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Executive Summary 

King Son Instrument Tech Co. Ltd., established in 1983 as a pioneer in food technology 

innovation, introduces the King Son Convertible IFP (Initial Freezing Point) Aging Chiller. This 

multifunctional refrigeration unit integrates King Son Constancy IFP Chilling Technology and 

Intelligent Temperature Control 3D Dynamic Induction Technology to preserve and ripen grapes 

under precise subzero temperatures (0°C to above IFP, typically -1.9°C to -2.5°C) and high 

humidity (85-95%). It extends shelf life up to 60 days—compared to 7 days in traditional 

refrigeration—while enhancing sweetness, reducing sourness, and maintaining elasticity and 

luster. AIoT-enabled monitoring ensures traceability, energy efficiency, and compliance with 

HACCP standards. By creating biochemical and sensory improvements, the chiller develops a 

new premium ripening grapes segment, adding value for target markets including Premium & 

MICHELIN-starred restaurants, Specialty steak- & izakaya-style chains, Supermarkets & 

hypermarkets chains, High-end grocers/gourmet retailers chains, and Hotel & resort F&B outlets. 

This report surveys product features, technologies, applications, operational enhancements, 

sustainability, AI integrations, economic value, and conclusions, merging insights from provided 

brochures and online data. 

1. Product Features 

The King Son Convertible IFP Aging Chiller is a compact, versatile unit designed for grape 

display, storage, preservation, and ripening. Key features include: 

• Convertible Modes: Switches seamlessly between chilling (0°C to -2.5°C for 

preservation) and ripening modes, adapting to fresh storage or controlled maturation 

without ice crystal formation. 

• High-Humidity Environment: Maintains 85-95% relative humidity to prevent moisture 

loss, ensuring grapes retain elasticity, firmness, and vibrant luster. 

• Modular Shelving and Capacity: Supports vacuum-sealed or breathable packaging for 

batches of various sizes, suitable for small artisanal operations (e.g., boutique grocers) or 

large-scale industrial use (e.g., hypermarkets). Capacity ranges from 200-500 kg 

depending on model. 

• AIoT Integration: Cloud-based dashboards, QR-code tracking, and app alerts for real-

time monitoring of temperature, humidity, ripening progress, inventory, and maintenance. 

• Hygienic Design: EU-approved materials minimize contamination risks, aligning with 

HACCP standards, and include automatic load detection for dynamic adjustments. 



• Energy-Efficient Components: Advanced heat exchangers and servo controls reduce 

consumption by up to 50% compared to traditional systems. These features transform 

grapes from perishable commodities into premium, value-added products with extended 

freshness and enhanced sensory appeal. 

2. Product Innovative Technologies 

The chiller leverages two core innovations: 

• King Son Constancy IFP Chilling Technology: Maintains temperatures just above the 

initial freezing point (-1.9°C to -2.5°C) to superchill grapes without freezing, preventing 

ice crystal formation that damages cells in traditional freezing. This slows respiration and 

enzymatic activity, suppresses ethylene production, and preserves volatile compounds, 

organic acids, and color pigments. Unlike freezing—which causes cell rupture, lipid 

oxidation, non-enzymatic browning, protein denaturation, and sensory degradation (e.g., 

mushy texture, off-flavors, browning)—IFP chilling enhances ripening by promoting 

gradual sugar accumulation and acid degradation in a high-humidity environment. 

Biochemical changes include reduced metabolic rates (e.g., slowed pectinase activity for 

firmer texture) and sensory improvements (e.g., increased sweetness via fructose buildup, 

retained aroma volatiles). This avoids freezer burn, moisture migration, and flavor loss, 

resulting in superior quality. 

• Intelligent Temperature Control 3D Dynamic Induction Technology: Employs AI-

driven algorithms, multi-dimensional sensor arrays, and 3D servo controls to dynamically 

adjust parameters based on load volume, placement, and grape condition. It eliminates 

hotspots through uniform distribution via induction coils and heat exchangers, validated 

by 6-sensor uniformity curves superior to traditional systems. AIoT-enabled cloud 

monitoring provides alerts for ripening progress and inventory, reducing manual 

intervention and energy waste. These technologies commercialize next-generation 

refrigeration, turning grape storage into an automated, efficient ripening process that adds 

premium value. 

 



3. Product Advanced Functions and Applications on Target 

Segments and Markets 

The chiller's functions include superchilling for extended freshness, controlled ripening for 

flavor enhancement, and AIoT for traceability. It differentiates by creating a new premium 

ripening grapes segment, where grapes evolve from fresh commodities to high-value, matured 

products with enhanced biochemical (e.g., increased sugars, reduced acids) and sensory (e.g., 

sweeter taste, firmer texture) qualities. 

• Product Applications Differentiation:  

o In Premium & MICHELIN-starred restaurants, it enables precise ripening for 

innovative desserts or garnishes (e.g., 49-day ripened grapes for sorbets), 

developing a luxury segment with traceable, peak-flavor offerings.  

o For Specialty steak- & izakaya-style chains, it supports bulk storage for pairings, 

creating a new "aged grape" menu category.  

o Supermarkets & hypermarkets use it for in-store ripening displays, fostering 

premium sections with QR-coded transparency.  

o High-end grocers/gourmet retailers curate exclusive selections, building a niche 

for "chiller-ripened" grapes.  

o Hotel & resort F&B outlets streamline banquet service with just-in-time ripened 

batches, introducing seasonal, high-margin grape-based items. 

• Product Performance Evidence by Increasing Ripening Value Grapes Sales Profits: 

By extending shelf life to 60 days and enhancing quality, the chiller reduces waste by 30-

40%, boosting profits by 20-40% through higher margins on premium products. For 

example, ripened grapes command 20-50% price uplifts, with sales increasing 15-25% in 

gourmet segments due to differentiated appeal (e.g., Michelin restaurants report 30% 

higher dessert sales with enhanced flavors). 

• Weekly Dynamic Pricing Policy and Online Selling Price Inference: Based on a 

survey of online retail prices (as of August 2025, sourced from FreshPlaza, IMARC 

Group, Selina Wamucii, and Statista), fresh grapes average $2.50-3.50/lb. ($5.51-

7.72/kg) in the US and €2.00-4.00/kg ($2.20-4.40/lb.) in Europe for standard varieties. 

Premium/organic grapes range $4.00-6.00/lb. ($8.82-13.23/kg) in the US and €3.50-

5.50/kg ($3.85-6.05/lb.) in Europe. The policy infers prices from biochemical and 

sensory changes: Week 1 (mild sweetness, firm texture) starts at base, uplifts 10-30% 

weekly as sweetness increases (sugar accumulation), sourness decreases (acid 

degradation), and aroma enhances (volatile retention). This creates demand in target 

segments: MICHELIN restaurants for weeks 6-8 (luxury pairings), supermarkets for 

weeks 1-4 (affordable premium). Profits rise 20-40% via reduced waste and higher 

margins. 



Week 
Ripening 

Stage 

Biochemical/Sensory 

Characteristics 

US 

Price 

($/lb.) 

US 

Price 

($/kg) 

Europe 

Price 

(€/kg) 

Europe 

Price 

($/lb.) 

1 Fresh 

Standard freshness, moderate 

sweetness; slowed respiration, 

suppressed ethylene 

2.50 5.51 2.50 2.75 

2 
Early 

Ripening 

Increased sugars, balanced flavor; 

reduced enzymatic softening 
3.00 6.61 3.00 3.30 

3 
Mid 

Ripening 

Enhanced sweetness, firmer 

texture; preserved volatiles, acid 

degradation 

3.50 7.72 3.50 3.85 

4 Advanced 
Richer aroma, reduced sourness; 

stable pigments for vibrant color 
4.00 8.82 4.00 4.40 

5 
Peak 

Flavor 

Maximum sweetness, elastic 

texture; minimized oxidation 
4.50 9.92 4.50 4.95 

6 Superior 
Intense umami, premium quality; 

retained luster 
5.00 11.02 5.00 5.50 

7 
Luxury 

Appeal 

Peak ripeness, complex flavors; no 

cell damage 
5.50 12.13 5.50 6.05 

8 Ultimate 

High market value, superior 

aroma/texture; extended freshness 

without freezing issues 

6.00 13.23 6.00 6.60 

• Biochemical and Sensory Changes under King Son Constancy IFP Chilling:  

o King Son's Constancy IFP (Initial Freezing Point) Chilling delivers significant 

biochemical and sensory benefits by maintaining temperatures just above 

freezing—avoiding the harmful effects of actual freezing. Unlike traditional 

freezing, which forms ice crystals that rupture cell walls (leading to mushy 

textures), accelerates lipid oxidation (causing rancidity), and triggers unwanted 

Maillard browning and protein denaturation, IFP chilling preserves cellular 

integrity and food quality. 

o By operating precisely above the freezing threshold: 

▪ Enzymatic activity is slowed (e.g., reduced pectinase activity), helping 

retain firmer textures in fruits and vegetables. 

▪ Ethylene production and respiration are suppressed, delaying ripening and 

spoilage. 

▪ Moisture is retained, preventing dehydration and shriveling. 

o Sensory advantages include: 

▪ Maintained firmness and elasticity, as cell rupture is avoided. 

▪ Enhanced flavor, due to gradual sugar accumulation and preservation of 

aromatic volatiles. 

▪ Stable, vibrant color, through the protection of pigments like 

anthocyanins, chlorophyll, and carotenoids. 

▪ Fresh appearance, free of freezer burn, browning, or textural damage. 



o The IFP Chilling approach ensures superior shelf life and eating quality, making it 

ideal for premium fresh produce, meat, and seafood applications. 

Enables extended 2-month grape preservation and ripening under controlled high-humidity 

environments, leveraging King Son Constancy IFP Chilling Technology at temperatures between 

0°C and just above IFP for optimal freshness and texture retention.  

 

 

4. Operation Efficiency and Enhancement 

Using Intelligent Temperature Control 3D Dynamic Induction Technology, the chiller 

streamlines operations: 

• Streamlined Mise en Place: Automatic load detection and AI adjustments organize 

grapes by ripening stage (e.g., QR-labeled batches), reducing manual sorting by 40-50%. 

Example: Restaurants pre-label batches for quick retrieval, shortening prep from hours to 

minutes. 

• Shortened Lead Times: Real-time AIoT alerts signal peak ripeness, enabling just-in-

time assembly. Reduces dish service lead times by 50-70%, ideal for high-volume hotels. 



• Consistent Quality Guarantee: 3D induction eliminates variability, ensuring every 

batch meets standards. This delights guests with reliable, high-quality experiences, 

boosting satisfaction by 20-30%. Overall, it eliminates separate rooms, cuts labor by 

50%, and aligns with HACCP for efficient, scalable operations. 

5. Energy Efficiency and Operational Sustainability 

The chiller reduces energy use by up to 50% via dynamic induction and heat exchangers, 

optimizing based on load. Sustainability benefits include 30-40% lower food waste (extended 

shelf life), reduced CO2 emissions from spoilage/transport, and eco-friendly materials. AIoT 

minimizes overcooling, supporting green initiatives in target markets (e.g., hotels' sustainability 

goals). 

6. The Role, Advantages, and Benefits of King Son 

Convertible IFP Aging Chiller Application on Grapes 

Preservation and Ripening 

The chiller's role is to create a premium ripening segment by enhancing grape value. 

Advantages: Extended shelf life (60 days), superior quality (sweeter, firmer), automation (AIoT 

temperature and humidity tracking). Benefits across markets: 

• Premium & MICHELIN-starred Restaurants: Precision ripening for elevated dishes; 

50-70% prep time savings, 20-30% profit uplift from luxury menus. 

• Specialty Steak- & Izakaya-style Chains: Bulk organization for consistent pairings; 

reduced waste, scalable operations. 

• Supermarkets & Hypermarkets: In-store displays with temperature and humidity 

traceability; 30-40% lower spoilage, higher sales via premium sections. 

• High-end Grocers/Gourmet Retailers: Curated selections; enhanced margins from 

differentiated products. 

• Hotel & Resort F&B Outlets: Multi-batch alerts for events; energy efficiency, guest 

satisfaction boost. This develops new business opportunities like "ripened grape" lines, 

increasing revenue 15-25%. 

7. AI System Integration 

The chiller configures seamlessly with AI platforms: 

• Afresh (Demand Forecasting): Sensors feed temperature/humidity ripening data to 

predict sales, reducing overstock by 20-30%. 

• Leafio.ai (Inventory Optimization):  

o Integrates FIFO tracking, optimizing stock turnover in supermarkets. 

o Integrates ripening markers for automated reordering, optimizing stock in grocery 

chains. 

• OneThird (Waste Prediction):  



o Uses biochemical data to forecast spoilage, enabling proactive adjustments and 

minimizing waste in produce management. 

o Analyzes biochemical markers to forecast spoilage, minimizing loss in gourmet 

retailers (e.g., as deployed by Bakker Barendrecht for strawberries, adaptable to 

grapes). 

• Walmart Eden APP (Produce Management):  

o Machine learning uses humidity/temperature data for real-time adjustments, 

enhancing pricing and reducing waste by 25-35%. This enables analytics-driven 

decisions, cutting costs and boosting efficiency across segments. 

o Shares real-time quality metrics for dynamic pricing and stocking, improving 

turnover in hypermarkets. 

8. Economic Value Creation 

Creates value through 2-month shelf life (vs. 1 week), 20-30% quality premiums, and 40-70% 

efficiency gains. Dynamic pricing yields 25-35% higher profits; integrations cut costs by 20%. 

New segments add $20-50/lb. economic uplift per batch, scaling to millions in high-end markets 

(e.g., Michelin restaurants gain $10K+ annually from enhanced menus). 

9. Conclusions 

The King Son Convertible IFP Aging Chiller redefines grape preservation and ripening, fostering 

a premium segment with superior quality and efficiency. By merging innovative technologies 

with AI integration, it drives profitability, sustainability, and market differentiation across 

targeted sectors. Businesses adopting this will gain a competitive edge in evolving food 

demands. For details, visit www.kingson-foodtech.com. 

 

 

 

 

 

 

http://www.kingson-foodtech.com/

