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Enhancing Safflower Ol Manufacturing
with Spectrophotometric Color Quality
Control

Introduction

Safflower oil is valued in the food, nutritional, and cosmetic industries for its neutral
flavor, light texture, and high stability. It is one of the clearest and palest edible oils,
expected by customers to appear nearly colorless to faintly yellow when refined. This
purity of appearance is not only a hallmark of safflower oil quality but also a key factor
in consumer and customer perception. Even subtle deviations in color or clarity can

raise concerns of contamination, improper refining, or instability.

Producers face unique challenges with safflower oil, particularly with waxes that cause
cloudiness, pigment residues that affect color, and batch consistency for high-value
applications. To address these challenges, spectrophotometers such as HunterLab's
Vista provide a powerful, objective means of measuring both color and haze
simultaneously. Vista helps manufacturers ensure compliance with standards, monitor
refining efficiency, detect instability, and present safflower oil with the clarity and

brilliance demanded by consumers.

Importance of Color Measurement in Safflower Oil

o Purity and Consumer Expectation
Refined safflower oil is expected to be nearly transparent with only a faint yellow

hue. Any noticeable tint or cloudiness can be perceived as poor quality.
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o Refining Verification
Residual pigments and waxes can leave a yellow, orange, or hazy cast.
Measuring Lovibond, Gardner, and CIELAB values verify bleaching,
deodorization, and winterization efficiency.

 Stability and Shelf-Life
Cloudiness or haze often predicts instability in storage or refrigeration.
Detecting early signs with haze measurement prevents substandard product
release.

o Regulatory and Customer Specifications
Buyers often demand documentation of color values, especially in cosmetic and
nutraceutical applications. Instrumental measurement ensures compliance and
simplifies certification.

o Batch Consistency and Branding
For companies marketing safflower oil as a premium, light oil, uniform color

and clarity are critical for maintaining customer trust and brand identity.

What Color Reveals About Safflower Qil

1. Pigment Residues
o Beta-carotenes or chlorophylls may remain if refining is incomplete.
Measured increases in Lovibond Red or CIELAB a* values signal
pigments that need removal.
2. Wax Content and Winterization
o Safflower oil can contain natural waxes that crystallize, causing cloudiness
in cool conditions. Haze measurement quantifies wax removal efficiency
after winterization.

3. Oxidation and Storage Effects
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o Over time or with poor storage, safflower oil may darken or shift toward
red/brown. Monitoring CIELAB L* (lightness) and a* (green-red) values
allows early detection of oxidative degradation.

4. Process Efficiency

o Lovibond or Gardner scale data after bleaching/deodorization confirms

refining effectiveness and provides immediate feedback for process

optimization.
Applications for Color Measurement in Safflower Qil

Refined, Bleached, Deodorized (RBD) Safflower Qil

o Must be nearly colorless and crystal clear. Vista confirms bleaching
effectiveness and verifies haze removal.

Winterized Safflower Oil

o Used in cold climates and refrigeration-stable applications. Vista
simultaneously measures haze and color, ensuring oils remain clear in
storage.

Cosmetic and Nutritional Oils

o Safflower oil in supplements and skin-care products must meet strict
clarity standards. Documented color/haze data is often included in
Certificates of Analysis.

Specialty Applications (e.g., gourmet oils, blends)

o Even when slightly colored, Vista ensures consistent hue and stability

across batches.

Challenges of Traditional Methods

o Subijectivity of Visual Comparison - inconsistent human judgments of faint

yellow tones.
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o Lighting Dependence - appearance changes under different illumination.

o Inability to Detect Subtle Haze - visual checks may miss early wax crystallization.
o Labor Intensity - Lovibond comparator testing slows production feedback.

e Poor Data Documentation - subjective results cannot be reliably logged for

customer or regulatory purposes.
Best Practices for Instrumental Color Measurement

1. Sample Preparation
o Ensure safflower oil is fully liquid and haze-free before measurement. If
winterized, test samples at low storage temperatures to verify clarity.
2. Path Lengths and Calibration
o Use standard 10 mm or 24 mm cuvettes or vials with Vista's universal
calibration to simulate 1" or 5.25" pathlengths. Perform quick daily
calibration with Vista’s one-touch system.
3. Color Scales
o Measure on Lovibond, Gardner, or AOCS Tintometer scales for industry
specifications. Use CIELAB for internal tracking and pigment analysis.
4. Simultaneous Haze Measurement
o Record haze alongside color. An increase in turbidity often signals
residual waxes or contaminants.
5. Consistent Sampling and Handling
o Collect representative samples; avoid stratification or contaminants that
may bias readings.
6. Data Logging and Reporting
o Use Vista's connectivity to LIMS/SPC systems to document compliance

and provide Certificates of Analysis for customers.
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HunterLab Vista for Safﬂower Qil

e Simultaneous Color & Haze Measurement - captures full appearance profile in
one step.

o Universal Vial Calibration - eliminates specialized cells, lowering consumables
cost.

» High Repeatability - detects even faint color or haze changes in ultra-light oils.

o Rapid Auto-Standardization - quick calibration ensures consistent accuracy.

o Multi-Scale Reporting - outputs Lovibond, Gardner, AOCS Tintometer, APHA,
and CIELAB from a single reading.

o Compact and Flexible - lab and near-line ready for production environments.

Case Study: Safflower QOil Producer Improves
Winterization and Customer Assurance

Background:

A safflower oil processor supplying both food and nutraceutical markets faced
recurring complaints of cloudiness when oils were stored in refrigerated conditions.
Traditional visual inspection passed samples, but after several weeks on shelves, oils

developed haze that alarmed customers.

Solution:

The company integrated Vista to measure both color and haze on all production
batches. Haze readings identified residual waxes that were not fully removed during
winterization. Operators adjusted filtration and chilling steps until oils consistently
measured below their haze threshold. The company also began providing color/haze

documentation to customers as part of quality certification.

Results:
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e Cloudiness complaints dropped to near zero.

e Early detection reduced costly reprocessing and customer returns.

e Documented color and haze data increased customer trust, particularly for
cosmetic buyers who demanded assurance of visual clarity.

e Theinvestment in Vista paid for itself within one year through reduced product

losses and stronger customer retention.
Conclusion

Safflower oil producers must deliver an exceptionally clear, light product to meet
consumer expectations and the stringent requirements of food, cosmetic, and
nutraceutical markets. Subjective visual checks are not sufficient to ensure the required

level of purity, stability, and consistency.

HunterLab's Vista spectrophotometer provides a complete solution, combining
quantitative color and haze measurement in one streamlined process. By

implementing Vista, safflower oil manufacturers gain the ability to:

o Detect and eliminate haze caused by waxes or impuirities.
o Verify refining and winterization efficiency.
o Ensure compliance with industry scales and customer specifications.

e Provide documented, objective data to build customer confidence.

In an industry where clarity is synonymous with quality, Vista empowers safflower oil

producers to deliver consistent, premium-quality oils with confidence and efficiency.
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