bilirubin test tube color

bilirubin test tube color is a critical factor in ensuring accurate laboratory analysis for bilirubin
levels in blood samples. Proper identification of the test tube color is essential because it indicates
the type of additive inside the tube, which directly influences the integrity of the blood sample and
the accuracy of the bilirubin test results. This article discusses the significance of bilirubin test tube
color, the common types of tubes used in bilirubin testing, and best practices for specimen
collection. Understanding the appropriate test tube color helps laboratory technicians and
healthcare providers avoid pre-analytical errors and obtain reliable diagnostic data. Additionally, the
article covers the biochemical principles behind bilirubin measurement and how the choice of test
tube can affect the stability of bilirubin in the sample. The following sections provide a detailed
overview of the bilirubin test tube color, its clinical relevance, and practical guidelines for specimen
handling.

e Importance of Bilirubin Test Tube Color

e Types of Test Tubes Used for Bilirubin Testing
e Biochemical Considerations in Bilirubin Testing
e Specimen Collection and Handling Guidelines

e Common Errors Related to Test Tube Color

Importance of Bilirubin Test Tube Color

The bilirubin test tube color is a vital aspect of the blood collection process for bilirubin
measurement. Each test tube color corresponds to a specific additive that either preserves the
sample or facilitates particular testing methods. Using the correct tube color ensures that the
bilirubin concentration remains stable from the time of collection until analysis, avoiding
degradation or interference. Since bilirubin is a light-sensitive compound, improper tube selection
may lead to inaccurate results, potentially affecting patient diagnosis and treatment. Furthermore,
laboratories rely on color-coded tubes to streamline workflow and reduce cross-contamination or
sample mix-ups. Therefore, understanding the significance of bilirubin test tube colors is essential
for clinical accuracy and operational efficiency.

Role of Additives in Test Tubes

Additives in test tubes serve various functions such as anticoagulation, preservation, or clot
activation. For bilirubin testing, additives must maintain the chemical stability of bilirubin without
causing hemolysis or other alterations. The bilirubin test tube color typically indicates the presence
or absence of such additives, which directly impacts sample integrity. For example, tubes containing
serum separator gels or anticoagulants are carefully selected based on their compatibility with
bilirubin assays. This ensures that bilirubin molecules remain intact and free from interference



during laboratory analysis.

Impact on Diagnostic Accuracy

Incorrect test tube color selection can lead to hemolysis, bilirubin degradation, or contamination, all
of which compromise diagnostic accuracy. Since bilirubin levels are used to evaluate liver function,
hemolytic diseases, and neonatal jaundice, precise measurement is critical. The bilirubin test tube
color acts as a safeguard against pre-analytical variability, enhancing the reliability of test results
and enabling clinicians to make informed decisions. Laboratories often develop protocols specifying
the exact tube colors for bilirubin assays to minimize errors and optimize patient outcomes.

Types of Test Tubes Used for Bilirubin Testing

Several types of blood collection tubes are used in clinical laboratories, each distinguished by a
specific color cap and additive. For bilirubin testing, certain tubes are preferred over others to
preserve sample quality and ensure accurate measurement. The choice of tube depends on whether
the test measures total bilirubin, direct (conjugated) bilirubin, or indirect (unconjugated) bilirubin,
as well as the laboratory’s assay method.

Common Tube Colors for Bilirubin Tests

The most frequently used test tube colors for bilirubin analysis include:

e Light Amber or Brown Tubes: These tubes are designed to protect bilirubin from light
exposure, which can degrade the compound. They often contain no additives or may have
serum separator gels.

¢ Red Top Tubes: These tubes contain no anticoagulant and are used to collect serum for
bilirubin testing. They allow blood to clot, and serum is separated for analysis.

¢ Serum Separator Tubes (SST) - Gold or Tiger Top: Contain clot activators and gel
separators to facilitate serum separation, commonly used for bilirubin tests requiring serum.

e Green Top Tubes: Contain heparin as an anticoagulant and are used when plasma is required
instead of serum, though less common for bilirubin testing due to potential interference.

Specialized Tubes for Phototherapy Monitoring

For neonatal bilirubin testing, especially in infants undergoing phototherapy, amber or brown tubes
are preferred to protect samples from light-induced bilirubin breakdown. These light-protective
tubes are critical to obtaining accurate bilirubin levels in such sensitive cases. Some laboratories
may also wrap standard tubes in aluminum foil to prevent light exposure if light-protective tubes are
unavailable.



Biochemical Considerations in Bilirubin Testing

Bilirubin is a yellow-orange pigment formed during the breakdown of red blood cells. It exists in two
main forms in the blood: unconjugated (indirect) and conjugated (direct) bilirubin. Accurate
measurement of these forms requires careful sample handling and appropriate tube selection to
prevent chemical changes that might alter test results.

Light Sensitivity of Bilirubin

Bilirubin is highly sensitive to light, especially ultraviolet and blue wavelengths, which cause
photodegradation. This degradation converts bilirubin into colorless or different isomers that do not
reflect the actual bilirubin concentration, leading to falsely low results. Therefore, the bilirubin test
tube color indicating light protection is essential to maintain sample integrity. Laboratories often
instruct staff to protect samples from light by using amber tubes or light-blocking covers
immediately after collection.

Effect of Additives on Bilirubin Stability

Anticoagulants and additives may interfere with bilirubin assays or affect the stability of bilirubin.
For instance, EDTA tubes (lavender top) are generally not used for bilirubin testing because EDTA
can chelate metal ions and interfere with colorimetric assays. Heparin tubes may be used cautiously
but can cause some degree of hemolysis. Serum tubes without anticoagulants or with clot activators
are preferred to obtain serum bilirubin levels. Each additive’s chemical properties determine its
suitability for bilirubin analysis, making test tube color a key indicator of proper sample collection.

Specimen Collection and Handling Guidelines

Proper specimen collection and handling are crucial to obtaining accurate bilirubin test results. The
bilirubin test tube color plays a central role in guiding healthcare professionals on correct
procedures. Following standardized protocols minimizes pre-analytical errors and ensures sample
quality.

Collection Procedures Based on Tube Color

When collecting blood for bilirubin testing, the following guidelines should be observed:

—_

. Use light-protective tubes (amber or brown) whenever possible to prevent photodegradation.
2. For serum bilirubin, select red top or serum separator tubes with clot activators.

3. If plasma is required, use green top heparin tubes with caution, monitoring for hemolysis.

4. Avoid tubes with EDTA or citrate additives for bilirubin measurement.

5. Immediately mix tubes gently if anticoagulants are present to prevent clotting or hemolysis.



6. Label tubes clearly with patient information and collection time.

Post-Collection Handling

After collection, bilirubin samples should be protected from light exposure by storing tubes in amber
containers or wrapping them in foil. Prompt centrifugation is recommended to separate serum or
plasma from cells, reducing bilirubin degradation and hemolysis risk. Samples should be analyzed as
soon as possible or stored at appropriate temperatures (usually refrigerated) until testing. Adhering
to these handling protocols preserves bilirubin stability and prevents erroneous laboratory results.

Common Errors Related to Test Tube Color

Mistakes involving bilirubin test tube color can lead to significant pre-analytical errors affecting test
validity. Understanding these common errors helps laboratory personnel and clinicians avoid pitfalls
in bilirubin testing.

Using Incorrect Tube Colors

One frequent error is collecting bilirubin samples in tubes with inappropriate additives, such as
EDTA or citrate tubes. These can cause interference or hemolysis, leading to inaccurate bilirubin
levels. Similarly, failure to use light-protective tubes allows photodegradation, resulting in falsely
low bilirubin readings. Ensuring the correct bilirubin test tube color is selected is crucial for
maintaining sample integrity.

Inadequate Light Protection

Even when the correct tube color is used, improper handling such as leaving tubes exposed to
ambient light can degrade bilirubin. This is especially problematic in neonatal samples and requires
stringent light-protection measures. Failure to shield samples from light can compromise the
bilirubin assay and affect clinical decisions.

Improper Labeling and Storage

Mislabeled tubes or incorrect storage conditions can cause sample mix-ups or bilirubin degradation.
The bilirubin test tube color serves as a visual cue for handling requirements, and ignoring these can
lead to errors. Proper labeling and immediate storage under recommended conditions are essential
for reliable bilirubin testing.

Frequently Asked Questions



What color is the test tube used for a bilirubin test?

The test tube used for a bilirubin test is typically amber or brown to protect the sample from light, as
bilirubin is light-sensitive.

Why is an amber or brown test tube preferred for collecting
blood for bilirubin testing?

Amber or brown test tubes are preferred because they block out light, preventing the degradation of
bilirubin in the blood sample and ensuring accurate test results.

Can a red-top test tube be used for bilirubin testing?

Red-top tubes, which do not contain additives and are clear, are generally not recommended for
bilirubin tests because exposure to light can degrade bilirubin, leading to inaccurate results.

What type of additive is present in the test tube for bilirubin
testing?

The test tube for bilirubin testing often contains no additives, but the key feature is the amber color
to protect the sample from light rather than any chemical additive.

How should a blood sample for bilirubin be handled after
collection?

After collection in an amber or brown test tube, the blood sample should be protected from light by
wrapping the tube in aluminum foil or placing it in a dark container until analysis to preserve
bilirubin stability.

Additional Resources

1. The Science of Bilirubin Testing: Tube Colors and Clinical Significance

This book explores the biochemical basis of bilirubin testing and the importance of selecting the
correct test tube color for accurate results. It delves into how different additives in test tubes
interact with bilirubin and the impact on laboratory diagnostics. A useful resource for medical
laboratory professionals and students alike.

2. Laboratory Guide to Blood Collection: Understanding Test Tube Colors for Bilirubin

Focused on phlebotomy techniques, this guide explains the rationale behind using specific test tube
colors when collecting blood samples for bilirubin analysis. It covers best practices to avoid sample

contamination and ensure test accuracy. Ideal for nurses, lab technicians, and healthcare providers.

3. Color Coding in Clinical Chemistry: Bilirubin and Beyond

This comprehensive text provides an overview of color coding systems in clinical chemistry tubes,
with a special emphasis on bilirubin testing. It discusses the chemistry of tube additives and their
effects on bilirubin stability. The book also compares international standards and protocols.



4. Diagnostic Methods in Hepatology: The Role of Bilirubin and Sample Handling

This book addresses the diagnostic approaches for liver diseases, focusing on bilirubin measurement
and the significance of proper sample handling, including test tube selection. It highlights how test
tube color and additives influence test results, ensuring reliable diagnosis. Recommended for
hepatologists and laboratory scientists.

5. Phlebotomy Essentials: Choosing the Right Tube for Bilirubin Analysis

A practical manual detailing the steps and considerations for blood collection aimed at bilirubin
assays. It explains the color codes for test tubes and how to prevent pre-analytical errors. The book
serves as a handy reference for phlebotomists and clinical personnel.

6. Clinical Laboratory Techniques: Bilirubin Testing and Tube Color Implications

This book provides an in-depth look at laboratory techniques for bilirubin testing, emphasizing the
critical role of tube color in sample integrity. It discusses the chemical interactions and how to
interpret bilirubin results accurately. Useful for laboratory technologists and clinical chemists.

7. Understanding Bilirubin Metabolism and Laboratory Measurement

Covering both the physiological aspects of bilirubin metabolism and its laboratory measurement, this
text highlights the importance of proper specimen collection, including the choice of test tube color.
It provides case studies demonstrating the consequences of incorrect tube usage. Essential reading
for medical students and clinicians.

8. Pre-Analytical Variables in Bilirubin Testing: A Focus on Collection Tubes

This book concentrates on pre-analytical factors affecting bilirubin test outcomes, with an emphasis
on the selection of test tubes by color and additive composition. It reviews protocols to minimize
errors and improve diagnostic accuracy. Targeted at laboratory managers and quality control
personnel.

9. Blood Sample Management: Optimizing Bilirubin Test Accuracy Through Tube Selection

An authoritative resource on managing blood samples for bilirubin testing, this book discusses how
tube color and additives influence bilirubin stability and assay reliability. It includes guidelines for
storage, transport, and handling to maintain sample integrity. Beneficial for clinical laboratory staff
and healthcare providers.

Bilirubin Test Tube Color

Bilirubin Test Tube Color

Related Articles

e big ideas math integrated mathematics 1
¢ big ideas math algebra 2 textbook
e big ideas math pre algebra

Back to Home


https://projects.cocobongo.com/archive-library-109/bilirubin-test-tube-color.pdf
https://projects.cocobongo.com/archive-library-109/big-ideas-math-integrated-mathematics-1.pdf
https://projects.cocobongo.com/archive-library-109/big-ideas-math-algebra-2-textbook.pdf
https://projects.cocobongo.com/archive-library-109/big-ideas-math-pre-algebra.pdf
https://projects.cocobongo.com

