasibility of value addition to this low-priced underutilized fish in Bangla-
desh. The pickles were subjected to qualitative sensory evaluation tests in every two 
months during room & refrigeration temperature storage. The study observed that the 
sensory attributes scores (p<0.05) of pickles gradually decreased with the increment of 
the storage period at both room (28° ± 4°C) and refrigeration temperatures (5°± 3°C).  
It was also found that at temperatures, protein & lipid content of pickles gradually de-
creased (p<0.05) but ash & moisture content increased, might be due to the extended 
period of storage. Consumers' acceptance of the crispy fish pickles were determined by 
sensory evaluation based on product color, flavor, taste and texture using a 9 point 
scoring system by a group of 9 trained & untrained judges (24-50 years old). Consum-
ers’ preference survey was conducted at Kamal-Ranjit Market, Faculty of Fisheries, 
Bangladesh Agricultural University and different areas of Mymensingh district. The 
studies revealed that the product remained in acceptable conditions at low temperatures 
storage (5°± 3°C) for more than one year, while the consumer preference study showed 
that, most of the consumers liked the product (p< 0.05), and showed interest to buy 
from the shop (p< 0.05) and the shop owners showed their interest to sale this product 
(p< 0.05). The price offered by the consumers/ shopkeepers for the crispy fish pickles 
was 140-150 (1.63-1.75 USD) BDT for 100g of pickles; which was higher than the 
production cost (p<0.05). A simple cost-profit analysis showed the profit margin of 
pickles to be 30.43%. Thus, the crispy fish pickles have been found to have excellent 
quality standards, storage stability, and a promising future for business from underuti-
lized fish in Bangladesh. 
 
Keywords 
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1. Introduction 

Fish is high in protein, vitamins, minerals, and omega-3 fatty acids, as well as being an important nutrient for brain 
development [1, 2]. The human body also requires a good source of protein and other essential nutrients for the main-
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tenance of balanced health [3]. Fish is a preferable substitute for livestock meat because of its low cholesterol level and 
high omega-3 fatty acid content which help in reducing cardiovascular and various other diseases [4]. As fish is a pe-
rishable commodity, new and improved fish handling processes can be developed for fish harvesting, handling, processing, 
and storage. Although fish is particularly sensitive to degradation shortly after harvest and to avoid economic losses, fish 
processing and preservation were of the supreme concern for all [5]. Besides, preservation and processing can assure the 
availability of fish year-round [6, 7]. When the collecting, handling, and processing methods are done correctly and on time, 
fish can be used not only as a source of protein but also as a source of foreign exchange for many people [8]. Davies et al. 
[9] reported that effective preparation of fish is an urgent need for top quality, maximum yield and highest possible profits. 
The effective preparation of fish is an urgent need for top quality, maximum yield and highest possible profits [9]. Many 
fish species have very good preservation qualities after salting, sun drying and even smoking [10]. Eves et al. [11] observed 
that the processing of fish by smoking or drying enhances the nutritive value and promotes the digestibility of protein. In 
recent years, consumers around the world increased their consumption of fish and fish products due to recognition of their 
nutritional value [12]. Demand for meat products is high because they are safe, nutritious, varied and attractive in texture 
and taste [13, 14]. Particularly, demanding in urban localities, the rich class and upper-middle-class prefer value-added 
products in their daily food menu. So, there is a great scope to increase fish consumption by developing value-added fish 
products [15]. The demand for ready-to-eat and ready-to-cook products is gradually growing because of their convenience 
[16] and for loss reduction in post-harvest fisheries. Post-havest loss reduction of fish by value addition can help to meet 
this demand by enhancing quality and quantity for customers, while increasing producers’ profitability [17]. Besides, in 
recent years, the preference of the consumers has significantly directed towards fast-food consumption due to rapid ur-
banization and an increase in a working tendency among the women population. Today, these working people and new 
generation students and young people are more dependent on fast food.  

Pangas (Pangasianodon hypophthalmus) can be a good candidate for value addition in Bangladesh. Pangas has become 
one of the most important commercial fish species due to its high yield and low production cost [18]. The climate, water 
and soil conditions of Bangladesh are suitable for pangas production [19]. It is characterized by tender and white flesh 
color, absence of fishy odor, firm cooked texture, low fat content [20], easily digestible protein [21] and high nutritive 
value with excellent sensory attributes has expanded consumer preference for pangas [22]. Since in the peak season, the 
prices of fish often fall because of the abundance of its high production. So, it would a great scope to increase the fish 
consumption by developing different varieties of innovative value added ready-to-eat, ready-to-cook, 
ready-to-convenience fish products, demand for which has increased due to social and cultural changes in recent years [23]. 
It would serve as a good source of raw material for value addition which may give a favorable taste and nutrition to young 
and outgoing people at a cheaper price. There is scanty literature on the development of crispy fish pickles only except [24, 
25], their quality and cost-profit analysis during storage. The new technology of crispy fish pickles is very simple and 
requires less expensive machinery and can be easily adopted by the people or fisher-folk after a short-term training [24]. 
Commercial fish farmers/traders can produce this product in homestead kitchens using their simple utensils and marketing 
those locally. Like other countries, big processing industries like canning or large-scale filleting are not yet developed in 
Bangladesh. So, for effective capacity utilization and potential production of diversified products, processing of the un-
derutilized fish species into surimi-based value-added products will bring immediate benefit to the existing fish processing 
industries of the country [26]. Different research findings have revealed development of various value added products from 
pangas having global acceptance and commercial potential [23].  

As crispy fish pickles are a safe and easy method of keeping fish of good quality & to preserve the products for months 
for out-of-season use and long journeys. It can be used as an important side dish of delicacy by many people and a good 
appetizer for all classes of people. No expensive equipment is required and the overall investment is very low. So, crispy 
pickles from low cost underutilized fish would be a new innovation and production & supply of such products for con-
sumption in Bangladesh is a great potential. To increase the profitability of value-added products from low priced fish 
could be a new era to produce and supply for human consumption in Bangladesh. Therefore, effective marketing of the 
crispy pickles made from low-priced fish can significantly contribute to protein supplementation for the people [27].    

For these reasons, the following socio-economic implications would be favorable, i) both rural and urban consumers 
would show interest in the products; ii) due to requiring less capital and equipment, the technology can be spread out 
anywhere with less risk; iii) huge production will raise the price of raw materials, finally fishermen will get benefited; iv) 
will uplift the livelihood of poor fishermen) mass population will get more nutrition at less price and vi) active participation 
of rural women to increase additional income. So, it is essential to go into insight into the people’s preferences and the 
marketability of the products. Considering the above facts, the present study was conducted to develop crispy fish pickles 
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from pangas fish, shelf life assessment and dissemination of the technology to the field level, and assessment of consumer 
acceptance of pickles.  

2. Materials & methods 
2.1 Sample collection and experimental condition 

Freshly caught female pangas (Pangasianodon hypothalamus) fish having sizes 1450 to 1500g were procured from local 
Kamal-Rangit market & Seshmor at Bangladesh Agricultural University campus, Mymensingh. The fishes were iced in an 
insulated box (Winner Icebox) and transferred to the post-harvest fish loss laboratory and followed the ethical guideline of 
the Fisheries Technology Department, Bangladesh Agricultural University, Mymensingh. The physical characteristics of 
fresh pangas were determined by measuring the total length, standard length and weight of the whole fish. It was washed 
completely to remove slime and dirt and re-iced. The experiments were carried out in the laboratories for proximate 
composition and sensory evaluation of crispy pickles for 12 months, from January 2020 to December 2020 and a survey 
carried out in the market for a period of 2 months for cost-profit analysis. 

2.2 Preparation of crispy pickles 

The raw pangas (Figure 1) were thoroughly dressed by descaling, beheading and gutting with a sharp knife (Mercer 
Culinary Ltd.) and washed with chilled potable water. Crispy fish pickles were prepared following the methods described 
by Nowsad et al. [24] and Nazmul et al. [25] with slight modifications due to the high lipid content in raw pangas. Fish was 
cut into small chunks about 6x3 cm2 in size and those pieces were marinated using a mixture of different ingredients like 
ginger, turmeric powder and red chili powder (Table 1) and which helps to allow the fluids and seasonings to enter the 
muscle and stay during the cooking process and then boiled with 80% water for 20 minutes to partially remove lipid and 
facilitate muscle-bone disintegration. After boiling of fish, the separation of the fishbone from the muscles was done. The 
process for making crispy pickles was standardized by varying the amounts of components, herbal natural protectants, and 
spices for various time and temperature regimens, and the resulting formulation is shown in Table 1. Then fish muscle with 
spices, lemon leaves (natural protectants) was fried for 5 minutes to reduce moisture content and kept in the oven (Binder, 
E56, Germany) at 600 C for 16 hours to dry until it became crispy. The pickles were then weighed out, packed according to 
the required net weight and transferred to dry clean glass bottles, sealed, labeled and stored at room temperature (28 ± 4°C) 
and refrigeration temperature (5± 3°C). Following this procedure, a total of 10 fish were used for making crispy fish 
pickles and after the preparation of the pickles, it was properly stored in an airtight glass bottle (Figure 1B). Approximately 
20 bottles of pickles were produced each containing 100g of pickles. These were stored for 12 months for further analysis. 
Samples were taken in triplicate for any analysis.  

2.2.1 Ingredients used for crispy fish pickles preparation 
The product, crispy fish pickles is easy to manufacture using home appliances and it’s less expansive. During consid-

eration of ingredients selection for pickles, emphasis was given to Bangladeshi known tastes so that the products could 
attract local consumers’ acceptance. The products have gradually been improving with upgrade taste and texture compel-
ling with the preference of local people. This nutritious, health beneficial crispy fish pickles can be served to all classes of 
people by producing ready-to-eat value-added products at cheaper price. It is good appetizer & easier to digest fish 
products. Crispy fish pickles are comparatively different from pickling. Pickling, in facts, it is the oldest preservation 
method and is also widely employed for fish curing, it is fermented and highly salted products. The list of the ingredients 
used for standardized crispy fish pickles and their percentages are shown in Table 1. 
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Figure 1. Fresh/raw pangas (A); crispy fish pickles (B). 

Table 1. Ingredients and their percentages used for the preparation of crispy fish pickles 

Ingredients Amount (g) Percentage (%) of ingredients 

Minced fish 3552 87.5 

Table sugar 177.6 5 

Table salt 35.52 1 

Red chili powder 17.76 0.5 

Turmeric powder 14.21 0.4 

Ginger paste 71.04 2 

Dry red pepper flakes 21.31 0.6 

Coriander powder 10.66 0.3 

Cumin powder 10.66 0.3 

White vinegar 35.52 ml 1 

Lemon leaves (Nos.) 35.52 1 

2.3 Storage of crispy fish pickles 

The produced crispy fish pickles was then weighed and packed according to the required net weight and transferred to 
clean dry air tight glass bottles, labeled and stored for room and refrigeration temperatures 28±4°C and 5±3°C respectively. 
A total of 20 bottles of pickles were stored for quality analysis.  

2.4 Proximate analysis of crispy fish pickles 

Proximate compositions (moisture, crude protein, crude lipid and ash) of crispy fish pickles were analyzed according to 
the methods described in the Association of Official Analytical Chemists [28] with certain modifications. 

2.5 Sensory evaluation (shelf life assessment) of crispy fish pickles 
The developed crispy fish pickles were evaluated by a 9- member of trained sensory test panel in every two months 

interval, as suggested by many authors [29-32] with slight modification using 9-point hedonic scales for color, flavor, taste 
& texture attributes. A panel test score sheet with hedonic scores and characteristics for sensory evaluation was prepared to 
remember all critical elements of sensory attributes and their hedonic characteristics (Table 2). According to Stone and 
Sidel [33] previously a 9-member test panel was formed from the Department of Fisheries Technology, who has been the 
faculties, regular staff, and graduate students, they involved in the test panels of seafood products in the department before 
but did not involve in the current research program or formulation process. The panelists ranged in age from 21 to 60 years 
old, with three males and six females, and all patients in the experiment gave their agreement. Basic training was given to 
the panelists by ISO [34] requirements to familiarize them with the details of sensory analysis. During conducted 
pre-testing, if any members showed extreme liking/disliking of new products were carefully excluded. Then they were 
further trained and refreshed with the current panel test procedure, hedonic characteristics and scales, and scoring pro-
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cedures with dummy samples. They were made skilled and prepared to understand the true pangus' taste and flavor, with 
any minute deviation of these from the original. Most importantly, the test panelists were made available each month at the 
fixed date and time of sensory analysis, and thus, full-house participation was ensured in each session. On the day of the 
panel test, the assessors were informed at least 30 min before the panel session starts that they would not consume any 
meals or drinks, smoke, or use gums or mints and were also instructed not to talk to other panelists during testing, as 
suggested by Kulawik et al. [35]. Panel sessions were carried out in the Post-harvest Fish Loss Reduction Laboratory of the 
Department of Fisheries Technology at Bangladesh Agricultural University. A piece of score sheet (Table 2) was given to 
each of the individual panelists for evaluation of the products separately. The panelists put numerical values in response to 
each sensory attribute assessed. Same panelists, attributes, hedonic characteristics, choice, and scores (Table 2) were used 
separately on different dates for assessing crispy fish pickles. Lastly, the sensory score of this product was scored with a 
rating modified as follows: >8 as excellent; between 7 & 8, 6 & 7 and 5 & 6 as best, better and good respectively, <5 were 
considered as poor and unacceptable. 
Table 2. Hedonic characteristics and scores for sensory evaluation of crispy fish pickles followed by [29-33] with slight modifications 

Attributes Hedonic characteristics Hedonic 
choice 

Hedonic 
scores Put the score 

Color 

Characteristic yellow and bright, attractive Excellent 9 & >8  
Moderately bright, yellowish, lack of brightness Best 7 & 8  

Lack of characteristic yellowish color and brightness Better 6 & 7  
Lack of characteristic yellowish color with dark patches Good 5 & 6  

Blackish dark, burnt Poor <5  

Flavor 

The characteristic flavor of product, attractive Excellent 9  & >8  
A slight modification of characteristic flavor of the product, not 

oxidized Best 7 & 8  

The modified flavor of the product, sign of  oxidized Better 6 & 7  
Lack of flavor of the product slightly oxidized flavor Good 5 & 6  

Strong burnt and /or oxidized flavor Poor <5  

Texture 

Characteristic texture with crispiness Excellent 9  & >8  
Slightly hard texture with the crispiness Best 7 & 8  

Slightly hard texture and lack of some crispiness Better 6 & 7  
Hard and lack of some crispiness Good 5 & 6  
Extremely hard and no crispiness Poor <5  

Taste 

Characteristic yellow and  attractive taste Excellent 9  & >8  
Slightly lack of characteristic taste Best 7 & 8  

Moderately lack of characteristic taste Better 6 & 7  
Slightly sour/salty/bitter taste Good 5 & 6  

Lack of characteristic taste, sour/salty/bitter Poor <5  

Overall accepta-
bility 

Characteristic yellow, bright & attractiveness of color, taste, odor 
and texture crispiness Excellent 9  & >8  

Slightly lack of characteristic attractiveness of color, odor, taste 
and texture crispiness Best 7 & 8  

Moderately lack of characteristic attractiveness of color, odor, 
taste and texture crispiness Better 6 & 7  

Lack of characteristic yellowish color, slightly oxidized flavor & 
sour/salty/bitter taste Good 5 & 6  

Blackish dark & burnt of color, oxidized flavor & lack of charac-
teristic taste, sour/salty/bitter Poor <5  
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2.5 Cost-profit analysis of crispy fish pickles 
A simple cost-profit analysis of the products were conducted based on a market survey, as suggested by Haq et al. [36] 

and Shikha and Hossain [30] with slight modification. About 3552 g of fish mince was found from 9 kg of fishes and a total 
of 20 bottles of crispy fish pickles were produced from fishes (14 cm length) having weighed 1250g. In the study, how to 
evolve the total revenues, the total costs, and operating profit, as changes occur in volume production, sale price, and the 
unit variable cost and /or fixed costs of the product were shown in table-9. All the bottles of pickles were calculated to 
identify the marketing feasibility of the product. 

2.6 Consumers’ acceptance and marketing feasibility studies of crispy fish pickles 

In the study, a survey was carried out for two months (February-March) in the year 2020 followed by Shikha and 
Hossain [30] with slight modification. The general consumers of multiple classes, occupations and ages were used for 
consumer acceptance tests. The data on consumers’ acceptance and marketing feasibility were gathered through interviews 
& observations from Kamal-Ranjit Market, Shesmor, Bangladesh Agricultural University campus, Mymensingh and 
Urban Markets of Mymensingh City Corporation using pre-structured questionnaires. The sensory evaluation comprised 
an acceptance test and purchase intention assessments [33], a descriptive analysis through check-all-that-apply (CATA) 
questions [37], and a final question regarding consumer interest in eating a product containing high amounts of protein and 
minerals.  

2.7 Statistical analysis 
The data obtained were subjected to analysis of variance (ANOVA) and the mean comparisons were carried out by 

Duncan's Multiple Range Test using SPSS package software (SPSS 26.00 for IBM SPSS Statistics for Windows. Armonk, 
NY: IBM Corp.). For sensory quality analyses, 9 panelists and for proximate and biochemical analysis, triplicate samples 
were considered for statistical analysis. A significant difference was defined at p< 0.05. One-sample chi-square test and 
one-sample binomial test were employed for consumers’ responses and price preferences as non-parametric test was de-
fined p< 0.05. 

3. Result and discussion: 
3.1 Changes in proximate composition at different storage temperatures 

The proximate composition of crispy fish pickles has been shown in Table 3. Immediately after preparation, the value of 
moisture, protein, fat and ash were 6.57 ± 0.06 %, 65.02 ± 0.13%, 24.94 ± 0.04% and 4.52 ± 0.02 % respectively. Prox-
imate compositions of crispy fish pickles were found to vary according to different ingredients used (spices, natural an-
tioxidants) & the processing conditions applied (frying and drying). Proximate composition was affected by moisture loss 
which concentrates the nutrients. The values were gradually increased with the lapse of the storage period (p<0.05). At the 
end of 12 months of storage of the products, the values of moisture, protein, fat, and ash were reached 11.34 ± 0.08%, 56.34 
± 0.10%, 20.76 ± 0.02%, and 8.84 ± 0.05 % at room temperature, while the values of moisture, protein, fat, and ash were 
8.95 ± 0.05%, 60.43 ±0.10%, 22.29 ± 0.02% and 7.27 ± .05% at refrigeration temperature respectively. At room temper-
ature, the moisture and ash contents of crispy pickles were gradually increased from 6.57 % to 11.34 % and 4.52 % to 
8.84% respectively (p>0.05) during 12 months of storage. While, at refrigeration temperature, the protein and lipid content 
of crispy pickles showed a slight decrease from 65.02 % to 60.43 % and 24.94 % to 22.29 % respectively due to slightly 
increased moisture content during storage time (p<0.05). The increase of moisture and ash content in fish pickles was 
comparatively lower at refrigeration temperature.  

Hoq, E. [38] stated that the sun-dried fishes contain an average of 10% to 20% moisture and this dried product makes 
edible for a longer period, also increase other nutrients in the product. Fish is a major source of animal protein which has a 
greater satisfying effect than other animal proteins like beef and chicken [39, 40]. Glover-Amengor et al. [41] observed that 
the dried fish powders could serve as good sources of protein and its protein levels varied from 44.83% to 72.29% in some 
dried underutilized fish species. Flowra et al. [42] studied that the protein content of different five dried fishes varied from 
28.20% to 51.19%. Similarly, Sultana et al. [43] marked that protein content ranged from 52.66 to 72.45% in seven dried 
fishes. Hoq, E. [38] stated that normally sun-dried fishes contain 60 to 80% protein. Azam et al. [44] observed that the 
value of moisture, protein, ash and fat was 18.23 to 24.46%, 40.69 to 68.09%, 5.08 to 16.02% and 2.97 to 26.13% re-
spectively in fourteen (14) species of dried fishes. The protein level increased significantly (P< 0.05) in dried catfish 
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compared to raw fish, because protein nitrogen was not lost during drying. These findings are more or less similar to the 
present study. 

Therefore, the moisture content obtained in the present study recommends its ability to remain stable against disinte-
gration and/or contamination under room and refrigeration conditions, if adequate packaging is maintained. The protein 
and lipid content of the fish pickles at refrigeration temperature is comparatively higher than the room temperature during 
storage.  

Table 3. Proximate composition of crispy pickles (dry matter basis) during storage conditions 

State/observation Storage pe-
riods in 
Months 

Parameters (%)) 

Room temperature 
(28° ± 4°C) 

Moisture Protein Lipid Ash 

0 6.57 ± 0.06a 65.02 ± 0.13a 24.94 ± 0.04a 4.52 ± 0.02a 

2 6.96 ± 0.02b 63.62 ± 0.02b 24.17 ± 0.06b 4.90 ± 0.08b 

4 7.94 ± 0.04c 61.33 ± 0.01c 23.75 ± 0.02c 5.60 ± 0.03c 

6 8.87 ± 0.02d 59.88 ± 0.02d 22.62 ± 0.03d 5.96 ± 0.02d 

8 9.10 ± 0.03e 59.67 ± 0.09e 22.86 ± 0.09e 7.34 ± 0.03e 

10 9.95 ± 0.02f 58.59 ± 0.06f 21.68 ± 0.05f 8.82 ± 0.04f 

12 11.34 ± 0.08g 56.34 ± 0.10g 20.76 ± 0.02g 8.84 ± 0.05g 

Refrigeration 
temperature 
(5°± 3°C) 

0 6.57 ± 0.06a 65.32 ± 0.13a 24.94 ± 0.04a 4.52 ± 0.02a 

2 6.65 ± 0.03a 65.22 ± 0.6a 24.60 ± 0.4a 4.57 ± 0.2a 

4 6.83 ± 0.04a 64.51 ± 0.1b 24.21 ± 0.2b 4.86 ± 0.3a 

6 7.15 ± 0.04a 63.52 ± 0.2c 23.35 ± 0.6c 6.14 ± 0.3a 

8 7.83 ± 0.03b 62.51 ± 0.5d 23.14 ± 0.3c 6.61 ± 0.2b 

10 8.21± 0.02b 61.51 ± 0.8e 22.85 ± 0.4c 7.05 ± 0.3b 

12 8.95 ± 0.05c 60.43 ±0.10f 22.29 ± 0.2d 7.27 ± 0.5b 

Data are the mean ±SD (n=3). 
*Different superscripts in the same column within the same product differ significantly (p<0.05) 

3.2 Changes in sensory quality of crispy pickles at different storage conditions:  

Sensory quality characteristics (color, odor, taste and texture) of crispy fish pickles during 12 months of storage at room 
and refrigeration temperature are shown in Table 4. During conducting present sensory tests, the panelists were trained 
adequately to recognize true pangas taste and flavor and understand a slight deviation of taste and flavor from the original 
that might happen due to processing conditions or storage.  

During the storage period, the sensory hedonic scores given by the panelists for products remained within the range of 
5–8 points, indicating the attributes being confined within hedonic characteristics of ‘good’ to ‘excellent’. Similarly ‘very 
good’ to ‘excellent’ sensory qualities were observed at refrigeration temperature till 12 months and at room temperature till 
the 6th months. During the extended storage till the 12th month, the score for each attribute was marginally decreased due 
to the increase in the length of the storage period (p<0.05). Significant changes towards decrement in all sensory attributes 
were observed at room and refrigeration temperature in the 4th and 8th month, respectively (p < 0.05). These decreasing 
trends of sensory attributes were similar to other authors in other fish foods, who found decreased sensory attributes in 
heckling (Alburnus mossulensis) fish balls during -180C frozen storage [45]. In the study, decreasing trends in sensory 
attributes were found to be more prominent at room temperature than at refrigeration and this might be due to differences in 
storage temperature and fat content in the products. The initial sensory acceptable score was 8.3 ±0.02, after 12 months of 
storage the score decreased (p<0.05) to 5.73 ±0.02 due to an increase in the storage period. While at refrigeration tem-
perature, the score was found slight variation, the initial score was found 8.3 ±0.02, after 12 months of storage reached 7.1 
±0.03 due to an increase in storage period. The sensory and biochemical parameters of the products varied based on the 
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ingredients used and the final product states [24]. Abraham and Setty [46] noticed that a gradual increase in the overall 
acceptability score of prawn pickle up to 60 days of storage, then the score decreased till the end of the storage period. 
From previous research it is known that increasing trend of overall acceptability of prawn pickle up to 90 days of shelf life 
study [47]. But in the present study, sensory evaluation of crispy fish pickles stored at room temperature increased in 
overall acceptability up to 12 months and afterward showed a decreasing trend. In the case of refrigeration temperature, the 
pickles were remained acceptable after 12 months of storage. Deodhar [48] observed that a gradual increase in overall 
acceptability from 0 to 75 days and then it decreases at the end of the storage period. Fish pickles have no fish smell or 
flavor and have a shelf life of more than six months at ambient temperatures, and scored very well in organoleptic tests [49].  
In the present study, it was found that at refrigeration temperature, the crispy pickles have remained better accepted than 
the room temperature during storage.  

Farid et al. [50] studied on the sensory characteristics, quality, and shelf life of dry and pickled salted shoal (Channa 
striatus) at room temperature (27-31°C). The sensory qualities of dry salted (DS) and pickle salted (PS) shoal products 
were acceptable level throughout the storage periods, however, statistically, there was a significant difference (p<0.05) 
during the storage term based on the panel’s score. During increasing the storage period this score quickly decreased and at 
the end of the period, in case of DS (165 days) and PS (150 days) shoal [51] and the scores remained within the acceptable 
limit for the pickles (P<0.05). Another study carried on the physicochemical and sensorial characteristics of commercial 
sea food pickles of Tuticorin in supermarkets [52]. In their findings found that the sensory attributes of pickles from Tamil 
Nadu and Kerala were remained within the acceptable limit and the pickles of Kerala had maximum organoleptic scores 
than the scores of Tamil Nadu. The findings of these studies are more or less coinciding with the findings of the present 
study.  

Table 4. Sensory quality changes of crispy pickles during storage conditions 

State/observation Storage 
period in 
months 

Attributes 

Room temperature 

Color Odor Taste Texture Overall Acceptance 

0 8.2 ±0.01a 8.0 ±0.03a 8.2 ±0.02a 8.2 ±0.02a 8.3 ±0.02a 

2 7.96 ±0.02b 7.87 ±0.01b 7.86 ±0.02b 7.88 ±0.02b 7.89 ±0.01b 

4 7.76 ±0.03c 7.76 ±0.01c 7.75 ±0.01c 7.78 ±0.02c 7.76 ±0.01c 

6 7.19 ±0.03d 7.15 ±0.03d 7.17 ±0.01d 7.18 ±0.02d 7.18 ±0.02d 

8 6.79±0.02e 6.78 ±0.02e 6.77 ±0.01e 6.78 ±0.02e 6.78 ±0.02e 

10 6.21 ±0.02f 6.22 ±0.03f 6.21 ±0.03f 6.20 ±0.04f 6.21 ±0.02f 

12 5.72 ±0.03g 5.74 ±0.02g 5.73 ±0.02g 5.74 ±0.03g 5.73 ±0.03g 

Refrigeration Tem-
perature (3 – 50 C) 

0 8.2 ±0.01a 8.0 ±0.03a 8.2 ±0.02a 8.2 ±0.02a 8.3 ±0.02a 

2 8.11 ±0.01b 8.10 ±0.02b 8.11 ±0.03b 8.09 ±0.02b 8.1 ±0.02b 

4 7.96 ±0.02c 7.95±0.01c 7.96 ±0.02c 7.90±0.04c 7.94±0.02c 

6 7.8 ±0.04d 7.83 ±0.02d 7.82 ±0.02d 7.84 ±0.03d 7.84 ±0.02d 

8 7.70 ±0.03e 7.71 ±0.04e 7.70 ±0.05e 7.75 ±0.03e 7.72 ±0.03e 

10 7.47 ±0.04f 7.48 ±0.03f 7.46 ±0.03f 7.50 ±0.02f 7.48 ±0.02f 

12 7.0 ±0.03g 7.11 ±0.02g 7.10 ±0.02g 7.11 ±0.03g 7.1 ±0.03g 

Data are the mean ±SD (n=9). 
Different superscripts in the same column within the same product differ significantly (p < 0.05) 

3.3 Consumers’ acceptance of crispy fish pickles  

In the present study, the categories and distribution of selected characteristics of consumers’ responses are shown in 
Table 5. To understand the wider acceptance of the consumers towards the crispy pickles product, firstly marketed it at the 
local level. The finding from the survey, about 48% of the respondents belonged to the young age (15-30). The educational 
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level of most respondents (44%) was at the higher secondary level. The occupation of most of the respondents (37%) was 
service and their income level (51%) was medium like 10000-15000 Tk/month. The product was linked to varied levels of 
people like the Faculty of Fisheries, K.R. market, Shesmor and Mymensingh city.  

Consumers’ responses were categorized into five (5) group’s very good, good, average, bad and very bad. The score of 
the maximum respondents was very good in taste (51%), color (52%) and flavor (52%) and overall taste (47%) score of the 
product was also very good which was statistically significant (p<0.05). In the case of texture, 60% scored as very good 
and 22 % scored as good (p<0.05) (Table 6). A previous study were conducted on consumer behavior at Eastern Condi-
ments Pvt. Ltd., which is one of the pioneers in the Condiment industry and the market leader in a variety of packaged curry 
powders and pickles in South India [53]. The findings were found that price, promotion, packaging, availability, etc. have 
a great impact on the consumer's buying behavior, and the company would made marketing tactics based on that. From 
another study on consumer preferences for value-added products in Oman, it was shown that the development of different 
products requires meeting the demand of quality, health-conscious, and attribute-oriented consumers [53].  

3.4 Marketing feasibility study on crispy fish pickles: 

The result of the marketing feasibility study on crispy pickles has been shown in Table 7. People of different levels were 
asked whether they would buy it from the market if the product was available at reasonable and comfortable prices. The 
majority of respondents (76.67%) responded positively (Table 7). The shopkeepers of different selected markets were first 
familiarized with the product. Then, they were asked, whether they want to sell this product. Maximum respondents (about 
77.5%) replied positively which is statistically significant according to the one-sample binomial test (p<0.05) (Table 7).  

The household income was based on the Bangladeshi monthly minimum wage ($ 176.47 in September 2020). 
Table 5. Categories and distribution of the selected characteristics of consumers’ responses in the study followed by Shikha and 

Hossain [30] 

Variables Observed range Possible range Categories 
Response 

No. (%) 

Age 15-55 Year 

Young age (15-30) 48 48 

Adult age (31-50) 34 34 

Old age (>50) 18 18 

Education 5-18 Year of schooling 

Illiterate 3 3 

Primary(1-5) 15 15 

Secondary(6-10) 21 21 

Higher secondary 44 44 

Graduation 17 17 

Occupation 1-4 Type of occupa-
tion 

Service 37 37 

Businessman 34 34 

Teacher 22 22 

Day labor 7 7 

Annual income 5000-above Thousand 

Low(5000-10000) 26 26 

Medium (10000- 15000) 51 51 

High (15000-25000) 18 18 

The household income was based on the Bangladeshi monthly minimum wage ($ 176.47 in March, 2020) 
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Table 6. Consumers’ response (%) towards crispy fish pickles in respect of color, flavor, taste, texture, and overall taste in the study 
followed by Shikha and Hossain [30] 

Product characters Score No. No. Respondent Respondent (%) 
One-Sample Chi-Square Test 

Test Statistics Significance 

Color 

1 3 3 

77.11 6.6613E-16 

2 7 7 

3 17 17 

4 21 21 

5 52 52 

Flavor 

1 3 3 

72.66 6.2172E-15 

2 10 10 

3 15 15 

4 20 20 

5 52 52 

Taste 

1 2 2 

52.26 1.2156E-10 

2 11 11 

3 15 15 

4 21 22 

5 51 51 

Texture 

1 2 2 

135.49 1.485E-41 

2 5 5 

3 12 12 

4 22 22 

5 60 60 

Overall taste 

1 2 2 

56.48 1.5829E-11 

2 10 10 

3 18 18 

4 23 23 

5 47 47 

*Score 5 = Very good; 4 = Good; 3 = Average; 2 = Moderate average and 1 = Reject 

Table 7. Consumers’ and shopkeepers’ response (%) to the market preference for crispy fish pickles in the study followed by Shikha 
and Hossain [30] 

Panel 
Characters 

Score 
o. 

Consumers’ response Shopkeepers’ response 

Respon-
dent No. 

Respon-
dent (%) 

Mean 
± SD 

One-Sample 
Binomial Test 

n=60 

Respon-
dent No. 

Respon-
dent (%) 

Mean ± 
SD 

One-Sample 
Binomial Test 

n=40 

Yes 1 46 76.67 
1.5 ± 0.52 47.000 

(p = 0.000020) 
31 77.5 1.5 ± 

0.15 
31.000 

(p = 0.001) No 2 11 18.33 9 22.5 
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Lastly, the consumers were requested to fix prices for the product that they can afford and at least price (Table 8). The 
majority (43.33%) of people recommended crispy pickles price should be 140-150 taka was statistically different (p<0.05). 
About 21.67% of people have thought that the price should be 150-160 taka. Only 16.67% of people thought the price 
should be 130-140 taka, respectively. Furthermore, the shopkeepers were also asked to set the price for the product con-
cerning their business aspect (Table 8). About 40% of the shopkeepers recommended the crispy fish pickles price should 
be 140-150 taka (p<0.05). Another 25% of shopkeepers thought that the fixed price of such product was 130-140 taka and 
the rest of the shopkeepers set the price at 150-160 taka. The performance of pickles production, processing and marketing 
in Sindh, Pakistan, the pickles products were packed in polythene bags and then placed in Glass bottles or buckets. The 
gross income of pickles production unit was Rs. 2350,000 and the total expenditure was Rs.1575, 700 with an input-output 
ratio of 1:1.49. 

From their study, it was found that consumption of pickles is very popular in Sindh Pakistan and it also revealed that 
although the availability of ready-made pickles but the popularity of homemade pickles has not decreased stated by Ka-
mruzzaman et al. [56]. Nowadays, the demand for this type of ready-to-serve fish product is increasing among the 
non-vegetarian population in India. The results of the studies are in support of the findings of the present study. 

Table 8. Price preference for crispy fish pickles by consumers and shopkeepers in the study followed by Shikha and Hossain [30] 

Price 
(Tk.)/100 g 

Consumers’ price preference Shopkeepers’ response 

Respondent 
no. 

Respondent 
(%) 

Mean 
± SD 

One-Sample 
Chi-Square Test 

Respondent 
no. 

Respondent 
(%) 

Mean 
± SD 

One-Sample 
Chi-Square Test 

110-120 3 6.67 

1.5 
± 0.52 

33.166667 
p=0.000001 

2 5 

1.5 ± 
0.15 17.526 p=0.002 

120-130 6 10 5 12.5 

130-140 10 16.67 10 25 

140-150 26 43.33 16 40 

150-160 13 21.67 6 15 

1 US$ = 85 TK 

3.5 Cost-profit analysis of crispy fish pickles preparation 

The result of the cost and profit analysis of crispy fish pickles has been shown in Table 9. The expenditures and costs for 
the production of fish pickles were estimated in the perspective of prices and purchase ability in Bangladesh. It was done 
for 20 bottles (100 g/bottle) pickles for an example. The production cost of each bottle of pickles was 114 taka. The 
maximum retail price for the product was set as 150 taka. In the survey, most of the consumers and shopkeepers set this 
price for the pickles. A net profit of 720 taka was obtained from the products. The margin of profit was about 31.58%. The 
margin of profit of the fish pickles was high and most of the consumers (76.67%) and shop-owners (77.5%) responded 
positively to the market preference. Hence, it would be assumed that business with value added fish products like fish 
pickles has a very good prospect in Bangladesh and it also brings economic benefit to the producer. 

Kamruzzaman et al. [56] reported that from 500g washed mince (from 1kg catfish), a total of 1000g dough, from this 
dough 17 pieces of fish sausage and 40 pieces of fish ball were prepared. The total production cost of the products was 
Tk.75 and from market tests products of 1000g could be sold at Tk.136/- for sausage (Tk.8/- each) and Tk.160/- for the fish 
ball (Tk.4/-each). Finally, concluded a net profit of Tk. 61 from fish sausage and Tk.85 from the fish ball, consumer’s 
acceptance and market tests revealed that fish ball was best chosen between the two products. Shodhganga [57] reported 
that profit mainly depends on many factors like investment, turnover, product, installed fish processing capacity, availa-
bility of raw material, raw material price, value-added products, quality standards, packaging, managerial skill, degree of 
competition, exchange rate, cost of production and price received. The results of the above studies are in support of the 
findings of the present study. 
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Table 9. Cost and profit analysis of crispy fish pickles business in the study followed by Haq, et al. [36] and Shikha and Hossain [30] 

Materials 
(Variable) 

Production unit Sales unit 
Profit 
(%) Unit cost 

(BDT/kg) 
Amount 

(kg) 
Total cost 
BDT($) 

Amount (no. 
of bottles) 

Unit price 
(BDT) 

Total price 
(BDT)($) 

Net profit 
(BDT)($) 

Raw fish 120 9 1080/- 
(12.71) 20 150 3000/- 

(35.29) 
720/- 
(8.47) 

31.58% 
 

Fish mince - 3552 - - - - - 

Ingredients   200/- - - - - 

Fixed items 

Labor   500/- - - - - 

Electricity/gas   150/- - - - - 

Kitchen/shop rent   - - - - - 
Package materi-

al/sticker   250/- - - - - 

Transport cost   100/- - - - - 

Total - - 2280/- 
(26.82) 20  3000/- 

(35.29) 
720/- 
(8.47) 31.58% 

Percentage (%) profit was calculated as; selling price-cost of production/ cost of production.  
1 US$ = 85 TK.  

4. Conclusions 
Crispy fish pickles from low-priced underutilized pangasius fish can be a good way to meet the nutritional demand of the 

mass population of Bangladesh. From the study, it was revealed that a crispy snack food, crispy pangas pickle, may remain 
in acceptable condition at room temperature for 12 months and at refrigeration temperature for more than one year (16 
months) and the majority of consumers (76.67%) liked the pickles, they showed interest to buy pickles from the shop, and 
shop owners (77.5%) showed interest to sale the pickles, the cost-profit analysis showed that the margin of profit (31.58%) 
of pickles was higher. So successful production of crispy fish pickles at the household level of fish farmers and or fi-
shermen; would be a great source of high profit with less capital involvement and will generate huge job opportunities. The 
new product formulated by using an indigenous procedure was well accepted by the consumers, therefore can be easily 
sold in the domestic markets. As it is a new product, it requires more publicity to make the product more popular 
throughout the country of Bangladesh. The study recommends conducting further research on the appropriate packaging of 
such products for local marketing and the international markets. It is expected that successful production and marketing of 
crispy pickles from such low-priced fish will create a good environment for proper utilization of fish and raise the price of 
the harvest.  
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