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Abstract

Aquaculture, particularly in West Bengal's Kheyadaha Wetlands, is a significant economic activity,
offering livelihood opportunities through the cultivation of catfish and prawns. This study explores the
potential of value addition in aquaculture products, specifically focusing on the production of catfish and
prawn pickles, to enhance market competitiveness and sustainability. A number of training programs
conducted by Sasya Shyamala Krishi Vigyan Kendra (SSKVK), has equipped SC/ST fish farmers with
skills in pickle production, emphasizing sustainable practices. The organoleptic evaluation revealed high-
quality products with excellent sensory attributes. The SWOT analysis highlighted strengths such as local
knowledge and economic potential, while identifying weaknesses like limited infrastructure. The
initiative resulted in improved economic conditions, gender empowerment, and social cohesion among
participants. Enhanced branding, packaging, and market strategies increased the value and marketability
of the pickles. Despite challenges like seasonal supply variations, the project demonstrated that value-
added aquaculture products could significantly boost local incomes and contribute to sustainable
development. This study underscores the importance of supporting local communities through
innovative, sustainable approaches, ensuring the preservation of wetland ecosystems while fostering
economic growth.

Keywords: Catfish pickle, prawn pickle, value addition, rural sustainable development, community
empowerment

Introduction

Aguaculture is the activity of cultivating aquatic creatures such as fish, prawns, and mollusks.
It has grown to be a major business in the global food supply process. Since 2000, aquaculture
has assiduously integrated into the world food chain. Inland aquaculture accounts for the
majority of aquaculture production in Asia and Africa (Verdegem et al., 2023) [,
Aquaculture is a major economic driver in West Bengal, India, especially in its distinctive
wetland habitats like the Kheyadaha Wetlands, where it sustains several populations (Ghosh et
al., 2022; Ghosh and Goswami, 2022) [1*. 12 In addition to being highly prized treats in West
Bengal, catfish and freshwater prawns provide the local community significant economic
opportunities (Singh, 2019; Goswami et al., 2023) [27- 14, When managed sustainably and with
care, the cultivation and harvesting of these aquatic plants can offer a lifeline to the
populations living in and around the wetlands (Nandi, 2023; Ghosh and Goswami, 2022;
Gardner and Finlayson, 2018) [20 12 91 However, the idea of "value addition” may greatly
improve the aquaculture industry's sustainability and profitability. In aquaculture, value
addition is the act of making aquatic products more valuable economically by improving their
quality or making them more appealing to consumers (Goncalves and Kaiser, 2011) 13, This
might involve tasks including packing, branding, processing, and preservation. A number of
important reasons are driving the growing demand for value addition in aquaculture products
in West Bengal and its wetlands. Aquaculture has a long history in West Bengal, especially in
the freshwater wetlands of East Kolkata, such as the Kheyadaha Wetlands, and the brackish
water parts of the Sundarbans. Numerous varieties of fish and prawns may be found in these
places (Nandi, 2023) [2°,
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Even though many households receive money from
aquaculture, there is a significant chance to increase economic
empowerment (Williams, 1999) [¥2, Value addition can result
in a significant increase in the market price of aquaculture
products, providing producers with a higher yield (Bush et al.,
2019) [, This is especially important in areas where there
aren't many other options for making a living. Due to the
growing demand for their products internationally, West
Bengaly aquaculture farmers face competition in both home
and international markets. Adding value to aquaculture
products is essential to keeping a competitive edge. Value-
added items, such as processed fish fillets and prawn pickles,
not only fetch higher prices but also cater to a wide variety of
consumer tastes (Datta, 2015) 1. The aquaculture industry in
West Bengal has to enhance its branding, packaging, and
marketing in order to draw in more customers. Sustainability
of resources is a major issue in wetland environments like
Kheyadaha. Value addition is consistent with prudent
resource allocation. It minimizes waste by making ensuring
that every portion of the aquatic creatures gathered is used
effectively. For example, prawn shells may be turned into
chitin, a valuable substance used in many sectors, while fish
by-products can be utilised to make fish meal.

To maintain its biodiversity and ecological services, West
Bengal's wetlands, especially the ecologically delicate East
Kolkata Wetlands, need to be managed sustainably. By
encouraging the adoption of ethical and environmentally
sustainable processing methods, value addition can lessen the
negative effects of aquaculture production on the
environment. Additional manufacturing phases, such packing
and processing, are a part of the value addition process. These
steps generate jobs for the local workforce. This promotes
local employment and increases income, both of which
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advance economic growth. Specifically focusing on wetland
regions in West Bengal, this research explores the several
facets of value addition in aquaculture products. While
offering suggestions for sustainable value addition techniques
started by Sasya Shyamala' Krishi Vigyan Kendra (SSKVK),
Ramakrishna Mission Vivekananda Education Research
Institute (RKMVERI), it also examines the possibility of
improving economic growth, market competitiveness, and
environmental sustainability. West Bengal can more
effectively use its aquatic resources to support its populations
and conserve its distinctive wetland ecosystems by adding
value to its aquaculture crops.

Materials and Methods

Study Area

The area of research Nestled in the eastern suburbs of
Kolkata, the Kheyadaha Wetland (22°29'50"N 88°27'24"E) is
part of a collection of man-made and natural wetlands.
Wetlands are made up of farms, settling ponds, and sewage
farms (Fig. 1). The wetlands in Kolkata's lateral region
provide nutrients for agricultural and fish aquaculture in
addition to managing the city's sewage. The Kheyadaha
Wetlands, which are located in the centre of West Bengal,
India, are a special and biologically valuable habitat that have
long provided the nearby populations with food and a means
of subsistence. The delicate balance of the ecosystem is at risk
because of the various environmental difficulties that the
wetlands have faced over time, such as habitat deterioration,
water pollution, and over-exploitation of natural resources. In
response to these challenges, innovative approaches are
needed to ensure the sustainable development of the region
while preserving its natural resources and unique biodiversity.
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Fig 1: Study Area - Kheyadaha Wetland, Eastern Suburbs of Kolkata
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Training program for wetlanders

A pre-survey was carried out to ascertain the target group's
particular needs and areas of ignorance with relation to the
creation of fish and prawn pickles. Determine the group's
level of resources and skills in the pre-survey. 150 Scheduled
Caste/Scheduled Tribe (SC/ST) fish farmers benefited from
six training programme on fish and prawn pickle
manufacturing that conducted by Krishi Vigyan Kendra
(KVK). The initiative sought to provide these underprivileged
communities with the know-how needed to generate revenue
from the processing of fish and prawns. A well-organized
curriculum including subjects like raw material selection,
processing methods, cleanliness, packaging, quality control,
and marketing strategies was part of the programme. One
important element that guaranteed attendees acquired useful
expertise was practical hands-on workshops. Raw materials
such as giant river prawn (Macrobrachium rosenbergii) and
walking catfish (Clarias batrachus), and spices were procured
from farmers of Kheyadaha wetland. Catfish is a popular
choice for making Indian pickles due to its unique flavor, firm
texture, and ability to absorb the flavors of the pickling spices
and seasonings. It's worth noting that the choice of fish for
pickling can vary depending on regional preferences and
personal tastes. Our experienced trainers, with expertise in
both pickle production and working with SC/ST communities,
facilitated the program. Their guidance and mentorship played
a pivotal role in enhancing participants' learning. KVK
remains committed to supporting the SC/ST fish farmers in
their post-training journey. We are actively exploring
opportunities for market linkages, offering ongoing guidance,
and fostering a supportive network for these individuals.

Organoleptic evaluation

Representative pickle samples were placed on plates and
examined by a panel of five experts from the Sasya Shyamala’
Krishi Vigyan Kendra (SSKVK), Ramakrishna Mission
Vivekananda Education Research Institute (RKMVERI), to
assess the sensory properties, such as overall look, color,
aroma, taste, and texture. To maximise the value from them
by comparing the outcomes, the following set of
recommendations has been created. Defect points in prawn
and catfish pickles were assessed in accordance with Pervin et
al. (2010) 122,

SWOT Analysis

A SWOT (Strengths, Weaknesses, Opportunities, and
Threats) analysis was conducted to evaluate the viability and
sustainability of catfish and prawn pickle production as a
means of livelihood in the Kheyadaha Wetlands (Mindtool,
2023) 281,

Results

A ground-breaking  programme called  Sustainable
Livelihoods through value addition of aquaculture products
(Catfish and Prawn Pickles) (Fig. 2) by SSKVK in Kheyadaha
Wetlands aims to empower the wetland residents in
Kheyadaha, West Bengal, India. This programme, which
primarily focuses on the manufacturing of pickles made from
catfish and prawns, aims to improve the quality of life for the
local population by offering assistance and instruction in
sustainable pickling methods. The ultimate objective is to
produce goods with value additions that will increase market
pricing and improve the local economy. Value addition is
acknowledged by the programme as being essential to
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securing improved market pricing. Wetland communities may
charge more for their goods by turning prawns and catfish
into pickled items. In addition to conventional pickles, the
programme invites participants to experiment with various
tastes and kinds of prawn and catfish pickles. With this
variety, a wider range of customer tastes may be satisfied. The
SSKVK programme assists locals in developing a distinctive
brand for their pickles, allowing them to stand out in a
crowded market. To obtain a greater price, this branding is
necessary. By helping participants connect with local and
regional markets, the training programmes guarantees a
consistent and dependable market for their products.
Residents get education on pricing tactics that include the cost
of manufacturing, demand in the market, and quality of the
product. This gives them the ability to charge reasonable and
aggressive rates for their pickles.

Fig 2: Prawn and fish pickle produced by SSKVK

Procedure of cat fish pickle

Mix the catfish with salt and turmeric powder, allowing it to
marinate for two hours. Fry the marinated catfish in mustard
oil until it turns crisp. In the same oil, after frying the catfish,
add mustard seeds, fenugreek seeds, curry leaves, chopped
green chilies, garlic pieces, and ginger pieces, and deep fry
them until aromatic. Reintroduce the fried catfish to the pan
and cook for a while, ensuring all ingredients are well
combined. Next, incorporate turmeric powder, nutmeg
powder, Kashmiri chili powder, and vinegar, and bring the
mixture to a boil for two minutes. Adjust the salt to taste.
Finally, add powdered sugar to balance the sourness. The
pickle is now ready to be bottled. Store the pickle in a glass
jar and consume it within three months for the best flavor and
freshness (Table. 1).

Table 1: List of ingredients for cat fish pickle

Ingredients Quantity
Cat Fish (Dressed and cut to small pieces) 1000 g
Mustard seed 10g
Green chillies (Cut to pieces) 509
Garlic pieces 2 cups
Ginger pieces 1 cup
Kashmiri Chilli powder 359
Turmeric powder 1 thsp.
Fenugreek seeds 2g
Mustard oil 500 ml
Vinegar 500 ml
Salt 15 g (According to taste)
Sugar 109
Curry leaf 209
Nutmeg powder 29

Procedure of prawn pickle

Mix the prawn pieces with 30 g salt and turmeric powder
keep it for 2 hours. Fry the mass in minimum quantity of
mustard oil. In the left over oil after frying fish add Mustard
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seed, Black pepper, Curry leaf, Green chillies (cut to pieces),
whole Garlic, Ginger pieces and deep fry. Once all the items
are fried add fried prawn and fry together for some time. Then
add Turmeric powder, Kashmiri Chilli powder and Vinegar

https://www.fisheriesjournal.com

boil for 2 minutes and add salt. In the end add powdered sugar
to balance the sourness. The pickle is now ready to be bottled.
Keep the pickle in glass jar (Table. 2). After opening the seal,
it is recommended to use it within 3 months.

Table 2: List of ingredients for prawn pickle

Ingredients Quantity
Prawn peeled and deveined and cut in to equal sizes 1000 g
Mustard seed 109
Green chillies (Cut to pieces) 509
Whole Garlic 2 cup
Ginger pieces 1cup
Kashmiri Chilli powder 3549
Turmeric powder 1 thsp.
Gingely oil 500 mi
Vinegar 500 mi
Salt 15 g (According to taste)
Sugar 10¢g
Black pepper 29
Curry leaf 209

Training sessions covered a wide range of topics related to the
production of pickles made from catfish and prawns, such as:
innovative methods for preparing pickles made from catfish
and prawns; quality control measures to guarantee that the
pickles meet safety and hygienic standards; and improving the
presentation of pickles to increase consumer appeal
(Appropriate packaging methods).

Organoleptic characteristics of pickles
The sensory properties of the pickles were evaluated

immediately after processing by a panel of four experts. The
evaluation focused on general appearance, color, flavor,
texture, taste, and overall quality. The organoleptic
assessments of catfish and prawn pickles are presented in
Tables 3 and 4. Both products exhibited a bright and shiny
general appearance with a reddish-brown color. The flavor
was described as natural. According to the panel members,
the taste of the products was very good after chewing. The
flesh of the pickles remained firm and elastic, maintaining
consistency even after 120 days.

Table 3: Organoleptic characteristics of catfish and prawn pickle

Product | General appearance Colour Flavour Taste Consistency of flesh|Grade|Overall quality
C".itf'Sh Bright shining Reddish-Brown Natural colour Feeling very goqd after Firm and elastic A Excellent
Pickle Colour mouth chewing
P_rawn Bright shining Reddish-Brown Natural colour Feeling very goqd after Firm and elastic A Excellent
Pickle colour mouth chewing

Table 4: Organoleptic quality assessment of catfish and prawn pickle under different storage condition.
No Product Characteristics Storage time in days
' (Colour, flavour, taste, texture) 0 30 60 90 | 120 180 240
Colour Excellent | Excellent | Excellent | Good | Good | Dark Brown | Dark Brown
Flavour Excellent | Excellent | Excellent | Good | Good Good Good
1 | Catfish Pickle Taste Excellent | Excellent | Excellent | Good | Good| Average Average
Texture Excellent | Good Good | Good | Soft Soft Soft
Over All Quality Excellent | Excellent | Excellent | Good | Good | Acceptable | Acceptable
Colour Excellent | Excellent | Excellent | Good | Good | Dark Brown | Dark Brown
Flavour Excellent | Excellent | Excellent | Good | Good | Average Average
2 | Prawn Pickle Taste Excellent | Excellent | Excellent | Good | Good | Average Average
Texture Excellent | Excellent | Good |Good| Soft Soft Soft
Over All Quality Excellent | Excellent | Excellent | Good | Good | Acceptable | Acceptable
The value addition program goes beyond technical training. It SWOT Analysis

strives to empower the wetland community in various ways
by offering training and support in catfish and prawn pickle
production, the program enables residents to generate their
own income, reducing their dependence on external sources.
The program actively involves women, who play a significant
role in pickle production. This empowerment contributes to
gender equality and financial autonomy. Residents are
educated on the importance of preserving the Kheyadaha
Wetlands. The program promotes sustainable practices that
help maintain the ecological balance of the wetlands.

Local knowledge and tradition, economic potential, and
environmental sustainability were identified as strengths via
the SWOT analysis. One identified weakness was the
restricted availability of infrastructure and resources.
Possibilities included diversifying product offerings and
growing markets. Environmental dangers and the requirement
for suitable infrastructure were among the threats.
= The results of the study confirm that, in order to ensure
the sustainability of these livelihood projects, specific
investments in market linkage, finance access, and
infrastructure development are required.
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To ensure the long-term health of the ecosystem,
policymakers should think about creating regulations that
encourage sustainable wetland use and assist locally
owned businesses like prawn and catfish pickles.

The significance of ongoing environmental monitoring
and conservation efforts in the wetlands was stressed.

Discussion

The Fish and Prawn Pickle Production Training initiative in
the Kheyadaha Wetlands, spearheaded by the SSKVK, has
proven to be a game-changer, encouraging individuals to
embrace environmentally sound methods, social cohesion,
and economic empowerment. In this description, we examine
the outcomes and implications of this training course,
particularly as they pertain to enhancing lives and increasing
market prices via value addition. One of the primary
accomplishments of the training programme is the notable rise
in the economic well-being of the wetland's inhabitants.
Through the production of prawn and catfish pickles,
participants have diversified their revenue streams and
reduced their economic risk by earning 10000 extra in every
month. The scheme has raised each participant's income since
it provides a vital extra source of income. Participating
households' living conditions have really improved as a result
of this increase in earnings. Pickling is among the oldest
methods for preserving food, especially fish. It has mostly
continued to exist in India as a native art form. Pickling
contributes to the food's wholesomeness and nutritional value
while preserving it for an extended amount of time. There are
a number of recorded methods for producing fish pickles
(Chandrasekhar et al., 1978, Vijayan et al., 1982,
Muraleedharan et al. 1982) [ 32 191, The results of this study
corroborated those of Erichsen and Molin (1964) [, who
observed that foods with acetic and citric acids, such as
pickles and fish marinades, have a longer shelf life because
various bacteria are easily destroyed in high acidity conditions
(pH less than 4.5). Fish pickle production and quality issues in
fish and small aquatic organisms have been the subject of
numerous research studies, including those on Pangasianodon
hypophthalmus (Rahman et al., 2019; Shikha et al., 2018) 2%
21 Nemipterus japonicus (Chandrashekar et al., 1978) [,
Orutosquilla nepa (Squilla) (Tanuja and Hameed, 1996) 28,
shrimp (Metapenaeus spp.) (Tanuja et al., 2022) 2 clam
pickles (Vijayan et al., 1982) 1 Amblypharyngodon mala
(Pervin et al., 2010) %2, Channa striatus (Sahu et al., 2012)
(241 Anchovies (Stolephorus sp) (Shirikar et al., 2009) [?¢1 and
Macrobrachium dayanum (Dhar, and Karthikeyan, 2014) ["],
The economic empowerment gained via this initiative not
only offers immediate financial comfort but also creates the
foundation for a more sustainable economic future (Adema, et
al., 2015). Many residents have reported that, because to
financial constraints, they can now more readily access
healthcare, education, and other requirements that were
previously beyond of reach. The overall well-being of
families in the neighborhood is greatly impacted by these
positive improvements. In addition to the quick cash rewards,
the training has yielded benefits. The acquisition of wealth
and financial stability is a crucial component of long-term
economic development, as seen by the investments made by
certain individuals in better houses and other assets. The value
addition component of the programme is critical to enhancing
the economic prospects of the wetland communities. The
value of the commaodities grown by the people has improved
significantly by canning catfish and prawns. By using this
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process, the catch is not only preserved but also made more
marketable, allowing them to charge higher rates. Throughout
the seminar, broadening your pickle product range was one
strategy that was emphasised. It has made it possible for
participants to cater to a wider range of customer preferences
(OSU, 2023). It is now possible to effectively target a variety
of market segments by introducing new varieties and tastes of
catfish and prawn pickles. This diversity not only increases
sales but also helps locals be paid more for their items.
Additionally, the trainings emphasises efficient branding and
marketing strategies that have set the pickle products apart
from the competition and helped them stand out in a
congested market (Martinez, 2022) 7], This branding and
marketing expertise is necessary to secure a premium price
since it raises the things' perceived value.

Developing connections with local and regional markets
ensures a steady market for pickle products, which is
necessary for sustained profitability and sales expansion
(Gelato, 2023) %, The program's established market ties have
given residents access to marketplaces that were previously
inaccessible on their own. Locals may guarantee they receive
a better price for their pickles by setting reasonable and
competitive prices by being aware of pricing strategies
(Hinterhuber and Snelgrove, 2021) [*81. This clever pricing
strategy promotes their economic growth and success.
Brennan (2023) B! and Bhattacharyya (1995) @ claim that
these programmes have enhanced people's economic
opportunities while also encouraging a sense of community
and teamwork among participants. Women have made
important contributions, in particular, to the pickle business,
which has enhanced neighbourhood social cohesiveness and
female empowerment. The cooperative approach has
strengthened social bonds by encouraging resource and
knowledge sharing among community members.

The catfish and Prawn Pickle Production Training initiatives
of the SSKVK has significantly raised the living standards of
the residents of the Kheyadaha Wetlands. By adding value to
their aquaculture goods, participants have experienced
economic empowerment and improved price for their
commodities. The project has also encouraged female
empowerment and communal collaboration. The program's
outcomes show how these initiatives may be advantageous
when social advancement, economic expansion, and
environmental preservation are combined.

Conclusion

The SSKVK programme provides the wetland people of
Kheyadaha with the knowledge and skills necessary to
produce catfish and prawn pickles and is a ray of hope for
them. In the Kheyadaha Wetlands, the manufacturing of
pickled catfish and prawns has become a feasible source of
revenue for the nearby villages. Most of the households that
participated said that their financial situation had improved.
The pickle sales have created an additional source of income
and lessened the local population's economic vulnerability.
For certain households, pickle manufacturing income has
increased access to healthcare, education, and better housing.
The supply of catfish and prawns varies seasonally, which
might affect pickle production and cause differences in
revenue. Obstacles related to marketing and distribution, such
as the requirement for enhanced transportation networks and
increased market accessibility, were seen as impediments to
optimizing earnings. Through encouraging women to take a
major part in communal collaboration, the programme
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promotes social cohesiveness and gender empowerment.
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