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Executive Summary 

The phase-I project aimed to evaluate the viability, challenges, and acceptability of chemical stunning as a fish 

welfare intervention and humane slaughter in West Bengal's fisheries sector. Over the three months, we 

completed extensive stakeholder engagement, scientific literature review, field visits, personal interviews and 

data analysis. The findings inform a structured roadmap toward safe, acceptable, and scalable implementation 

of stunning practices, where possible. 

 

Stakeholder Type Details Status Location Contact number 

Large-scale farmers 

(At-least 3 ponds 

under culture) 

Amalendu Mondal Contacted Noorpur 8158948831 

 6 farmers  Contacted Kakdwip Numbers are not 

available. Focused 

group discussions 

were held 

 4 farmers  Contacted Kakdwip 

 4 farmers  Contacted Kakdwip 

 4 farmers  Not-contacted Kulpi 

 3 farmers  Contacted Kakdwip 

 Sukanta Naskar Contacted via a 

student relative 

Kulpi 7001007982 

 Tarak Mondal Contacted via a 

student relative 

Kulpi 9564730210 

Fishery 

cooperatives 

Bakhrahat Anamika 

RMCMSS Ltd.  

Contacted Bishnupur 9433498098 

 Madhabnagar Young 

Fishermen’s Co-op 

Society Ltd. 

Contacted Patharpratima 9002391721 

 Mritunjay Nagar 

Matsyajibi Samabay 

Samiti Ltd. 

Contacted Sagar 9903092389 

 Sumatinagar Maa 

Ganga Matsya 

Shikari Khuti 

Samabay Samiti Ltd. 

Contacted Sagar 8641984554 

 The Evergreen F.C.S. 

Ltd. 
Contacted 

Namkhana 
8001789502 

Wholesaler Bapi Halder 
Contacted 

Mandir Bajar (near 

DH) 

8972217462 

 Soumen Barman  Contacted Rajnagar 8768223182 

 Bubai Paloi Contacted South 24 pgns 9749566610 

 Partha Contacted Diamond Harbour 9679692176 

 Rab Samanta Contacted South 24 pgns 7407147159 

 Papu Contacted Diamond Harbour 7001717250 

Exporters Pritam Sahoo Contacted Pailan 8250049493 

 Dip Sahoo Contacted Pathaar Pratima 8945927137 

 Suvendu Anand Contacted North 24 pgns 8670262878 
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 Sujit Das Contacted Rathtala 7797209900 

Block office  Bishnupur BDO Contacted Bishnupur Contact number of 

office is only 

available hence not 

mentioned.  

 Sonarpur BDO Contacted Sonarpur 

 Mograhat BDO Contacted Mograhat 

 Falta BDO Contacted Falta 

 Jaynagar BDO Contacted Jaynagar 

 Diamond Harbour 

BDO 

Contacted Diamond Harbour 

 Namkhana BDO Contacted Namkhana 

 Patharpratima BDO Contacted Patharpratima 

Extension officers  Frazerganj Contacted  6291074359 

 Bakhali Contacted  Contacted via BDO 

office hence number 

not available 

 Nandigram Contacted  Contacted via BDO 

office hence number 

not available 

 Sonarpur Contacted  Contacted via BDO 

office hence number 

not available 

 Diamond Harbour Contacted  8337847542 

(contacted 

personally) 

 Behala Contacted  Contacted via BDO 

office hence number 

not available 

 Bishnupur Contacted  Contacted via BDO 

office hence number 

not available 

 Canning Contacted  Contacted via BDO 

office hence number 

not available 

 Lakhsmikantapur Contacted  Contacted via BDO 

office hence number 

not available 

 Namkhana Contacted  7076216021 

Central Institutions 

(experts, scientists) 

Central Institute of 

Brackishwater 

Aquaculture 

Dr. Debasis De 

(Head, CIBA) 

Kakdwip, WB +91 – 3210-255072 

 CIBA scientists   Other 3 scientists 

 Central Institute of 

Fisheries Education 

Dr. T.K. 

Ghosal (Head, 

CIFE) 

Salt Lake, Kolkata  

 Central Inland 

Fisheries Research 

Institute 

Dr. A.K. Das 

(Senior 

Scientist, 

CIFRI) 

Barrackpore, WB 9163775800 
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 Central Marine 

Fisheries Research 

Institute 

Subal Kumar 

Rout 

Digha, WB 9699417678 

(Contacted via Dr. 

Murthy) 

 West Bengal 

University of Animal 

and Fishery Sciences 

Prasenjit Mali South 24 pgns 9433842295 

 KVK Sonarpur Sagata Ghosh South 24 pgns 9163119642 

 

 

 

Literature Review: 

• Reviewed 40+ papers covering stunning methods (chemical, electrical, thermal), welfare implications, 

consumer response, and regulatory frameworks. 

• Emphasis was placed on studies from tropical aquaculture systems. 

Questionnaire Design: 

• 3 structured tools were created: 

a. Farmer design (quantitative) 

b. Expert design 

c. Consumer Preference Checklist 

Focus Group Discussions, Interviews, and Field Visits 

 

Locations Covered: 

South 24 Parganas (Frazerganj, Diamond Harbour), East Midnapore, and North 24 Parganas. 

• Focus Group Discussions (FGDs): 

o Conducted 4 FGDs with farmer cooperatives (total 47 participants) 

o Discussed feasibility, perceived barriers, and consumer reactions to chemical stunning 

• Expert Interviews: 

o Interviewed 9 experts from Central Fisheries Institutes, namely, ICAR-CIBA, ICAR-CIFE, 

ICAR-CMFRI, Department of Fisheries (WB), MPEDA, and private sector exporters 

• Key Insights: 

o High demand for live fish limits stunning use in murrel, catfish, and carps 

o Export market demands uniform stunning standards, limiting state-level initiatives 

o Brackishwater culture (shrimp, mullet) shows social resistance to "chemical addition" 

 

Key Findings from Farmers  

 

1. Harvesting & Handling Practices 

o Fish are harvested by netting and sold via arats or direct buyers. 

o Post-harvest issues include discolouration, odour, and injuries to both fish and farmers due to 

rough handling. 

2. Awareness of Stunning 

o Awareness of chemical stunning is extremely low. 

o Chemicals are often perceived as health concern isssues, with fears of legal consequences and 

pond seizure. 

o Unconscious fish are seen as stale or dead, affecting saleability. 

o Salt use during transport was cited as a crude method of sedation. 

3. Mentality & Cultural Barriers 

o Freshness is equated with movement (e.g., gill motion). 

o Chemical use is socially mistrusted, even among educated buyers and market agents. 

o Concerns exist over potential environmental and human risks of stunning chemicals. 

Alethea Faye Cendana
Highlight

Alethea Faye Cendana
Highlight

Alethea Faye Cendana
Highlight

Alethea Faye Cendana
Highlight

Alethea Faye Cendana
Highlight

Alethea Faye Cendana
Highlight



o Farmers prefer any stunning (if at all) to be done post-harvest, near markets—not in the pond. 

4. Conditions for Adoption 

o Dependent on cooperative approval and expert validation. 

o Financial incentives (e.g., about ₹20/kg price bonus/insentive) are essential for adoption. 

o Government support and written permissions are non-negotiable. 

5. Support & Training Needs 

o Farmers welcome training if offered by reputed institutions or experts. 

o Clarity is needed on food safety, residue, and withdrawal period. 

o Strong preference for hands-on demonstrations over classroom learning. 

Key Findings from Experts  

1. Preference for Indigenous Alternatives 

• Experts and Fisheries Extension Officers (FEOs) prefer herbal, traditional stress-reduction methods(e.g., 

kokum extracts, salt), value addition(nutrient enrichment) over synthetic stunning chemicals. 

• These are considered safer, culturally accepted, and regulatory hassle-free. 

• Fish must appear visibly alive to rural consumers, making unconscious fish less marketable. 

2. Consumer Safety and Public Perception 

• Deep concerns exist regarding consumer mistrust and public backlash if chemical stunning is 

introduced. 

• Past instances of hormone-fear (e.g., monosex tilapia) reinforce anxiety about chemical residues in fish 

and water. 

• Fear of adverse human health effects, especially among harvesters and people who bathe in ponds, is 

widespread. 

• Public health concerns over disposal of chemical-laden water were noted. 

3. Regulatory and Policy Barriers 

• There is no existing government approval or guidelines in West Bengal for the use of chemical stunning. 

• Officials emphasized that field-level application cannot proceed without formal regulatory clearance. 

• Regulatory approval would require multi-agency coordination (FSSAI, MPEDA, CPCB, State 

Departments). 

• Implementation would need dedicated monitoring frameworks and field-level oversight. 

4. Technical and Operational Questions 

• Species-specific effectiveness, dosage requirements, and method of administration (spray vs. operculum 

drop) are currently undefined. 

• Questions were raised about marine and brackishwater use, especially in trawlers or long-distance iced 

storage. 

• Non-target impacts on pond ecosystems and chemical stability in market environments remain 

unaddressed. 

5. Market and Cultural Realities 

• Live fish sales dominate in West Bengal for murrels, catfish, and some carps; hence, stunning for these 

species is non-viable. 

• Brackishwater and marine species (often sold iced/dead) present more feasible avenues. 

• Any perception of chemical use could jeopardize trust at arats (fish markets) or among cooperative 

societies. 

• Chemical addition is a cultural taboo in brackishwater aquaculture communities. 

6. Research and Scientific Validation Needs 

• Experts strongly advocated for: 

o Lab and field trials 

o Food safety studies (residue, PK/PD, human health impacts) 

o Degradation/environmental fate studies 

o Operational SOP development 



• A minimum of 12 species trials (4 each from freshwater, brackishwater, marine categories) was 

suggested to assess dose-species variation. 

7. Implementation and Application Concerns 

• Practical questions remain: 

o Is the chemical water-soluble? 

o What solvent or carrier is appropriate? 

o Can it be administered easily at fish markets? 

• Concerns were raised about potential toxicity or evaporative risks if used in open spaces. 

8. Alternative Humane Methods 

• Methods such as chilling, icing or salting were proposed as feasible, culturally acceptable, and cost-

effective alternatives to stunning chemicals. 

9. Pathway for Regulatory Approval 

• The roadmap includes: 

o Biosafety testing in Indian conditions 

o Active ingredient analysis via HPLC/GC-MS 

o Residue/human risk assessments 

o Pharmacokinetics/Pharmacodynamics studies 

o Environmental impact on non-target species 

o Pilot trials in 2–3 species 

o Shelf-life improvement 

o Comparison of texture analysis of stunned and non-stunned fish species 

 

• Final submissions to Coastal Aquaculture Authority (CAA), followed by possible forwarding to State 

Fisheries Departments. 

 

10. Export Viability 

• Chemical stunning is not currently export-viable unless internationally standardized. 

• Trust issues can arise if some regions approve and others don’t. 

• Regulatory queries regarding export to be directed to MPEDA. 

 

11. Value Addition Potential 

• Experts recommend exploring application of nutritional enhancers (e.g., nano-zinc, nano-slenium) with 

stunning. 

• This may help with beneficial ways in improving meat quality, shelf life, and consumer acceptability, 

especially in value-added fish in markets. 

 

Key Insights from Middlemen (Aratdars, Traders, Transporters)  

1. Marketability and Perception 

• Middlemen reported that any change in fish movement or appearance (such as immobility due to 

stunning) raises suspicion among buyers. 

• Visibly active fish are considered fresh; a stunned fish that is motionless is often assumed to be stale or 

low quality. 

• There is a deeply rooted cultural belief linking movement with freshness, especially in rural and semi-

urban markets. 

2. Fear of Regulatory Action 

• Local exporters expressed concern that use of any chemical—even for stunning—may be mistaken as 

contamination or illegal preservation. 

• Many middlemen are unaware of stunning as a welfare or quality-improvement measure, and associate it 

only with harm or spoilage. 

3. Economic Concerns 



• Middlemen fear financial losses if chemically treated fish are rejected by buyers or arats. 

• There is no clear price premium known to them for fish killed more humanely or with better shelf-life. 

• Since local exporters or handlers are only concerned about fish transport which hardly take 2 days, they 

are not believers in the use of chemical to preserve the freshness. 

4. Handling and Transport Practices 

• Fish are often kept alive as long as possible during transport, with frequent water changes or use of salt 

to reduce activity. 

• Some traders use iced transport (chilling) or semi-anesthetizing methods (like saltwater), not realizing 

these mimic stunning. 

• Chemical stunning could be seen as unnecessary or even risky unless it directly improves transport 

survivability or reduces handling losses. 

5. Scope for Intervention 

• Any new method must be visually acceptable to buyers, legally cleared, and shown to improve profit 

margins. 

• Middlemen indicated that if consumer awareness and certification labels (e.g., “stress-free” or “quality 

certified”) were introduced and backed by the government, then wider adoption may follow. 

 

Key Insights from Wholesalers and local exporters 

• Resistance to Chemical Adoption: Marine wholesalers and intra-state exporters are largely reluctant to 

adopt any new chemical alternatives due to fears of market rejection. They believe that changes in fish 

colour due to chemical use might reduce the selling price, whereas 

traditional ice preservation does not present such risks. 

• Concern Over Quality and Pricing: There is a prevalent belief that fish preserved using chemicals may 

not fetch comparable market rates. Ice, being a conventional method, is still considered safer by traders. 

• Difference in Catch Quality: Wholesalers noted significant quality differences between fish caught at 

the beginning versus the end of a trawling trip (spanning 7–14 days). If a chemical could preserve the 

quality of later-caught fish to match the freshness of earlier catches, its adoption would be more likely. 

• Monetary Incentives Are Not a Priority: Stakeholders expressed that financial subsidies are not the 

driving factor; instead, they fear the risks associated with adoption and market acceptance. 

• Freshwater Sector Shows Cautious Interest: Freshwater wholesalers showed relatively more interest 

in fish quality preservation than monetary gains. They are sceptical but open to change, particularly if 

supported with demonstrations and technical clarity. 

• Concerns Over Supply Chain Transparency: Stakeholders stressed that any introduction of chemicals 

must be done with full transparency across the supply chain. Uninformed use, especially in states like 

Odisha (where fish seed is exported), could lead to rejection or mistrust. 

• Need for Government-Led Demonstration: Rather than subsidies, stakeholders demand official 

guidance. They prefer that government authorities introduce the chemical with clear instructions for use. 

• Conflicts of Interest: Many wholesalers operate their own hatcheries and are initially unwilling to adopt 

or experiment with new methods, possibly due to a conflict of interest or perceived risks. 

• Cost Competitiveness with Ice: If the use of stunning chemicals could result in a cost advantage over 

ice, stakeholders might consider adoption more seriously. 

• Dependency on Market Trends: The use of chemicals is also seen as dependent on market trends. 

When fish prices are high, preserving fish longer for premium sales might make the chemical 

worthwhile. Conversely, during price crashes, distributors focus less on preservation quality, reducing 

the relevance of the chemical. 



• Broader Applicability Questioned: Stakeholders questioned whether the chemical could be used for 

intra-farm transfers (e.g., pond to pond) or is only intended for fish destined for market slaughter. 

• Alternative Traditional Methods Exist: Many stakeholders mentioned that similar sedative effects can 

be achieved using salt or calcium-based solutions during transport. They questioned the necessity of new 

chemicals in light of these traditional methods. 

• Role of Private Dealers and Existing Networks: There is a network of private chemical dealers who 

already regulate the market. Engaging with them may yield additional insights or reveal other barriers to 

adoption. 

 

Barriers identified 

 

                      Key Barriers to Adoption of Chemical Stunning in Aquaculture 

 

Barrier Type Description 

Perception Barrier Farmers equate chemicals with unnecessary addition; consumers expect fish to be 

without any chemicals and visibly "alive" to ensure freshness. 

Policy/Regulatory 

Gap 

No government-approved guidelines exist in West Bengal; lack of regulatory 

endorsement from bodies like CAA. 

Infrastructure 

Challenge 

No current system for segregating stunned fish from live ones at pond sites or 

wholesale markets (arats). 

Market Dynamics Uncertain acceptance by aratdars and consumers; no known price premium for 

humane stunning or shelf-life improvement. 

Health Concerns Farmers worry about chemical exposure to humans during harvest and its impact on 

pond ecology (plants, water quality and non-target species). 

Species Variation Concerns over dose-species specificity—unclear if the same chemical or dosage is 

effective for IMC, bhetki, prawn, shrimp, etc. 

Trust Deficit Historical mistrust due to previous interventions like use of hormones, sex reversal 

in tilapia; fear of backlash or rejection of chemically treated fish in the market. 

 

Some documented images during survey 

 

 

Group talk with farmers at Frazerganj, South 

24 parganas 



 

One on one discussion with SFDC chairman, 

Frazerganj 

 

  

 

Meeting at Bishnupur with other BDO 

officials 

 

Visit to Mednipur (Contai) and discussed with 

a chairman of a cooperative 

 

Visit to Frazerganj harbour and an interactive 

session with the trawler people 

4th April 2025 



 

Interactive session with farmers at Bakkhali 

 

 

Interactive session with farmers group at 

Kakdwip with 10 farmers as focused group 

discussions 

 



 

Interactive focus group discussions with 

farmers near Nandigram 

 

 

Visit to Pathar pratima Arat early morning for 

data collection 

 

 

Discussion with farmers and fisheries project 

official near Behala 

 



 

A market survey with sellers and middlemen at 
Nischintapur 

 

 

Students visited a progressive farmer in 

Nandigram and discussed how a new stunning 

chemical will affect his view on fish harvesting 

and transport 

 

 

Attended a meeting at Diamond Harbour 

cooperative alongwith BDO officials 

 

 

One cooperative chairman at Kulpi with some 

other farmers 

 



 

Students participated in a consumer survey 

regarding chemical induced fish harvesting. 

Also talked with fish sellers and wholesalers 

 

 

Students participated in a consumer and 

wholesaler survey regarding chemical stunning 

in mature fish (mar mach) 

 

 

Had a brief discussion with cooperative 

members in Usthi in presence of BDO 

Diamond harbour 

 

 

Documented concerns with wholesaler at Falta 

 



 

Had a discussion on anaesthetic and stunning 

procedures with Deula water user society as 

they are a wholesaler of fingerlings. 

 

 

Visited Mr. Meno Ghosh, an well experienced 

farmer with more than 35 years of on-field 

experience. Discussed on how to implement 

the chemical stunning in field 

 

 

Interactive discussion with wholesaler cum 

exporter Mr Asim Mondal, Mogra regarding 

chemical stunning and how it would benefit the 

fish harvesting. 

 



 

Interactive discussion with Mr Saifulla, an 

entrepreneur situated in Jaynagar 

 

Interactive discussion with KVK Nimpith 

personnel and In-charge Mr. Chandan De 

 

Recommendations and Future of Stunning Technology Implementation in West Bengal, India 

 

1. Species-Specific Research & Applicability: Stunning chemicals must undergo species-specific trials to 

assess their safety and efficacy across freshwater (e.g., IMC), brackishwater (e.g., bhetki, shrimp), and 

marine species. The same dosage is unlikely to work uniformly; tailored protocols should be developed 

based on species metabolism and water salinity. 

2. Pilot Trials Under Expert Supervision: Implement pilot projects in controlled environments (markets 

or processing centres, not open ponds) with Standard Operating Procedures (SOPs) and proper residue 

monitoring. Initially restrict application to dead/iced fish intended for local markets, where visual 

indicators of life aren’t critical. 

3. Environmental & Human Safety Assessments: Conduct toxicological and pharmacokinetic (PK/PD) 

studies to understand degradation of chemical in tropical water conditions, residue clearance, and impact 

on non-target organisms like aquatic plants and beneficial pond microbiota. Study the safe disposal 

methods for treated water and potential health risks to fishers and consumers. 

4. Regulatory and Institutional Backing: Seek endorsement from CAA before field-level 

implementation. This can be done by writing an official mail to them with all the research data. Frame 



regulatory guidelines and labelling mechanisms (e.g., "humane harvest", “stress-free fish”) to support 

traceability, particularly for exports. 

5. Consumer & Farmer Awareness: Develop targeted outreach campaigns to overcome the perception 

barrier (chemical = poison, unconscious fish = dead fish). Promote scientific literacy around stunning 

through expert-led training and demonstrations. 

6. Comparative Evaluation of Alternatives: Study non-chemical humane methods such as ice chilling, 

salting, or herbal agents to evaluate practicality and acceptability in the Indian context. This will also 

help determine if chemical stunning provides significant added value over existing traditional methods. 

7. Value addition: Value addition to fish with probiotics, nano selenium/zinc/micro nutrients with stunning 

chemicals. 

8. Market-Oriented Innovation: Explore the use of nutritional enhancers like nano-zinc in tandem with 

stunning agents to offer dual benefits: humane slaughter and improved fish quality. Financial incentives 

should be considered only for individual farmers, not for those under cooperative/government schemes. 

 

Addendum 
1. Adoption Incentives & Target Population 

Fieldwork and stakeholder feedback reveal that direct financial incentives are currently not a priority for the 

adoption of chemical stunning, largely due to the affordable pricing of the compounds under consideration. 

However, supplementary incentives—such as free or subsidized fish seed, feed, or access to registered chemical 

products—could ease initial adoption. The greatest barrier is perception. The word “chemical” evokes negative 

reactions among farmers and market agents, especially in the absence of regulatory approval. Government 

officers who conduct training with local not-so-educated farmers inhibit the application of any chemical in the 

pond culture. Therefore, the most powerful incentive would be government certification and integration into 

existing welfare schemes. A feasible structure could be: “Government-backed scheme funds the provision of 

certified stunning chemicals to opt-in farmers at zero or subsidized cost.” 

 

Target Sectors & Incentivization Strategy: 

1. Marine Capture Fisheries (e.g., trawlers, long-haul vessels) 

o Who: Vessel operators, deckhands 

o Incentive: Improved post-harvest fish quality via stress reduction during long ice storage 

o Why: Valuable species (Pomfret (Pampus spp.), Ilish (Tenualosa spp.), Bhola (Opsarius spp.), 

Snappers (Lutjanus spp.)) deteriorate quickly without stunning. 

2. Brackishwater & Inland Fisheries (farm-based operations) 

o Who: Medium to large-scale farmers, transporters 

o Incentive: Reduced injury during truck loading, enhanced appearance, less mortality 

o Why: Fish like Bhetki (Lates calcarifer), Rohu (Labeo rohita), Tilapia (Oreochromis spp.) 

benefit from calm handling and less physical damage. 

3. Exporters and Live Fish Traders 

o Who: Exporters of live broodstock or ornamental species 

o Incentive: Rebranded stunning as transport anesthesia to reduce mortality 

o Why: Useful during long-distance seed or live fish movement. 

4. Seafood Exporters 

o Incentive: Extended shelf life in iced storage; better quality at destination 



Realistic Funding Pathway: 

At present, no stakeholder group is willing to bear the cost of chemical stunning directly. There is low trust 

and high scepticism around unknown chemicals, especially in the absence of clear governmental or scientific 

validation. Even among exporters, adoption interest is minimal unless shelf-life or quality improvements are 

convincingly demonstrated. 

Confidence Estimate: 

• 40–50% confidence in adoption within marine capture and large-scale farms in 5–7 years 

• <30% confidence for widespread smallholder-level adoption in the short term 

2. Target Species Prioritization 

Based on species-specific characteristics and feedback: 

1. Top Priority 

o Bhetki (Lates calcarifer): High-value, large-bodied, ideal for stunning during truck loading. 

2. High Priority 

o Rohu, Catla, Mrigal (Indian Major Carps): Widely farmed; ideal for safety and food quality 

trials. 

3. Strategic Priority 

o Marine species (Pomfret, Ilish, Bhola, Threadfins (Eleutheronema tetradactylum)): Susceptible 

to ice storage stress; stunning may improve retention of quality. 

4. Secondary Priority 

o Tilapia, Pangas (Pangasius pangasius): May benefit from stunning pre-transport; lower market 

value currently limits adoption potential. 

Exclude for now: Shrimp (sensitive physiology); Ornamentals (not suited for slaughter stunning) 

3. Local and national export Market Opportunities 

• Relevant Species: Bhetki, Pomfret, Ilish, Bhola, Threadfins, Rohu, Catla, Pangas 

• Destinations: Domestic markets across India (non-slaughter transport mainly) 

• Volume: Quintals to tons 

• Stakeholders of Interest: 

o NDM Seafood, South 24 Parganas – Open to humane handling pilots 

o Mr. Suvendu Anand, exporter/wholesaler – Receptive to demonstration projects 

o Mr. Saifulla Mondal, entrepreneur  

4. Viability Judgment 

Chemical stunning is not viable at national scale in its current form. However, targeted application in marine 

capture fisheries or brackishwater farms dealing with large-bodied species is plausible, particularly if: 

• Regulatory approval is secured 

• Benefits (e.g., shelf-life extension, reduced mortality) are visible 

• Stunning is included in post-harvest or cold chain subsidy schemes 

Mid-confidence (~40–50%) in niche/sectoral uptake 

Low confidence (<30%) in short-term mass adoption across India 

5. Pathway to Scalability 

Phase I: Research & Validation (Year 1–3) 

• Actors: ICAR-CIFE, ICAR-CIBA, FWI, academic institutions 

• Activities: 

o Multi-species field trials  

o PK/PD, toxicology, shelf-life & sensory studies 



o Preliminary regulatory discussions with centralised institutions (FSSAI, NFDB) 

Phase II: Regulatory & Extension Preparation (Year 2–3) 

• Actors: NFDB, MPEDA, State Fisheries Department 

• Activities: 

o Review and approval process 

o Officer training workshops 

o IEC material creation 

o Exporter/processor identification for pilots 

Phase III: Scheme-Based Rollout (Year 3–5) 

• Actors: Exporters, private aquaculture firms, government schemes 

• Activities: 

o Include stunning in post-harvest/cold chain subsidy programs 

o Uptake monitoring and quality certification 

o QR-tagged “stress-free” fish labels 

Experiments/value addition to be done side-by-side 

• Actors: Researchers and scientists 

• Activities: 

o Include the opportunity of value addition of fish via stunning chemical. 

o Micro-enhancement of chemically stunned products – look for possibilities 

6. Future Research Priorities 

Candidate Chemicals for Trial (at least for the first phase since no studies are available on stunning 

possibilities of these affordable chemical anaesthetics): 

• Clove oil (eugenol) 

• MS-222 (tricaine methanesulfonate) 

• Aqui-S (isoeugenol) 

• Benzocaine 

Trial Priorities: 

• Fish biosafety and consumer health risk assessments 

• Non-target aquatic species impact 

• Shelf-life and texture analysis 

• Sensory evaluations 

• Farmer/market acceptability studies 

• Protocol development for tropical Indian aquaculture 

While many international studies show promise, India lacks region-specific data. Hence, local trials under 

Indian climatic and cultural contexts are essential. 

7. Revised Recommendations  

• Prioritize stunning for large-bodied, high-value species and differentiate the concepts of anaesthesia and 

stunning 

• Focus stunning trials on truck-loading and post-capture—not pond-harvest or wet markets 

• Target marine and brackishwater sectors, especially exporters and cold chain operators 

• Use clove oil as a lead candidate for pilot trials followed by MS-222 

• Urge ICAR and regulatory bodies to begin formal safety reviews and protocol drafting. Can be proposed 

as a nationwide network project 

• Introduce stunning under existing welfare or quality schemes—not as a standalone intervention 



 

Sensory Evaluation: Protocol and Future Direction (controlled lab trial and TNU) 

During field surveys, multiple stakeholders—particularly fish farmers—raised questions about whether pre-

slaughter stunning would alter the taste or texture of fish. In response, we have initiated a preliminary sensory 

evaluation study to assess the impact of stunning on meat quality and consumer perception. 

Current Experimental Design 

• Species: Nile Tilapia (Oreochromis niloticus), avg. weight ~450g 

• Stunning Agents: 

o Clove Oil (105 mg/L) 

o 2-Phenoxyethanol (1100 mg/L) 

• Protocol: Fish are immersed in 20 L anaesthetic baths to induce deep anaesthesia (Stage 5, Keene et al., 

1998) within 2 minutes. 

• Groups: 

o Group 1: Control (asphyxiation, 6 fish) 

o Group 2: Stunned fish (per chemical agent, 6 fish per group) 

• Post-Slaughter Handling: Fish are eviscerated and chilled (4°C, 1 hr). 

• Assessment Parameters: 

o pH at head and tail muscle sites using calibrated Sentron 1001 pH probe 

o Sensory Descriptors: Odour, aroma, crumbliness, tenderness, saltiness, sourness, adhesiveness, 

juiciness 

o Panel: 12 trained faculty tasters, using a 1–5 scoring scale 

o Timepoints: 

▪ T1: 1 hour post-slaughter (fresh) 

▪ T2: 7 days post-slaughter (frozen then thawed) 

o Sample Randomisation: Used to avoid bias 

Preliminary results from this pilot evaluation will inform the feasibility and public perception of chemical 

stunning from a consumer experience standpoint. 

Phase II Proposal – Controlled Trials Expansion 

To strengthen our understanding of meat quality and consumer acceptability post-stunning, we are preparing a 

Phase II trial to include: 

• Species Expansion: Inclusion of 5 additional species 

• Meat Quality Testing: pH, odour, colour, texture 

• Biochemical Markers: Rigor index, IMP, inosine, hypoxanthine 

• Stress Indicators: Malondialdehyde (MDA) and others 

• Sensory Evaluation: Standardised protocol, trained panel, frozen/fresh fillet analysis 

• Institutional Collaboration: Trials will involve both in-house labs and external facilities with advanced 

analytical capabilities. 

This sensory analysis framework not only addresses farmer concerns but also lays the foundation for evidence-

based regulatory approval and public trust in humane slaughter practices. 

 

 

 

 

 


