The Role, Advantages, and Benefits of King
Son Convertible IFP Aging Chiller's Two-
Stage Application on Grapes Preservation
and Ripening

Executive Summary

The King Son Convertible IFP Aging Chiller, powered by King Son Constancy IFP Chilling
Technology and Intelligent Temperature Control 3D Dynamic Induction Technology, offers a
revolutionary two-stage application for grapes preservation and ripening. This process
transforms fresh grapes into premium, value-added products, culminating in differentiated
segments for aged grape ice cream mixes and grape sorbet mixes.

In Stage 1, the chiller preserves and ripens fresh grapes at subzero temperatures (0°C to just
above the initial freezing point, typically -1.9°C to -2.5°C) with high humidity (85-95%) for up
to 49 days. This extends shelf life from 7 days in traditional refrigeration to 49 days, while
enhancing biochemical and sensory qualities such as increased sweetness, reduced sourness, and
maintained elasticity and luster.

In Stage 2, the ripened grapes from Stage 1 are incorporated into grape ice cream mixes and
grape sorbet mixes, which are then aged in the chiller at precise near-IFP temperatures (-0.5°C to
-1.0°C for ice cream mixes and -0.8°C to -1.2°C for sorbet mixes). This stage optimizes flavor
maturation, texture, and shelf life before final freezing, enabling premium frozen dessert
production.

The two-stage application plays a pivotal role in creating a high-margin, artisanal category—
aged grape ice cream and sorbet mixes—targeting gourmet, hospitality, and premium retail
sectors. Advantages include extended usability, superior quality enhancement, and operational
efficiency, while benefits encompass 20-40% profit uplifts, reduced waste (30-40%), and market
differentiation through unique offerings like "Chef-Matured Grape Gelato" or "Signature-Aged
Grape Sorbet." This report synthesizes insights from the provided brochures to detail the stages,
role, advantages, and benefits.

Introduction

King Son Instrument Tech Co. Ltd., a leader in food technology since 1983, has developed the
King Son Convertible IFP Aging Chiller to address challenges in perishable produce and frozen
dessert production. The chiller's core technologies—King Son Constancy IFP Chilling
Technology (for precise subzero control above the initial freezing point) and Intelligent
Temperature Control 3D Dynamic Induction Technology (for uniform, Al-driven adjustments)—
enable multifunctional modes for preservation, ripening, and aging.



This two-stage application focuses on grapes, a highly perishable fruit prone to rapid spoilage,
moisture loss, and quality degradation in conventional storage. By first ripening fresh grapes and
then aging grape-based mixes, the chiller creates a seamless value chain. The IFP (initial freezing
point) is the temperature where ice crystals begin forming, varying by composition (e.g., -1.9°C
to -2.5°C for grapes due to sugars and water content). Operating just above IFP prevents cell
damage from freezing while slowing respiration, suppressing ethylene, and promoting beneficial
biochemical changes.

The process aligns with HACCP standards, integrates AloT for traceability, and supports
sustainability through energy efficiency (up to 50% savings) and waste reduction. Target markets
include Premium & MICHELIN-starred restaurants, Specialty steak- & izakaya-style chains,
Supermarkets & hypermarkets chains, High-end grocers/gourmet retailers chains, and Hotel &
resort F&B outlets, where premium grape-based products can command 20-50% price uplifts.

Stage 1: Preservation and Ripening of Fresh Grapes (49-Day
Guidance)

Overview and Guidance

In Stage 1, the King Son Convertible IFP Aging Chiller is configured in preservation and
ripening mode to handle fresh grapes. The recommended temperature range is 0°C to just above
the IFP (typically -1.9°C to -2.5°C), with relative humidity maintained at 85-95%. This high-
humidity environment prevents dehydration, while subzero temperatures slow metabolic
processes without forming ice crystals that could rupture cell walls, cause lipid oxidation, or lead
to browning and mushy textures.

For a 49-day cycle:

o Preparation: Select high-quality fresh grapes (e.g., standard or organic varieties). Use
vacuum-sealed or breathable packaging to minimize contamination. Load into modular
shelving (capacity: 200-500 kg per model).

e Temperature and Humidity Control: Set the chiller to dynamic induction mode. The
Intelligent Temperature Control 3D Dynamic Induction Technology uses multi-sensor
arrays and Al algorithms to ensure uniformity, eliminating hotspots. Monitor via AloT
cloud dashboards for real-time adjustments.

o Ripening Progression:

o Days 1-7 (Fresh Preservation): Focus on slowing respiration and ethylene
production. Grapes retain moderate sweetness and firmness.

o Days 8-21 (Early to Mid-Ripening): Gradual sugar accumulation (e.g., fructose
buildup) increases sweetness; acid degradation reduces sourness. Enzymatic
activity (e.g., pectinase) is slowed for firmer texture.

o Days 22-35 (Advanced Ripening): Enhanced aroma volatiles are preserved;
pigments (anthocyanins, carotenoids) maintain vibrant color and luster.

o Days 36-49 (Peak Ripening): Achieve maximum sweetness, elastic texture, and
complex flavors without oxidation or spoilage.



o Monitoring and Best Practices: Use QR-code tracking for batch traceability. AloT
alerts notify of ripening milestones or deviations. Avoid overloading to ensure airflow;
calibrate based on grape variety (e.g., higher sugar content lowers IFP slightly). Hygienic
EU-approved materials ensure compliance.

o Endpoint: At 49 days, grapes exhibit 20-30% increased sweetness, reduced sourness, and
superior elasticity compared to traditionally stored grapes (which spoil in 7 days).

This stage extends shelf life to 49 days (vs. 7 days in standard refrigeration), transforming grapes
into a premium ripening product suitable for direct consumption or further processing.

Biochemical and Sensory Changes

e Biochemical: Suppressed ethylene and respiration delay spoilage; slowed enzymatic
softening retains firmness; moisture retention prevents shriveling.

e Sensory: Enhanced sweetness via sugar buildup; balanced flavor with reduced acidity;
maintained firmness, elasticity, and fresh appearance without freezer burn or off-flavors.

Stage 2: Aging of Grape Ice Cream Mixes and Grape Sorbet
Mixes

Overview and Guidance

Building on Stage 1, ripened grapes are processed into grape ice cream mixes (incorporating fats,
proteins, and grape puree) and grape sorbet mixes (water-based with grape volatiles, sugars, and
acids). The chiller switches to aging mode for controlled maturation at near-IFP temperatures,
preserving integrity while enhancing flavor and texture before final freezing.

Recommended settings, adapted for grape-based formulations:

e Grape Ice Cream Mixes: Maintain between -0.5°C and -1.0°C (above typical IFP of -
2.0°C to -3.0°C). This slows microbial activity, promotes fat crystallization, and
enhances protein hydration for smoother texture and better overrun.

e Grape Sorbet Mixes: Maintain between -0.8°C and -1.2°C (above typical IFP of -1.4°C
to -3.0°C). This preserves grape volatiles and aromas, balances sweetness/acidity, and
avoids ice crystals for silky mouthfeel.

. Recommended Typical .

Mix Type Range IFP Key Benefits for Grape-Based Mixes
Grape Ice 10.5°C 1o -1.0°C -2.0°C to - ||Fat crystallization enhances creaminess; ripened
Cream ) ) 3.0°C grape volatiles add depth.

Grape L0.8°C to -1.2°C -1.4°C to - |[Preserves aromas from ripened grapes; balances
Sorbet ' ' 3.0°C sweetness for vibrant flavor.




For aging cycles (typically 1-7 days, scalable based on production needs):

e Preparation: Blend ripened grapes from Stage 1 into mixes. Batch-produce and store in
sealed containers.
e Temperature Control: Use the chiller's precision subzero stability to avoid fluctuations.
3D Dynamic Induction ensures even distribution.
o Aging Progression:
o Initial Phase (Days 1-2): Slow microbial growth; integrate grape aromas with
base ingredients.
o Maturation Phase (Days 3-5): Gradual fat crystallization in ice cream mixes for
creaminess; volatile preservation in sorbet mixes for vibrant grape notes.
o Peak Phase (Days 6-7): Full flavor integration, refined texture, and balanced
grape sweetness/acidity.
e Monitoring: AloT tracks parameters; alerts for optimal processing timing. Calibrate for
grape-specific IFP variations (e.g., higher fruit content in sorbet lowers IFP).
o Endpoint: Mixes are ready for on-demand churning, with extended usability (days to
weeks) without degradation.

This stage mimics artisanal maturation, elevating grape-based mixes to premium status.

Biochemical and Sensory Changes

o Biochemical: Controlled near-IFP aging allows aromatic grape compounds to integrate;
fat/protein changes in ice cream enhance structure; acid-sugar synergy in sorbet refines
balance.

e Sensory: Richer grape flavor profile; creamy/luxurious texture in ice cream; smooth,
non-icy mouthfeel in sorbet.

Overall Role, Advantages, and Benefits

Role

The two-stage application positions the King Son Convertible IFP Aging Chiller as a versatile
tool in the grape-to-dessert value chain. Stage 1 ripens grapes for enhanced raw quality, while
Stage 2 ages mixes to create premium frozen desserts. Together, they develop a differentiated
segment: aged grape ice cream and sorbet mixes, bridging fresh produce and artisanal frozen
goods. This role fosters innovation, enabling "ripened-then-aged" products like matured grape
gelato for experiential dining.

Advantages



Extended Shelf Life and Quality Preservation: 49-day grape ripening (Stage 1) +
extended mix usability (Stage 2) vs. rapid spoilage in traditional methods; avoids freezing
damage like cell rupture or flavor loss.

Precision and Automation: AloT integration for real-time monitoring, dynamic
adjustments, and traceability; reduces manual intervention by 40-50%.

Versatility and Efficiency: Convertible modes handle both stages; energy savings (50%)
and waste reduction (30-40%) support scalable operations.

Biochemical Enhancement: Promotes sugar accumulation, volatile retention, and texture
optimization without preservatives.

Benefits

Economic Value Creation: 20-40% profit uplifts via premium pricing (e.g., 20-50%

higher for aged products); dynamic pricing based on ripening stage (e.g., Week 1:
$2.50/1b.; Week 7: $5.50/1b.); sales increases of 15-25% in gourmet segments.

Market Differentiation: Enables unique offerings like "Signature-Aged Grape Sorbet,"

targeting high-margin markets; boosts consumer appeal and loyalty through superior
sensory experiences.

Operational Enhancements: Streamlined workflows (50-70% shorter lead times);

HACCP compliance; integration with Al systems (e.g., Afresh for forecasting, reducing
overstock by 20-30%).

aligns with green trends in hospitality and retail.

Sustainability: Lower CO2 emissions from reduced waste/transport; eco-friendly design

Overall Two-Stage

increases

products

Benefit Category|| Stage 1 Impact Stage 2 Impact Benefit
Shelf -Life . Up to 60+ days end-to-end
Extension 49 days for grapes Extended mix storage usability
Quality Sweeter, firmer Refined flavor/texture in ||Premium aged grape
Enhancement grapes mixes desserts

200 : _400 : _12%0 :
Profit Uplift 10-30% weekly price ||20-40% margins on aged (|25-35% higher overall

profits

Waste Reduction ‘

‘30-40% less spoilage

‘On-demand processing

‘Sustainable operations

Market Premium ripening . . Differentiated gourmet
e Artisanal frozen mixes

Positioning grapes segment

Conclusion

The King Son Convertible IFP Aging Chiller's two-stage application revolutionizes grapes
preservation and ripening, creating a premium value segment for aged grape ice cream and
sorbet mixes. By leveraging precise IFP control, it delivers unmatched role in quality
enhancement, advantages in efficiency and automation, and benefits in profitability and
differentiation. Businesses adopting this process can capitalize on trends in artisanal desserts,




achieving sustainable growth in competitive markets. For implementation, refer to King Son's
resources at www.kingson-foodtech.com.



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

