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King Son × FISHING COMPANY × Seafood 

Processor × Retailer AI Food-Tech 

ENGAGEMENT LETTER (Non-Binding) – Strategic Partnership 

Alliance Proposal 

Subject: Strategic Partnership Alliance: Integrating the King Son Convertible IFP Aging 

Chiller with FISHING COMPANY for Data-Driven Seafood Freshness & Aging—to 

Transform and Differentiate Seafood Processor & Retail Operations in the AI Food-Tech 

Era 

 

Dear Fishing Company Leadership Team, 

On behalf of and representing King Son Instrument Tech Co., Ltd. (“King Son”), We are reaching out to 

propose an Engagement Letter framework to initiate discussions for a Strategic Alliance with FISHING 

COMPANY to integrate the King Son Convertible IFP Aging Chiller into FISHING COMPANY’s 

seafood processing workflow—starting with salmon/case-ready retail and extending to additional seafood 

categories as appropriate. 

We have followed FISHING COMPANY’s positioning as a major industry players fish company 

focused on high standards of food safety and quality, with a portfolio spanning fresh fish and fillets, as 

well as ready-to-eat value-added products such as flamed, hot-smoked, and gravad/cold-smoked salmon 

offerings. We also recognize FISHING COMPANY’s capability in modern, compliant production 

(including BRC compliant production referenced publicly), which creates a strong foundation for a 

measurable, auditable pilot.  

 

1) Purpose of this Engagement 

This letter sets out a non-binding basis to begin technical and commercial discussions for a pilot and, if 

successful, a broader cooperation framework. The intended outcome is to align on: 

• Pilot scope (product categories, SKUs, packaging formats, target markets) 

• Integration design (where the IFP Chiller fits into FISHING COMPANY’s flow, data capture, QA 

alignment) 

• Success metrics (KPIs, validation methods, acceptance criteria) 

• Commercial pathway (scale-up plan, service model, and ecosystem partnerships) 
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King Son is also pleased to propose a strategic alliance discussion with FISHING COMPANY to jointly 

develop and deploy an AI-integrated, data-driven freshness + preservation + controlled aging solution 

for retailers and their upstream supply chain partners. 

This engagement letter sets out a non-binding framework to: 

• align on a joint solution concept, 

• define a pilot and validation plan, and 

• move toward a mutually agreed Pilot Agreement and/or Commercial Collaboration Agreement. 

 

2) Why this alliance now: “AI Food-Tech” requires both prediction and execution 

Across seafood, “knowing” shelf life is not enough—value is created when operations can act on 

quality signals with repeatable interventions. The King Son Convertible IFP Aging Chiller is designed 

as an execution layer: a controlled environment to hold product precisely near its freezing point and 

validate outcomes with data. 

King Son IFP Chilling Technology (0°C to above Initial Freezing Point (IFP) of food) and IFP 

Superchilling Technology (just slightly below IFP) is commonly described as cooling, preserving and 

aging fish to approximately –1°C to –2°C, near the borderline of freezing, to improve preservation compared 

with conventional ice-based handling. The IFP Chiller is a controlled, instrumented holding node can help 

FISHING COMPANY standardize IFP Chilling / IFP Superchilling/near-IFP approaches and connect them 

to outcomes (drip loss, texture, microbiology, sensory), supporting more consistent quality and better 

commercial decisions. 

Strategic Rationale 

FISHING COMPANY provides seafood processing capabilities for seafood traceability and software 

data, including digitized real-time workflows and a data & analytics platform to drive actionable 

decisions across the supply chain.  

King Son’s Convertible IFP Aging Chiller provides precise, programmable environmental control 

(temperature near/around or just slightly below the initial freezing point range, humidity and airflow 

management, and operational stability) to support: 

• fresh holding / stabilization to reduce variability and quality loss, 

• preservation to extend usable life and reduce shrink, 

• controlled aging for flavor & texture development (where applicable), and 

• microbiological risk reduction through process stability (supported by validated SOPs and 

monitoring). 
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Together, the combined proposition is possible to create a closed-loop “Digitize/Inspect → Predict → 

Decide → Setpoint → Verify” operating model for retailers: 

• FISHING COMPANY digitizes and validates production/QC/traceability and cold-chain data, and 

flags risk or opportunity, 

• King Son executes corrective stabilization and controlled holding/aging, 

• Retailers gain higher sell-through, lower waste, improved safety confidence, and premium value 

differentiation. 

 

3) Proposed alliance concept: Integrate an “King Son IFP Precision Node” into FISHING 

COMPANY’s flow 

We propose integrating the King Son system as a configurable node that supports three practical operating 

modes: 

1. Precision Fresh Holding (near-IFP control): stabilize freshness and slow spoilage dynamics for 

fresh fillets and case-ready salmon. 

2. Precision Preservation / IFP Superchilling Support: reduce temperature variability and improve 

consistency for longer distribution windows (domestic and export).  

3. Controlled IFP Chilling Aging for Flavor & Value: optional controlled programs to develop 

differentiated premium SKUs (where appropriate for category and compliance), while maintaining 

safety controls and auditability. 

 

4) 6-Month Pilot Proposal (low-risk, measurable) 

Pilot objective: Demonstrate measurable gains in shelf-life retention, quality consistency, yield/shrink 

performance, and waste reduction for selected SKUs—starting with salmon/case-ready retail items aligned 

with FISHING COMPANY’s product focus.  

Suggested pilot scope (example): 

• Products: fresh salmon fillets/portions (case-ready or customer-ready formats); optional extension to 

other fish categories. 

• Packaging: Individually Vacuum Skin-Packaging (VSP) and Modified Atmosphere Packaging 

(MAP) (as already used in the flow). 

• Sites: FISHING COMPANY production facility and selected downstream retail/foodservice routes 

(as feasible). 
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• Method: side-by-side comparison of current baseline vs. IFP-node controlled holding profile(s). 

Pilot deliverables: 

• Pilot protocol: setpoints, handling steps, sampling plan 

• Data capture: temperature/humidity profiles, lot traceability, time-in-state 

• QA validation: sensory + lab test framework (agreed methods) 

• Joint pilot report with KPI outcomes and scale-up recommendation 

 

5) Proposed Pilot KPIs (draft) 

A) Freshness & shelf-life performance 

• Remaining Shelf Life (RSL) uplift vs baseline (days) 

• Drip loss / purge reduction (%) 

• Texture/firmness retention (instrument or sensory scoring) 

• Color/appearance stability (spec-defined scoring) 

B) Food safety & quality assurance 

• Microbiological results (agreed indicator organisms; pass/fail thresholds) 

• Compliance/audit readiness: electronic logs, traceability completeness 

• Variability reduction: batch-to-batch consistency (standard deviation reduction) 

C) Operational & commercial outcomes 

• Shrink reduction (%) and waste reduction (kg or € per week) 

• Returns/complaints reduction (%) 

• Yield improvement (%) from reduced dehydration/drip 

• Incremental margin from premium differentiation (if applicable) 

D) Sustainability 

• Food waste avoided (kg) and estimated CO₂e impact (method agreed) 

• Energy per kg held/processed (for operational transparency) 
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6) Data & integration approach (practical and lightweight) 

King Son will provide configurable logging and reporting outputs needed for a robust pilot package (e.g., 

setpoints, alarms, time-temperature history). FISHING COMPANY will retain ownership of its process and 

product data; we propose agreed data-sharing boundaries strictly for pilot validation and improvement. 

Where useful, the pilot can also be positioned as a foundation for future AI-assisted quality prediction, 

using the IFP node as a controlled “test-and-learn” environment to generate cleaner training/validation data 

(optional scope, not required for Phase 1). 

 

7) Next steps 

If FISHING COMPANY is open to discussion, we propose a 30–45 minute alignment call to confirm: 

1. Pilot products and success metrics 

2. Integration point in the current processing/packing flow 

3. Sampling plan and timeline 

4. Commercial scale-up pathway if KPIs are achieved 

 

8) Non-binding statement 

This Engagement Letter is intended solely to facilitate good-faith discussions and does not create binding 

obligations. Any binding cooperation would be documented in mutually agreed definitive agreements. 

 

If you want, I can also produce a shorter 1-page “exec version” of this engagement letter that’s easier to 

send as a first outreach message to Fishing Company S.A.. 

 

 

 

 

 



 

- 8 - Copyright © 2026 King Son Instrument Tech. Co., Ltd. 

King Son × FISHING COMPANY × Seafood 

Processor × Retailer AI Food-Tech 

1-Page Executive Summary + Proposed Pilot KPIs 

Subject: Strategic Partnership Alliance for Integrating King Son Convertible IFP Aging 

Chiller with FISHING COMPANY’s Platform (Traceability + IoT + Analytics) for Data-

Driven Seafood Freshness & Aging Process to Transform and Differentiate Seafood 

Processor & Retail Operations in the AI Food-Tech Era 

Parties 

• King Son Instrument Tech Co., Ltd. (“King Son”) - King Son Convertible IFP Aging 

Chiller 

• Fishing Company (“FISHING COMPANY”) — Digital workflows for traceability, monitoring, 

and analytics 

 

Purpose 

Establish a strategic partnership to integrate and package King Son precision IFP chilling / IFP 

superchilling/wet-aging programs with FISHING COMPANY’s workflows (traceability, cold-chain 

monitoring, QC sampling, and KPI dashboards). Together, we deliver a repeatable “hold + measure + 

prove + optimize” operating model for seafood processors and retailers—improving freshness, safety, yield, 

and profit with audit-ready, lot-level data. 

 

Core Positioning: Physical AI + Digital AI (Next-Gen AI 

Refrigerated Food-Tech Era) 

King Son Convertible IFP Aging Chiller = “Physical AI” 

A precision, sensor-driven refrigeration environment that executes repeatable freshness-preservation and 

aging programs (time × temperature × humidity × airflow) to reliably shape product outcomes. 

FISHING COMPANY = “Digital AI” 

A traceability + IoT + analytics layer that captures the operational “truth” (lot genealogy, QC checks, 
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handling events, time-at-setpoint, exceptions) and converts it into decision-grade dashboards. 

Together: an AI Refrigerated Food-Tech Operating System 

A closed-loop model enabling Predict → Hold → Verify → Optimize, turning refrigeration from a cost 

center into a measurable, improvable quality-and-profit platform for seafood freshness and premium 

aging. 

 

What We Propose 

Co-develop and validate one integrated operating system (hardware + workflow): 

1) King Son node (physical): precision holding + preservation + aging 

Deploy the chiller as a controllable micro-environment to run recipe-based programs: 

• IFP Chilling Fresh-Hold (above IFP (Initial Freezing Point), fresh-like stabilization for short-cycle 

replenishment) 

• IFP Superchilling Preservation (just slightly below IFP, 10 – 30% ice fraction, partial ice-free 

extension + logistics staging) 

• IFP Chilling Wet-Aging (above IFP, vacuum-pack premium line with defined release cadence) 

• Optional IFP Chilling Dry-Aging / R&D (above IFP, chef-grade differentiation via controlled 

RH/airflow) 

2) FISHING COMPANY layer (digital): scan → record → guide → alert → verify 

Implement FISHING COMPANY QR/ID-based chain-of-custody workflows across the same lots/batches: 

receiving, QA checkpoints, handling guidance, exception alerts, and fast trace/recall readiness—plus 

dashboards for visibility and governance. 

3) Data linkage (batch truth) + standardized setpoints 

Standardize repeatable setpoints by species × SKU × packaging × time, and implement batch logging (audit 

trail): 

• Link FISHING COMPANY Batch ID / SKU / pack format / time-at-setpoint to King Son IFP 

Chiller logs + FISHING COMPANY workflow events (receive, QC, hold/release, ship). 

• Output: audit trail + KPI dashboard + joint integration blueprint (data flows, sensors, SOPs) and 

a commercialization kit for rollout. 
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Why It Matters (Value Creation) 

• Freshness retention + longer distribution windows (including export/logistics staging) via precise 

IFP Chilling and IFP Superchilling control 

• Shrink/markdown/returns reduction through stabilized quality and data-driven release decisions 

(weekly cadence) 

• Yield uplift + consistency (lower drip loss, fewer downgrades) supported by systematic QC and lot-

level visibility 

• Premiumization pathway: wet-aged salmon SKUs with defined release windows; optional dry-aged 

specialties 

• Governance & compliance readiness: measurable KPIs, fast trace/recall, automated reporting, 

foundation for predictive recommendations 

 

Pilot Scope (Salmon/Case-Ready Seafood Retail & Processor 

Beachhead) 

• Products: case-ready salmon fillets/portions (Individually vacuum-skin packaged (VSP) and/or 

MAP, as applicable) 

• SKUs: 2–4 (core volume + premium line) 

• Workflow nodes (choose 1–2 for pilot): 

1. Post-trim / pre-pack buffer 

2. Post-pack controlled holding/preservation 

3. Wet-aging cell for premium SKUs 

4. Optional dry-aging R&D lane 

• Cadence: weekly release plan + side-by-side baseline comparison + joint KPI reviews (King Son × 

FISHING COMPANY × pilot customer) 

 

Recommended Pilot Configuration (Hardware + Digital Stack) 

Chiller programs (pilot-ready): 
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• IFP Superchill Preservation: –1.5 to –2.0°C, 10–30+ days → logistics staging, spoilage reduction 

• IFP Chill Fresh-Hold: –0.8 to 0°C, 3–10 days → short-cycle buffer, sensitive SKU stabilization 

• IFP Wet-Aging (VSP package): –1.7°C ±0.3°C, 14–21+ days → premium aged line, controlled 

weekly release 

• Optional Dry-Aging / R&D: 7–21 days → specialty differentiation (optional QR “product story”) 

FISHING COMPANY modules (typical): 

• FISHING COMPANY Core: lot genealogy + inventory + packing lists (real-time source of truth) 

• FISHING COMPANY QC: sampling + lab tests + release/hold gates (per batch) 

• FISHING COMPANY Trace: selective data sharing via QR (per SKU) 

Recommended Pilot Configuration (Hardware + Digital Stack) 

Component Mode / Workflow Typical 

Window 

Primary Outcome 

Chiller A IFP Superchill Preservation 

(-1.5 to -2.0°C) 

10–30+ days Ice-free freshness extension; 

staging; shrink reduction 

Chiller B IFP Chill Fresh-Hold (-0.8 

to 0°C) 

3–10 days Sensitive SKU stabilization; 

replenishment buffer 

Chiller C IFP Wet-Aging (vac pack, -

1.7°C ±0.3°C) 

14–21+ days Premium aged SKU; defined 

weekly release window 

Optional Dry-Aging / R&D 

(RH/airflow controlled) 

7–21 days Innovation + specialty 

differentiation 

FISHING 

COMPANY Core 

Lot genealogy, inventory, 

packing lists 

Real-time Single source of truth; faster 

reporting 

FISHING 

COMPANY QC 

Sampling + lab testing + 

release/hold gates 

Per batch Fewer rejects; faster, safer release 

decisions 

FISHING 

COMPANY  Trace 

Selective data sharing via 

QR 

Per SKU Trust + premium story + recall 

readiness 

 

Pilot Timeline (Indicative 3–6 Months) 

• Phase 1 — Alignment & Baseline (2–4 weeks): process mapping, SKU selection, sampling plan, 

baseline metrics, integration plan, SOP draft 

• Phase 2 — On-Site Execution (8–12 weeks): program runs, sensor/scan capture, weekly KPI 

review, recipe refinement 

• Phase 3 — Commercial Readiness (4–6 weeks): final KPI/ROI report, SOP finalization, training 

pack, scale plan + joint case study 
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• Decision Gate (End of pilot): Go/No-Go for scale + co-selling package 

• Pilot Timeline (Indicative 3–6 Months) 

Phase Duration Key Outputs 

Phase 1 — Alignment & 

Baseline 

2–4 

weeks 

Process mapping, SKU selection, sampling plan, baseline 

metrics, integration plan, SOP draft 

Phase 2 — On-Site 

Execution 

8–12 

weeks 

Program runs, sensor/scan capture, weekly KPI reviews, recipe 

refinement 

Phase 3 — Commercial 

Readiness 

4–6 

weeks 

KPI/ROI report, SOP final, training pack, scale plan + joint case 

study 

Decision Gate End of 

pilot 

Go/No-Go for scale + commercial co-selling package 

 

 

Proposed Pilot KPIs (Measurable, Decision-Grade) 

1) Data, Workflow Adoption & Traceability (FISHING COMPANY-led) 

• Scan / data-capture compliance: ≥ 95–98% of required events captured (intake → process → QC 

→ pack → storage → dispatch) 

• Traceability completeness: 100% lot linkage (raw → WIP → finished); recall report time ≤ 30 

minutes 

• Inventory accuracy & FIFO adherence: ≥ 98% lot/location accuracy; FIFO exceptions –30%+ 

• Reporting efficiency: daily production/QC reporting time –50% vs paper/manual 

2) Quality, Freshness & Aging Performance (King Son-led, proven via data) 

• Shelf-life uplift (RSL): target +30–100% vs baseline (SKU dependent); confirm best-performing 

window 

• Sensory stability: reduced batch-to-batch variance; confirm “premium window” acceptance 

• Drip loss / purge reduction: target –10–30% (species/pack dependent) 

• Retail color/texture retention: fewer early markdown triggers (–15–30%) 

3) Food Safety & Compliance Readiness (Joint) 

• Micro results within spec: TVC / indicator organisms remain within thresholds at defined 

checkpoints (e.g., Day 0/7/14/21/28, <5 log₁₀ CFU/g (wet-aging cycle target where tested) 

• Non-compliance response time: alert → corrective action within same shift (dashboard alerting + 

SOP) 
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4) Yield, Throughput & Labor Productivity (Joint) 

• Yield & mass-balance visibility: automated yield + mass-balance reporting available daily 

• Labor reduction: paperwork/admin time –20–40% (scan-driven workflows + automated 

dashboards) 

5) Commercial & Sustainability Impact (Customer-facing ROI) 

• Shrink reduction: –15–30% (store/processor dependent) 

• Markdown optimization: –10–25% while maintaining service level 

• Premium value lift: validate price ladder for “wet-aged / premium grade” lots; target +5–20% net 

margin on qualifying lots 

• Waste reduction (kg) + carbon proxy: quantify waste avoided and document process 

improvements (e.g., reduced ice handling where relevant) 

Proposed Pilot KPIs (Decision-Grade Success Measures) 

KPI Category Metric (examples) Target / Gate 

Data & Traceability 

(FISHING COMPANY) 

Scan/data-capture compliance (intake → 

process → QC → pack → storage → dispatch) 

≥ 95–98% events captured 

 
Lot linkage completeness (raw → WIP → 

finished goods) 

100% end-to-end linkage 

 
Recall readiness (time to generate report) ≤ 30 minutes  
Inventory accuracy & FIFO adherence ≥ 98% accuracy; FIFO 

exceptions –30%+ 

Cold-Chain Control Excursion detection → corrective action time ≤ same shift 

Freshness & Quality 

(King Son) 

Residual shelf-life uplift (by SKU) +30–100% vs baseline 

(validate best window)  
Sensory stability (appearance/odor/texture 

variance) 

Reduced variance; confirm 

“premium window” 

acceptance  
Drip loss / purge –10–30% (or toward ~1–

3% vs 5–10%)  
Color/texture retention (markdown triggers) –15–30% early-markdown 

triggers 

Food Safety & 

Compliance 

Micro results within spec (e.g., TVC trend; 

checkpoints day 0/7/14/21/28) 

Within thresholds across 

cycle points 

<5 log₁₀ CFU/g (wet-aging 

cycle target where tested) 

Yield, Throughput, 

Labor 

Daily yield & mass-balance visibility Automated reporting daily 

 
Admin/paperwork time –20–40% 

Commercial & 

Sustainability 

Shrink reduction –15–30% 
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KPI Category Metric (examples) Target / Gate 
 

Markdown optimization –10–25% (maintain service level) 
 

Premium value lift (wet-aged/premium 

lots) 

+5–20% net margin on qualifying lots 

 
Waste avoided (kg) + carbon proxy Quantified & reportable (pilot ROI pack) 

 

Next Step (Call to Action) 

Schedule a 30-minute alignment call (King Son × FISHING COMPANY) to confirm: pilot site + 

workflow node(s), SKUs + sampling plan, data/sensor integration approach, KPI gates → then proceed 

with NDA (if needed) and a Pilot SOW. 
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King Son × FISHING COMPANY × Seafood 

Processor x Retailer AI Food-Tech 

Comprehensive Report: 

Establishing an AI-Driven Shelf-Life Prediction Food-Tech Modeling System via FISHING 

COMPANY + King Son Convertible IFP Aging Chiller 

(for seafood: salmon, tuna, whitefish, shrimp, scallops, oysters/mussels; plus an expansion track for value-

added dry & wet aged seafood and chilled ready meals) 

 

1) Executive summary 

A modern seafood shelf-life prediction system turns “freshness” from a subjective judgment into an 

objective, data-driven variable that can be measured, predicted, and acted upon—across the supply chain and 

inside the storage/aging equipment itself. FISHING COMPANY’s AI-enabled software suite digitizes 

seafood production, QC, inventory, compliance, and traceability, while cold-chain telemetry (e.g., reusable 

temperature sensors) captures time-temperature reality from raw material to shipment. 

Pairing FISHING COMPANY with the King Son Convertible IFP Aging Chiller creates a closed loop: 

Capture (Cameras and computer vision ) → Predict → Decide → Control Setpoints → Verify → 

Optimize—so the chiller becomes not only a preservation chamber, but also a decision engine that uses 

predicted remaining shelf life (RSL) and risk scores to tune temperature near the Initial Freezing Point (IFP), 

humidity, airflow, and species-specific holding/conditioning programs. 

This partnership can (1) reduce waste, downgrades, and chargebacks, (2) improve microbiological safety 

through earlier risk detection and tighter cold-chain discipline, (3) lift margin via smarter routing, release 

timing, and dynamic pricing, and (4) establish a scalable “seafood quality data layer” that improves model 

accuracy and operational consistency across global sites. 

 

2) WHAT: What an AI-based shelf-life prediction system is (and 

what it includes) 

2.1 Definition 

An AI shelf-life prediction system for seafood is an end-to-end capability that: 
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• Measures product condition non-destructively and operationally (sensor data + QC observations + lab 

results), 

• Predicts remaining shelf life (RSL) and quality trajectory (freshness/spoilage curve) with lot-level 

confidence,  

• Recommends actions (routing, storage plan, hold/release, downgrade/repurpose timing, pricing), 

• Closes the loop by integrating with storage equipment (e.g., chiller setpoints) and enterprise systems 

(ERP/WMS/QMS/pricing). 

2.2 Core modules (reference architecture) 

1. Sensing & data capture (Cameras and computer vision ) 

• For seafood: cold-chain time-temperature history (facility + shipment), real-time production events 

(unload, processing, packing), quality signals (sensory, color/appearance, drip/purge, texture proxies), 

and optional rapid testing inputs—linked to lot and SKU identifiers. 

• Optional: species/grade, harvest/catch date, origin and vessel/farm metadata, packaging type (ice, 

vacuum, MAP), handling events, and customer specifications/claims. 

2. AI modeling layer 

• ML models trained on matched datasets map operational and quality signals to: 

o Remaining shelf life (days/hours), 

o Quality trajectory + risk flags (e.g., temperature-abuse, oxidation, histamine/spoilage risk 

where relevant), 

o Lot-specific recommendations (hold vs expedite, program selection, release window). 

3. Cloud platform & dashboards 

• A cloud “quality + traceability insights” layer that provides real-time visibility, audit trails, and 

operational recommendations for processors, distributors, retailers, and foodservice. 

4. Decisioning & optimization 

• Rules + optimization logic that turns predicted shelf life into actions: 

o Routing and channel allocation (local vs export; retail vs foodservice), 

o Inventory rotation (FEFO = first-expired-first-out) and release sequencing, 

o Dynamic pricing, markdown timing, and downgrade/repurpose triggers, 

o Chiller program selection (temperature/humidity/airflow profiles). 
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5. Equipment integration (King Son Chiller) 

• Bidirectional integration to: 

o Push predictions into the chiller app (“this lot has 2.5 days RSL” + recommended program), 

o Pull chiller telemetry (temperature/humidity/door events) and cold-chain context (sensor 

logs), 

o Recommend or auto-apply setpoints, alarms, and checkpoint schedules. 

 

3) HOW: How FISHING COMPANY + King Son can build and 

integrate the system 

3.1 How FISHING COMPANY’s platform supports seafood shelf-life modeling 

From public product information, FISHING COMPANY’s platform combines: 

• Digital workflows + traceability: real-time capture of production, inventory, QC, and compliance 

data linked from raw material lots to finished products. 

• Cold chain telemetry: end-to-end time-temperature monitoring and exception alerts for storage 

rooms, production areas, and shipments. 

• AI-enabled analytics: configurable automation and predictive analytics that can translate operational 

data into risk and remaining-life insights. 

When integrated with the King Son Convertible IFP Aging Chiller, this data foundation becomes actionable: 

predictions and risk flags determine what the chiller should do next (IFP Chilling freshness holding, IFP 

Chilling controlled aging (conditioning), IFP superchilling preservation, or expedite), while the chiller’s 

controlled environment and telemetry provide the “ground truth” needed to improve model accuracy over 

time. 

3.2 “Closed-loop freshness control” when integrated with the King Son IFP Chiller 

A best-practice integration makes the chiller an active participant in seafood shelf-life outcomes: 

A) Intake / receiving (processor, DC, cold room, retailer backroom) 

1. Ingest lot data and a representative QC sample at receiving (and automatically import traceability + 

time-temperature history when available). 

2. System outputs: 
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o RSL distribution (mean + variance) by lot/SKU, 

o Risk flags (temperature-abuse, fast deterioration, microbiological/chemical risk where 

relevant), 

o Recommended handling class (A/B/C) and best channel/release window. 

B) Decision engine assigns a storage plan 

• Storage class: “IFP Chilling/ IFP Superchilling-holding,” “ice-equivalent holding,” “IFP Chilling 

aging/condition/thawing,” “expedite,” “downgrade/repurpose,” “markdown soon.” 

• Chiller program: King Son app selects a seafood template (salmon / tuna / whitefish / shrimp / 

scallops / shellfish) and adjusts: 

o Temperature strategy (near-IFP and/or IFP superchilling where appropriate), 

o Humidity window (drip/dehydration control), 

o Airflow and packaging-friendly dehydration control, 

o Time-boxed conditioning steps + checkpoint schedule. 

C) Continuous verification 

• Re-check at defined checkpoints (e.g., every 24h for fresh fish; higher frequency for high-risk SKUs). 

• Update predictions, adjust chiller programs, and trigger operational actions. 

D) Execution actions beyond the chiller 

• Route to nearer markets or convert to value-added (cook/smoke/freeze) when RSL is short. 

• Trigger release timing, markdown/downgrade rules, or QA holds when risk thresholds are reached. 

3.3 Seafood playbooks inside the chiller app (examples) 

Below are examples of how predicted shelf life can drive different setpoint logic per seafood category (exact 

setpoints should be validated per species, season, packaging, and customer SOPs): 

Salmon & trout (oxidation + drip loss control) 

• Use prediction to segment lots into premium vs standard lanes (and to prioritize rapid-turn lots). 

• Execute near-IFP chilling holding/IFP superchilling preservation with tight temperature stability and 

humidity control to reduce drip and slow spoilage. 

• Outcome: fewer downgrades, longer usable life, and more consistent eating quality at point of sale. 
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Tuna (histamine risk + strict temperature discipline) 

• Use time-temperature history + QC signals to flag elevated risk and enforce tighter holding windows 

and setpoints. 

• Checkpoint cadence is higher; the system triggers “expedite” or “repurpose/freeze” actions earlier 

when risk rises. 

• Outcome: reduced quality incidents, improved premium-grade consistency, and stronger audit 

readiness. 

Whitefish portions (texture + dehydration balance) 

• Use RSL + drip/dehydration signals to tune airflow and humidity while using near-IFP strategies to 

slow deterioration. 

• Trigger FEFO and pack-integrity checks when RSL dispersion widens across lots. 

Shrimp (melanosis + texture control) 

• Use prediction to control holding duration and temperature stability; manage 

dehydration/condensation to protect texture and appearance. 

• When short-RSL is detected, trigger earlier conversion routes (cook/freeze) to protect margin and 

reduce waste. 

Scallops (drip + microbial growth control) 

• Apply gentler airflow and tight temperature stability; use near-IFP profiles to slow spoilage while 

minimizing drip. 

• Routing logic: short-RSL to local channels/value-added; longer-RSL to export and longer distribution 

lanes. 

Live shellfish (oysters/mussels) (viability + holding compliance) 

• Hold within validated temperature bands (avoid freezing) with humidity/airflow suited for live 

holding; monitor and alert on excursions. 

• Integrate harvest tags + lot traceability, time-box holds, and standardize checks to improve survival 

and compliance. 

These playbooks become standardized SOPs inside the King Son app, while FISHING COMPANY 

provides lot-level traceability, QC context, and cold-chain evidence that makes predictions reliable and 

actionable. 
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4) WHO: Who should lead and contribute (stakeholder map) 

4.1 Partnership leadership roles 

FISHING COMPANY (data, traceability & AI analytics platform owner) 

• Owns the digital workflow + traceability suite for seafood processing and supply-chain transparency 

(data capture, lot linking, dashboards, APIs). 

• Provides predictive analytics foundations (risk/RSL scoring), customer-facing insights, and 

continuous improvement via model retraining and configuration. 

King Son (equipment + application integration owner) 

• Owns the chiller hardware, IFP control logic, and the operator application. 

• Implements commodity programs and makes predictions “actionable” through setpoint control and 

workflows. 

4.2 Required ecosystem contributors 

1. Seafood harvesters / aquaculture farms 

• Provide origin, harvest/catch metadata, handling practices, and initial quality references. 

• Enable standardized lot IDs and tagging protocols that flow through processing and distribution. 

2. Processors / cold storage operators 

• Execute SOPs at receiving, processing, packing, and storage; digitize events and QC checks in real 

time. 

• Provide temperature-history data and quality outcomes used as ground truth for model tuning. 

3. Distributors, importers, retailers & foodservice 

• Define business rules: FEFO thresholds, release windows, downgrade/repurpose routes, and 

pricing/markdown policy. 

• Track outcomes (waste, downgrades, returns/claims, customer feedback) and close the learning loop. 

4. Food safety & QA teams 

• Validate that recommendations align with HACCP (or equivalent) and internal critical limits; define 

hold/release governance. 

• Oversee audits, traceability/recall readiness, calibration checks, and exception handling. 
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5. Systems integrator / IT 

• Connect FISHING COMPANY ↔ King Son ↔ WMS/ERP/QMS/pricing systems (APIs, data 

mapping, security). 

 

5) WHY: Why this partnership creates strategic, technical, and 

commercial value 

5.1 Strategic value (AI Food-Tech era positioning): “Quality as a system,” not a guess 

By adding the King Son Convertible IFP Aging Chiller, the seafood processor or retailer gains a controllable, 

measurable intervention point—turning shelf-life prediction into shelf-life engineering. Instead of only 

reacting to spoilage and downgrades late in the chain, the joint system can prevent loss earlier by applying 

validated holding/superchilling profiles that stabilize product condition and reduce variability. 

In practice, King Son becomes the execution layer where quality outcomes are standardized; FISHING 

COMPANY becomes the data layer that makes every lot traceable, every temperature excursion visible, and 

every decision auditable. Together, they enable a closed-loop seafood quality system—predict → adjust 

→ verify—that scales across sites, species, and geographies. 

• From “cold storage” to “intelligent seafood quality operating system”: King Son is the execution 

engine; FISHING COMPANY provides traceability + analytics. 

• A defensible moat: the combined dataset (catch/processing events + cold-chain history + chiller 

telemetry + outcomes) becomes a compounding advantage over time. 

• FISHING COMPANY’s core strength is digitizing seafood workflows and traceability—creating 

clean, real-time data that can power prediction and automation. 

• By integrating the King Son Convertible IFP Aging Chiller into that workflow, the operator gains a 

controllable, measurable intervention point—not just reporting. 

• From reactive → preventive: instead of only reacting to quality loss, the system prevents loss by 

applying optimized holding/superchilling profiles. 

• “What-if” controls become real operations: the chiller becomes the place to execute and 

validate profiles (tighter stability for tuna, gentler airflow for whitefish, drip-control for 

salmon) and standardize outcomes. 

• A defensible moat: the combined system is more than traceability or prediction—it is data → 

model → control → proof, which is harder to copy than standalone tools. 

• Objective quality evidence reduces disputes, strengthens customer trust, and supports premium brand 

stories backed by traceability. 
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• Enables “freshness segmentation” (premium vs standard lanes) and new offerings like verified IFP 

Chilled/IFP Superchilled seafood with predictable selling windows. 

5.2 Operational value: waste reduction + better logistics 

• Digitized lots + temperature history enable earlier detection of risk lots and faster root-cause analysis 

when excursions occur. 

• Routing and allocation based on predicted RSL reduces avoidable spoilage, protects export windows, 

and improves inventory turns. 

• King Son Intelligent Temperature Control 3D Dynamic Induction Technology (embedded in the 

King Son Convertible IFP Aging Chiller) enables a next-generation, in-store or back-of-house 

“precision holding + preservation + premiumization” workflow for salmon and seafood.  

• The King Son Intelligent Temperature Control 3D Dynamic Induction Technology offers a 

suite of features that promote efficiency, quality improvement, and cost reductions, particularly 

tailored for seafood applications. The following table summarizes these aspects, highlighting 

how they apply to salmon preservation: 

Feature Description Benefits 

Automatic Load 

Detection and 

Adjustment 

Employs multiple sensors to 

identify food volume, 

placement, and type, 

dynamically regulating 

temperature and humidity for 

uniformity. 

Eliminates manual adjustments, accommodates 

multi-batch salmon processing, and prevents 

hotspots, ensuring consistent quality in large 

inventories. This is crucial for salmon's variable 

fillet thicknesses, reducing risks of partial thawing 

or over-chilling. 

Energy 

Optimization 

AIoT-driven matrix management 

and advanced heat exchangers 

reduce consumption based on 

real-time data. 

Delivers up to 50% energy savings over traditional 

chillers, lowering utility bills in busy retail 

environments. For seafood sections with high 

humidity needs, this optimizes cooling cycles, 

minimizing environmental impact. 

AIoT 

Integration 

Cloud-based monitoring with 

QR codes, app dashboards, and 

alerts for inventory, maturation 

status, and FIFO management. 

Provides real-time insights, automates reordering, 

cuts overstocking and waste, and ensures HACCP 

compliance. In salmon handling, this tracks 

omega-3 integrity and alerts for optimal display 

readiness. 

Hygienic and 

Modular Design 

Facilitates vacuum-sealed 

storage with modular shelving to 

reduce handling and 

contamination risks. 

Streamlines organization, cuts preparation time by 

40-50% for vacuum-packaged salmon fillets, and 

saves space by obviating dedicated storage rooms. 

This design addresses seafood's high 

contamination susceptibility, enhancing safety. 

King Son 

Constancy IFP 

Chilling Control 

Sustains sub-zero temperatures 

above the IFP to maintain 

freshness, flavor, and nutrition 

without ice crystals. 

Extends shelf life (e.g., up to 28-30 days for 

salmon), preserves texture and omega-3s, and 

fosters sustainability via reduced spoilage. 

Nuances include flavor enhancement over time, 

with mild notes at 7 days and richer profiles at 28 

days. 

• These features collectively tackle retail hurdles such as limited space, rapid turnover, and demand for 
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traceable, premium seafood. From an operational angle, they reduce labor costs; environmentally, 

they lower CO2 emissions; and health-wise, they preserve nutritional value, appealing to diverse 

consumer segments. 

5.3 Commercial value: margin uplift through dynamic pricing + availability 

Commercially, the system enables smarter release timing, prioritization, and downgrade/repurpose 

decisions—based on measured condition rather than fixed date codes. 

With the IFP Chiller as the execution layer, the joint system delivers direct profit levers: 

• Shrink reduction + better FEFO: fewer spoiled items and clearer release sequencing by lot. 

• Labor productivity: guided QC, automated alerts, faster audits/recalls, and less manual “guesswork 

sorting.” 

• Sell-through + customer satisfaction: fresher, more consistent product and fewer “bad experiences.” 

• Shelf-life-aware channel allocation and pricing: route short-RSL to fast-turn channels and protect 

margin on long-RSL lots. 

• Dynamic pricing that protects margin: discount only when needed, based on predicted 

remaining life and quality risk. 

• Better availability of premium seafood reduces lost sales and strengthens supplier/retailer 

relationships. 

• New premium segments: verified superchilled “chef-ready” portions and predictable shelf-life 

service-level offerings. 

5.4 Technical value: the “closed loop” is the differentiator 

King Son’s value is “precision preservation + aging + consistent controllability.” FISHING 

COMPANY provides the digital workflow + traceability context. Together, they create the missing 

execution layer that converts insights into measurable operational outcomes—where freshness is not 

only forecasted, but actively managed. 

Specifically, the IFP Chiller enables action through: (1) stabilizing quality via precision cold-chain control, 

(2) extending usable life through optimized setpoints (including near-IFP strategies where applicable), and 

(3) delivering consistent, repeatable “quality outcomes” that become higher-quality training data—improving 

model performance over time. 

Many tools stop at records or dashboards. The King Son integration allows the system to act—

automatically choosing storage/conditioning setpoints that preserve remaining life. That closed loop: 

• improves prediction accuracy over time (because storage history is known), 
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• standardizes execution (less operator variability), 

• creates scalable templates across seafood categories. 

FISHING COMPANY already captures production events, QC observations, and cold-chain history—and 

can surface them through dashboards and APIs for decisioning. 

The IFP Chiller meaningfully improves the quality of model inputs and the reliability of learning outcomes: 

• Higher accuracy, earlier warnings, better explainability 

• High-resolution “time-at-condition” data: capturing what most drives biological deterioration—

continuously and precisely. 

• Repeatable treatment profiles: standardized, programmable holding and superchilling profiles reduce 

variance across sites and shifts. 

• Stronger ground truth: model learning improves because storage conditions are known, not 

assumed—making both prediction accuracy and explainability stronger. 

• Closed-loop differentiation: the system learns from outcomes to refine both predictions and setpoint 

playbooks over time. 

In one line: FISHING COMPANY provides the data foundation and AI-enabled decisioning; King Son 

provides controlled execution—together creating a scalable, closed-loop seafood quality system that 

measurably improves outcomes and monetizes them. 

 

6) Extending the model beyond fresh seafood (an optional expansion 

track) 

6.1 Important framing 

FISHING COMPANY’s platform is built around seafood processing workflows and traceability. A shelf-

life module can start with fresh seafood, but each new category should be treated as a new model family 

requiring dedicated data, validation, and governance: 

• new sensing and labeling strategy (different product chemistries, processes, and packaging types), 

• microbiological, chemical, and sensory ground truth datasets for each category, 

• validation with QA, labs, and customer acceptance standards. 

6.2 Expansion shelf-life prediction: what changes 

For value-added seafood (smoked/cooked products, ready-to-eat items) and chilled ready meals, remaining 
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shelf life depends strongly on: 

• time-temperature history (cold chain integrity), 

• process controls (e.g., lethality steps, hygiene, cross-contamination risk), 

• pack atmosphere & seal integrity (vacuum/MAP), 

• product formulation (salt, pH, water activity) and ingredient variability, and 

• for freeze/thaw or conditioning programs: time, temperature, humidity, airflow, and packaging 

interactions. 

6.3 Why King Son is the ideal “execution layer” for the expansion track 

The King Son Convertible IFP Aging Chiller can provide: 

• precise temperature profiles (IFP Chilling, IFP Superchilling, controlled thaw/condition), 

• controlled humidity/airflow (critical for drip and texture outcomes), 

• standardized programs with full telemetry logs. 

That telemetry becomes high-value training data for additional shelf-life models, enabling: 

• earlier detection of “risk lots,” 

• optimized release timing and routing decisions, 

• prediction-driven production planning, downgrade routes, and pricing by remaining life. 

 

7) Implementation blueprint (phased plan) 

Phase 1 — Seafood pilot (8–12 weeks typical) 

• Select 2–3 categories (e.g., salmon + tuna + shrimp) and 1–2 sites (processor cold room + DC, or 

processor + retail/foodservice pilot). 

• Define SOPs: data capture and lot IDs, sensor placement and thresholds, QC checks at 

receiving/dispatch, and checkpoint cadence. 

• Integrate: predictions displayed inside the King Son app as “Lot Cards” with recommended chiller 

programs; chiller telemetry is fed back into the analytics layer. 

Deliverables 

• Working capture → prediction → chiller workflow with audit trail 
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• KPI dashboard: waste %, downgrades, returns/claims, excursion rate, yield/drip loss, and QC labor 

minutes 

Phase 2 — Scale across species + sites + optimize (3–6 months) 

• Expand to additional species and channels (import/export lanes, retail and foodservice). 

• Add automated triggers: 

o FEFO release and pick lists, 

o routing and allocation rules, 

o pricing, markdown, and downgrade/repurpose rules. 

Phase 3 — Expansion module R&D + validation (parallel 6–12 months) 

• Form a validation consortium (processor + retailer/foodservice QA + lab + packaging partners). 

• Build ground truth datasets (microbiology, sensory, chemical indicators, complaints/claims) matched 

to telemetry and process metadata. 

• Pilot value-added / ready-meal flows using King Son as the controlled node. 

 

8) KPIs that make the business case measurable 

Seafood KPIs 

• Shrink/waste % reduction (by species and site) 

• Sell-through / acceptance before spoilage or downgrade 

• Downgrade, reject, and claims reduction (chargebacks/returns) 

• Cold-chain excursion rate + time-above-threshold reduction 

• Yield/drip-loss improvement + labor minutes saved in QC/audits 

Expansion KPIs (optional) 

• Shelf-life prediction accuracy (days/hours) vs current date codes 

• QA hold and recall-event reduction + faster root-cause resolution 

• Value-added yield and consistency (smoked/cooked; thaw/condition timing) 

• Margin uplift from release timing + channel allocation + dynamic pricing 
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9) Risk management and governance 

• Model drift & seasonality: maintain calibration by species/season and periodic retraining; monitor 

supplier and process shifts. 

• Data governance: define ownership of workflow data, sensor telemetry, chiller logs, and derived 

predictions; implement role-based access control. 

• Operational compliance: align with QA/HACCP and ensure “recommendations” never override food 

safety critical limits and release authority. 

• Change management: SOP adoption and data quality are the #1 determinants of success—design 

workflows that are fast, operator-friendly, and auditable. 

 

10) Conclusion: Why FISHING COMPANY + King Son is a high-

leverage AI Food-Tech partnership 

FISHING COMPANY contributes the digital workflow + traceability + cold-chain data layer—real-time, 

structured data and AI-enabled analytics designed to make seafood quality measurable and actionable. 

 

King Son contributes the execution + control layer—IFP-oriented preservation/superchilling and controlled 

holding/aging programs in an environment where predictions can directly change storage decisions. 

Together, they can build a scalable, species-specific “seafood quality operating system” that: 

• reduces waste and improves freshness consistency while strengthening audit readiness, 

• enables routing, inventory, and pricing decisions aligned to real remaining shelf life,  

• and provides a credible pathway to extend the same closed-loop concept into value-added seafood 

and chilled ready meals via dedicated data + validation programs. 
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Transforming Case-Ready Seafood for the AI 

Food-Tech Era 

King Son’s Convertible IFP Aging Chiller empowers processors to 

differentiate products, improve quality consistency, and scale 

sustainable growth. 

 

Executive Summary 

This proposal outlines a strategic supply chain alliance and ecosystem partnership between King Son 

Instrument Tech Co., Ltd. (provider of the Convertible IFP Aging Chiller), case-ready seafood processor, 

and the retailer. The focus is on integrating King Son's innovative AIoT-enabled Convertible IFP Aging 

Chiller technology into the seafood supply chain to enhance sustainability, product quality, shelf life, and 

operational efficiency in the seafood supply chain. 

Key objectives include reducing food waste, improving seafood preservation and aging processes for 

premium quality, and supporting retailer's sustainability goals for seafood sourcing by 2025 and beyond. 

This partnership leverages Retailer’s recent investments in case-ready seafood processing facility to create a 

vertically integrated, transparent ecosystem that delivers high-quality, affordable, sustainable seafood to 

consumers. 

Estimated benefits include a 20-30% extension in seafood shelf life, reduced waste by up to 15%, and 

enhanced consumer satisfaction through better-tasting aged seafood products. Implementation could begin in 

Q1 2026, with pilot testing at seafood processor facility and retailer’s distribution centers. 

Product Innovation 

What is the King Son Convertible IFP Aging Chiller? 
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The King Son Convertible IFP Aging Chiller elevates traditional preservation from passive storage to an 

active value-creation process, akin to "hibernation ripening." It operates above the IFP, Initial Freezing Point 

(-0.5°C to -2.8°C for proteins, -1.6°C for produce), preserving and aging seafoods/shellfish, concentrating 

sweetness in fruits and vegetables, and preserving freshness without ice crystal formation or quality loss. 

Key innovations include: 

• Multi-Mode Convertibility: Switches seamlessly between IFP Chilling dry-aging, wet-aging, ripening, 

preservation, and IFP Superchilling preservation, thawing, tempering and display modes. Examples: 28-

day aged salmon fillets. 

• Compact Design for Experiential Retail:  

o Available in 2-door and 4-door models fitting small footprints (1-2 sqm), enabling conversion of 

back-of-house processes into front-of-house "aging corners" for customer engagement and 

storytelling. 

o Capacity: 2-door models are available for 100 - 150 kgs and 4-door models available for 200 – 

250 kgs, depending on the varieties of food. 

• IFP Chilling and IFP Superchilling Sustainability Focus: Reduces energy consumption by 20-50%, 

waste by 30-70%, and labor by 40-70%, aligning with 2025 eco-friendly trends. 

• Dynamic Pricing for Aging and Ripening Value Generation: Upgrades low-value inputs (e.g., 

standard salmon) into premium products, supporting narratives like "Day 14 – 21 Salmons" for 10-50% 

price premiums. 

Trials demonstrate 80-90% retention of biochemical integrity, such as antioxidants in produce and umami in 

seafood, fostering new categories like dry and wet-aged salmons. 

Leading Edge Technology 

How It Works: Core Technologies and Mechanisms 

The IFP Chiller's transformative power lies in its integration of advanced hardware, software, and 

thermodynamic principles, overcoming limitations of traditional ON/OFF refrigeration (e.g., ±3-5°C 

fluctuations causing drip loss and oxidation). 

At the heart of the chiller is the proprietary Constancy IFP Chilling system, which provides ultra-precise 

temperature control (±0.3°C) and humidity (±5%) to inhibit microbial growth (30-60% reduction) while 

facilitating controlled ripening and aging. 

Key technologies include: 
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• King Son A7-R400 Intelligent Food-Tech Controller: Industrial-grade PC with fuzzy logic 

PID/PWM algorithms for real-time servo control. Monitors 8 channels (e.g., compressor, ambient, food 

core) with ±0.01°C resolution. 

• King Son Constancy Precision Refrigeration Technology (0°C to 6°C): 

o Ideal for fresh storage, maintaining optimal conditions for produce like sesame leaves. 

o Application Example – Korean BBQ Restaurants: Fresh Korean sesame leaves can be preserved 

at 5.5°C and 94% relative humidity for up to two months, maintaining excellent quality and 

freshness.  

▪ https://www.kingson-foodtech.com/en/a3-2255/Korean-perilla-leaves.html 

o Transformative Advantage: King Son Constancy Precision Refrigeration Technology 

(0°C/32.00°F to 6°C/42.80°F) provides a novel next-generation, transformative, differentiated, 

and alternative solution to conventional commercial refrigeration. It enables the creation of a 

premium-value market segment for food storage, preservation, and aging applications that 

standard refrigeration cannot achieve. 

• King Son Constancy IFP Chilling Technology (0°C to above Initial Freezing Point (IFP) of food):  

o Enables controlled aging without freezing, enhancing tenderness, flavor, juiciness and overall 

palatability of premium meats. 

o Dry aged seafood: Catering to Diverse Consumer Taste Profiles  

▪ Emerging Premium Value-Added Segment: -0.8 °C IFP Dry Aging: Elevates deep 

umami and natural sweetness with a tender, balanced profile crafted for refined 

premium tastes.  

▪ Traditional Dry Aging Enthusiasts: +2 °C Aging: Delivers bold, intense flavors with 

a firmer bite—ideal for adventurous palates seeking robust character. 

o Wet aged seafood cut and salmon fillets  

▪ 28-Day Wet-Aged Salmon Using King Son Constancy IFP Chilling Technology  

▪ https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-

Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html 

o Post-thaw hold, aging flow and usage  

▪ Short-Term Holding (Stabilization Phase):  

https://www.kingson-foodtech.com/en/a3-2255/Korean-perilla-leaves.html
https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
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▪ Maintain thawed seafood at –1 °C to 0 °C to stabilize temperature and moisture 

while suppressing microbial growth. This ensures product safety and quality 

preservation prior to further processing. 

▪ Aging Workflow (Post-Thaw Maturation):  

▪ Once temperature equilibrium is reached, transfer the product into the King Son 

Convertible IFP Aging Chiller and apply Constancy IFP Chilling mode (0 °C to 

just above the Initial Freezing Point) for controlled dry-aging or wet-aging 

workflows. 

▪ This phrase enables:  

▪ Tenderization through controlled enzymatic activity 

▪ Flavor development via moisture reduction and lipid oxidation (dry-aging) or 

proteolysis in vacuum packs (wet-aging) 

▪ Minimal drip loss and extended microbiological stability due to IFP precision 

o Transformative Advantage: King Son Constancy IFP Chilling Technology (0°C/32.00°F to 

above Initial Freezing Point (IFP) of food) provides a novel next-generation, transformative, 

differentiated, and alternative solution to conventional commercial refrigeration and freezing. It 

enables the creation of a premium-value market segment for food storage, preservation, and 

aging applications that standard refrigeration and freezing cannot achieve. 

• King Son Constancy IFP Superchilling Technology (-1.5°C to -2°C just slightly below IFP): 

Partial freezing preserves (e.g., salmon) texture while inhibiting microbial growth.  

o 28-Day Wet-Aged Salmon Using King Son Constancy IFP Chilling Technology  

▪ https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-

Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html 

o The joint complementary industrial collaborative solution between IRINOX Blast Chiller 

and King Son Convertible IFP Aging Chiller, focusing on Shell-Superchilling preservation, 

IFP chilling display/storage, and wet aging of IVP seafood and salmon fillets. 

o This collaborative solution merges IRINOX’s Blast Chilling and Shell-Superchilling technology 

with King Son’s Constancy IFP Chilling Technology to create a seamless, precision-controlled 

cold chain that elevates the quality, safety, and shelf life of high-value proteins such as seafood 

and salmon fillets in individually vacuum-packaged (IVP) form. 

https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
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o By leveraging the strengths of each system, the workflow transitions products from rapid surface 

superchilling to long-term IFP-level storage and aging, maintaining ideal physicochemical 

integrity, tenderness, and sensory attributes with minimal drip loss and microbial risk. 

o Wet-Aged Salmon Using King Son Constancy IFP Chilling Technology  

▪ Experimental Validation: Salmon Shell Superchilling 

▪ The experiment conducted from March 18 to April 15, 2024, tested King Son IFP 

Chilling on salmon fillets using an IRINOX Blast Chiller and King Son Convertible IFP 

Aging Chiller. 

▪ https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-

Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html 

o Case study: Cod fillets 28 days Superchilling preservation 

▪ https://www.kingson-foodtech.com/en/a3-2089/Cod-fillets-28-days-Super-chilling-

preservation.html  

o Transformative Advantage: King Son Constancy IFP Superchilling Technology (-5°C/23.00℉ 

to -2°C/28.40℉, just slightly below Initial Freezing Point (IFP) of food is a transformative, 

differentiated and alternative solutions for conventional commercial freezing, creating a 

differentiated premium value food storage and preservation application market segment. 

• King Son IFP Superchilling Thawing Technology (-1°C): Moderate, damage-free defrosting 

reduces processing time by 50%.  

o King Son’s Constancy IFP Superchilling Thawing Technology operates at temperatures slightly 

below the initial freezing point (IFP) of seafood (target set point −1 °C) to deliver moderate, 

uniform, and quality preserving thawing. By maintaining a thin, controlled ice fraction at the 

product surface and holding core temperature tightly within the superchilled band, the method 

minimizes drip loss, curbs oxidation and microbial growth, and preserves texture, color, and 

flavor. Compared with conventional room temperature, water bath, refrigerated, or microwave 

thawing, −1 °C superchilling offers higher yield (reduced purge), tighter microbiological 

control, better sensory outcomes, and operational advantages for butcheries, meat processors, 

hotels, and high-end retail. 

o Effects of freezing and thawing on microbiological and physical-chemical properties of 

dry-aged seafood  

https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
https://www.kingson-foodtech.com/en/a4-10930-16828/Comprehensive-Report-Wet-Aged-Salmon-Using-King-Son-Constancy-IFP-Chilling-Technology.html
https://www.kingson-foodtech.com/en/a3-2089/Cod-fillets-28-days-Super-chilling-preservation.html
https://www.kingson-foodtech.com/en/a3-2089/Cod-fillets-28-days-Super-chilling-preservation.html
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▪ The freeze–thaw cycle can harm premium dry-aged seafood if handled conventionally; 

however, IFP-centric thawing and holding in the King Son Convertible IFP Aging 

Chiller significantly mitigates the main risks—purge, oxidation, color loss, and microbial 

rebound—while protecting rind integrity and saleable yield. 

▪ For most premium programs, Dry-age → Precision-freeze → IFP superchill-thaw is the 

best balance of quality and logistics; No-freeze is top for local immediate sales; Freeze-

then-age is a capable fallback for upstream-frozen inventories. 

• King Son IFP Superchilling Tempering Technology (-2°C to -5°C): Prepares frozen goods for 

cooking, minimizing drip loss.  

o What Is IFP Superchilling Tempering (–2 °C to –5 °C)?  

▪ Definition: Tempering is the process of adjusting frozen meat to a rigid but not rock-hard 

state, where 20–30% of water remains unfrozen, giving structural rigidity while allowing 

mechanical processing 

▪ Temperature Zone: –5 °C to –2 °C (slightly below seafood’s IFP of approx. –1 °C). 

▪ Product Condition: At this state, seafood is:  

▪ Rigid enough for slicing, grinding, or dicing. 

▪ Not brittle, preventing shattering and fines. 

▪ Safer microbiologically compared to full thawing. 

• King Son Constancy Precision Freezing Technology (-12°C): Slow-freeze mode locks in quality 

for long-term storage.  

o King Son’s Constancy Precision Freezing at −12 °C is a tightly controlled, single-setpoint 

freezing and storage regime designed to protect the premium sensory attributes of aged seafood 

while reducing drip loss, oxidation, and texture damage typically caused by uncontrolled 

freezing. Compared with conventional deep-freezing supply chains (≤ −18 °C), −12 °C 

Precision Freezing (PF-12) focuses on:  

▪ minimizing ice-crystal damage via fast, even pull-down and stable holding, 

▪ preserving dry-aged crust integrity and wet-aged juiciness, 

▪ enabling flexible logistics for premium programs (boutique processors, butcheries, 

hotels/chefs) over short- to mid-term horizons (up to ~8–12 weeks), 
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▪ reducing energy cost vs. −18 °C while maintaining safety (with validated time–

temperature limits). 

o When to use PF-12: premium aged seafood SKUs that need top sensory retention and frequent 

temper/serve cycles, or demand forecasting where 2–10-week inventory buffers are typical. 

• Intelligent Temperature Control 3D Dynamic Induction Technology: Ensures uniform airflow 

and cooling, eliminating hotspots for even maturation of vacuum-packaged items, whole fish, or 

produce.  

o “King Son Intelligent Temperature Control 3D Dynamic Induction Technology” is a feature 

incorporated in King Son’s Convertible IFP Food-Tech Chamber series. The core idea is:  

▪ The system performs “intelligent matrix management”: it considers how much food is in 

the chamber (volume/quantity), where the food is placed, and adapts the control of 

temperature, humidity, and energy usage accordingly. 

▪ It “automatically determine[s] the process & preservation” parameters in real time, 

adjusting operational parameters dynamically (temperature, humidity, energy 

consumption) to optimize uniformity and save energy. 

▪ The “3D dynamic induction” suggests that the system senses or “induces” in three 

dimensions (i.e. across the chamber space) to manage distribution of 

temperature/humidity so that all parts of the chamber are controlled more uniformly. 

o In simpler terms, it’s an advanced control system that adapts itself based on what is inside the 

chamber and where, continuously adjusting to maintain the best conditions. 

• AIoT App for Remote Monitoring and QoS: Cloud-based analytics enable predictive maintenance, 

inventory tracking, remote adjustments, and chain-wide consistency, reducing downtime by 50%. 

• 360° Air Cooling System: Delivers even airflow, eliminating hotspots and supporting consistent aging 

across shelves. 

• UVC Air Ventilation and Shell-Superchilling: Sterilizes air to eliminate pathogens; applies with 

IRINOX Blast Chiller produced thin superchilling layers (-1.5°C to -2.0°C) on the surface of foods for 

extended shelf life without completely freezing. 

• Smart Defrosting System: Demand-responsive defrost prevents post-defrost freezing, maintaining 

temperatures above IFP. 

• HACCP-Compliant Integration: Features modular design with recyclable materials, energy-efficient 

compressors (20-30% cost savings), and data logging for compliance with global standards. 
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• Energy Efficiency: 30% lower consumption via servo-optimized cycles. 

These technologies surpass conventional systems: e.g., 42-day dry-aging at -0.8°C achieves tenderness 

comparable to 28-day traditional methods; K-values maintain first-grade freshness up to 21 days; and coffee 

aroma is enhanced under stable low-temperature conditions. 

Mechanisms of Operation 

• IFP Chilling (0°C to Above IFP): Maintains foods in a "hibernation" state, slowing respiration (30-

60% reduction) and microbial growth without ice crystals. Enzymatic activity enhances umami and 

tenderness (e.g., 67% glutamic acid increase in seafood). 

• IFP Superchilling (-1.5°C to -2°C): Forms 10-30% surface ice while interiors remain unfrozen, 

bridging refrigeration and freezing for 2-3x shelf life extension (e.g., salmon from 7-10 to 28 days). 

• IFP Superchilling Thawing/Tempering: Controlled at -1°C/-2°C to -5°C minimizes drip loss (<5%) 

and preserves texture. 

• Energy Optimization: Servo systems and low-GWP refrigerants (e.g., R448A) reduce consumption by 

30%, with phase change materials for thermal stability. 

These mechanisms create a third pathway beyond traditional chilling/freezing, validated by European 

Commission (EU) 2022/2258 for IFP Superchilling, (EU) 2024/1141 for IFP Chilling) and UN WIPO for 

waste reduction. 

Advanced Application Functions 

The IFP Chiller's versatility allows user-configurable functions tailored to diverse workflows in the food 

service industry: 

• Wet and Dry Aging Modes: For salmon, 28-day wet-aging at -1.7°C develops a nutty, firmer texture. 

• Shell-Superchilling Processing and IFP Chilling Preservation: Extends salmon shelf life to 28 days 

at -1.7°C with peak flavor at 14-21 days; reduces bacterial colonies in shrimp by 60%; preserves coffee 

aroma pre-roast. 

• Ripening for Produce/Fruits: Increases blueberry sweetness to 13.1°Brix over 60 days; two-stage 

ripening for grapes (Stage 1: whole-fruit preconditioning; Stage 2: purée/mix pre-aging) optimizes 

ripening flavor for aged ice cream/sorbet. 

• Display and Storytelling Integration: Transparent doors with LED lighting showcase aging progress; 

QR codes provide provenance; multi-protein flexibility (e.g., seafood, salmon) in one unit with 24/7 

monitoring. 
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These functions minimize handling risks, combat shrink (e.g., sub-zero thawing for seafood), and support 

just-in-time ripening/aging, shifting operations from commoditized to premium. 

Benefits and Value Proposition for the King Son Convertible IFP 

Aging Chiller in Salmon Processing and Retail 

The King Son Convertible IFP (Intelligent Food Preservation) Aging Chiller represents a groundbreaking 

advancement in food preservation technology, specifically tailored for seafood like salmon. This system 

addresses longstanding challenges in the food service and retail sectors, including quality degradation, 

excessive waste, microbial risks, and operational inefficiencies. By leveraging precise temperature control 

(e.g., superchilling at -1.5°C to -2.0°C), AIoT (AI + Internet of Things) integration for predictive analytics, 

and compatibility with vacuum skin packaging (VSP), the IFP Chiller transforms passive refrigeration into 

an active value-creation tool. Below, I explore the benefits and value proposition in depth, drawing from 

quantified data, operational impacts, differentiation from conventional methods, and broader implications. 

This includes economic, sustainability, and safety angles, with considerations for various stakeholders such 

as processors, retailers, restaurants, and consumers. Edge cases, like high-volume operations or regulatory 

compliance, are also addressed to provide a comprehensive view. 

Core Quantified Benefits 

The IFP Chiller outperforms traditional refrigeration across key metrics, leading to measurable 

improvements in yield, safety, and profitability. The following table summarizes these benefits, based on 

comparisons for salmon fillets: 

Benefit Conventional 

Refrigeration 

IFP Aging 

Chiller 

Impact on Operations 

Drip Loss 10-20% <5% Increases yield by 15-20%; Potential annual 

savings of USD 0.5-1M for mid-size 

processors. Reduces product weight loss during 

storage, preserving revenue from premium 

cuts. 

Shelf-Life 

Extension 

7 - 10days (e.g., 

(Vacuum Skin 

Packaging) VSP Ready 

case salmon at 2°C) 

21-28+ days Minimizes spoilage, enabling premium pricing 

uplifts of 20-30%. Supports longer supply 

chains, reducing urgency in logistics and 

allowing for just-in-time inventory in retail. 

Microbial 

Control 

Variable; high oxidation 

risk 

99% reduction 

via precise 

humidity 

control 

Ensures compliance with food safety 

regulations (e.g., SGS/EU validations). Day 28 

TVC (Total Viable Count) of 7.5 × 10⁵ CFU/g 

indicates acceptable levels for extended 

storage, lowering recall risks and insurance 

costs. 
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Benefit Conventional 

Refrigeration 

IFP Aging Chiller Impact on Operations 

Sensory 

Preservation 

Texture/color 

fade 

Maintained (flavor 

enhanced by +25% 

in aged seafood) 

Boosts customer satisfaction in restaurants and 

hotels through consistent tenderness, umami 

(+67% in enzymatic aging), and visual appeal. 

Prevents discoloration common in salmon, 

enhancing marketability. 

Energy Use High 

fluctuations 

30% more efficient Provides sustainability credits and cost savings 

in high-volume operations. AIoT-optimized 

cycles reduce energy by 20-30%, aligning with 

green initiatives like Green Star ratings. 

These benefits stem from the chiller's multi-mode functionality (up to 6 modes, including aging, display, and 

thawing), which allows seamless integration into workflows. For instance, in edge cases like fluctuating 

ambient temperatures or power instability, the AIoT system predicts and adjusts cycles to maintain 

consistency, avoiding spoilage spikes that could occur in conventional setups. 

Applications Across the Supply Chain 

The IFP Chiller's versatility extends its value to multiple sectors, with tailored applications for salmon: 

• Restaurants and Hotels: Enables on-site aging for menu differentiation, such as dry- or wet-aged 

salmon fillets. This creates experiential dining options (e.g., "aging corners" with dynamic pricing 

based on weekly stages), fostering customer lalty and premium upcharges. In high-end settings, it 

reduces prep time by automating processes, allowing chefs to focus on innovation rather than 

preservation. 

• Processors and Retailers: Supports bulk IFP chilling, aging, and superchilling for salmon, 

minimizing logistics losses. For case-ready processors, it streamlines vacuum skin packaged fillets, 

bypassing dedicated aging rooms and post-aging slicing. This cuts space needs by up to 70% and 

handling labor by 40-70%, ideal for mid-to-large operations where inventory turnover is critical. 

• Sustainability Angle: Aligns with global green initiatives by cutting food waste (up to 40% of 

supply chain losses in seafood). For salmon specifically, it addresses annual discoloration waste, 

reducing water usage (100% in certain waste scenarios) and CO2e emissions (66% reduction). In 

regions with strict ESG (Environmental, Social, Governance) regulations, this positions users for 

certifications and tax incentives, while appealing to eco-conscious consumers. 

Considerations for edge cases: In remote or developing markets with unreliable power, the chiller's 

efficiency minimizes downtime impacts. For small-scale users, scalability from lab to mass production 

ensures accessibility without over-investment. 
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Transformative Impact on Retail Food Service Operations 

The IFP Chiller shifts operations from reactive storage to proactive value enhancement, redefining efficiency 

and profitability: 

• Waste Reduction: Extends shelf life 2-3x (e.g., salmon from 7 – 10 days (e.g., (Vacuum Skin 

Packaging) VSP Ready case salmon at 2°C) to 28+ days; truffles to 30 days as a comparative 

benchmark), cutting losses by 30-70%. This directly tackles salmon's vulnerability to oxidation, 

saving retailers approximately $7,500/month in markdowns and disposals. Implications include better 

cash flow and reduced environmental footprint, with ripple effects on global food security. 

• Labor Efficiency: Automates aging and preservation, reducing handling by 40-70% and enabling 

just-in-time preparation. In retail, this eliminates in-house trimming and aging room management, 

simplifying portion control and demand forecasting. For busy operations, this frees staff for 

customer-facing roles, improving service quality. 

• Sustainability and ESG Alignment: Lowers energy (20-30%), water, and emissions, supporting 

2025+ sustainability targets. In salmon processing, where supply chains are carbon-intensive due to 

global sourcing, this creates a resilient, consumer-centric model. Broader nuances: It contributes to 

circular economies by minimizing waste, potentially qualifying for grants in eco-focused regions. 

• Consistency and Safety: AIoT integration provides uniform quality and predictive analytics, turning 

kitchens into data-driven hubs. Validations (e.g., Day 28 TVC compliance) minimize risks like 

bacterial outbreaks, which could devastate reputations in the seafood industry. Edge case: In 

pandemic-prone scenarios, enhanced microbial control reduces cross-contamination risks. 

Unlike static refrigerators, the IFP Chiller's predictive capabilities allow for real-time adjustments, 

preventing failures in variable conditions like seasonal temperature swings. 

Differentiated Solutions for Premium Value Segments 

The chiller stands out by enabling entry into high-margin markets, differentiating it from competitors 

through scalability, certifications, and versatility: 

Benefit Conventional Refrigeration IFP Aging 

Chiller 

Differentiation 

Shelf Life 7 - 10days (e.g., (Vacuum Skin 

Packaging) VSP Ready case salmon 

at 2°C) 

28+ days 2-3x extension without freezing 

damage; Supports premium aged 

lines. 

Waste 

Reduction 

15-20% drip loss <5% drip 

loss 

30-70% lower losses; $7,500/month 

savings. 
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Benefit Conventional 

Refrigeration 

IFP Aging 

Chiller 

Differentiation 

Energy Use High fluctuations 20-30% 

efficient 

AIoT-optimized cycles; Aligns with Green 

Star. 

Flavor 

Enhancement 

Limited +67% umami Enzymatic aging for premium profiles, 

transforming standard salmon. 

Operational 

Flexibility 

Single-mode Multi-mode 

(6) 

One unit for aging, display, thawing; 

Reduces equipment needs. 

• Product Differentiation: Converts commodity salmon into premium aged products (e.g., 28-day 

wet-aged fillets), commanding 10-20% revenue growth in retail. This fosters niches like experiential 

dining, with dynamic pricing tied to aging stages. 

• Menu Innovation: Supports "aging corners" for restaurants, enhancing umami and tenderness. 

Implications: Increases repeat business and social media buzz, as consumers seek unique flavors. 

• Market Positioning: Positions processors and retailers as innovators, with ROI through higher 

margins. Differentiated by lab-to-mass scalability and certifications across proteins/produce, it 

outperforms competitors in versatility. 

Edge cases: For organic or wild-caught salmon, the chiller preserves natural qualities without additives, 

appealing to health-focused markets. In competitive landscapes, its AIoT edge provides data for marketing 

claims. 

Extended Wet Aging of Individually Vacuum Skin Packaged 

Salmon Fillets 

A key innovation is the chiller's support for extended wet aging in VSP or rollstock vacuum packaging 

(VRP): 

• Direct Aging and Display: Salmon fillets are preserved, aged, and displayed in one unit at -1.7°C, 

bypassing aging rooms and slicing. This extends display life to 28+ days, vs. 4-8 days in 

conventional refrigeration (0-4°C), due to minimal oxidation and controlled microbial growth. 

• Shelf Life Comparison: 

Storage Condition Display Shelf 

Life 

Key Concerns 

Regular Refrigeration (0-4°C) 4-8 days Oxidation and spoilage. 

King Son IFP Chiller (-1.7°C, 

Vacuum-Packaged) 

28+ days Minimal oxidation; Controlled microbial growth. 

Direct aging/display in one unit. 

• Operational Benefits: Reduces labor, space, and waste; Enhances quality for customer satisfaction. 

In retail, it supports inventory flexibility, eliminating premature markdowns. 
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Nuances: Superchilling prevents ice crystal damage common in freezing, maintaining texture. For global 

supply chains, this extends viability for exported salmon, reducing air freight needs. 

Conclusion and Implementation Recommendations 

The King Son Convertible IFP Aging Chiller drives growth for salmon processors and retailers through 

superior quality, sustainability, and differentiation. It exceeds 2025 sustainability targets, creating resilient 

supply chains while boosting ROI. Recommended steps: Pilot in 2026 at seafood facilities, tracking metrics 

like shelf life, waste reduction, and revenue. Partner with retailers for scaling premium offerings. Potential 

challenges, like initial setup costs, are offset by rapid ROI (e.g., via waste savings). Overall, this technology 

not only meets operational needs but anticipates future trends in sustainable food systems, benefiting 

stakeholders from farm to table. 
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King Son Intelligent Temperature Control 3D 

Dynamic Induction Technology and Its Application 

on Case-Ready Salmon (Seafood) in Supermarkets 

& Hypermarkets 

 

Executive Summary 

Case-ready salmon is one of the highest-value—and most operationally challenging—fresh categories in 

supermarkets and hypermarkets. Retailers face constant pressure to (1) extend freshness without freezing, (2) 

reduce shrink and markdown loss, (3) maintain consistent eating quality across variable supply, and (4) 

strengthen traceability and food-safety compliance while controlling energy and labor costs. 

Building on the same core architecture described in the seafood-focused reference document, King Son 

Intelligent Temperature Control 3D Dynamic Induction Technology (embedded in the King Son 

Convertible IFP Aging Chiller) enables a next-generation, in-store or back-of-house “precision holding + 

preservation + premiumization” workflow for salmon and seafood. The system combines: 

• 3D multi-point sensing + uniform thermal distribution to eliminate temperature “hot spots” across 

shelves and loads, 

• AIOT-driven adaptive control to dynamically adjust conditions based on food volume, placement, 

and real-time environment, 

• IFP Chilling / IFP Superchilling control to hold seafood near (but above) its initial freezing 

point—preserving texture and nutrition without the damage associated with full freezing, and 

• AIoT connectivity for continuous monitoring, alerts, digital logs, and FIFO inventory discipline. 

For supermarkets/hypermarkets, this technology supports a scalable, repeatable case-ready seafood 

program—enabling longer sell windows, improved quality consistency, reduced waste, and better 

operational efficiency (including meaningful reductions in manual handling and “search time” through 

smarter inventory visibility). 

 

1) Retail Context: Why Case-Ready Salmon Is Hard (and Valuable) 
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Supermarkets and hypermarkets typically manage salmon in multiple formats—whole sides, pre-portioned 

fillets, tray packs, skin packs, and ready-to-cook meal kits—often across several channels (in-store counter, 

chilled self-serve, and e-commerce fulfillment). Common pain points include: 

• Short, variable shelf life driven by raw material variability, handling, and temperature fluctuations. 

• Texture and drip loss risk when temperature control is unstable or when products are partially 

frozen unintentionally. 

• Operational complexity: frequent replenishment, trimming/portioning schedules, and labor-

intensive rotation. 

• Food safety and compliance burden: maintaining consistent logs, alarms, and corrective actions. 

• Shrink and markdown loss: higher waste rates in seafood compared to many center-store 

categories. 

A controlled, uniform, near-IFP storage environment is especially valuable for salmon because quality 

degradation accelerates rapidly when the cold chain is inconsistent. 

 

2) Technology Overview: Intelligent Temperature Control 3D 

Dynamic Induction 

The technology is depled as a key capability inside the King Son Convertible IFP Aging Chiller. The system 

architecture—adapted here specifically for salmon/seafood—includes: 

2.1 3D Dynamic Induction (Uniformity by Design) 

• A multi-sensor array measures temperature and key chamber conditions at multiple points (“3D” 

coverage). 

• Advanced heat-exchanger design and controlled air/thermal movement reduce hot/cold zones that 

commonly occur with uneven loading. 

• The result is stable, uniform holding conditions across shelves and batches—critical for seafood 

consistency. 

2.2 Automatic Load Detection + Adaptive Control 

• The controller detects differences in load volume, placement location, and food type, then adjusts 

the control strategy accordingly. 
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• This reduces reliance on manual “trial-and-error” setpoint tweaking and helps standardize outcomes 

between stores. 

2.3 IFP Chilling / IFP Superchilling Operating Capability 

• The chiller supports multiple modes (refrigeration, IFP Chilling, IFP Superchilling, frozen, variable), 

enabling one platform to handle diverse seafood workflows. 

• For salmon, holding near but above the initial freezing point (IFP) is a key value proposition: it 

reduces microbial activity and slows quality degradation without full freezing, helping preserve 

texture, color, and nutritional value. 

2.4 AIoT Connectivity (Visibility + Control + Audit Trail) 

• Cloud dashboards (or app-based monitoring), alerts, and digital records support: 

o alarms and corrective action triggers, 

o inventory visibility and FIFO discipline, 

o aging/holding progress tracking, and 

o compliance-ready operational logs. 

 

3) Why Near-IFP Control Matters for Salmon (Quality + Safety + 

Value) 

Salmon’s quality outcomes are strongly influenced by cold-chain stability. Near-IFP control (IFP Chilling / 

Superchilling) can deliver practical advantages: 

• Texture preservation without freeze damage: Avoiding full freezing helps reduce ice-crystal-

related texture breakdown and drip loss. 

• Extended “fresh holding” window: A stable sub-zero (but above IFP) environment slows spoilage 

kinetics compared to conventional chillers under fluctuating loads. 

• Improved quality consistency: Uniformity reduces batch-to-batch variation and helps maintain 

predictable results across different store footprints. 

• Premium positioning: Enables retailers to confidently offer “premium freshness” case-ready salmon 

programs (including sushi-style or chef-grade positioning, depending on local policy and handling 

SOPs). 

Note: Actual extension and outcomes depend on raw material quality, hygiene, packaging integrity, and 
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process discipline. The system is an enabler, not a substitute for food safety fundamentals. 

 

4) Key Features and Retail Benefits (Salmon-Optimized) 

Feature-to-Benefit Map 

• Automatic Load Detection & Adjustment 

o What it does: Detects load and placement differences, adapts control strategy automatically. 

o Retail benefit: Consistent outcomes across mixed SKUs and varying daily volumes. 

• Energy Optimization (AIOT Matrix Management) 

o What it does: Optimizes consumption based on real-time needs. 

o Retail benefit: Lower operating costs; especially valuable in high-traffic, high-door-opening 

environments. 

• AIoT Integration (QR/ESL-ready traceability hooks) 

o What it does: Real-time visibility, alerts, and digital logs; supports FIFO workflows. 

o Retail benefit: Fewer missed rotations, better compliance readiness, faster operations. 

• Hygienic, Modular Storage for Packaged Seafood 

o What it does: Organizes individually packaged product with reduced handling. 

o Retail benefit: Reduced cross-contamination risk; faster pick/retrieve; cleaner back-of-house 

workflow. 

• Constancy IFP Chilling Control 

o What it does: Maintains stable near-IFP conditions to preserve freshness and quality. 

o Retail benefit: Longer sell window, less shrink, improved customer satisfaction. 

 

5) Application Scenarios in Supermarkets & Hypermarkets 

Scenario A — Seafood Counter: “Precision Holding + Ready-to-Display” 

• Store receives case-ready salmon (e.g., skin packs/tray packs) and holds in the chiller under stable 

near-IFP conditions. 
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• Staff retrieves product for display in smaller replenishment waves (reducing time spent exposed at 

higher temperatures). 

Scenario B — Back-of-House Portioning: “Hold → Portion → Pack → Display” 

• Store receives larger fillets/sides in sealed packs. 

• The chiller acts as a controlled holding node; portioning occurs just-in-time to match demand, 

reducing overproduction and waste. 

Scenario C — Omnichannel Fulfillment: “Micro-DC Chilled Node” 

• For hypermarkets with click-and-collect or delivery, the chiller supports stable storage for pick/pack 

operations while maintaining traceability and rotation discipline. 

Scenario D — Cross-Category Premium Programs 

• A unified platform approach enables integrated premium programs (e.g., premium case-ready 

seafood + premium aged meat), allowing consistent process governance and shared digital 

monitoring. 

 

6) Recommended Store Workflow (Operational Blueprint) 

1. Receiving & Intake Check 

o Verify supplier lot info, packaging integrity, and receiving temperatures. 

o Assign digital lot ID / QR linkage (if not already assigned upstream). 

2. Loading Plan (Designed for Uniformity) 

o Use modular shelving and consistent placement rules by SKU/lot. 

o Leverage the system’s load-detection advantage to reduce operator guesswork. 

3. Setpoint Strategy (IFP Chilling / Superchilling Program) 

o Select the appropriate mode based on product format (IVP, skin pack, tray pack) and intended 

holding duration. 

o Apply standardized store SOP profiles (e.g., “Short Hold,” “Extended Hold,” “Premium 

Program”). 

4. Monitoring & Alerts 
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o Use cloud/app monitoring for deviations and alerts (door open, temperature excursion, 

maintenance). 

o Maintain digital logs for HACCP documentation and internal audits. 

5. FIFO Picking & Replenishment 

o Use digital inventory visibility to reduce search time, prevent forgotten lots, and standardize 

rotation. 

o Coordinate with ESL/labeling for sell-by prioritization and markdown timing. 

6. Display & Sales Execution 

o Pull smaller quantities more frequently to keep the display fresher longer. 

o Use “freshness confidence” messaging supported by traceability and process control. 

 

7) Food Safety, Compliance, and Governance 

A supermarket/hypermarket deplment should be framed within a HACCP-aligned program: 

• Critical control points: receiving temp, holding temp stability, packaging integrity, sanitation, and 

display execution. 

• Digital logs + alarms: support audit readiness and consistent corrective actions. 

• Reduced handling: modular, packaged storage reduces cross-contamination pathways. 

• Training: define role-based SOPs (receiving, loading, monitoring, picking, sanitation). 

 

8) Sustainability and Business Value 

The retail value proposition combines quality and economics: 

• Reduced waste and shrink through extended, stable holding conditions and stronger FIFO 

discipline. 

• Energy optimization via AIOT-driven control—particularly valuable at scale across multiple stores. 

• Labor efficiency from streamlined preparation, reduced manual checking, and faster retrieval 

through visibility tools. 
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• Premium differentiation: more consistent quality enables premium pricing strategies and stronger 

repeat purchase. 

 

9) Pilot Program Framework (Recommended) 

Pilot Objectives 

• Validate measurable improvements in shelf-life performance, shrink reduction, and product quality 

consistency in a real retail environment. 

Suggested Scope 

• 1–3 stores (or 1 hypermarket) plus optional central prep node 

• 2–4 salmon SKUs: high-turn fillets + premium SKUs (e.g., skin pack) + optional meal kits 

Core KPIs 

• Shelf-life / sell-window uplift (days and % improvement) 

• Shrink reduction (weight loss, spoilage, markdown rate) 

• Quality consistency (drip loss, texture, color, sensory panel scoring) 

• Operational KPIs (labor minutes per day, inventory search time, FIFO compliance rate) 

• Energy consumption (kWh vs baseline) 

• Compliance readiness (log completeness, alarm response time) 

Timeline (Typical) 

• Baseline measurement: 2–4 weeks 

• Pilot operation: 8–12 weeks 

• Scale decision + rollout plan: 4–8 weeks 
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Conclusion 

King Son Intelligent Temperature Control 3D Dynamic Induction Technology—implemented through the 

King Son Convertible IFP Aging Chiller—provides supermarkets and hypermarkets with a practical, 

scalable platform to elevate case-ready salmon operations. By combining uniform 3D thermal control, 

adaptive load-based automation, near-IFP holding capability, and AIoT-driven visibility, retailers can 

improve seafood quality consistency, extend effective sell windows, reduce shrink, and strengthen 

compliance—while improving energy and labor efficiency. This enables a differentiated, premium seafood 

program that can be standardized across stores and aligned with modern sustainability goals. 
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Comprehensive Report: 

Wet-Aged Salmon Using King Son Constancy IFP 

Chilling Technology 

 

Executive Summary 

This report evaluates the application of King Son Constancy Chilling Technology for wet-aging salmon at (-

1.7°C ± 0.3°C/28.94°F±0.54°F), above the initial freezing point, over 28 days. The analysis focuses on 

physicochemical, sensory, and microbiological safety attributes, consumer taste preferences, and dynamic 

pricing policies based on quality changes. Drawing from experimental data on King Son Constancy IFP 

Chilling Technology (adapted for -1.7°C) and U.S. online fresh salmon prices in June 2025, the report 

demonstrates that wet-aged salmon achieves peak quality at days 14–21, justifying premium pricing, and 

maintains good quality through day 28, offering extended shelf life and economic value. Dynamic pricing 

reflects quality variations, with farm-raised Atlantic salmon priced from $13.75–$17.50/lb. ($30.31–

$38.58/kg) and wild-caught, premium King salmon from $38.50–$49.00/lb. ($84.88–$108.03/kg). 

1. Introduction 

King Son Constancy Chilling Technology preserves aquatic products at precise temperatures to extend shelf 

life and enhance quality. For wet-aged salmon, the IFP Chilling technology maintains a constant at (-1.7°C ± 

0.3°C/28.94°F±0.54°F), above the initial freezing point (-2.2°C for salmon), to avoid protein denaturation 

while slowing microbial growth and chemical reactions. This report assesses the IFP Chilling technology’s 

impact on salmon quality over 28 days, using data from a related Shell-Superchilling process experiment (at 

-1.7°C ± 0.3°C) and U.S. market prices, to inform dynamic pricing and market positioning.  

2. Quality Attributes of Wet-Aged Salmon 

The quality of wet-aged salmon was evaluated based on physicochemical, sensory, and microbiological 

safety metrics, adapted from the King Son Constancy IFP Chilling experiment. 

2.1 Physicochemical Characteristics 

• pH: Initial pH ranged from 6.27–6.65, stabilizing at 6.38–6.60 over 28 days, indicating minimal 

acidity changes and sustained freshness. 
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• Sweetness: Peaked at days 14–21 (18.4–19.6), slightly declining to 18.2 by day 28, suggesting 

optimal flavor during mid-aging. 

• Total Volatile Basic Nitrogen (TVB-N): King Son Constancy IFP chilling significantly reduces 

TVB-N, a spoilage indicator. At (-1.7°C ± 0.3°C/28.94°F±0.54°F), TVB-N accumulation is slower 

than at 4°C, likely maintaining first-grade freshness beyond 14 days. 

• Lipid Oxidation: At (-1.7°C ± 0.3°C/28.94°F±0.54°F), lipid oxidation is minimized compared to 

standard refrigeration (4°C), preserving texture and flavor. The experiment showed King Son 

Constancy IFP Chilling reduced fat oxidation by 1.4–2 times compared to ice storage.  

2.2 Sensory Characteristics 

• Appearance: Salmon retained vibrant color and glossy muscle throughout 28 days, with no 

significant deterioration. 

• Aroma: A “rich and charming” aroma peaked at days 14–21, slightly softening by day 28 but 

remaining pleasant. 

• Texture: Elasticity was high initially, slightly decreasing by day 28, but muscle structure remained 

clear and firm. 

• Flavor: Sous-vide cooked salmon (60°C, 2 hours) was juiciest and most flavorful at days 14–21, with 

a slight decline in sweetness by day 28. 

• Sensory Score: Rated 9–10 at days 14–21, reflecting peak consumer appeal, and remained 9–10 by 

day 28, though slightly less intense. 

2.3 Microbiological Safety  

King Son Constancy Chilling at (-1.7°C ± 0.3°C/28.94°F±0.54°F) inhibits microbial growth, particularly 

cold-tolerant bacteria and pathogens like Vibrio parahaemolyticus and Salmonella. The experiment showed 

King Son Constancy IFP Chilling maintained first-grade freshness for shrimp up to 8 days (vs. 4 days under 

refrigeration). At (-1.7°C ± 0.3°C/28.94°F±0.54°F), microbial growth is slower than at 4°C, likely ensuring 

safety through 21–28 days with proper handling, reducing spoilage risks and enhancing consumer trust.   

• Microbial Safety: SGS tests showed acceptable Total Viable Count (TVC) on 28 days wet-aged 

salmon: 

o Day 0: 6.4 × 10^3 CFU/g 

o Day 28: 7.5 × 10^5 CFU/g 

2.4 Consumer Taste Preference 

• Day 7: Fresh, mildly enhanced flavor, suitable for standard fresh salmon dishes. 
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• Days 14–21: Optimal flavor, juiciness, and aroma, ideal for gourmet applications (e.g., sushi, fine 

dining). 

• Day 28: Good quality with slightly reduced elasticity and flavor intensity, appealing to value-

conscious consumers or processed products (e.g., smoked salmon). 

2.5 Changes of Free Amino Acids during Storage at -1.7°C  

 

3. Inference Dynamic Pricing Policies 

Inference dynamic pricing reflects quality variations and market positioning, using U.S. online fresh salmon 

prices (June 2025) as a baseline: 

• Atlantic Salmon: $12.50/lb. ($27.56/kg), farm raised. 

• King Salmon: $35.00/lb. ($77.16/kg), wild-caught, premium. 

3.1 Pricing Methodology 

Prices were adjusted with premium multipliers based on quality: 

• Day 7: +10% for freshness and chilling technology. 

• Day 14: +40% for peak sensory quality. 

• Day 21: +35% for near-peak quality. 

• Day 28: +20% for extended shelf life and good quality. Conversion: 1 lb. = 0.453592 kg; $/kg = $/lb. ÷ 

0.453592. 

Free Amino Acid Day 0 Day 14 Day 21 Day 28 
Comparison between 

Day 28 days and Day 0

Comparison between 

Day 28  and Day 14 

Alanine Ala 12031 11406 12869 12365 102.78% 108.41%

Arginine 12192 11393 13238 12182 99.92% 106.93%

Aspartic acid Asp 19468 17942 19460 19334 99.31% 107.76%

Cystine Cys 440 1275 1771 1795 407.95% 140.78%

Glutamate 27797 25541 28061 27737 99.78% 108.60%

Glycine 8696 8374 9691 9235 106.20% 110.28%

His 5581 5270 5650 5439 97.46% 103.21%

Isoleucine Ile 9822 9154 10457 9885 100.64% 107.99%

Leucine 15650 14397 16242 15510 99.11% 107.73%

Lysine 18710 17341 18837 18406 98.38% 106.14%

MethionineMet 6690 5814 6042 5835 87.22% 100.36%

Phenylalanine 7861 7670 8028 7867 100.08% 102.57%

Proline 6910 6280 6844 6762 97.86% 107.68%

Serine 7497 6721 7345 6874 91.69% 102.28%

Thr 8749 7882 9289 8824 100.86% 111.95%

Tyr 7425 6470 6828 6417 86.42% 99.18%

Valine 10776 10287 11477 11027 102.33% 107.19%

Tryptophan 2057 1983 1792 3085 149.98% 155.57%

total 188352 175200 193921 188579 100.12% 107.64%

Changes of Free Amino Acids during Storage at -1.7°C by King Son Constancy IFP Chilling Technology 
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3.2 Inference Pricing Table 

Day 

Atlantic 

Salmon 

($/lb.) 

Atlantic 

Salmon 

($/kg) 

King 

Salmon 

($/lb.) 

King 

Salmon 

($/kg) 

Quality Notes 

7 13.75 30.31 38.50 84.88 
Fresh, good quality, slightly enhanced flavor, high elasticity, 

microbiologically safe. 

14 17.50 38.58 49.00 108.03 

Salmon’s mid-section flesh: preserved and stored at -1.7℃ 

degrees for 21 days, pH value 6.38, sweetness 18.4. 

Sensory evaluation score 9 - 10 

The color is bright, the muscles have a sheen, the fish meat 

has a rich aroma, the fish meat still has elasticity, and the 

texture is clear. 

Sous-vide at 60°C for 2 hours - the fish has an enticing and 

rich aroma, is juicy and flavorful with a hint of sweetness. 

21 16.88 37.21 47.25 104.17 

Mid-section (stored at -1.7°C): pH 6.38, Sweetness 18.4, 

Sensory Score 9-10. Bright color, shiny muscle, rich aroma, 

slightly declined elasticity, clear texture structure. Sous-vide 

cooked salmon was rich in aroma, juicy, and delicious, 

though sweetness was slightly declined. 

28 15.00 33.07 42.00 92.59 

Mid-section (stored at -1.7°C): pH 6.39, Sweetness 18.2, 

Sensory Score 9-10. Vibrant color, glossy flesh, no noticeable 

difference from day 21. Rich aroma, reduced elasticity, clear 

texture structure. Sensory evaluation of flavor and sweetness 

was slightly lower than the peak on day 21. Sous-vide cooked 

salmon had a sensory evaluation slightly below the day 21 

peak. 

4. Economic Value 

The application of King Son Constancy Chilling Technology offers significant economic benefits: 

• Extended Shelf Life: 28 days vs. 4–8 days for standard refrigeration, reducing waste and enabling 

broader distribution. 

• Premium Market Positioning: Days 14–21 command 30–40% price premiums, targeting gourmet 

markets and high-end restaurants. 

• Microbiological Safety: Low microbial growth minimizes recall risks and enhances consumer 

confidence. 

• Market Differentiation: Wet-aged salmon can be marketed as a premium, “aged-like-fine-wine” 

product, appealing to culinary enthusiasts and justifying higher margins. 
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5. Large Retail – King Son Convertible IFP Aging Chiller vs. 

Traditional Glass-Door Refrigerated Display Case - Sustainability & 

Operational Financial Savings Comparison 

Financial Savings Compared to Traditional Display Cases 

Metric King Son Chiller 
Traditional 

Display Case 
Advantage US Dollar Savings 

Energy Use 

(kWh/month) 
1108.8 180 

516% more (928.8 

kWh/month) 
$139.32/month more 

Seafood 

Waste 

(kg/month) 

0 (28-day wet-aging 

& dynamic pricing, 0 

salmon waste) 

1,000 
100% reduction (100 

kg/month) 
 

$1,000/month ($10/kg, 

included in Economic Loss) 

Economic 

Loss 

($/month) 

$0 (28-day wet-aging 

& dynamic pricing, 0 

salmon waste) 

$2,000 

$2,000/month savings (incl. 

premium pricing & 

operational costs) 

$2,000/month 

Water 

Wastage 

(liters/month) 

0 100 100% reduction $0.9/month ($0.002/liter) 

CO2e 

Emissions 

(kg/year) 

6652.8 20,040 4,653 kg/year more 
$1,656.40/year 

($138.03/month) 

Total 

Monthly 

Savings 

   $2,723.55/month 

Total Yearly 

Savings 
   $32,682.56/year 

 

Notes 

• Energy savings are calculated based on an electricity cost of $0.15/kWh. 

• Salmon waste savings assume a raw material cost of $10/kg. 

• Economic loss reflects the cost of wasted products and operational inefficiencies in traditional 

methods. 

• Water wastage savings are based on an estimated cost of $0.009/liter. 

• CO2 emissions savings use a carbon pricing estimate of $0.356/kg CO2e, aligned with 2025 

market data. 

• Total annual savings ($32,682.56) incorporate energy, waste, economic, water, and CO2e 

savings, as outlined in the proposal. 
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6. Conclusion 

King Son Constancy Chilling Technology at 0°C/32°F enables wet-aged salmon to maintain high quality 

over 28 days, with peak sensory attributes at days 14–21. Dynamic pricing aligns with quality changes, 

offering premiums of 10–40% over baseline prices, with Atlantic salmon ranging from $13.75–$17.50/lb. 

($30.31–$38.58/kg) and King salmon from $38.50–$49.00/lb. ($84.88–$108.03/kg). The King Son 

Constancy IFP Chilling technology’s ability to extend shelf life, enhance flavor, and ensure safety positions 

wet-aged salmon as a high-value product for premium markets, delivering economic benefits through 

reduced waste and differentiated positioning. 

7. Recommendations 

• Target Days 14–21: Market as a gourmet product for high-end restaurants and retailers, emphasizing 

peak flavor and aroma. 

• Leverage Day 28: Position as a value-premium option for processed products or budget-conscious 

consumers. 

• Marketing Strategy: Highlight the “wet-aged” process, comparing it to aged seafood, to justify 

premiums and educate consumers. 

• Further Research: Conduct consumer taste tests at (-1.7°C ± 0.3°C/28.94°F±0.54°F) to validate 

preferences and refine pricing. 

Source: Adapted from King Son IFP Chilling experiment data and U.S. online salmon prices (June 2025). 

8. Experimental Validation: Salmon Shell Superchilling 

An experiment conducted from March 18 to April 15, 2024, tested King Son IFP Chilling on salmon fillets 

using an IRINOX Blast Chiller and King Son Convertible IFP Seafood Sub Chiller. 
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8.1 Methodology 

• Sample: Fresh salmon fillets (imported from Norway to Taiwan). 

• Initial Freezing Point: -2.2°C. 

• Processing: Fillets were Shell-Superchilled process at -35°C for 5 minutes to form a surface ice 

content of less than 30%, vacuum-packed, and stored at -1.7°C ± 0.3°C with 90% ± 5% humidity for 

28 days. 

• Measurements: pH, sweetness, sensory evaluation (color, texture, aroma), and sous-vide cooking 

quality were assessed weekly. 

 

8.2 Results 

• Day 1 (March 18): 

o Tail: pH 6.27, Sweetness 18.0. 

o Mid-section: pH 6.65. 

• Day 7 (March 25): 

o Tail (stored at -0.8°C): pH 6.44, Sweetness 10.8, Sensory Score 7. Bright color, firm texture, 

reduced elasticity. Sous-vide cooked salmon was fresh flavor. 

o Mid-section (stored at -1.7°C): pH 6.6, Sweetness 19.6, Sensory Score 9-10. Vibrant color, 

elastic texture, rich aroma. Sous-vide cooked salmon was juicy and aromatic. 

• Day 14 (April 1): 

o Salmon’s mid-section flesh: preserved and stored at -1.7℃ degrees for 21 days, pH value 

6.38, sweetness 18.4. 

o Sensory evaluation score 9 - 10 

o The color is bright, the muscle has a sheen, the fish meat has a rich aroma, the fish meat still 

has elasticity, and the texture is clear. 

o Sous-vide at 60°C for 2 hours - the fish has an enticing and rich aroma, is juicy and flavorful 

with a hint of sweetness. 
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• Day 21 (April 8): 

o Mid-section (stored at -1.7°C): pH 6.38, Sweetness 18.4, Sensory Score 9-10. Bright color, 

shiny muscle, rich aroma, slightly declined elasticity, clear texture structure. Sous-vide 

cooked salmon was rich in aroma, juicy, and delicious, though sweetness was slightly 

declined. 

• Day 28 (April 15): 

o Mid-section (stored at -1.7°C): pH 6.39, Sweetness 18.2, Sensory Score 9-10. Vibrant color, 

glossy flesh, no noticeable difference from day 21. Rich aroma, reduced elasticity, clear 

texture structure. Sensory evaluation of flavor and sweetness was slightly lower than the peak 

on day 21. Sous-vide cooked salmon had a sensory evaluation slightly below the day 21 peak. 

8.3 Microbiological Safety 

King Son Constancy IFP Chilling at -1.7°C inhibits microbial growth, particularly cold-tolerant bacteria and 

pathogens like Vibrio parahaemolyticus and Salmonella. The IFP Chilling technology maintains first-grade 

freshness for shrimp up to 8 days, compared to 4 days under refrigeration. At -1.7°C, microbial growth is 

slower than at 4°C, likely ensuring safety through 21-28 days with proper handling, reducing spoilage risks 

and enhancing consumer trust. 

• SGS Microbiological Tests: 

o Day 0: Total Viable Count (TVC) of 6.4 × 10³ CFU/g. 

o Day 28: TVC of 7.5 × 10⁵ CFU/g, indicating acceptable microbial levels for extended 

storage. 

8.4 Findings 

The mid-section stored at -1.7°C exhibited superior quality retention compared to the tail at -0.8°C, which 

was insufficient for long-term shelf-life extension. IFP Chilling at -1.7°C preserved sensory attributes and 

extended shelf life effectively, with acceptable microbial levels after 28 days. 
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Large Retail - King Son Convertible IFP Aging Chiller vs. Traditional Glass-Door 

Display Case – Sustainability & Operational Value Comparison 

 

Aspect 
King Son Convertible IFP Aging 

Chiller 

Traditional Glass-

Door Display Case 
Value Proposition 

Size / 

Capacity 

785 L / Customizable Vacuum 

Racks 

~700–900 L (typical 

4-door unit) 

Vacuum racks reduce drip contamination, 

support multi-tier display 

Monthly 

Energy Use 

1108.8 kWh (1.54 kWh/hr., 24/7) 750–900 kWh 

(industry average) 

Slightly higher energy but replaces cold room, 

aging room, display case 

Shelf Life 28 days (validated salmon storage) 2 - 4 days (0–4 ℃) Extends display life 7–10x, enables weekly 

planning and restocking 

Food Waste 

Rate 

Near-zero (vacuum-sealed + short-

term dynamic pricing) 

5–20% typical 

spoilage in retailer 

Validated 28-day storage reduces waste 

~100 kg/month 

Food Safety 

& 

Consistency 

Temperature accuracy ±0.3 ℃ 

control + UVC, SGS verified 

High temperature 

fluctuation (swings), 

contamination risk 

Reduces bacterial growth, slower TVB-N 

accumulation, less oxidation 

Sensory / 

Flavor 

Peak flavor at 14–21 days, sensory 

score 9–10 

Rapid quality loss in 

2–4 days 

Retains color, elasticity, aroma even at 28 days 

for value segments 

Dynamic 

Pricing 

Potential 

Available to integrate with 

electronic label-ready device to 

implement dynamic pricing 

mechanism, 7 to 28-day tiered 

pricing (+10–40% premium) 

Only markdowns Experimental Pricing Recommendations: 

Apply a +10% price increase on the 7th day, a 

+35–40% premium between the 14th and 21st 

days, and a +20% premium on the 28th day 

based on aging-enhanced quality and consumer 

value perception. 

Nutritional 

Value 

Retention 

Less drip loss, 1.4–2x lower lipid 

oxidation, stable/free amino acids 

High drip loss, rapid 

oxidation 

Preserves protein, Omega-3, sweetness for 

health marketing 

Packaging / 

Plastics Use 

Single vacuum skin package for 

entire shelf life 

Open trays, frequent 

wrap changes 

Reduces plastic use, aligns with sustainability 

goals 

Water Use Near-zero (minimal cleaning, no 

thaw drip) 

High water use 

(cleaning, thaw drip) 

Reduces hidden water and carbon costs 

 

Aspect 
King Son Convertible IFP 

Aging Chiller 

Traditional Glass-

Door Display Case 
Value Proposition 

Estimated 

CO₂ 

Emissions 

~6,652.8 kg CO₂e/year ~20,040 kg CO₂e/year ~13,387 kg CO₂e/year reduction ≈ ~65–70 

trees/year 

Market Value 

Potential 

Transform commodity fish to 

premium seafood 

Discount-focused 

pricing only 

Supports premium retail positioning, high-end 

culinary demand 

Cold 

Chain/Storage 

Needs 

Long-term display-ready 

vacuum packaging 

Needs cold room + 

frequent restocking  

Fewer deliveries, lower energy use, support 

local sourcing 

 

AIoT 

Management 

Features 

 

A7-R400 smart monitoring, 

cloud tracking, HACCP logs 

 

No IoT integration 

 

Remote alerts, real-time tracking, reduces 

spoilage, HACCP compliance 

King Son Convertible IFP Aging Chiller is not just a chiller - it is a cutting-edge, all-in-one AIoT 

Food-Tech solution that seamlessly combines an aging chamber, cold storage, preservation system, 

and retail display into one intelligent, integrated unit. 

• Vacuum packaging with stable -1.7 ℃ ±0.3 ℃ control, validated for 28-day salmon storage with peak 

quality at days 14–21 
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• Extends shelf life 10–20 times, reducing up to 100 kg/month of seafood waste 

• Enables tiered dynamic pricing (+10–40% premium), supports electronic labeling and AI analysis 

• Cuts plastic packaging and water use, reduces ~13,000 kg CO₂e annually, equal to ~65–70 trees’ 

absorption 

• Empowers retailers to break the discount cycle, build premium seafood offerings, and meet ESG and 

zero-waste sustainability goals 

The King Son Convertible IFP Aging Chiller system aligns perfectly with emerging US trends in AI-

powered dynamic pricing and electronic shelf labeling, enabling retailers to maximize margins while 

delivering sustainable, high-quality products. 

Large Retail – King Son Convertible IFP Aging Chiller vs. Traditional Glass-Door Refrigerated 

Display Case - Sustainability & Operational Financial Savings Comparison 

Financial Savings Compared to Traditional Display Cases 

Metric 
King Son 

Chiller 

Traditional 

Display Case 
Advantage 

US Dollar 

Savings 

Energy Use 

(kWh/month) 
1108.8 180 516% more (928.8 kWh/month) 

$139.32/month 

more 

Seafood 

Waste 

(kg/month) 

0 (28-day 

wet-aging & 

dynamic 

pricing, 0 

salmon 

waste) 

1,000 100% reduction (100 kg/month) 

$1,000/month 

($10/kg, included 

in Economic 

Loss) 

Economic 

Loss 

($/month) 

$0 (28-day 

wet-aging & 

dynamic 

pricing, 0 

salmon 

waste) 

$2,000 

$2,000/month savings (incl. 

premium pricing & operational 

costs) 

$2,000/month 

Water 

Wastage 

(liters/month) 

0 100 100% reduction 
$0.9/month 

($0.002/liter) 

CO2e 

Emissions 

(kg/year) 

6652.8 20,040 4,653 kg/year more 
$1,656.40/year 

($138.03/month) 

Monthly 

Savings 
   $2,723.55/month 

Yearly 

Savings 
   $32,682.56/year 
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Notes 

• Energy savings are calculated based on an electricity cost of $0.15/kWh. 

• Salmon waste savings assume a raw material cost of $10/kg. 

• Economic loss reflects the cost of wasted products and operational inefficiencies in 

traditional methods. 

• Water wastage savings are based on an estimated cost of $0.009/liter. 

• CO2 emissions savings use a carbon pricing estimate of $0.356/kg CO2e, aligned 

with 2025 market data. 

• Total annual savings ($32,682.56) incorporate energy, waste, economic, water, and 

CO2e savings, as outlined in the proposal. 
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Enhanced Report: Advancing Seafood Freshness 

Preservation with King Son IFP Chilling 

Technology 

 

Executive Summary  

King Son Instrument Tech. Co., Ltd.'s Constancy Initial Freezing Point (IFP) Chilling Technology 

represents a significant advancement in seafood preservation. Operating in the temperature range between 

0°C and the initial freezing point (IFP) of seafood (typically -0.5°C to -2.8°C), this technology extends shelf 

life, maintains organoleptic quality, and minimizes microbial and enzymatic degradation without freezing. 

This report evaluates the impact of King Son IFP Chilling on seafood freshness, drawing on its mechanisms, 

benefits, and comparative advantages over traditional chilling and freezing methods. The technology's 

ability to inhibit microbial growth, reduce respiration, and preserve cellular integrity positions it as a 

transformative solution for the seafood industry, offering economic and environmental benefits by reducing 

waste and energy use.  

1. Introduction  

Seafood is highly perishable due to its high-water content, nutrient richness, and neutral pH, which fosters 

rapid microbial and enzymatic spoilage. Traditional preservation methods, such as refrigerative (0°C to 4°C) 

and freezing (below -18°C), have limitations: refrigerative offers limited shelf life (2-10 days), while 

freezing can compromise texture and flavor due to ice crystal formation. King Son IFP Chilling operates in 

a precise temperature range just above the seafood’s initial freezing point, avoiding ice formation while 

maximizing freshness. This report assesses the IFP Chilling technology’s impact on seafood quality, shelf 

life, and industry applications, supported by scientific principles and industry insights.  

2. King Son Constancy IFP Chilling Technology: Mechanisms and 

Principles  

King Son IFP Chilling leverages the concept of the initial freezing point (IFP), the temperature at which 

crystallization begins in food tissues, typically between -0.5°C and -2.8°C for seafood. Unlike freezing, 
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which forms ice crystals that damage cellular structures, IFP Chilling maintains seafood in a non-frozen 

state, preserving tissue integrity. Key mechanisms include:  

• Temperature Control: The technology maintains a stable temperature (e.g., -0.8°C) using precision 

refrigeration systems like the King Son Convertible IFP Sub Chiller, with fluctuations as low as 

±0.3°C. This ensures seafood remains above its IFP, preventing freeze denaturation.  

• Inhibition of Microbial Growth: Low temperatures significantly reduce the growth rate of spoilage 

bacteria (e.g., pseudomonads), extending shelf life. Studies indicate microbial activity is 30-60% 

lower at -0.8°C compared to 0°C.  

• Suppression of Enzymatic Activity: IFP Chilling inhibits enzymes responsible for autolytic 

degradation, such as those breaking down adenosine triphosphate (ATP) into hypoxanthine (Hx), a 

key indicator of fish spoilage (K-value). Lower K-values correlate with higher freshness.  

• Reduced Respiration and Metabolic Rate: For live or freshly harvested seafood, IFP Chilling 

lowers cellular respiration, reducing CO2 exhalation by 30-60% compared to standard refrigerative 

temperature storage, preserving nutrients and flavor compounds.  

• Cellular Protection: The presence of natural antifreeze compounds (e.g., glucose, amino acids) in 

seafood cells, combined with the King Son Constancy IFP Chilling technology’s precise temperature 

control, prevents ice formation, maintaining cell membrane integrity and reducing drip loss.  

These mechanisms collectively extend shelf life while preserving sensory attributes (taste, texture, 

appearance) and nutritional value.  

3.Postmortem Quality Changes in Aquatic Products  

Post-mortem quality degradation in aquatic products occurs in four stages:  

1. Rigor Mortis: Post-death glycolysis produces lactic acid, and ATP and creatine phosphate 

decompose, causing muscle contraction and loss of elasticity.  

2. Rigor Off: Endogenous proteases degrade proteins, relaxing and softening muscles.  

3. Autolysis: Proteins break down into peptides and amino acids, enhancing flavor but facilitating 

bacterial growth.  

4. Putrefaction: Microbial proliferation leads to off-odors, color changes, and spoilage.  

These stages are accelerated by temperature, making low-temperature preservation critical.  

4. Effects of King Son Constancy IFP Chilling Technology  
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4.1 Inhibition of Microbial Growth  

Microbial activity is a primary cause of spoilage, particularly during autolysis and putrefaction. IFP Chilling 

reduces microbial metabolic rates by approximately twofold for every 10°C temperature decrease. At IFP 

Chilling temperatures, structured water molecules limit free water, significantly inhibiting microbial growth.  

• Study on White leg shrimp (Penaeus vannamei): Study found that after 2 days, IFP Chilling 

significantly reduced total bacterial colonies compared to refrigeration. By day 4, refrigerated shrimp 

exceeded second-grade freshness standards, while IFP Chilled shrimp remained within first-grade 

standards until day 8.  

• Cold-Tolerant Bacteria: IFP Chilling inhibits cold-tolerant bacteria that spoil aquatic products 

under refrigeration and halts the growth of mesophilic bacteria like Bacillus mutans, Vibrio 

parahaemolyticus, and Salmonella.  

4.2 Preservation of Freshness  

IFP Chilling delays the production of volatile nitrogen-containing compounds associated with spoilage, 

enhancing freshness.  

• Fish Preservation: The research showed that IFP Chilling reduced putrefactive volatile 

substances in fish, improving quality.  

• Flounder Study: The research reported that flounder under refrigeration exceeded shelf life by 

day 4, while IFP Chilling stored the flounder maintained second-grade freshness until day 18, 

extending shelf life by 14 days.  

4.3 Reduction of Chemical Reactions  

Chemical reactions such as lipid oxidation and non-enzymatic browning are temperature dependent. IFP 

Chilling, operating at lower temperature just above initial freezing point lower than refrigeration, slows 

these reactions by 1.4-2 times.  

•  Anchovy Study: The study demonstrated that anchovies stored at -1.0°C in IFP Chilling conditions 

with ozone water showed reduced lipid oxidation compared to 3°C refrigeration.  

4.4 Dehydration Applications  

IFP Chilling is used for dehydration at -1.5°C to 0°C, preserving freshness while reducing drying waste.  

•  Sardine Dehydration: The study showed that sardine fillets dehydrated at -1.5°C had a K value 

(freshness indicator) of 40-50% after 19 days, compared to 60-70% after 3 days at 20°C cold air 

drying.  
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4.5 Microbiological Safety  

King Son IFP Chilling at -1.7°C inhibits microbial growth, particularly cold-tolerant bacteria and pathogens 

like Vibrio parahaemolyticus and Salmonella. The technology maintains first-grade freshness for shrimp up 

to 8 days, compared to 4 days under refrigeration. At 0°C, microbial growth is slower than at 4°C, likely 

ensuring safety through 21-28 days with proper handling, reducing spoilage risks and enhancing consumer 

trust.  

 •  SGS Microbiological Tests:  

o Day 0: Total Viable Count (TVC) of 6.4 × 10³ CFU/g.  

o Day 28: TVC of 7.5 × 10⁵ CFU/g, indicating acceptable microbial levels for extended 

storage.  

5. Impact on Seafood Freshness  

5.1 Shelf-Life Extension  

King Son Constancy IFP Chilling Technology significantly extends the shelf life of seafood compared to 

traditional chilling. Research on super-chilling (a related concept) shows that fish stored at -1°C, -2°C, and -

3°C can last 17, 22, and 29 days, respectively, compared to 14 days at 0°C. While specific data for King Son 

Constancy IFP Chilling varies by species, the technology’s ability to maintain temperatures just above IFP 

(e.g., -0.8°C) suggests comparable or superior results. For example:  

• Finfish (e.g., salmon, cod): Shelf life extends from 7-10 days (ice chilling) to 14-21 days with 

IFP Chilling, based on reduced microbial growth and enzymatic activity.  

• Shellfish (e.g., shrimp, scallops): Shelf life increases from 2-3 days (refrigeration) to 7-14 days, 

with minimal texture degradation.  

5.2 Organoleptic Quality  

IFP Chilling preserves sensory attributes critical to consumer acceptance:  

• Texture: By avoiding ice crystal formation, IFP Chilling prevents cellular damage, maintaining 

firmness and juiciness. For sashimi-grade fish, dry aging in IFP conditions enhances flavor without 

compromising texture.  

• Flavor: Reduced enzymatic breakdown of ATP preserves umami compounds (e.g., inosine 

monophosphate). The IFP Chilling technology’s low temperature minimizes off flavors from 

microbial metabolites.  

• Appearance: Seafood retains vibrant color and sheen, with no discoloration or drying around 

edges, unlike refrigerated storage at 0-4°C.  

Organoleptic assessments of super-chilled cod and salmon show shelf-life extensions of 5-7 days beyond 
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standard refrigerative storage, with retained palatability. IFP Chilling likely achieves similar results due to 

its precise temperature control.  

5.3 Nutritional Integrity  

IFP Chilling minimizes nutrient loss by slowing bacteriological degradation and oxidative processes. Unlike 

freezing, which can disrupt protein and fat structures, IFP Chilling preserves essential fatty acids (e.g., 

omega-3s in fatty fish) and water-soluble vitamins. The technology’s ability to maintain a “living state” in 

cells ensures nutrient retention, comparable to fresh-caught seafood.  

5.4 Microbial Safety  

By inhibiting psychrotrophic pathogens and spoilage organisms, IFP Chilling enhances food safety. The IFP 

Chilling technology reduces the growth rate of specific spoilage organisms (e.g., Shewanella, 

Pseudomonas), which produce off-odors and flavors. This is critical for raw consumption (e.g., sushi-grade 

fish), where microbial safety is paramount.  

6. Comparative Analysis  

6.1 IFP Chilling vs. Traditional Chilling (0°C to 4°C)  

• Shelf Life: Traditional chilling (e.g., ice storage) limits shelf life to 7-10 days for finfish and 2-3 

days for shellfish. IFP Chilling doubles or triples this duration.  

• Quality: Ice chilling can lead to dehydration and weight loss, while IFP Chilling retains moisture 

and texture.  

• Energy Use: IFP Chilling requires precise refrigeration but uses less energy than maintaining ice 

production and storage.  

6.2 IFP Chilling vs. Freezing  

• Quality: Freezing forms large ice crystals, causing drip loss and texture degradation. IFP Chilling 

avoids these issues, offering “fresh-like” quality.  

• Consumer Perception: Consumers associate “never frozen” with higher quality, giving IFP-

chilled seafood a market advantage.  

• Flexibility: Freezing requires thawing, which can degrade quality if done improperly.  

IFP-chilled seafood is ready for immediate use.  

6.3 IFP Chilling vs. Superchilling  

King Son Constancy IFP Chilling Technology and King Son Constancy Superchilling Technology are 
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advanced food preservation methods that operate at low temperatures to extend shelf life while maintaining 

quality, but they differ in their temperature ranges and effects on food. Below is a concise comparison based 

on their definitions, processes, and outcomes:  

IFP Chilling  

• Definition: Involves storing food at temperatures between 0°C (32°F) and just above the food’s 

initial freezing point (IFP), typically -0.5°C to -2.8°C (31.1°F to 26.96°F) for most foods. The IFP 

is the temperature where ice begins to form.   

• Process: Food is kept in a non-frozen state, avoiding ice formation. This is achieved using precise 

refrigeration systems like the King Son Convertible IFP Chiller, which maintains temperatures with 

minimal fluctuation (±0.3°C) and high humidity (85–95%) to prevent drying.   

• Effects:   

o Shelf Life: Extends shelf life by 2–3 weeks compared to traditional refrigeration (0–

6°C).   

o Quality: Preserves freshness, flavor, and texture by inhibiting enzyme activity and 

microbial growth without freezing, avoiding tissue damage from ice crystals.   

o Applications: Used for fresh meat, fish, and produce. No thawing is required before 

consumption, making it ideal for cooked or ready-to-eat foods.   

o Benefits: Maintains cell integrity, reduces drip loss, and retains nutritional value. 

Energy-efficient compared to freezing.   

• Example: Storing poultry at 0°C to -1°C to keep it fresh without freezing, compliant with 

regulations like the EC’s fresh poultry definition (-2°C to +4°C).  

IFP Superchilling  

• Definition: Involves cooling food to 1–2°C just slightly below its initial freezing point, 

typically -1.5°C to -2°C (29.3°F to 28.4°F), where 10–30% of the water content forms small ice 

crystals, often in the outer layer (shell freezing).   

• Process: Food is rapidly cooled using methods like blast chillers, mechanical freezers, or slurry 

ice to form a thin frozen layer, then stored at a stable superchilling temperature (e.g., -1.7°C for 

salmon) with precise control (±0.3°C, ±5% humidity) to minimize large ice crystal growth.   

• Effects:   

o Shelf Life: Extends shelf life by 3–4 weeks, or 1.4–4 times longer than traditional 

refrigerative temperature storage, due to reduced bacterial and enzymatic activity.  

o For example, superchilled salmon lasts 17–28+ days vs. 14 days on ice.   

o  Quality: The IFP (Initial Freezing Point) Superchilling process effectively maintains 

the glossy appearance and firmness of seafood and meat products. While small ice crystal 

formation may induce slight and limited texture changes, these are minimal compared to 
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traditional freezing methods. Drip loss is significantly lower than freezing, though slightly 

higher than IFP chilling without surface ice formation. The use of vacuum packaging further 

enhances quality retention, minimizing oxidation, microbial growth, and moisture loss 

throughout storage.  

o Applications: Common for seafood (e.g., salmon, cod), poultry, and pork. Used in 

processing (e.g., filleting) and transport without ice, reducing costs.  

o Benefits: Longer shelf life, higher yields (e.g., in filleting), and energy savings 

compared to freezing. Thawing is faster than fully frozen products.  o    

• Example: King Son Shell-Superchilling processed salmon at -1.7°C to form 10–30% ice, 

preserving it for 2–3 weeks with minimal weight loss compared to refrigeration.  

•  Key Differences Comparison  

Aspect  King Son IFP Chilling  King Son IFP Superchilling  

Temperature 

Range  

0°C to just above IFP (-0.5°C to  

-2.8°C)  

-1.5°C to -2°C (1–2°C just slightly below  

IFP)  

Ice 

Formation  

None; non-frozen state  10–30% water frozen, often in outer layer  

Shelf Life  2–3 weeks  3–4 weeks (1.4–4x longer than chilling)  

Quality 

Impact  

No tissue damage; preserves 

original texture  

Limited slight texture changes due to small ice 

crystals  

Aspect  King Son IFP Chilling  King Son IFP Superchilling  

Applications  Fresh produce, meat, cooked 

foods  

Seafood, poultry, processing, transport  

Thawing  Not required  Minimal thawing needed  

Energy Use  Lower than freezing  Lower than freezing, slightly higher than IFP 

chilling  

Critical Considerations  

• IFP Chilling is better for foods requiring no freezing to maintain premium texture and freshness, 

especially for retail or culinary applications where thawing is undesirable. However, its shorter shelf-

life limits long-term storage.   

• IFP Superchilling offers longer preservation and is ideal for industrial processing and transport 

(e.g., fish without ice contained in the box), but precise temperature control is critical to avoid large 

ice crystals that could damage the texture.   

• Regulatory nuances exist: in the US, poultry superchilled above -3.3°C (26°F) can be marketed as 

“fresh,” while EU regulations define fresh poultry as -2°C to +4°C, aligning more with King Son 

Constancy IFP chilling Technology.   

Both methods outperform traditional refrigeration in shelf life and quality but cater to different needs. King 

Son Constancy IFP Chilling Technology prioritizes zero freezing for maximum freshness, while King Son 

Constancy IFP Superchilling Technology balances longer storage with minimal freezing. For specific foods 
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like salmon, Shell Superchilling process and treatment has proven effective in experiments, reducing weight 

loss and maintaining appearance when vacuum-packed. Always verify the initial freezing point of the 

product and use standardized equipment to ensure consistent results.  

7. Experimental Validation: Salmon Shell Superchilling  

An experiment conducted from March 18 to April 15, 2024, tested King Son IFP Chilling on salmon fillets 

using an IRINOX Blast Chiller and King Son Convertible IFP Seafood Sub Chiller.  

 

  

7.1 Methodology  

• Sample: Fresh salmon fillets (imported from Norway to Taiwan).  

• Initial Freezing Point: -2.2°C.  

• Processing: Fillets were Shell-Superchilled process at -35°C for 5 minutes to form a surface ice 

content of less than 30%, vacuum-packed, and stored at -1.7°C ± 0.3°C with 90% ± 5% humidity for 

28 days.  

• Measurements: pH, sweetness, sensory evaluation (color, texture, aroma), and sous-vide cooking 

quality were assessed weekly.  

 

7.2 Results  

• Day 1 (March 18):  

o Tail: pH 6.27, Sweetness 18.0.  
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o Mid-section: pH 6.65.  

• Day 7 (March 25):  

o Tail (stored at -0.8°C): pH 6.44, Sweetness 10.8, Sensory Score 7. Bright color, firm 

texture, reduced elasticity. Sous-vide cooked salmon was fresh flavor.  

o Mid-section (stored at -1.7°C): pH 6.6, Sweetness 19.6, Sensory Score 9-10. Vibrant 

color, elastic texture, rich aroma. Sous-vide cooked salmon was juicy and aromatic. • 

 Day 14 (April 1):  

o Salmon’s mid-section flesh: preserved and stored at -1.7℃ degrees for 21 days, pH 

value 6.38, sweetness 18.4.  

o Sensory evaluation score 9 - 10  

o The color is bright, the muscle has a sheen, the fish meat has a rich aroma, the fish meat 

still has elasticity, and the texture is clear. o  Sous-vide at 60°C for 2 hours - the fish has an 

enticing and rich aroma, is juicy and flavorful with a hint of sweetness.  

• Day 21 (April 8):  

o Mid-section (stored at -1.7°C): pH 6.38, Sweetness 18.4, Sensory Score 9-10. Bright 

color, shiny muscle, rich aroma, slightly declined elasticity, clear texture structure. Sous-vide 

cooked salmon was rich in aroma, juicy, and delicious, though sweetness was slightly 

declined.  

• Day 28 (April 15):  

o Mid-section (stored at -1.7°C): pH 6.39, Sweetness 18.2, Sensory Score 9-10. Vibrant 

color, glossy flesh, no noticeable difference from day 21. Rich aroma, reduced elasticity, 

clear texture structure. Sensory evaluation of flavor and sweetness was slightly lower than 

the peak on day 21. Sous-vide cooked salmon had a sensory evaluation slightly below the 

day 21 peak.  

7.3 Microbiological Safety  

King Son Constancy IFP Chilling at -1.7°C inhibits microbial growth, particularly cold-tolerant bacteria and 

pathogens like Vibrio parahaemolyticus and Salmonella. The IFP Chilling technology maintains first-grade 

freshness for shrimp up to 8 days, compared to 4 days under refrigeration. At -1.7°C, microbial growth is 

slower than at 4°C, likely ensuring safety through 21-28 days with proper handling, reducing spoilage risks 

and enhancing consumer trust.  

 •  SGS Microbiological Tests:  

o Day 0: Total Viable Count (TVC) of 6.4 × 10³ CFU/g.  

o Day 28: TVC of 7.5 × 10⁵ CFU/g, indicating acceptable microbial levels for extended 

storage.  
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7.4 Findings  

The mid-section stored at -1.7°C exhibited superior quality retention compared to the tail at 0.8°C, which 

was insufficient for long-term shelf-life extension. IFP Chilling at -1.7°C preserved sensory attributes and 

extended shelf life effectively, with acceptable microbial levels after 28 days.  

8. Industry Applications and Benefits  

8.1 Supply Chain Flexibility  

King Son Constancy IFP Chilling Technology enables longer storage and transport times, allowing seafood 

to reach distant markets without quality loss.   

8.2 Economic Value  

• Reduced Waste: By extending shelf life, IFP Chilling reduces spoilage losses, which account for 

21.3% of fresh fish and 24.1% of shellfish at retail.  

• Premium Pricing: Consumers pay a premium for fresh, high-quality seafood, and IFP Chilling 

supports “never frozen” claims.  

• Energy Efficiency: Compared to freezing, IFP Chilling uses less energy, lowering operational 

costs.  

8.3 Environmental Impact  

IFP Chilling reduces food waste and energy consumption, aligning with sustainability goals. Unlike air-

shipped fresh seafood, IFP-chilled products can be transported via sea or rail, lowering carbon emissions.  

8.4 Culinary Applications  

Chefs, particularly in French and Japanese cuisine, use IFP Chilling for dry aging sashimi and premium 

seafood, enhancing flavor while ensuring safety. The IFP Chilling technology’s adoption in high-end 

restaurants underscores its ability to deliver superior quality.  

9. Future Prospects  

King Son IFP Chilling, endorsed by EU regulations (2023) and commended by the World Intellectual 

Property Organization (2020), is poised for broader adoption. Future developments could include:  



 

- 70 - Copyright © 2026 King Son Instrument Tech. Co., Ltd. 

• Integration with IoT: The A7 Intelligent Food-Tech Controller enables real-time monitoring, 

enhancing precision and scalability.  

• Expanded Applications: Beyond seafood, IFP Chilling could preserve other perishables (e.g., 

meat, produce), as demonstrated with Korean sesame leaves.  

• Blockchain Integration: Combining IFP Chilling with blockchain for traceability could enhance 

supply chain transparency.  

10. Conclusion  

King Son IFP Chilling Technology revolutionizes seafood preservation by extending shelf life, preserving 

sensory and nutritional quality, and enhancing microbial safety. Its precise temperature control, operating 

just above the initial freezing point, outperforms traditional chilling and freezing, offering a fresh-like 

experience without the drawbacks of ice crystal formation. The IFP Chilling technology’s economic, 

environmental, and culinary benefits make it a game-changer for the seafood industry. While challenges like 

cost and implementation complexity exist, ongoing advancements and regulatory support position IFP 

Chilling as a cornerstone of modern food preservation.  

11. Recommendations  

• Industry Adoption: Seafood processors should invest in IFP Chilling systems, prioritizing 

species with high market value (e.g., salmon, shrimp).  

• Research: Conduct species-specific studies to optimize IFP settings and quantify shelflife 

extensions.  

• Consumer Awareness: Launch marketing campaigns to educate consumers on the benefits of 

IFP-chilled seafood.  

• Policy Support: Governments should incentivize adoption through subsidies for energy efficient 

refrigeration technologies.  
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Ensuring Excellence: King Son Convertible IFP 

Aging Chiller Meets International Seafood 

Preservation & Aging Regulations 

 

Introduction 

The King Son Convertible IFP Aging Chiller is an advanced refrigeration system designed for the aging, 

treatment, and preservation of seafood. Engineered to comply with international technical guidelines and 

initiatives, this chiller ensures prime quality and microbiological safety for both wet and dry-aged seafood. 

By leveraging King Son Constancy IFP Chilling Technology, the system maintains precise temperature 

control within the Initial Freezing Point (IFP) range of -2.7°C to -0.5°C, enabling extended aging without 

freezing. This evaluation evaluates the IFP Chiller's performance against global standards, its technical 

specifications, and its ability to deliver safe, high-quality aged seafood. 

Compliance with International Aging Guidelines 

The King Son Convertible IFP Aging Chiller aligns with rigorous international standards for seafood aging, 

ensuring safety, quality, and regulatory compliance. Below is an overview of its conformity with key 

guidelines: 

1. European Food Safety Authority (EFSA) - The use of the so-called ‘superchilling’ 

technique for the transport of fresh fishery products 

• https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2021.6378  

• Definition: Superchilling lowers the temperature of fresh products to 1-2°C below their initial 

freezing point. 

• Application: Recognized for extending shelf life under controlled conditions. 

• Chiller Compliance: The IFP Chiller supports superchilling at -1°C, just below the initial freezing 

point, ensuring compliance with EU regulations for extended shelf life of food. 

• Commission Delegated Regulation (EU) 2022/2258 - EUR-Lex - Superchilling  

o https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022R2258  

2. European Food Safety Authority (EFSA) - Microbiological Safety of Aged Meat (2023) 

• EFSA Journal 2023;21(1):7745 

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2021.6378
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022R2258
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• https://www.efsa.europa.eu/en/efsajournal/pub/7745  

• https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2023.7745  

• Key Hazards: Shiga toxin-producing Escherichia coli (STEC), Salmonella spp., Staphylococcus aureus, 

Listeria monocytogenes, Yersinia spp., Campylobacter spp., Clostridium spp., and molds (Aspergillus 

spp., Penicillium spp.) that may produce mycotoxins. 

• Recommended Conditions: Meat surface temperature of -0.5°C to 3.0°C, RH of 75-85%, and airflow of 

0.2-0.5 m/s for up to 35 days to prevent microbial growth and mycotoxin formation. 

• Chiller Compliance: The IFP Chiller precisely controls temperature, humidity, and airflow within 

EFSA’s specified ranges, minimizing microbiological risks during aging. 

• Commission Delegated Regulation (EU) 2024/1141 - EUR-Lex - IFP Chilling 

o Microbiological safety of aged meat 

o The microbiological hazards that may be present in all aged meats included Shiga toxin‐

producing Escherichia coli (STEC), Salmonella spp., Staphylococcus aureus,Listeria 

monocytogenes, enterotoxigenic Yersinia spp., Campylobacter spp. and Clostridium spp. Moulds, 

such as Aspergillus spp. and Penicillium spp., may produce mycotoxins when conditions are 

favourable but may be prevented by ensuring a meat surface temperature of −0.5 to 3.0°C, with a 

relative humidity (RH) of 75–85% and an airflow of 0.2–0.5 m/s for up to 35 days. 

o https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401141  

• King Son Constancy IFP Chilling at -1.7°C inhibits microbial growth, particularly cold-tolerant 

bacteria and pathogens like Vibrio parahaemolyticus and Salmonella. The IFP Chilling technology 

maintains first-grade freshness for shrimp up to 8 days, compared to 4 days under refrigeration. At -

1.7°C, microbial growth is slower than at 4°C, likely ensuring safety through 21-28 days with proper 

handling, reducing spoilage risks and enhancing consumer trust. 

o Comprehensive Report: Wet-Aged Salmon Using King Son Constancy IFP Chilling 

Technology 

o SGS Microbiological Tests: 

o https://www.kingson-foodtech.com/files/WetAgedSalmon_KingSon_IFP_Report.pdf  

▪ Day 0: Total Viable Count (TVC) of 6.4 × 10³ CFU/g. 

▪ Day 28: TVC of 7.5 × 10⁵ CFU/g, indicating acceptable microbial levels for 

extended salmon fillets preservation and wet aged. 

3. WIPO Recommendation for King Son Constancy IFP Superchilling Technology 

https://www.efsa.europa.eu/en/efsajournal/pub/7745
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2023.7745
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401141
https://www.kingson-foodtech.com/files/WetAgedSalmon_KingSon_IFP_Report.pdf
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• Overview: The World Intellectual Property Organization (WIPO), a self-funding agency of the United 

Nations with 193 member states, recognizes innovative technologies tackling food loss. Superchilling, as 

implemented by King Son Instrument Tech. Co., maintains food temperatures between −1.5°C to −1.0°C, 

achieving a state where approximately half of the water content is frozen. This prevents the formation of 

large ice crystals, which can degrade quality compared to fresh products. Precise temperature control 

within this narrow range is critical to avoid slow freezing, which leads to large ice crystal formation. 

Superchilling slows bacterial activity, extending shelf life, particularly for fish and meat, with minimal 

impact on quality. For white fish, storage time can increase from 15 days to 28 days or more. 

• Chiller Compliance: The IFP Chiller's sophisticated controller ensures constant temperature and humidity 

at multiple points, aligning with WIPO's recommendations for superchilling technology to reduce food 

loss and enhance shelf life. 

 

4. Commercial Thawing and Tempering Practices 

• King Son IFP Superchilling Thawing Technology: Controlled at -1°C to maintain product integrity. 

Post-thaw holding, aging flow and usage.   

• King Son IFP Superchilling Tempering Technology: Conducted at -5°C to -2°C. Prepares frozen 

goods for cooking, minimizing drip loss.  

• Chiller Compliance: The IFP Chiller’s flexible temperature settings support both thawing and 

tempering processes, ensuring safety and quality in cold-chain operations. 

Technical Features of the King Son Convertible IFP Aging Chiller 

The IFP Chiller’s advanced features enable it to meet and exceed global standards for seafood aging: 

1. King Son Constancy IFP Chilling Technology: 

o Maintains precise temperatures within the IFP range (-2.7°C to -0.5°C) without freezing the 

meat, preserving texture and flavor. 

o Supports both wet and dry aging processes for maximum versatility. 

2. Environmental Control: 

o Temperature: Adjustable from -5°C to 3°C, with a primary focus on -2.7°C to -0.5°C for 

optimal aging. 

o Relative Humidity (RH): Maintains 75-85% to prevent excessive moisture loss or microbial 

growth. 

o Airflow: Regulates airflow at 0.2-0.5 m/s to ensure uniform conditions and minimize mold 

formation. 
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3. Microbiological Safety: 

o Reduces the risk of spoilage bacteria (Pseudomonas spp., Lactobacillus spp., Enterococcus 

spp., Weissella spp., Brochothrix spp., Leuconostoc spp., Shewanella spp., Clostridium spp.) 

through controlled conditions. 

o Mitigates mycotoxin risks from molds by maintaining optimal temperature, humidity, and 

airflow. 

4. Extended Aging Capability: 

o Supports wet aging for 49+ days and dry aging for 42+ days without flavor deterioration or 

microbial risk, surpassing standard industry practices. 

Benefits for Seafood Processors and Retailers 

The King Son Convertible IFP Aging Chiller offers significant advantages for seafood processors and 

retailers: 

• Regulatory Compliance: Meets or exceeds international seafood aging standards and technical 

guideline, ensuring market access and consumer safety. 

• Premium Quality: Enhances palatability, mouthfeel, tenderness, flavor, juiciness and overall liking 

through extended dry-/wet-aging, delivering high-value products. 

• Extended Shelf Life: the IFP Chilling, Shell-Superchilling storage, preservation and low-

temperature aging reduce spoilage, allowing for longer storage and distribution timelines. 

• Versatility: Supports both wet and dry aging, as well as thawing and tempering, in a single system. 

• Cost Efficiency: Precise environmental control minimizes waste and energy consumption, 

optimizing operational costs. 

Conclusion 

The King Son Convertible IFP Aging Chiller is a state-of-the-art solution for seafood preservation and aging, 

offering unmatched precision, safety, and compliance with international standards. Its ability to maintain 

optimal conditions for extended wet and dry aging, combined with its support for superchilling, thawing, and 

tempering, makes it an ideal choice for processors and retailers seeking to deliver premium-quality aged 

seafood. By adhering to guidelines from EFSA, and EU regulations and UN WIPO recommendation, The 

IFP Chiller ensures microbiological safety and superior palatability, positioning it as a leader in the global 

meat aging industry. 

 



 

- 75 - Copyright © 2026 King Son Instrument Tech. Co., Ltd. 

4 IFP Aging Chiller Strategy for Dry and Wet 

Aging Seafood Market 

Seafood Aging Processing and Operations – What, How, and Why King Son Convertible 

IFP Aging Chiller Outperforms Traditional Chilling Rooms, Superchilling Tunnels, and 

Generic Dry/Wet Aging Systems 

 

Executive Summary 

The King Son Convertible IFP Aging Chiller is a modular, multi-mode, AIoT-enabled seafood preservation 

and aging platform that transforms high-value fish (salmon, tuna, cod, halibut, kingfish, etc.) into premium 

wet-aged and dry-aged products while simultaneously delivering 2–4× longer “fresh-like” shelf life through 

IFP Superchilling. 

Core operating modes tailored for seafood: 

• IFP Wet Aging (−1.7 °C ±0.3 °C, 90–95% RH) – Chef-grade tenderness + deep umami 

development (14–28 days peak sensory window) 

• IFP Dry Aging (−0.8 °C ±0.3 °C, 70–80% RH with controlled airflow) – Concentrated flavor, 

cleaner finish, crisp skin, “steak-like” texture (7–21+ days) 

• IFP Superchilling (−1.5 to −1.8 °C, 10–30% surface micro-ice) – Ice-free logistics, 21–35 day 

case-ready shelf life, drip loss <2% 

• Standard IFP Chilling (0.0 to +0.5 °C) – Baseline fresh extension 

The system delivers ±0.3 °C temperature precision, ±5% RH stability, UVC sterilization, and full AIoT 

cloud monitoring with HACCP-grade audit trails. 

US/EU market MSRP: USD 24,000 / EUR 22,500 per 1,000 kg-capacity unit (identical hardware platform as 

seafood program). Recommended four-Chiller modular strategy for concurrent multi-mode operation and 

weekly clearance. 

ROI (1,000 kg/month finished output, 21–28 day average cycle) is typically 3.8–7.5 months depending on 

premium pricing achieved (conservative EUR 18/kg → aggressive EUR 45/kg for long-cycle dry-aged 

salmon/tuna). 

This report positions the IFP Aging Chiller as the only seafood-specific convertible platform that safely 

bridges freshness preservation → premium aging → quantified commercial value, already validated in 

Michelin-star kitchens and large-scale salmon processors.  
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Vision: Evolve from “chiller” to AI-driven seafood data platform (A7 Core control → A7 Sense logging → 

A7 Price dynamic pricing), delivering waste prediction, maturity forecasting, and sustainable margin 

enhancement. 

1. Market Context: Global Premium & Aged Seafood Demand (What) 

1.1 Market Growth Drivers 

• Global salmon market >3.2 million tonnes/year; premium/ASC portion growing 8–12% CAGR 

• Dry-aged and wet-aged fish now standard in Michelin/HoReCa (Noma, Fat Duck, DiverXO, etc.) 

• Retail demand for “aged umami” convenience products exploding in Japan, EU, US (Whole Foods, 

Eataly, S Group, Reitan) 

• Foodservice recovery + sustainability regulations favor waste-reducing technologies that extend shelf 

life 3–4× 

1.2 Typical Monthly Production Targets (Seafood Aging) 

Market Segment Typical Output 

(kg/month) 

Aging WIP (21–

35 days) 

Notes 

Boutique Fishmongers 200–800 300–1,400 In-store display + 

differentiation 

High-End HoReCa 400–1,500 600–2,500 Menu consistency, signature 

dishes 

Specialty Retail Grocers 800–3,000 1,200–5,000 Front-of-house aging Chillers 

Large Salmon/Whitefish 

Processors 

3,000–10,000+ 5,000–18,000+ Case-ready + export-grade 

premium SKUs 

For 1,000 kg/month finished aged product → ~1,600–1,800 kg WIP required. Four-Chiller parallel strategy 

enables weekly staggered clearance and stable cash flow. 

1.3 Challenges Traditional Systems Cannot Solve 

• Standard chilling (0–4 °C): 7–12 day shelf life → high markdowns 

• Blast superchilling tunnels: excellent for bulk but no aging capability, high drip on thaw, no 

humidity control 

• Generic dry-aging Chillers (e.g., Dry Ager, Steak Ager): designed for red meat → too warm (+1 to 

+3 °C) → rapid microbial risk on delicate fish 

• Result: most operators limited to <14 day cycles or accept 8–20% spoilage/yield loss 

2. Competitive Comparison (How) 
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Metric King Son IFP 

Convertible (−1.9 

to +0.5 °C) 

Traditional Chilling 

Room (0–4 °C) 

Generic 

Superchilling 

Tunnel 

Dry Ager 

Type (0–

25 °C) 

Temperature Precision ±0.3 °C ±1–2 °C ±0.5 °C (short 

term) 

±1 °C 

Humidity Precision ±5% RH ±10–15% Not controlled ±10% 

Safe Aging Window 

(fish) 

7–35+ days 7–12 days 18–25 days (no 

aging) 

<14 days 

(high risk) 

Spoilage Target 2–5% 10–25% 5–12% 15–30% on 

fish 

Multi-Mode (wet/dry 

aging/superchilling) 

Yes – single 

platform 

No Superchilling 

only 

Dry only 

UVC + AIoT HACCP 

Logging 

Standard Optional/custom Rarely Optional 

Investment (1,000 kg 

grade) 

USD 96k (4 units) USD 60–120k USD 150–300k USD 50–

80k 

3. Why King Son IFP Wins (Technical & Economic Advantages) 

3.1 Four-Chiller Seafood Strategy (recommended rollout) 

Chiller Mode & Parameters Cycle Target Product Example 

1 Dry Aging (−0.8 °C, 70–80% 

RH) 

10–21 days Signature dry-aged salmon/loin 

2 Wet Aging (−1.7 °C, 92–95% 

RH) 

14–28 days Umami-enhanced case-ready portions 

3 Superchilling (−1.6 °C micro-ice) 21–35 days Export / ice-free logistics 

4 Optional Flexible (display / 

backup) 

Rolling In-store theater + small batch 

3.2 Sensory & Pricing Ladder (example: Atlantic salmon loin, ex-factory EU) 

Week IFP Dry-Aged (−0.8 °C) IFP Wet-Aged (−1.7 °C) Superchilled Fresh-Extended 

1 EUR 22/kg EUR 16/kg EUR 13/kg 

2 EUR 28/kg EUR 20/kg EUR 14/kg 

3 EUR 35/kg EUR 25/kg EUR 14.5/kg 

4 EUR 42/kg EUR 30/kg EUR 15/kg 

5+ EUR 48–65/kg 

(boutique) 

EUR 32–38/kg (premium retail) — 

3.3 ROI Scenarios (1,000 kg/month finished, COGS EUR 8/kg salmon, OPEX EUR 1,800/month, 

CAPEX EUR 90,000) 

Scenario Avg. Selling Price Spoilage Gross Margin/month Payback 

Conservative EUR 20/kg 5% EUR 9,500 9.5 months 

Baseline EUR 28/kg 3.5% EUR 17,200 5.2 months 

Aggressive EUR 38/kg 2.5% EUR 26,800 3.4 months 

Conclusion & Next Step 
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The King Son Convertible IFP Aging Chiller is the only system proven at scale that safely converts standard 

salmon/whitefish into three distinct premium revenue streams — extended-fresh, wet-aged, and dry-aged — 

inside the same modular platform. 

We invite processors, specialty retailers, and HoReCa groups to join our 2026–2027 Early Adopter Program 

(discounted pilot Chillers + co-developed protocols + revenue-share dynamic pricing API). 

Together we will make precision-aged seafood the new profit center of sustainable high-value fish 

processing. 
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ROI Sensitivity Analysis for King Son Convertible 

IFP Aging Chiller Deplment at Seafood Processors 

(Case Ready Salmon Processors) 

Introduction 

This sensitivity analysis adapts the seafood processor deplment model to evaluate the return on investment 

(ROI) for King Son Convertible IFP (Intelligent Food Preservation) Aging Chillers at case-ready salmon 

processors. Designed for King Son's partnerships with seafood processors, it targets the development of a 

premium wet-aged case-ready salmon market for retail and food service. IFP technology empls precision 

chilling and superchilling at -1.7°C ± 0.3°C (28.94°F ± 0.54°F), above salmon's initial freezing point (-

2.2°C), to extend shelf life by 50-100%, minimize drip loss, preserve texture and flavor without freezing, and 

enable "aged-like-fine-wine" products like IVP (individually vacuum-packaged) salmon fillets. This creates 

differentiation in health-oriented markets, where omega-3-rich salmon appeals to sustainability-focused 

consumers, but requires careful management to avoid oxidation in fatty fish. 

Drawing on February 2026 market data, global farmed salmon supply is tight, with 2-3% growth led by 

Chile (2-5% biomass) offsetting Norway's -1% decline due to biological issues, totaling ~3-4 million metric 

tons. Wholesale Atlantic salmon averages USD 7.5-8.0/kg (≈USD 3.40-3.63/lb., CAD 10.20-10.88/kg, 

€6.35-6.77/kg, NOK 72.75-77.6/kg, SEK 67.05-71.52/kg, DKK 47.03-50.16/kg, NTD 237-253/kg), with 

Norwegian exports at NOK 73-80/kg (~USD 7.52-8.25/kg). The market is valued at USD 18.3-30 billion, 

projected to USD 25.9-50.97 billion by 2031-2033 (CAGR 4.6-8.5%), driven by processed products. Case-

ready salmon grows, akin to beef's 70% share, with superchilled IVP commanding 20-40% premiums for 

21+ day shelf life vs. 7-10 days standard. 

For a four-chiller pilot (1,000 kg/month, mid-size processors for retail/food service), investment is USD 

88,320 (≈CAD 120,115, €74,719, NOK 856,704, SEK 789,619, DKK 553,449, NTD 2,791,000) post-8% 

discount (MSRP USD 96,000). Throughput: 12,000 kg/year, with 7-21 day cycles for IFP programs. Shorter 

than beef (21-35 days) due to salmon's perishability, focusing on preservation. Model assesses ROI/payback, 

incorporating salmon nuances: superchilling reduces ice crystals but risks off-flavors if over-aged; aligns 

with regenerative aquaculture; edge cases like seasonal demand (e.g., summer) boost throughput, biological 

risks (e.g., lice) disrupt supply. 

Key Assumptions in the Updated ROI Model 

• Investment: USD 88,320 (≈CAD 120,115, €74,719, NOK 856,704, SEK 789,619, DKK 553,449, 

NTD 2,791,000). Versatile for proteins. 
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• Throughput: 12,000 kg/year (supply-validated; scalable). Base 14-day cycles. 

• Costs and Prices (Feb 2026): 

o Input cost = USD 7.8/kg (≈USD 3.54/lb., CAD 10.61/kg, €6.60/kg, NOK 75.66/kg, SEK 

69.73/kg, DKK 48.89/kg, NTD 246/kg; wholesale Atlantic, stable in tight market). 

o Base selling price = USD 12/kg (≈USD 5.44/lb., CAD 16.32/kg, €10.15/kg, NOK 116.4/kg, 

SEK 107.28/kg, DKK 75.24/kg, NTD 379/kg; wholesale case-ready, margins with retail 

~USD 10.25-14.50/lb.). 

o Energy cost = USD 0.5/kg (≈USD 0.23/lb., CAD 0.68/kg, €0.42/kg, NOK 4.85/kg, SEK 

4.47/kg, DKK 3.14/kg, NTD 15.80/kg);  

o Labor = USD 1/kg (≈USD 0.45/lb., CAD 1.36/kg, €0.85/kg, NOK 9.7/kg, SEK 8.94/kg, DKK 

6.27/kg, NTD 31.60/kg) (stable). 

• Benefits: 

o Price premium: Base 30% to USD 15.60/kg (≈USD 7.08/lb., CAD 21.22/kg, €13.21/kg, NOK 

151.32/kg, SEK 139.46/kg, DKK 97.81/kg, NTD 493/kg; 20-40% for superchilled IVP in 

tight supply). 

o Yield gain: Base 5% (50% drip reduction; buffers harvest variability). 

o Savings: Base 30% energy (20-50% AIoT); 50% labor (40-70% automation). 

• Formulas: Formulas: Revenue Uplift = (Throughput × Price Premium $/kg) + (Throughput × Yield Gain % × 

Uplifted Price); Total Savings = (Throughput × Energy Cost × Energy Saving %) + (Throughput × Labor Cost 

× Labor Saving %); Net Uplift = Revenue Uplift + Total Savings; ROI (%) = (Net Uplift / Investment) × 100; 

Payback (months) = (Investment / Net Uplift) × 12. 

Adaptations: Shorter cycles enhance throughput; premiums from freshness extension; ESG via reduced 

energy/carbon. Risks: Tariffs on Chilean imports, harvest issues; implications: Land-based RAS growth 

(27% CAGR to USD 4B by 2034). 

Base Case Results 

In 2026's tight supply, pilot shows strong returns for premium case-ready salmon. 

Metric Value 

(USD) 

Value 

(CAD) 

Value 

(€) 

Value 

(NOK) 

Value 

(SEK) 

Value 

(DKK) 

Value 

(NTD) 

Notes 

Throughput 

(kg/year) 

12,000 N/A N/A N/A N/A N/A N/A Base. 

Net Uplift 

(/year) 

59,400 80,784 50,250 576,198 530,916 372,303 1,877,000 Gain. 



 

- 81 - Copyright © 2026 King Son Instrument Tech. Co., Ltd. 

Metric Value 

(USD) 

Value 

(CAD) 

Value 

(€) 

Value 

(NOK) 

Value 

(SEK) 

Value 

(DKK) 

Value 

(NTD) 

Notes 

ROI (%) 67.3 N/A N/A N/A N/A N/A N/A Return. 

Payback 

(months) 

17.8 N/A N/A N/A N/A N/A N/A Recovery. 

Breakdown: Revenue Uplift USD 51,600 (premium 43,200 + yield 8,400); Savings USD 7,800. Per-kg: USD 

4.95/kg (≈USD 2.25/lb., CAD 6.73/kg, €4.19/kg, NOK 48.02/kg, SEK 44.25/kg, DKK 31.04/kg, NTD 

156/kg). Nuances: Holiday spikes uplift 10-15%; poor harvests extend payback. 

Sensitivity Analysis 

±10-33% variations. Premium/throughput sensitive in tight supply; investment increases payback, offset by 

premiums. Salmon: Yield resilient to variability; energy suits cold chains. 

1. Price Premium % (20-40%) 

Tight supply enables 35%+ for IVP; <15 months payback. E.g., king salmon USD 18-25/lb. retail. 

Premium % Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

0.20 12,000 37,200 (CAD 50,592, €31,480, NOK 360,864, 

SEK 332,508, DKK 233,196, NTD 1,175,000) 

42.1 28.5 

0.25 12,000 48,300 (CAD 65,688, €40,878, NOK 468,510, 

SEK 431,742, DKK 302,769, NTD 1,526,000) 

54.7 22.0 

0.30 12,000 59,400 (CAD 80,784, €50,250, NOK 576,198, 

SEK 530,916, DKK 372,303, NTD 1,877,000) 

67.3 17.8 

0.35 12,000 70,500 (CAD 95,880, €59,643, NOK 683,835, 

SEK 630,090, DKK 441,837, NTD 2,228,000) 

79.8 15.0 

0.40 12,000 81,600 (CAD 110,976, €69,036, NOK 

791,472, SEK 729,264, DKK 511,371, NTD 

2,579,000) 

92.4 13.0 

Nuances: 20% commodity; 40% niche, marketing key. 

2. Yield Gain % (3-7%) 

Key in flat production, buffering drops in fatty varieties. 

Gain % Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

0.03 12,000 55,800 (CAD 75,888, €47,221, NOK 541,266, 

SEK 498,732, DKK 349,827, NTD 1,763,000) 

63.2 19.0 

0.04 12,000 57,600 (CAD 78,336, €48,730, NOK 558,720, 

SEK 514,944, DKK 361,152, NTD 1,820,000) 

65.2 18.4 

0.05 12,000 59,400 (CAD 80,784, €50,250, NOK 576,198, 

SEK 530,916, DKK 372,303, NTD 1,877,000) 

67.3 17.8 

0.06 12,000 61,200 (CAD 83,232, €51,770, NOK 593,664, 

SEK 547,128, DKK 383,628, NTD 1,934,000) 

69.3 17.3 
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Gain % Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

0.07 12,000 63,000 (CAD 85,680, €53,289, NOK 611,130, 

SEK 563,340, DKK 394,953, NTD 1,991,000) 

71.3 16.8 

Implications: 3% poor quality; 7% AIoT optimized. 

3. Average Aging Days (7-21) 

Shorter increases throughput (7 days →18,000 kg/year). Avoid >21 to prevent degradation. 

Days Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

7 18,000 89,100 (CAD 121,176, €75,379, NOK 864,297, 

SEK 796,374, DKK 558,455, NTD 2,816,000) 

100.9 11.9 

10 14,400 71,280 (CAD 96,941, €60,303, NOK 691,416, SEK 

637,099, DKK 446,764, NTD 2,252,000) 

80.7 14.9 

14 12,000 59,400 (CAD 80,784, €50,250, NOK 576,198, SEK 

530,916, DKK 372,303, NTD 1,877,000) 

67.3 17.8 

17 10,500 51,975 (CAD 70,686, €43,971, NOK 504,158, SEK 

464,579, DKK 325,765, NTD 1,642,000) 

58.8 20.4 

21 9,600 47,520 (CAD 64,627, €40,202, NOK 460,944, SEK 

424,704, DKK 297,792, NTD 1,502,000) 

53.8 22.3 

Nuances: 21 days exports; shorter responsiveness. 

4. Energy Saving % (20-40%) 

Aligns sustainability, gains in energy-intensive ops. 

Saving % Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

0.20 12,000 58,200 (CAD 79,152, €49,245, NOK 564,534, 

SEK 520,164, DKK 364,794, NTD 1,839,000) 

65.9 18.2 

0.25 12,000 58,800 (CAD 79,968, €49,757, NOK 570,366, 

SEK 525,540, DKK 368,548, NTD 1,858,000) 

66.6 18.0 

0.30 12,000 59,400 (CAD 80,784, €50,250, NOK 576,198, 

SEK 530,916, DKK 372,303, NTD 1,877,000) 

67.3 17.8 

0.35 12,000 60,000 (CAD 81,600, €50,760, NOK 582,000, 

SEK 536,400, DKK 376,200, NTD 1,896,000) 

67.9 17.7 

0.40 12,000 60,600 (CAD 82,416, €51,268, NOK 587,802, 

SEK 541,764, DKK 379,854, NTD 1,915,000) 

68.6 17.5 

Implications: >40% renewables; taxes amplify. 
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5. Labor Saving % (40-60%) 

Mitigates shortages. 

Saving % Throughput 

(kg/year) 

Net Uplift (USD/year) ROI 

(%) 

Payback 

(months) 

0.40 12,000 56,400 (CAD 76,704, €47,726, NOK 547,068, 

SEK 503,952, DKK 353,469, NTD 1,782,000) 

63.9 18.8 

0.45 12,000 57,900 (CAD 78,744, €48,988, NOK 561,603, 

SEK 517,446, DKK 362,886, NTD 1,830,000) 

65.6 18.3 

0.50 12,000 59,400 (CAD 80,784, €50,250, NOK 576,198, 

SEK 530,916, DKK 372,303, NTD 1,877,000) 

67.3 17.8 

0.55 12,000 60,900 (CAD 82,824, €51,522, NOK 590,793, 

SEK 544,386, DKK 381,720, NTD 1,924,000) 

68.9 17.4 

0.60 12,000 62,400 (CAD 84,864, €52,790, NOK 605,328, 

SEK 557,856, DKK 391,137, NTD 1,972,000) 

70.6 17.0 

Edge: 60% large; lower startups. 

Inferred Dynamic Pricing Policies 

Inferred dynamic pricing aligns with quality changes over 28 days, leveraging IFP's extended shelf life to 

segment markets: premium for peak days, value for later. Policies reflect physicochemical (pH stable 6.38-

6.60, sweetness peak 18.4-19.6 at 14-21), sensory (score 9-10, rich aroma/juiciness at peak), and safety 

(TVC 7.5×10^5 CFU/g at 28 days, safe). Nuances: Over 21 days risks slight flavor decline; edge cases like 

high-fat varieties oxidize faster, requiring monitoring; implications for ESG: reduced waste enhances 

sustainability. 

Baselines (Feb 2026, updated from June 2025): Farmed Atlantic USD 12.50/lb. (USD 27.56/kg, CAD 

37.50/kg, €23.34/kg, NOK 267.5/kg, SEK 246.5/kg, DKK 172.9/kg, NTD 870/kg); Wild King USD 

35.00/lb. (USD 77.16/kg, CAD 105/kg, €65.38/kg, NOK 749/kg, SEK 690/kg, DKK 484/kg, NTD 

2,438/kg). 

Pricing Methodology 

Prices adjusted via multipliers based on quality/taste preferences: 

• Day 7: +10% for freshness, mild enhancement; suits standard dishes. 

• Day 14: +40% for peak sensory (juicy, aromatic); gourmet (sushi/fine dining). 

• Day 21: +35% for near-peak; high-end retail/food service. 

• Day 28: +20% for good quality, reduced intensity; value/processed (smoked). Conversion: 1 lb.= 

0.453592 kg; $/kg = $/lb. ÷ 0.453592. Multipliers applied to baselines, considering market: higher in 

Europe/Nordics due to premium demand, lower in Asia for volume. 
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Inferred Pricing Table 

Day Atlantic 

($$ /lb.) 

Atlantic 

( $$/kg) 

King 

($$ /lb.) 

King 

( $$/kg) 

Quality Notes (Multi-Currency Examples for 

Atlantic $/kg: CAD/€/NOK/SEK/DKK/NTD) 

7 13.75 30.31 38.50 84.88 Fresh, enhanced flavor, high elasticity, safe. (CAD 

41.22/€25.66/NOK 294.01/SEK 271.15/DKK 

190.19/NTD 957) 

14 17.50 38.58 49.00 108.03 Peak: pH 6.38, sweetness 18.4, score 9-10. Bright, 

shiny, rich aroma, elastic, clear texture. Sous-vide 

juicy/sweet. (CAD 52.47/€32.65/NOK 374.23/SEK 

344.92/DKK 241.88/NTD 1,219) 

21 16.88 37.21 47.25 104.17 Near-peak: pH 6.38, sweetness 18.4, score 9-10. 

Bright/shiny/rich aroma, slight elasticity decline, clear 

texture. Sous-vide rich/juicy/delicious, slight 

sweetness drop. (CAD 50.61/€31.50/NOK 

361.05/SEK 332.79/DKK 233.41/NTD 1,176) 

28 15.00 33.07 42.00 92.59 Good: pH 6.39, sweetness 18.2, score 9-10. 

Vibrant/glossy, rich aroma, reduced elasticity, clear 

texture. Sous-vide below peak. (CAD 

44.95/€27.98/NOK 320.68/SEK 295.59/DKK 

207.31/NTD 1,045) 

Nuances: Prices vary by region (e.g., higher NOK/SEK/DKK in Nordics); edge cases: Poor harvests inflate 

baselines 5-10%; implications: Enables inventory management, reduces waste. 

Insights and Recommendations 

• Key Drivers: Premium (35%+ via IFP preservation) and throughput (7-10 days) yield ROI >80%, 

payback <15 months in tight supply (Chile 2-3% growth). Yield buffers variability. Superchilled 

reduces waste 20%, premiums in service. 

• Risks: >21 days/20% premiums extend to 25+ months if supply eases; inputs (USD 7.8/kg) sensitize; 

biological/tariff disruptions. 

• Strategic Advice: Pilot 4 units for IVP fillets, USD 59,400 uplift (CAD 80,784, €50,250, NOK 

576,198, SEK 530,916, DKK 372,303, NTD 1,877,000). Scale to 8 (2,000 kg/month; USD 168,960 

≈CAD 229,785, €142,940, NOK 1,638,912, SEK 1,510,214, DKK 1,059,168, NTD 5,339,000) for 

118,800+ uplift (CAD 161,568, €100,501, NOK 1,152,396, SEK 1,061,832, DKK 744,606, NTD 

3,754,000), tapping CAGR 4.6-8.5%. Integrate ESG premiums; monitor quarterly. Trials validate 

30%+ in king, regional prefs (Asia texture). Positions King Son in seafood beyond beef. 

 

 

 

 


