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Abstract

Fish scale waste is one of the most neglected by-products generated in fish markets and is commonly
discarded without economic utilization. This study estimated the potential revenue that could be
generated through the conversion of fish scale waste into biofertilizer in three major fish markets in
Nanded City, Maharashtra, namely, Taroda Fish Market, Itwara Fish Market, and Friday Fish Market.
Data on fish scale wastage were obtained from a year-long survey conducted from January 2024 to
December 2024. The annual fish scale waste generated was estimated to be 4,734 kg in Taroda Market,
3,954 kg in Itwara Market, and 1,530 kg in Friday Fish Market, resulting in a total annual generation of
10,218 kg. Assuming a conversion efficiency of 90%, the total biofertilizer production potential was
estimated to be 9,197 kg. Considering a conservative market value of 220 per kilogram of biofertilizer,
the projected annual revenue was X3183,940. This study highlights the economic and environmental
benefits of fish scale waste valorization and demonstrates its potential as a sustainable waste
management strategy for fish markets.

Keywords: Fish scale waste, biofertilizer, fish market waste, waste valorization, revenue estimation,
circular economy, Nanded

1. Introduction

The fisheries sector plays a crucial role in food security, nutrition, and livelihood generation
in India (Singh et al., 2024; Beraki et al, 2022) [?% 8, With the rise in fish consumption and
commercialization, substantial quantities of waste are generated during fish handling,
processing, and marketing activities (De Ungria et al., 2023) [1. Fish waste generally consists
of scales, skin, bones, fins, heads, viscera, and other discarded materials that are not
consumed (Padma et al., 2024) 51, These wastes often constitute 30-60% of the total fish
biomass, depending on the species and processing methods (Ling Wen Xia et al., 2024) 122,
Among the various fish processing by-products, fish scales are often overlooked and
discarded as solid waste (Mangal et al., 2023) 4. Improper disposal of fish scales
contributes to environmental pollution, foul odor generation, microbial contamination, and
increased waste management costs (Junianto et al., 2022) [, However, fish scales contain
valuable organic and inorganic components, including collagen, hydroxyapatite, calcium
phosphate, nitrogenous compounds, and trace minerals, making them suitable raw materials
for fertilizer production (Safronova et al., 2022) [,

Recent advances in waste valorization have highlighted the conversion of fish processing
waste into economically valuable products, such as collagen, gelatin, animal feed
supplements, biochar, compost, and biofertilizers (Rigueto et al., 2023) 161, Biofertilizers
produced from fish waste have gained attention due to their ability to improve soil fertility,
enhance nutrient availability, and promote sustainable agricultural practices (Sameer, 2023)
118 These products offer a viable alternative to synthetic fertilizers while ultaneously
reducing the environmental burden associated with waste disposal (Babcock-Jackson et al.,
2023) B,

Nanded City is a major urban center in Maharashtra, where fish marketing activities are
concentrated in markets such as Taroda Fish Market, Itwara Fish Market, and Friday Fish
Market (Gedam et al., 2023) [, Significant quantities of fish scales are generated daily in
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these markets (Mangal et al., 2023) [4. Despite their
potential value, these scales are currently discarded without
any organized utilization process (Bahariniya et al., 2021)
41, Estimating the economic potential of fish scale waste can
provide scientific evidence for establishing community-level
waste processing units and encourage sustainable resource-
recovery initiatives (Padma et al., 2024) [1],

The present study aimed to estimate the potential revenue
that could be generated by converting fish scale waste into
biofertilizer, using annual fish scale wastage data collected
from major fish markets in Nanded City (Balkhande &
Issak, 2024) [24],

Objectives
The objectives of this study were as follows:

Study Area
The study was conducted in three major fish markets in
Nanded City, Maharashtra:

Taroda Fish Market

The Taroda Fish Market serves a large urban and peri-urban
population and handles substantial quantities of freshwater
fish, including Rohu, Catla, Mrigal, Tilapia, etc.

Itwara Fish Market
The Itwara Fish Market is one of the oldest fish markets in
Nanded and acts as a central fish distribution hub.

Friday Fish Market
The Friday Fish Market operates weekly and attracts
vendors from surrounding villages and nearby districts.

2. Study Duration
The survey was conducted from January 2024 to December
2024.

3. Data Collection

Data on fish scale waste generation were obtained through
direct market observations, vendor interviews, and
measurements of fish waste produced during fish-cleaning
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and processing activities (Asiamah et al., 2022) 2. Monthly
observations were compiled to estimate the annual
generation of fish scale waste (Silvert & Sowles, 1996) [21,

4. Estimation of Biofertilizer Production

This study did not involve the actual production of
biofertilizers. Instead, the revenue potential was estimated
based on the theoretical conversion of fish scale waste into
biofertilizer (Alvarado-Ramirez et al., 2023) [ A
conversion efficiency of 90% was assumed to account for
processing losses during composting, drying, and
stabilization (Sayara et al., 2020) [2°1,

Formula

Biofertilizer Yield (kg) = Fish Scale Waste (kg) x 0.90
Biofertilizer Yield (kg) = Fish Scale Waste (kg) x 0.90

3.5 Revenue Estimation

The projected revenue was calculated using a conservative
market price of 20 per kilogram X of biofertilizer.

Formula

Estimated Revenue () = Biofertilizer Yield (kg) x Selling
Price (kg )X~

5. Revenue Estimation
The projected revenue was calculated using a conservative
market price of 20 per kilogram X of biofertilizer.

Results
Table 1: Annual Fish Scale Waste Generation
Market Annual Fish Scale Waste (kg)
Taroda Fish Market 4734
Itwara Fish Market 3,954
Friday Fish Market 1,530
Total 10,218

The survey revealed that the Taroda Fish Market produced
the highest quantity of fish scale waste (4,734 kg/year),
followed by the Itwara Fish Market (3,954 kg/year) and the
Friday Fish Market (1,530 kg/year).

Table 2: Estimated Biofertilizer Production Potential

Market Fish Scale Waste (kg) Conversion Efficiency (%) Estimated Biofertilizer (kg)
Taroda Fish Market 4,734 90 4,261
Itwara Fish Market 3,954 90 3,559
Friday Fish Market 1,530 90 1,377
Total 10,218 90 9,197

The projected biofertilizer production from all markets combined was estimated to be 9,197 kg annually.

Table 3: Estimated Revenue Potential

Market Biofertilizer Yield (kg) Price (R kg™?) Estimated Revenue ($3$)
Taroda Fish Market 4,261 20 85,220
Itwara Fish Market 3,559 20 71,180
Friday Fish Market 1,377 20 27,540
Total 9,197 20 183,940

The Taroda Fish Market contributed the highest projected annual revenue, followed by Itwara Fish Market and Friday Fish

Market.
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Table 4: Alternative Market Scenarios

Selling Price R kg-1) Estimated Annual Revenue ()
20 183,940
30 275,910
40 367,880
50 459,850
The projected revenue increased proportionally with the ultaneously creating economic opportunities for fish
increasing market value of the biofertilizer product. vendors, waste collectors, and local entrepreneurs.

6. Discussion

The findings of the present study indicate that fish scale
waste generated in Nanded fish markets represents a
valuable bioresource with significant economic potential
(Balkhande & Issak, 2024) 1, Although fish scales are
generally treated as waste, their nutrient-rich composition
makes them suitable for conversion into organic fertilizers
(Junianto et al., 2022) M, The estimated annual production
of 9,197 kg of biofertilizer demonstrates that even moderate
quantities of fish scale waste can be transformed into
marketable products (Alvarado-Ramirez et al., 2023) [11,

The estimated annual revenue of 183,940, obtained under
conservative assumptions, I underscores the feasibility of
waste valorization initiatives (Dhar et al., 2021) 1. Similar
studies have reported the successful use of fish processing
waste in the production of compost, organic fertilizers, and
agricultural amendments (Devi et al., 2024) €. The
conversion of fish waste into biofertilizers not only reduces
environmental pollution but also contributes to resource
recovery and the principles of a circular economy (Mabhari,
2024) 1131,

The Taroda Fish Market demonstrated the highest revenue
generation potential due to its larger volume of fish trade
and waste production. If organized collection systems and
decentralized processing units are established, fish vendors
and local entrepreneurs can benefit from additional income
sources (H. Singh et al., 2024). Additionally, biofertilizer
production could reduce dependence on chemical fertilizers
and promote sustainable agricultural practices in the region
(Dutta et al. 2024) B,

This study relied on projected estimates rather than actual
biofertilizer production. Future studies should focus on
pilot-scale processing, nutrient characterization, product
quality assessment, market acceptance, and cost-benefit
analyses to validate the commercial feasibility of fish scale-
based biofertilizers.

Environmental Implications
The utilization of fish scale waste offers several
environmental advantages:

7. Conclusion

The present study demonstrates that fish scale waste
generated in major fish markets in Nanded City possesses
substantial economic and environmental value. The total
annual fish scale waste generation of 10,218 kg was
estimated from the Taroda Fish Market, Itwara Fish Market,
and Friday Fish Market. Assuming a conversion efficiency
of 90%, approximately 9,197 kg of biofertilizer could
potentially be produced annually. At a conservative selling
price of 20 per X kilogram, the projected annual revenue was
estimated at 183,940. X

The findings indicate that valorizing fish scale waste can
serve as a sustainable waste management strategy while

~gg~

Establishing small-scale biofertilizer production units in
Nanded could contribute to environmental sustainability,
resource recovery, and the enhancement of rural livelihoods.
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