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Enhancing Pretzel Manufacturing with
Spectrophotometric Color Measurement

Introduction

Pretzels are a popular baked snack worldwide, recognized for their distinctive golden-
brown surface and signature salt topping. Consumers expect every pretzel-whether in
classic twisted form, rods, or bite-sized varieties—to look uniform, appetizing, and
consistent across packages. Even small deviations in color or topping coverage can

impact perception of freshness, quality, and taste.

Spectrophotometric color measurement provides an objective, repeatable method to
monitor pretzel color during production. By quantifying appearance, manufacturers
can identify process drifts, reduce waste, and deliver consistent, high-quality products.
This paper explains the importance of color in pretzels, the challenges of appearance

control, and why HunterLab’s Aeros spectrophotometer is the optimal solution.

Importance of Color in Pretzels

 Indicator of Proper Baking - Pretzels achieve their golden-brown surface
through Maillard reactions and lye/soda treatments before baking. Too light
suggests underbaking; too dark indicates overbaking or scorching.

o Topping Consistency - Coarse salt crystals must be applied evenly; too little
reduces flavor, while too much creates appearance and taste imbalance.

o Freshness Cue - Uniform color reassures consumers the pretzels are freshly
baked and crisp.

« Brand Identity - Consistent appearance across batches ensures customers

recognize and trust the product.
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Challenges in Pretzel Appearance Control

o Surface Heterogeneity - Salt crystals, twists, and varying surface areas scatter
light unevenly, complicating visual QC.

o Oven Variability - Even slight changes in baking conditions or chemical dipping
affect browning.

» Subjective Inspection - Lighting, operator fatigue, and bias make visual

inspection unreliable.
Why Instrumental Color Measurement is Essential

Using spectrophotometric analysis provides:

o Objective Data - CIELAB values (L*, a*, b*) define target appearance for
pretzels.

e Real-Time Control - L* values quickly reveal underbaking (too light) or
overbaking (too dark).

o Comprehensive Averaging - Aeros measures large areas and multiple pretzels
simultaneously, ensuring representative results.

o Clear Pass/Fail Standards - Predefined tolerances reduce operator subjectivity.
Recommended Solution - HunterLab Aeros

The HunterLab Aeros is designed for baked goods like pretzels:

» Non-Contact Measurement - No need for grinding or pressing pretzels,
preserving their natural form.
« Large Area Capture (27.5 in?) - Measures entire pretzels or groups of pretzels in

seconds, accounting for salt coverage and browning.
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o Auto Height Adjustment & Rotation - Ensures accurate readings across uneven
surfaces.
o Integrated Touchscreen & Software - Provides instant pass/fail decisions and

data storage, simplifying QA workflows.
Benefits for Pretzel Manufacturers:

o Detect over- or under-baking early.
« Identify salt coverage inconsistencies.
e Reduce rework and consumer complaints.

e Build consumer trust with consistent golden-brown, evenly salted pretzels.

Case Studies

Case Study 1 - Excessive Salt Detected by L* Value

Background
A snack company produces traditional salted pretzels. Customers expect evenly

sprinkled salt, not an overwhelming white surface.

Challenge
The Aeros detected significantly higher L* values compared to the standard,

indicating lighter pretzels. Visually, salt coverage appeared heavier than normal.

Investigation
Analysis confirmed that the salt dispenser was miscalibrated, applying more crystals

per pretzel than specified. The reflective white salt increased overall lightness.
Corrective Action

o The salt feeder was recalibrated to restore proper topping levels.
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e Aeros checkpoints were placed after salting but before baking to monitor

consistency.

Outcome
The issue was corrected before packaging. Pretzels returned to their expected

golden-brown appearance with balanced salt coverage.

Key Takeaway
Aeros makes L* a powerful indicator not only of bake quality but also of topping

application consistency.
Case Study 2 - Over Doneness Detected by L* Value

Background
Another production batch showed a decrease in L* values, producing darker pretzels

than the brand standard.

Challenge
Visually, pretzels appeared overbaked, with some nearing a burnt tone. If shipped,

they could damage consumer trust and prompt complaints of staleness.

Investigation
Aeros confirmed that pretzels were outside acceptable AE tolerances. Process review

revealed a drift in oven temperature settings during a high-throughput run.
Corrective Action

e Oven controls were recalibrated to stabilize bake conditions.

e An Aeros checkpoint was added post-oven for real-time monitoring.
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Outcome
The issue was detected early, limiting waste and preventing defective product from

reaching consumers. Color readings returned to target golden-brown values.

Key Takeaway
For pretzels, L* value provides a sensitive, objective measure of doneness. Aeros

ensures that every batch achieves the perfect golden-brown bake.
Conclusion

Pretzels depend on both surface browning and topping distribution to deliver their
signature look and taste. Variations in either attribute can erode consumer trust and
brand reputation. Visual checks alone are inadequate due to subjectivity and product

heterogeneity.
By implementing the HunterLab Aeros spectrophotometer, pretzel manufacturers can:

o Objectively monitor bake level and topping coverage.
o Detect process deviations early and reduce waste.

o Deliver consistent appearance across production lines and facilities.

With Aeros, pretzel producers can ensure every bag delivers perfectly golden-brown,

evenly salted pretzels that look as good as their taste.
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