The Role, Advantages, and Benefits of King
Son Convertible IFP Aging Chiller
Application on Ice Plant Preservation and
Ripening

Executive Summary

The King Son Convertible Initial Freezing Point (IFP) Aging Chiller, developed by King Son
Instrument Tech Co. Ltd., represents a groundbreaking advancement in the preservation and
ripening of ice plant (Mesembryanthemum crystallinum), a high-value edible succulent known
for its unique crystalline appearance and nutritional benefits. This multifunctional refrigeration
system leverages proprietary technologies—King Son Constancy IFP Chilling Technology and
Intelligent Temperature Control 3D Dynamic Induction Technology—to maintain precise
subzero temperatures just above the IFP (-1.9°C to -2.5°C). This approach extends shelf life from
the traditional 4-7 days to up to 30 days, while enhancing sweetness from 1.5 °Brix to 5 °Brix
through controlled biochemical processes. Unlike conventional freezing methods that cause
cellular damage, the chiller promotes gradual ripening without ice crystal formation, preserving
texture, flavor, and appearance.

The chiller's role extends beyond mere storage; it creates a new premium ripening segment for
ice plant, enabling value-added products for high-end markets such as Premium & MICHELIN-
starred restaurants, specialty steak- and izakaya-style chains, supermarkets and hypermarkets,
high-end grocers and gourmet retailers, and hotel & resort F&B outlets. By integrating AloT for
real-time monitoring and optimization, it streamlines operations, reduces waste by 20-30%, and
supports dynamic pricing strategies that can increase profits by 15-25%. This report details the
chiller's pivotal role, key advantages, and multifaceted benefits, drawing on validated lab results
and practical applications to highlight its transformative impact on the ice plant industry.

The Role of the King Son Convertible IFP Aging Chiller in
Ice Plant Preservation and Ripening

The King Son Convertible IFP Aging Chiller serves as a pivotal tool in revolutionizing the
handling of ice plant, transforming it from a short-shelf-life commodity into a premium, ripened
ingredient suitable for diverse high-value applications. Its primary role is to bridge the gap
between harvest and consumption by providing a controlled environment that mimics natural
ripening processes at a slowed pace, thereby extending usability and enhancing intrinsic
qualities.



e Preservation Function: The chiller maintains ice plant at temperatures just above its
IFP, inhibiting rapid degradation while preventing freezing-induced damage. This role is
critical for plant factories and vertical farms during peak harvest seasons, where large
volumes of ice plant can be stored without quality loss, reducing post-harvest waste and
enabling better inventory management.

e Ripening Enhancement: Beyond preservation, the system actively promotes
biochemical maturation. By slowing metabolic processes like respiration and ethylene
production, it allows for gradual sugar accumulation and flavor development, evolving
standard ice plant (1.5 °Brix sweetness, 4-7 day shelf life) into a premium variant (up to
5 °Brix, 30-day shelf life). This creates a new market segment for "aged" or ripened ice
plant, positioning it as a luxury green for innovative culinary uses.

e Multifunctional Integration: The chiller's convertible modes (chilling, superchilling,
and freezing) adapt to various operational needs, from bulk storage in supermarkets to
small-batch ripening in gourmet settings. Its AloT capabilities integrate with external
platforms like Afresh, Leafio.ai, OneThird, and Walmart's Eden APP, facilitating
predictive analytics for demand forecasting, inventory optimization, and waste reduction.

In essence, the chiller acts as an enabler for sustainable, high-quality produce management,
fostering innovation in the ice plant supply chain and supporting global trends toward premium,
eco-friendly food products.

Advantages of the King Son Convertible IFP Aging Chiller
for Ice Plant

The chiller offers distinct advantages over traditional refrigeration or freezing methods, rooted in
its innovative technologies and design. These advantages stem from precise temperature control,
automation, and sustainability features, making it superior for ice plant handling.

1. Superior Preservation Without Cellular Damage:

o Traditional freezing causes ice crystal formation, leading to cell rupture, moisture
loss, and sensory degradation (e.g., mushy texture and off-flavors). In contrast,
the Constancy IFP Chilling Technology maintains stable subzero temperatures (-
1.9°C to -2.5°C) just above the IFP, slowing enzymatic and metabolic processes
without freezing. This preserves cellular integrity, firmness, and the plant's
succulent leaves, as validated by King Son lab experiments.

2. Controlled Biochemical Enhancement:

o Enzymes such as pectinase and amylase remain active but at a reduced rate,
converting starches to sugars and boosting sweetness (from 1.5 °Brix to 5 °Brix).
Lipid oxidation and non-enzymatic browning are minimized, preventing rancidity
and undesirable flavors. Ethylene production is slowed, delaying over-ripening
while stabilizing volatile compounds for improved aroma and umami.

3. Uniform and Efficient Cooling:

o The Intelligent Temperature Control 3D Dynamic Induction Technology uses
multi-dimensional sensor arrays, Al-driven algorithms, and servo controls to
ensure even temperature and humidity distribution across loads. This eliminates



hotspots and supports matrix management for varying batch sizes (e.g., 100-500
kg capacities), making it adaptable for both industrial and artisanal scales.
4. Energy and Operational Efficiency:
o Advanced heat exchangers and dynamic adjustments reduce energy consumption
by up to 50% compared to conventional systems. AloT integration provides real-
time alerts, QR code tracking for FIFO organization, and HACCP compliance,
streamlining workflows and cutting labor needs by 30-50%.
5. Sustainability and Compliance:
o Chemical-free preservation aligns with EU and US green regulations, lowering
CO2 emissions from reduced waste and energy use. Hygienic stainless-steel
construction and modular shelving minimize contamination risks, supporting eco-
conscious markets.

These advantages position the chiller as a next-generation solution, outperforming traditional
methods in quality retention, efficiency, and environmental impact.

Benefits of the King Son Convertible IFP Aging Chiller for

Ice Plant

The application of the chiller yields tangible benefits across economic, operational, and market
dimensions, creating value for stakeholders in the ice plant ecosystem. Benefits are evidenced by

lab results, case studies, and projected performance metrics.

1. Extended Shelf Life and Reduced Waste:
o Shelf life extension from 4-7 days to 30 days minimizes spoilage, reducing waste
by 20-30%. This is particularly beneficial for plant factories during harvest peaks,

allowing better supply chain management and integration with Al platforms for

optimized stocking.

2. Enhanced Product Quality and Premium Differentiation:
o Ripened ice plant achieves superior sensory attributes: crisp texture, vibrant color,
glossy appearance, and elevated sweetness (5 °Brix). This enables the creation of
a new high-value segment, differentiating "aged" ice plant for premium uses, such
as garnishes in MICHELIN-starred restaurants or displays in high-end grocers.
3. Economic Value Creation and Profit Increases:
o Premium pricing potential boosts margins by 20-30%, with sales uplifts of 15-
25% in targeted segments. A weekly dynamic pricing policy, based on ripening
stages, justifies higher prices as quality improves:
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o This policy drives demand by aligning prices with enhanced attributes, leading to
ROl in 6-12 months through increased turnover and reduced overstocking.
4. Operational Streamlining and Efficiency Gains:
o Automated load detection and real-time monitoring shorten prep times by 40-
70%, ensuring consistent quality and reducing errors in fast-paced environments
like restaurants and resorts. Benefits include 20-40% waste reduction in prep and
improved customer satisfaction through just-in-time availability.
5. Market Expansion and Competitive Advantage:
o Opens new opportunities in premium segments, such as innovative salads in
MICHELIN restaurants, consistent garnishes in chain outlets, and labeled packs in
supermarkets. Traceability via QR codes enhances transparency, boosting
customer loyalty and enabling 15-25% sales growth. Similar benefits apply to

related produce, expanding the chiller's utility.

Conclusions

The King Son Convertible IFP Aging Chiller plays an essential role in elevating ice plant from a
perishable green to a premium, ripened delicacy, with advantages in precision preservation,
biochemical enhancement, and efficiency that translate into significant benefits like waste
reduction, profit growth, and market innovation. By addressing key challenges in the ice plant
supply chain, it promotes sustainability and competitiveness in high-value food sectors. For
further details on implementation, visit www.kingson-foodtech.com.



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

