
Ensuring Quality and Brand Consistency Through Color 
Measurement of Potato Chips Using a HunterLab Aeros 
Spectrophotometer 
I. The Critical Role of Color in Potato Chip Quality and Consumer Acceptance 

The visual appeal of food products significantly influences consumer perception, and 
among the various attributes, color stands out as the primary indicator of quality and 
freshness for potato chips.1 Research consistently demonstrates that consumers 
make their initial assessment of potato chips based on their color, directly linking this 
visual characteristic to their expectations of flavor and overall quality.3 A desirable 
light to light golden-yellow hue, often described as golden-brown, is typically 
associated with properly cooked and fresh potato chips, signaling an appealing taste 
and texture.1 Conversely, if potato chips appear too pale, it might suggest 
undercooking, while an excessively dark color, such as brown or burnt, often leads to 
negative perceptions and potential rejection by consumers who may associate it with 
undesirable flavors or lower quality.1 This immediate impact of visual appeal 
underscores the critical necessity for potato chip manufacturers to implement precise 
color control measures throughout their production processes. 

Beyond the initial impression, consistent color plays a vital role in shaping consumer 
preference and fostering brand loyalty.3 Consumers tend to favor brands that exhibit 
uniformity in color across different batches of potato chips, suggesting that 
consistency is a key factor in building and maintaining brand preference.3 Inconsistent 
color can lead consumers to perceive quality issues, potentially prompting them to 
explore alternative brands that offer a more reliable visual experience.3 Therefore, 
maintaining a stable and recognizable color profile is essential for reinforcing brand 
recognition and ensuring that customers feel confident in the quality of the product 
with every purchase.8 Color acts as a visual signature of the brand, and variations can 
erode consumer trust and ultimately impact their loyalty. 

Accurate color measurement is also indispensable during the stages of product 
development and quality assurance.3 When manufacturers introduce new flavors or 
modify production techniques, understanding how these changes affect the final 
color of the potato chips is crucial. Objective color data obtained through precise 
measurement allows for informed decisions regarding ingredients and processes.3 
Furthermore, monitoring color at each stage of production serves as a proactive 
quality assurance measure. By tracking color, manufacturers can identify when 
adjustments are necessary to prevent waste and ensure that only high-quality 



products reach the market.3 This objective data also helps manufacturers adhere to 
established color standards, which may be internal specifications or driven by 
regulatory requirements or customer expectations.3 Color measurement, therefore, is 
not merely a final inspection step but an integral component of the entire product 
lifecycle, from initial design to continuous quality control. 

While a single set of universal regulations specifically governing potato chip color 
might not be prevalent, various industry standards and guidelines emphasize the 
importance of this attribute.4 For instance, the United States Department of 
Agriculture (USDA) provides standards for grades of potatoes intended for chipping, 
which include optional tests for fry color utilizing the Agtron scale.10 These standards 
outline acceptable color ranges and recommend specific methods for measurement, 
highlighting the industry's broad recognition of color as a significant quality 
parameter. Adherence to these recognized industry standards, even when optional, 
demonstrates a manufacturer's commitment to producing high-quality potato chips 
and can contribute to greater consumer confidence and facilitate trade within the 
industry. 

II. Objective Color Measurement: The Science of Spectrophotometry and the 
HunterLab Aeros 

Spectrophotometry provides a scientific foundation for the precise and objective 
measurement of color in various materials, including food products like potato chips.9 
Spectrophotometers function by quantifying the interaction of light with a sample, 
specifically by measuring the amount of light that is either absorbed or reflected 
across a defined spectrum of wavelengths.9 This analysis yields objective, quantifiable 
data that characterizes the sample's color properties.9 Unlike subjective assessments 
based on human vision, spectrophotometry eliminates the inherent variability 
associated with individual perception and provides measurements that are both 
consistent and repeatable.3 This technology offers a reliable method for color analysis, 
moving beyond the inherent limitations of human sensory evaluation. 

The advantages of employing spectrophotometry over subjective visual assessment in 
the context of potato chip quality control are numerous and significant.8 Visual color 
analysis is susceptible to inaccuracies arising from individual differences in how 
people perceive color, variations in lighting conditions, and other subjective factors 
such as observer fatigue.8 In contrast, spectrophotometers furnish precise numerical 
data that can be used to establish and monitor color standards with a much higher 
degree of accuracy.3 Furthermore, instrumental analysis enables the detection of 
subtle color variations that might not be perceptible to the human eye, which is 



particularly important for maintaining stringent quality control in potato chip 
production.3 The adoption of spectrophotometry represents a transition towards a 
data-driven approach to quality control, resulting in more dependable and consistent 
product outcomes. 

The HunterLab Aeros spectrophotometer is specifically engineered to address the 
unique challenges associated with color measurement of irregular, non-flat samples, 
making it particularly well-suited for potato chip analysis.3 A key feature of the Aeros 
is its non-contact measurement methodology, which simplifies the process of sample 
presentation and eliminates the potential for contamination of either the instrument's 
sensor or the sample itself.3 Additionally, the Aeros provides standardized data that 
can be directly compared to widely recognized color indices and scales commonly 
used within the potato chip industry.3 This tailored design and functionality make the 
HunterLab Aeros a valuable tool for ensuring color quality and consistency in potato 
chip manufacturing. 

Several key features and benefits of the HunterLab Aeros make it an exceptional 
choice for potato chip analysis.14 Its non-contact measurement capability simplifies 
sample handling, reduces the risk of contamination, and minimizes the time required 
for cleanup.14 The automatic height positioning feature ensures that the sensor 
maintains an optimal distance from the sample, regardless of its thickness or shape, 
thereby enhancing the accuracy of measurements.14 The rotating sample platform 
provides what is described as the world's largest measurement area for a benchtop 
spectrophotometer, allowing for the capture of color data from a representative 
portion of the typically non-uniform potato chip sample.14 This system can acquire 
multiple color and spectral measurements across a substantial area in a matter of 
seconds, significantly improving efficiency.14 The embedded EasyMatch® Essentials 
software offers a user-friendly interface and includes essential color indices and 
metrics such as CIE L*a*b* and Baking Contrast Units (BCU).14 Furthermore, the Aeros 
is designed for seamless integration with various quality control methodologies, 
including Statistical Process Control (SPC) systems, providing versatility in its 
application within a manufacturing environment.3 These combined features make the 
Aeros a comprehensive solution for objective and efficient color measurement of 
potato chips, directly addressing the practical needs of the industry. 

III. Standard Operating Procedures for Accurate Color Measurement Using the 
HunterLab Aeros 

To ensure the reliability and consistency of color measurements obtained using the 
HunterLab Aeros spectrophotometer for potato chips, a well-defined standard 



operating procedure (SOP) is essential. This SOP should encompass instrument setup, 
calibration, standardization, sample preparation, and data acquisition. 

The initial step involves the proper setup of the HunterLab Aeros.17 This includes 
unpacking the instrument and placing it on a stable, level surface, followed by 
connecting the power cable and turning on the power switch located on the back of 
the instrument base. Once powered on, it is crucial to allow the instrument to warm up 
for the recommended duration, typically around 30 minutes, to ensure that it 
functions correctly and provides accurate measurements.18 After the warm-up period, 
the EasyMatch® Essentials software should be initialized, and the connection between 
the software and the instrument should be verified.17 The status bar within the 
software interface usually indicates whether the instrument is successfully connected. 

The next critical step is standardization, which calibrates the instrument using 
certified reference standards to ensure the accuracy and traceability of all 
subsequent measurements.17 Standardization can be initiated either through the 
Workspace menu within the software or by clicking on the standardization status area 
typically found on the status bar. The software will prompt the user to remove any 
samples from under the sensor. Following the prompts, the sensor will move to its 
highest position, and the user will be instructed to attach the provided standardization 
box to the sensor. The black glass reference standard is then attached to the 
standardization box, and the "READ" button is pressed. After reading the black glass, 
it is removed, and the calibrated white tile is attached in its place, followed by another 
press of the "READ" button. Once this process is complete, the calibration box is 
removed. If the option to read the green tile during standardization is enabled in the 
software preferences, the user will also be prompted to measure the green diagnostic 
check tile to further verify the instrument's calibration.17 Upon successful completion, 
the status bar will typically update to indicate that the instrument is "STANDARDIZED". 

Proper sample preparation and presentation are equally important for obtaining 
representative and accurate color measurements, especially with non-uniform 
products like potato chips.17 A representative sample of potato chips should be 
collected from the production line or the batch being tested, ensuring that the sample 
size is sufficient to adequately cover the measurement area of the Aeros.17 The 
collected potato chips should then be placed in a clean sample dish, which may be a 
standard petri dish or a specialized dish provided with the Aeros.14 It is important to 
distribute the chips evenly within the dish to create a consistent surface for 
measurement, avoiding significant overlapping or large gaps as much as possible.11 A 
minimum depth of 1 inch is generally recommended to ensure the bottom of the 
sample tray is fully covered.11 The prepared sample dish is then placed in the center of 



the Aeros' rotating sample platform.11 

The operation of the Aeros software for data acquisition involves a few 
straightforward steps.11 It is advisable to first create a new workspace within the 
EasyMatch® Essentials software specifically designated for potato chip 
measurements. This allows for the customization and saving of instrument settings 
and tolerance limits relevant to this particular product.17 Within this workspace, the 
read options should be configured. This includes setting the measurement time, with 5 
seconds being the default and often suitable for potato chips, and ensuring that the 
turntable is enabled ("ON") to facilitate automatic sample rotation during 
measurement.17 The Auto Height positioning feature should also be enabled, as this 
allows the sensor head to automatically adjust its height to the optimal distance for 
each sample.17 Once the sample is in place and the software is configured, the 
measurement process is initiated by pressing the "READ" button on the software 
interface.11 The Aeros sensor will then automatically scan across the rotating sample, 
capturing multiple color measurements.11 The resulting color measurement data will be 
displayed on the screen, typically showing the values for the pre-configured color 
scales, such as CIE L*a*b*.14 This data should be recorded for subsequent analysis 
and quality control documentation. The software also provides the option to name 
each sample, which aids in organization and identification.17 For enhanced accuracy, it 
is often recommended to take multiple readings of the same sample, slightly rotating 
the sample dish between each measurement to account for potential variations within 
the sample itself.19 Finally, the measurement data is typically saved within a job file 
associated with the specific workspace, and the software offers options for recalling, 
importing, exporting, emailing, or deleting data as needed for quality management 
purposes.17 

Must-have Table: Key Steps in SOP for HunterLab Aeros Measurement of Potato 
Chips 

 
 
 
 

Step Action Details 

1 Instrument Setup Place on stable surface, 
connect power, turn on. 



2 Warm-up Allow instrument to warm up 
for ~30 minutes. 

3 Software Initialization Launch EasyMatch® 
Essentials, ensure instrument 
connection. 

4 Standardization Use black glass and white tile 
reference standards as 
prompted. 

5 Workspace Creation Create a dedicated 
workspace for potato chips. 

6 Configure Read Options Set measurement time (e.g., 5 
seconds), enable turntable 
and Auto Height. 

7 Sample Preparation Collect representative sample, 
distribute evenly in sample 
dish. 

8 Sample Placement Place dish on the center of 
the rotating platform. 

9 Initiate Measurement Press "READ" in the software. 

10 Data Recording Note the displayed color 
values (e.g., L*a*b*). 

11 Multiple Readings (Optional) Rotate sample and repeat 
measurement for increased 
accuracy. 

12 Data Management Save and manage data within 
the software. 

IV. Decoding Color: Relevant Scales and Indices for Potato Chip Assessment 

The accurate assessment of potato chip color relies on the use of appropriate color 
scales and indices, which provide a standardized way to quantify and communicate 
color attributes. Several color spaces and indices are particularly relevant in the 



context of potato chip quality control, including CIE L*a*b*, Hunter L, a, b, the Agtron 
scale, and Baking Contrast Units (BCU). 

The CIE L*a*b* color space, defined by the International Commission on Illumination 
(CIE), is a widely adopted system for describing colors based on three perceptual 
attributes.20 These attributes are lightness (L*), redness-greenness (a*), and 
yellowness-blueness (b*).21 The L* value ranges from 0 (representing perfect black) to 
100 (representing perfect white), with higher L* values in potato chips generally 
indicating a lighter, more desirable color.21 The a* value indicates the degree of 
redness or greenness; positive values signify redness, while negative values signify 
greenness.21 For potato chips, a slightly positive a* value contributes to the 
characteristic golden hue, whereas negative values might suggest under-frying, and 
excessively high positive values could indicate burning or over-processing.23 The b* 
value represents yellowness or blueness, with positive values indicating yellowness 
and negative values indicating blueness.21 A positive b* value is crucial for achieving 
the desired golden-yellow color that consumers typically associate with high-quality 
potato chips.5 One of the key advantages of the CIE L*a*b* color space is its 
perceptual uniformity, meaning that a numerical change in the color space 
corresponds to a relatively consistent perceived change in color by the human eye.20 
The HunterLab Aeros software suite typically includes CIE L*a*b* as a standard option 
for color measurement and data reporting.14 Understanding the L*a*b* values 
obtained from the Aeros allows for a precise and objective characterization of potato 
chip color, facilitating the establishment of specific color targets and tolerance limits 
for quality control. 

The Hunter L, a, b scale is another color measurement system, developed by 
HunterLab, which has become a foundational element in the field of 
spectrophotometry.24 Similar in concept to CIE L*a*b*, it also employs three values to 
define color: L for lightness (ranging from 0 for black to 100 for white), a for 
redness-greenness (with positive values indicating red and negative values indicating 
green), and b for yellowness-blueness (where positive values represent yellow and 
negative values represent blue).25 While the underlying principles are comparable to 
CIE L*a*b*, subtle differences may exist in the mathematical transformations used to 
derive these values. Given that the HunterLab Aeros is the instrument in question, 
familiarity with the Hunter L, a, b scale is directly pertinent to interpreting the color 
data it produces.14 Although both CIE L*a*b* and Hunter L, a, b aim to represent color 
in a manner that aligns with human visual perception, it is important to recognize that 
the numerical values for the same sample might not be identical across the two 
systems. Therefore, for internal consistency in quality control, it is advisable to 



primarily utilize one scale or the other. 

The Agtron scale is a colorimetric system specifically designed for use in the food 
industry, particularly for evaluating the color of fried products such as potato chips.26 
This scale provides a single numerical index that correlates with the perceived degree 
of browning, with higher numbers on the scale indicating lighter colors.26 The USDA 
standards for potatoes intended for chipping reference the Agtron scale and provide 
specific target index ranges for different color designations, ranging from very light to 
dark.10 Agtron analyzers are widely employed in the potato chip manufacturing 
industry for routine quality control purposes.27 While the HunterLab Aeros might not 
directly output Agtron values, it is often possible to establish a correlation or 
conversion between the L*a*b* or Hunter L, a, b values it measures and the 
corresponding Agtron scale values.10 This is particularly useful as the Agtron scale is 
an industry-specific standard that offers a practical way to communicate and control 
potato chip color based on established and widely understood categories. 

Baking Contrast Units (BCU) represent another color index utilized in the baking 
industry to assess the extent of browning or contrast in baked goods, which includes 
potato chips.14 The HunterLab Aeros software typically includes BCU as one of the 
color indices available for measurement and analysis.14 This index is particularly 
valuable for monitoring the progression of the Maillard reaction and the overall 
browning process that occurs during the frying of potato chips. By providing a 
specific metric for quantifying the browning, BCU allows for enhanced control over 
the frying process to achieve the desired product characteristics in terms of color, 
flavor, and texture. 

V. Establishing Color Consistency: Recommended Ranges and Target Values for 
Potato Chips 

Achieving color consistency in potato chip production necessitates the establishment 
of clear and measurable color ranges and target values. These standards should be 
informed by consumer preferences, brand specifications, and relevant industry 
guidelines. 

Consumer studies consistently indicate a preference for potato chips that exhibit a 
light to light golden-yellow color.7 A golden-brown appearance is frequently cited as 
the most desirable color attribute for high-quality potato chips.1 However, each 
individual brand may have its own specific target color range that serves to 
differentiate its product in the marketplace and align with the expectations of its 
particular consumer base. These color targets can be defined using a variety of color 



scales, including the CIE L*a*b* system, the Hunter L, a, b scale, and the 
industry-specific Agtron scale. It is therefore crucial that manufacturers base their 
color targets on a comprehensive understanding of both general consumer 
preferences for potato chip color and the unique visual identity and product 
positioning of their own brand. 

Existing industry standards and reference charts can provide a valuable starting point 
for defining these color targets. For example, the USDA standards for potatoes for 
chipping provide Agtron index ranges that correspond to different fry color 
designations.10 These designations range from "1," which indicates an Agtron index of 
65 or higher and represents a very light color, to "5," which corresponds to an index of 
25 to 34, signifying a darker color. While instrumental methods like spectrophotometry 
offer greater objectivity, visual reference charts, such as the 10-point color chart 
developed for use in India, can also be utilized as guides for assessing chip color.7 
Additionally, the European Potato Processors Association has identified a light golden 
color as generally acceptable for fried potato products.4 These existing standards and 
reference materials offer benchmarks based on industry best practices and insights 
into consumer expectations, which can be adapted and refined to meet specific brand 
requirements. 

It is also important to consider that acceptable color ranges may vary depending on 
the specific style of potato chips being produced.30 For instance, kettle-cooked potato 
chips, which are often fried at lower temperatures for a longer duration, may naturally 
exhibit a slightly darker color compared to traditional thin-cut varieties. Similarly, the 
addition of seasonings to create flavored potato chips can significantly influence the 
overall color appearance of the final product. Therefore, when establishing color 
targets, manufacturers must take into account the inherent characteristics and 
consumer expectations associated with each particular style of potato chip in their 
product line. A single, uniform color standard may not be appropriate across all styles. 

Must-have Table: Recommended Color Ranges for Various Potato Chip Styles 
(Example) 

 
 
 
 

Potato 
Chip 

Desired 
Color 
Descripti

L* Range 
(Example

a* Range 
(Example

b* Range 
(Example

Agtron 
Index 
Range 

BCU 
Range 
(Example



Style on ) ) ) (USDA) ) 

Traditional 
Thin-Cut 

Light 
Golden 
Yellow 

65-75 -2 to 2 30-40 1-2 (65+) 60-70 

Kettle-Co
oked 

Golden 
Brown 

55-65 2-5 25-35 2-3 
(55-64, 
45-54) 

50-60 

Lightly 
Salted 

Pale 
Golden 

70-80 -3 to 1 35-45 1 (65+) 65-75 

Barbecue 
Flavored 

Medium 
Brown 

50-60 5-10 20-30 3-4 
(45-54, 
35-44) 

45-55 

Note: These are example ranges and actual values should be determined based on 
specific brand requirements and consumer testing. 

VI. The Influence of Processing Parameters on Potato Chip Color 

The final color of potato chips is a direct result of the complex interplay of several 
processing parameters, with frying time and temperature being among the most 
critical. The characteristic color of potato chips develops primarily through the 
Maillard reaction, a non-enzymatic browning process that occurs when reducing 
sugars and amino acids in the potato slices react under the high heat of frying.1 
Generally, as frying time is extended and the frying temperature is increased, the 
potato chips will become darker in color due to the continued progression of the 
Maillard reaction.32 Interestingly, some studies suggest that frying at lower 
temperatures for a longer duration can sometimes lead to higher L* values, indicating 
a lighter color, compared to frying at higher temperatures for a shorter time.33 
However, it is important to note that excessive browning can result in the development 
of undesirable burnt flavors and an unacceptable dark color in the finished product.1 
Therefore, precise control over both frying time and temperature is paramount for 
achieving the desired color consistency in potato chip production. 

Beyond the immediate frying process, the characteristics of the raw potato itself, 
including the variety, its maturity at harvest, and the conditions under which it was 
stored, exert a significant influence on the final chip color.1 Different potato varieties 
inherently contain varying levels of reducing sugars, which are the primary reactants 



in the Maillard browning process. Potatoes with higher levels of reducing sugars will 
tend to produce darker chips when fried.1 The maturity of the potato crop at the time 
of harvest can also affect its sugar content and, consequently, the resulting chip 
color.1 Furthermore, storage conditions, particularly temperature, can have a 
substantial impact on the conversion of starch to sugars within the potato, a 
phenomenon known as cold-induced sweetening. Potatoes stored at low 
temperatures tend to accumulate higher levels of reducing sugars, which can lead to 
the production of darker chips during frying.4 To mitigate this effect in cold-stored 
potatoes, a process called reconditioning, which involves storing the potatoes at 
higher temperatures for a period before processing, can be employed to help reduce 
the sugar content.4 Thus, the selection of appropriate potato varieties and careful 
management of storage conditions are crucial for minimizing color inconsistencies in 
the final potato chip product. 

Pre-treatment processes applied to the potato slices before frying can also play a role 
in influencing their final color. Washing the potato slices is an essential step to remove 
surface dirt and debris, which can indirectly affect the consistency of the frying 
process and the resulting color. Blanching, which involves briefly immersing the potato 
slices in hot water, can serve several purposes that impact color. It can inactivate 
enzymes present in the potato that might otherwise cause discoloration, and it can 
also leach out some of the reducing sugars from the slices. The removal of these 
sugars can potentially lead to the production of lighter-colored chips after frying.34 
The effectiveness of blanching in controlling color is dependent on the specific 
temperature and duration of the treatment. Therefore, careful optimization of these 
pre-treatment steps can contribute to greater color consistency in the final potato 
chip product by influencing the composition of the potato slices before they enter the 
fryer. 

VII. Implementing Strategies for Maintaining Color Uniformity in Potato Chip 
Production 

To consistently produce potato chips that meet the desired color standards and brand 
specifications, manufacturers can implement several key strategies, with the data 
obtained from the HunterLab Aeros spectrophotometer playing a central role in this 
effort. 

One effective strategy involves integrating the HunterLab Aeros directly into the 
production line to enable real-time or frequent color monitoring of the potato chips as 
they are being produced.3 By providing continuous data on the color of the chips, this 
approach allows operators to closely track color trends and make immediate 



adjustments to critical processing parameters, such as frying time and temperature, 
should any deviations from the established target range be detected.40 The software 
associated with the Aeros can be configured with pre-defined color standards and 
acceptable tolerance limits. If the measured color values fall outside these limits, the 
system can generate alerts, prompting operator intervention to correct the process 
before an entire batch of off-specification product is produced.40 This real-time color 
monitoring capability facilitates a proactive approach to quality control, significantly 
minimizing the production of out-of-spec batches and reducing potential waste. 

The valuable color measurement data generated by the HunterLab Aeros can also be 
integrated into Statistical Process Control (SPC) systems.3 By incorporating this data 
into SPC charts and analyses, manufacturers can effectively track the stability of their 
production process over time and identify potential sources of variation that may be 
contributing to color inconsistencies.3 Analyzing trends in color measurements can 
help predict when adjustments to the process might be necessary to proactively 
maintain color uniformity. Furthermore, SPC can be utilized to establish statistically 
derived control limits for key color parameters. These limits provide an objective and 
data-driven basis for making quality control decisions and ensuring that the process 
remains within acceptable boundaries. The integration of color data into SPC offers a 
powerful tool for understanding and managing process variability, ultimately leading 
to more consistent and high-quality potato chip production. 

Establishing clear and well-defined tolerance limits for color measurements is another 
crucial step in maintaining color uniformity. Based on the established color targets 
and the specific brand specifications for the potato chips, manufacturers should 
define acceptable upper and lower limits for the key color parameters, such as L*, a*, 
b*, or Agtron values. Alongside these tolerance limits, it is essential to develop clear 
and actionable protocols outlining the corrective measures to be taken whenever 
color measurements fall outside of these defined boundaries. These protocols might 
include adjusting frying time or temperature, conducting checks on the quality of the 
incoming potatoes, or investigating other potential factors in the production process 
that could be contributing to the color variation. Having these pre-defined tolerance 
limits and corrective action plans in place ensures a systematic and consistent 
approach to managing color deviations, thereby minimizing subjective judgments and 
promoting a proactive strategy for upholding product quality. 

Finally, achieving consistent color in potato chip production requires a comprehensive 
approach that addresses all stages of the process, starting with the sourcing of raw 
materials and extending through to the final frying stage. It is vital to establish 
relationships with reliable potato suppliers who can consistently provide potatoes of 



the desired variety and with stable, predictable sugar content.1 Optimizing the 
pre-treatment processes, including washing, slicing, and blanching, is also critical to 
minimize variability in the potato slices before they are fried. This ensures a more 
uniform starting material for the frying process. Furthermore, regular calibration and 
diligent maintenance of the frying equipment are essential to guarantee consistent oil 
temperature and frying time across all production batches. By focusing on the 
consistency of the raw materials and the tight control of processing parameters, 
manufacturers can significantly reduce the likelihood of unwanted color variations in 
their potato chips and ensure a final product that consistently meets consumer 
expectations and brand standards. 

VIII. Real-World Applications: Case Studies of HunterLab Spectrophotometers in 
Snack Food Quality Control 

The effectiveness of HunterLab spectrophotometers in ensuring color quality and 
consistency is well-recognized within the snack food industry. HunterLab themselves 
highlight that many of the world's leading potato chip manufacturers rely on their 
advanced color measurement solutions for maintaining stringent quality control.8 The 
HunterLab Aeros, with its features specifically designed for the challenges of 
measuring irregular samples like potato chips, is often cited as a solution with which 
customers have experienced significant success.3 This widespread adoption by 
top-tier manufacturers underscores the reliability and effectiveness of HunterLab's 
technology in meeting the demanding color quality requirements of the potato chip 
market. 

Beyond potato chips, HunterLab provides color measurement solutions for a diverse 
array of other snack foods, including cheese puffs, pretzels, cookies, and crackers.41 
These applications demonstrate the versatility of HunterLab spectrophotometers in 
addressing color quality across various food matrices that present different textural 
and structural characteristics. For instance, in the production of cheese puffs, precise 
color measurement is utilized as a key indicator of both taste and overall quality.41 In 
the realm of cookies, smart spectrophotometers like the Aeros are capable of 
handling the often irregular textures of these baked goods, providing accurate and 
representative overall color measurements.43 These examples illustrate that the 
principles and challenges of color control in non-uniform snack foods are common 
across different product categories, and HunterLab's technology is well-suited to 
address these needs. 

The implementation of objective color measurement using HunterLab 
spectrophotometers in the snack food industry has led to significant benefits for 



manufacturers. One key advantage is the reduction of waste. By enabling early 
detection and correction of color deviations during the production process, objective 
measurement helps prevent the manufacture of end products that do not meet the 
required color specifications.3 Consistent color also directly contributes to an 
improvement in the overall quality of the product, leading to greater consumer 
satisfaction.9 Perhaps most importantly for brand recognition and customer loyalty, 
maintaining precise color standards ensures brand consistency. Consumers come to 
expect a certain visual appearance from their favorite snack food brands, and 
consistent color reinforces this expectation, fostering trust and encouraging repeat 
purchases.8 Therefore, investing in objective color measurement with instruments like 
the HunterLab Aeros offers tangible returns in terms of operational efficiency, 
enhanced product quality, and a stronger, more reliable brand presence in the 
marketplace. 

IX. Conclusion: Achieving Superior Quality and Brand Recognition Through 
Precise Color Management 

In conclusion, the color of potato chips is a critical quality attribute that significantly 
influences consumer perception, brand loyalty, and overall product success. 
Implementing precise color measurement using a spectrophotometer like the 
HunterLab Aeros offers a powerful tool for ensuring both the quality and brand 
consistency of this popular snack food. The Aeros, with its non-contact measurement, 
automatic height positioning, and rotating sample platform, is specifically designed to 
address the challenges inherent in measuring the color of irregular, non-uniform 
samples like potato chips. 

Achieving consistent and desirable color requires a comprehensive approach that 
extends beyond simply taking measurements. It necessitates a thorough 
understanding of the principles of spectrophotometry, the proper application of 
standard operating procedures for instrument use, and the careful selection and 
utilization of relevant color scales and indices such as CIE L*a*b*, Hunter L, a, b, 
Agtron, and BCU. Furthermore, manufacturers must establish clear color ranges and 
target values based on consumer preferences and their unique brand specifications. 
Recognizing and controlling the influence of various processing parameters, including 
frying time and temperature, potato variety, maturity, storage conditions, and 
pre-treatments, is equally crucial. 

By integrating data from the HunterLab Aeros into real-time monitoring systems and 
statistical process control, manufacturers can proactively manage color variations and 
ensure that their potato chips consistently meet the desired standards. The 



experiences of numerous snack food companies, including leading potato chip 
producers who rely on HunterLab spectrophotometers, demonstrate the tangible 
benefits of this approach, including reduced waste, improved product quality, and 
enhanced brand recognition. 

To optimize color management in potato chip production, it is recommended that 
manufacturers: 

1.​ Establish clear and measurable color targets and tolerance limits using 
appropriate color scales based on consumer research and brand identity. 

2.​ Implement a detailed standard operating procedure for the HunterLab Aeros, 
ensuring proper instrument setup, calibration, standardization, sample 
preparation, and data acquisition. 

3.​ Integrate the Aeros into the production line for real-time color monitoring and 
feedback, allowing for timely adjustments to processing parameters. 

4.​ Incorporate color measurement data into statistical process control systems to 
track process stability and identify sources of variation. 

5.​ Work closely with potato suppliers to ensure a consistent supply of suitable 
potato varieties with low reducing sugar content and optimal storage conditions. 

6.​ Optimize pre-treatment and frying processes to minimize color variability. 
7.​ Regularly train personnel on the importance of color consistency and the proper 

use of the HunterLab Aeros. 

By embracing a holistic strategy that combines advanced color measurement 
technology with a commitment to process control and quality at every stage of 
production, potato chip manufacturers can consistently deliver products that not only 
meet but exceed consumer expectations, thereby strengthening their brand 
reputation and ensuring long-term success in the marketplace. 
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