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Enhancing Olive Oil Manufacturing with
Spectrophotometric Color Quality Control

Introduction

Olive oil is a premium edible oil with deep cultural, culinary, and economic
significance worldwide. Its color—ranging from vivid green to golden yellow—is not
merely an aesthetic trait but a critical quality indicator tied to varietal, harvest maturity,
processing, and storage. Maintaining color consistency is essential for ensuring
product authenticity, purity, and consumer trust.

However, olive oil color control presents unique challenges compared to other edible
oils. Factors such as natural chlorophyll and carotenoid content, oxidative
degradation, filtration, and blending all influence appearance. Subtle shifts in color

can signal important quality changes, making objective color measurement crucial.

Spectrophotometers, particularly HunterLab's Vista, offer an advanced, objective
solution to these challenges. Vista measures both transmission color and haze,
providing precise, reproducible data that supports process optimization, compliance,
and brand differentiation. This white paper examines why color is vital in olive oil, what
it reveals about quality, best practices for instrumental measurement, and real-world

improvements achieved with Vista.
Importance of Color Measurement in Olive Qil

o Quality and Freshness Indicator
Fresh extra virgin olive oil (EVOQ) often has a distinct green-golden hue due to
chlorophyll and carotenoids. Over time, exposure to light, oxygen, or heat leads

to oxidation and pigment breakdown, shifting the color toward dull yellow or
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orange-brown. Objective measurement allows producers to detect and quantify

these changes early.

o Authenticity and Adulteration Detection
Olive oil fraud, such as dilution of EVOO with refined oils, often alters natural
color. Spectrophotometric data provides objective evidence of authenticity by
quantifying pigment balance (green/yellow ratios), helping identify adulteration

or mislabeling.

o Regulatory and Certification Compliance
Industry organizations such as the International Olive Council (IOC) and AOCS
require specific tests for quality grading. While chemical analysis dominates,
color measurement complements these by supporting claims of “extra virgin”

quality and ensuring product labeling aligns with consumer expectations.

o Consumer Appeal and Brand Trust
Consumers expect EVOO to have a vibrant green-to-golden color. A bottle that
appears brownish, pale, or inconsistent across batches may lead to perceptions
of staleness or poor quality. Consistent color reinforces brand reputation and

market value.

» Batch Consistency in Blending
Large producers blend oils from different regions or harvests to achieve a
uniform sensory profile. Color measurement ensures visual consistency

alongside taste, preventing noticeable bottle-to-bottle variation.

What Color Reveals About Olive Oil

1. Oxidation and Aging

o Loss of green (chlorophyll degradation) and increase in red/yellow

values indicate oxidative stress or poor storage.
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o Tracking color change over shelf life helps forecast rancidity.
2. Pigment Composition

o Green from chlorophyll, yellow from carotenoids—spectrophotometric
data at ~450 nm (carotenoids) and ~670 nm (chlorophyll) quantify

natural pigment levels, key to authenticity and sensory attributes.
3. Process Efficiency

o Filtration, centrifugation, or refining can lighten or clarify olive oil.
Spectrophotometers provide real-time feedback on whether these

processes achieve the desired clarity without over-processing.
4. Clarity and Stability

o Haze from suspended solids or wax crystals can create turbidity, leading
to cloudy appearance. Measuring haze with color ensures stable, shelf-

ready oils.

Applications for Olive Oil Color Measurement

o Extra Virgin Olive Oil (EVOO):
o Monitoring fresh green tones that define premium oils.
o Detecting degradation or oxidation during storage.
o Documenting authenticity and varietal characteristics.
« Blended Olive Qils:
o Achieving batch-to-batch uniformity across global supply.
o Verifying blends retain expected hue and clarity.

o Refined Olive Oil & Pomace Qil:
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o Ensuring refining removes residual pigments, resulting in lighter, near-

colorless oils.
o Tracking Lovibond/Gardner values to verify efficiency.
o Packaging Quality Control:
o Verifying oils packaged in clear glass retain color consistency.

o Measuring haze to prevent cloudy presentation in retail bottles.

Challenges of Traditional Methods

o Subijective visual inspection using colored glass standards is inconsistent and

prone to dispute.
« Lighting sensitivity alters perception of green/yellow balance.
o Limited detection of haze means clarity issues may be missed.
o Time and labor intensity of Lovibond comparator tests slows quality checks.

o Lack of data traceability complicates compliance and supplier/customer

verification.

Best Practices with Spectrophotometers

1. Sample Clarity & Handling:
o Ensure oils are filtered or representative (for unfiltered EVOOs).
o Avoid bubbles, fingerprints, or turbidity artifacts.
2. Temperature Control:
o Measure at consistent temperatures to ensure reproducible results.

3. Path Length Selection:
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o Use standard cuvettes or vials (10 mm, 24 mm) with Vista's universal

calibration to simulate 1" or 5.25" pathlengths without costly cells.

Calibration & Standards:

o Perform daily auto-standardization with Vista's one-touch system.
Color Scales:

o Use CIE L* a*, b* for green/red/yellow balance.

o Apply Lovibond, Gardner, or IOC/AOCS indexes as required.
Haze Integration:

o Record haze simultaneously to assess stability and clarity.

Data Logging:

o Use Vista's connectivity to LIMS/SPC for trend analysis, certification, and

supplier/customer confidence.

HunterLab Vista for Olive Oil

Simultaneous Color & Haze - quantifies both clarity and pigment shifts.

Universal Calibration for Vials - eliminates need for specialized pathlength cells.

High Repeatability & Accuracy - detects subtle differences in green/gold

balance.

Rapid Auto-Standardization - ensures accuracy without lengthy calibration

routines.

User-Friendly Touch Interface - intuitive for operators, minimal training needed.

Compact, Stand-Alone Design - suitable for lab or near-line testing in olive

mills.
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o Supports All Relevant Scales - Lovibond, Gardner, CIE Lab*, APHA, IOC/AOCS

standards.

Case Study: Olive Oil Producer Enhances Consistency and

Customer Confidence

Background:

A Mediterranean olive oil producer faced recurring complaints from export buyers
about inconsistent oil appearance—some lots appeared more orange, raising concerns

of oxidation or adulteration.

Solution:

The company implemented Vista at key QC points, measuring each lot for color and
haze. They developed an internal "Olive Color Index” to track green/yellow balance
and detect early oxidation. Reports were shared with buyers alongside chemical test

results.

Results:

Customer complaints dropped significantly, as clients trusted objective data.
« Blending improved, allowing consistent brand appearance across lots.

» Storage optimization was achieved after detecting one tank consistently yielded

lower green values; a UV-blocking cover corrected the issue.

o ROl was realized quickly by avoiding a single rejected shipment, which

previously cost tens of thousands of dollars.
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Conclusion

For olive oil producers, color is more than a visual trait—it is a marker of freshness,
authenticity, and brand value. Subjective visual checks cannot provide the precision,

reproducibility, or data integrity required in today’s global olive oil trade.

HunterLab's Vista spectrophotometer delivers a complete, modern solution for olive
oil color quality control. By measuring both color and haze, supporting all industry
scales, and enabling data-driven quality assurance, Vista empowers producers to
maintain consistent product appearance, detect degradation early, meet international

standards, and strengthen trust with consumers and buyers alike.

In an industry where “seeing is believing”, Vista ensures that what consumers see is

backed by science, delivering premium olive oil with confidence and consistency.
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