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Enhancing Tomato Ketchup Manufacturing
with Spectrophotometers for Color Quality
Control

Introduction

Tomato ketchup is one of the most widely consumed condiments worldwide,
recognized for its characteristic sweet-savory flavor and its deep, vibrant red color. For
consumers, color is a key indicator of freshness, flavor, and quality; any deviation
toward brown, dull, or inconsistent tones can negatively impact brand perception and

marketability.

Traditionally, ketchup color has been assessed visually using USDA standards or color
guides. While useful historically, visual grading is subjective and prone to
inconsistency across plants, operators, and regions. Modern ketchup production
demands reproducible, objective measurement that complies with USDA grading

requirements and supports global supply chain consistency.

The HunterLab ColorFlex L2 Tomato spectrophotometer provides a purpose-built
solution. Preloaded with tomato-specific indices, including Tomato Ketchup Score
(TKS), a/b ratio, and Lycopene Index, it delivers standardized, reliable color grading

that enhances process control, customer satisfaction, and brand integrity.

Importance of Color in Tomato Ketchup
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o Consumer Expectations
A deep, uniform red color signals freshness and flavor. Brown or uneven tones
reduce consumer appeal.

o USDA and Industry Standards
Up to 30% of the USDA grade for tomato-based products is based on color.
Instrumental color measurement ensures consistency with official scoring
methods.

o Processing and Formulation
Variations in raw material quality, cooking temperatures, and formulation can all
influence ketchup color. Objective measurement allows producers to correct
deviations early.

o Brand Trust
Ketchup is often a flagship product. Inconsistent color undermines consumer

trust and can lead to costly complaints or returns.

What Color Reveals About Tomato Ketchup

1. Lycopene Concentration
o Lycopene provides the signature red hue. Higher a* values (CIELAB) and
higher TKS correlate with better pigment quality.
2. Heat Effects During Cooking
o Prolonged or excessive cooking can darken ketchup, lowering L*
(lightness) and increasing brown tones.
3. Formulation Blending
o Ingredients such as sugars, starches, or spices can alter redness and
brightness. Objective measurement ensures the final product maintains
its target profile.

4. Batch-to-Batch Consistency
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o Measuring ketchup color across lots ensures consistent product

presentation in every bottle.

Applications of Color Measurement in Ketchup
Production

o Raw Material Evaluation
Assess incoming tomato concentrates with FTCl or TPS to predict ketchup
performance.

o Formulation and Cooking Control
Monitor color during blending and cooking to avoid overheating or pigment
degradation.

o Finished Product Grading
Use Tomato Ketchup Score (TKS) to evaluate final product color quality and
USDA compliance.

o Global Brand Standardization
Multi-plant ketchup operations ensure consistent appearance worldwide by

applying shared TKS benchmarks.

Best Practices for Ketchup Color Measurement

1. Sample Preparation
o Fill standardized glass or disposable dishes with ketchup, smoothing
surfaces to remove bubbles.
2. Measurement Geometry
o Use the 45°/0° geometry of the ColorFlex L2 Tomato, the USDA-
approved setup for tomato grading.
3. Tomato-Specific Scales

o Tomato Ketchup Score (TKS) for ketchup grading.
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o a/b ratio to assess redl—yellow balance.
o Other preloaded indices include TPS, TSS, TJS, FTCI, and Lycopene
Index.
4. Calibration and Standards
o Use the supplied HunterLab Tomato Calibration Tile, white tile, and black
glass to ensure accuracy and traceability.
5. Data Logging and Reporting
o Integrate measurements with SPC/LIMS systems to track trends, support

audits, and generate Certificates of Analysis for buyers.
ColorFlex L2 Tomato - Purpose-Built for Ketchup

e Pre-Loaded USDA Tomato Scales - TKS, TPS, TSS, TJS, FTCI, Lycopene Index,
and a/b ratio.

o 45°/0° Geometry - Industry standard for accurate visual correlation.

o Durable Design - Spill-proof, chemical-resistant housing for production
environments.

o Ease of Use - Touchscreen interface simplifies routine QC checks.

o Connectivity - USB, HDMI, and Ethernet for seamless integration with plant data

systems.

Case Study: Ketchup Producer Reduces Variability and
Improves Yield

Background:
A global ketchup manufacturer received inconsistent consumer feedback regarding
color. Some bottles appeared darker or duller, leading to complaints and quality

downgrades. Visual checks at the plant were not catching these differences.
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Solution:

The company standardized on the ColorFlex L2 Tomato, using Tomato Ketchup Score
(TKS) as the global benchmark. QC teams measured samples at formulation, cooking,
and final bottling stages. The data was linked directly to plant SPC systems, enabling

real-time process corrections.
Results:

e Batch-to-batch color variability decreased significantly.

e Fewer consumer complaints and product returns.

o Improved yield of Grade A ketchup with reduced rework.

e Documented compliance increased customer confidence and strengthened

brand reputation.
Conclusion

In ketchup manufacturing, color defines quality. From consumer appeal to USDA
compliance, consistent redness is critical to success. Subjective visual grading cannot
deliver the objectivity and reproducibility required in today's global production

environments.

The HunterLab ColorFlex L2 Tomato provides a dedicated solution with preloaded
Tomato Ketchup Score (TKS) and related scales, ensuring accurate, repeatable
grading. With its rugged design, ease of use, and connectivity, ColorFlex L2 Tomato

enables ketchup producers to:

e Monitor color at all production stages.
o Detect and correct process deviations early.
e Provide objective, documented quality assurance.

e Protect brand reputation through consistent product quality.
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In an industry where every bottle must look the same, ColorFlex L2 Tomato ensures

ketchup manufacturers meet and exceed consumer and regulatory expectations.
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