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Understanding the API 20E Profile Index Manual: A Comprehensive Guide

When working in clinical microbiology, veterinary diagnostics, or environmental testing, the accurate identification of 

Enterobacteriaceae and related Gram �negative bacteria is essential. The API 20E system, developed by 

bioMérieux, has become a staple in laboratories worldwide for this purpose. At the heart of the system lies the API 

20E Profile Index Manual, a reference document that translates biochemical test results into bacterial species.

This article provides an in �depth look at the manual, its structure, how to use it effectively, and best practices for

interpreting the profile index. Whether you are a seasoned microbiologist or a student learning the ropes, this guide

will equip you with the knowledge to navigate the API 20E Profile Index Manual with confidence.

1. What Is the API 20E System?

The API 20E system is a standardized, miniaturized biochemical panel consisting of 20 micro �tubes (hence the

name “20E”). Each tube contains a dehydrated substrate that tests for a specific enzymatic or metabolic activity.

When a bacterial isolate is inoculated into the panel and incubated, each tube may change color if the organism

possesses the corresponding enzyme or metabolic pathway. The pattern of positive and negative reactions forms a

numeric code, which is then matched against a database in the API 20E Profile Index Manual to identify the

organism.

Key advantages of the API 20E system include:

•  High throughput and automation compatibility

•  Broad coverage of Enterobacteriaceae and other Gram �negative bacteria

•  Rapid results (typically 24–48 /hours)

•  Compact storage and easy transport

Why the Profile Index Manual Is Critical

The API 20E Profile Index Manual serves as the “lookup table” that converts the numeric code into a species name.

It contains a comprehensive list of bacterial species, their expected biochemical reactions, and the resulting profile

codes. Without this manual, the numeric results would be meaningless. Moreover, the manual offers additional

information such as biochemical descriptions, growth conditions, and reference strains, making it an indispensable

resource for quality assurance and troubleshooting.

2. Anatomy of the API 20E Profile Index Manual

The manual is structured to provide quick, reliable access to identification data. Below is a breakdown of its main

sections:

1.  Table of Contents & Index – Guides users to specific species or biochemical reactions.

2.  General Information – Includes safety notes, storage instructions, and recommended incubation parameters.

3.  Species Profiles – The core of the manual, listing species names followed by their 20 �digit profile codes.

4.  Biochemical Descriptions – Detailed explanations of each test’s purpose and interpretation.

5.  Reference Strains & Control Strains – Provides standard strains for quality control.



6.  Glossary & Acronyms – Clarifies technical terms and abbreviations.

Profile Code Format

Each profile code is a 20 �digit number, where each digit corresponds to the result of one of the 20 biochemical tests.

The digits are interpreted as follows:

•  0 – Negative reaction

•  1 – Positive reaction

•  9 – No reaction or indeterminate result (often due to poor growth or contamination)

For example, a profile code of 01234567890123456789indicates a specific combination of positive and negative

reactions that uniquely identifies a bacterial species.

3. Step �by �Step: From Inoculation to Identification

Below is a practical workflow that incorporates the API 20E Profile Index Manual at each critical juncture.

3.1. Sample Preparation

1.  Isolate Selection – Pick a single, pure colony from a selective or differential medium.

2.  Inoculum Preparation – Suspend the colony in sterile saline to achieve a turbidity equivalent to a 

0.5 /McFarland standard (approximately 1.5 /× /10 x /CFU/mL).

3.  Inoculation of API 20E Panel – Use the provided inoculation stick to fill each tube with the prepared 

suspension, ensuring no air bubbles.

3.2. Incubation

•  Incubate the filled panel at 35 /± /2 /°C for 18–24 /hours.

•  Do not disturb the panel during incubation to avoid mixing of reagents.

3.3. Reading the Results

1.  Color Interpretation – Compare the color of each tube to the reference chart provided with the kit. Note any 

deviations.

2.  Digit Assignment – Convert each tube’s color into a digit (0, 1, or 9) based on the manual’s guidelines.

3.  Compile the Profile Code – Write the digits in order to form a 20 �digit profile code.

3.4. Matching the Profile Code

1.  Open the API 20E Profile Index Manual to the “Species Profiles” section.

2.  Search for your profile code. The manual typically includes a quick reference table or an index by species.

3.  When a match is found, note the species name, its biochemical description, and any remarks regarding 

reliability.

4.  Record the identification in your laboratory information system (LIS).

4. Interpreting and Validating Results

While the API 20E system is robust, it’s essential to validate results, especially when the profile code is ambiguous

or when dealing with rare organisms.

4.1. Handling Ambiguous Profiles

•  If multiple species share the same profile code, review the biochemical description for additional clues.

•  Consider performing supplementary tests (e.g., MALDI �TOF MS, 16S rRNA sequencing) for confirmation.

•  Check the quality control results to ensure the panel performed correctly.



4.2. Quality Control Practices

Implementing strict quality control (QC) protocols ensures the reliability of API 20E results. Typical QC steps

include:

1.  Control Strains – Run at least one reference strain (e.g., Escherichia coli ATCC 25922) with each batch of 

panels.

2.  Result Verification – Verify that the control strain’s profile matches the expected code in the manual.

3.  Documentation – Log QC outcomes in the laboratory’s QC logbook.

4.3. Common Pitfalls and How to Avoid Them

•  Inadequate inoculum density !’ leads to false negatives. Ensure proper turbidity.

•  Incubation at incorrect temperature !’ can alter metabolic activity. Use calibrated incubators.

•  Misreading color changes !’ double �check against the reference chart and consider using a colorimeter if 

available.

•  Cross �contamination between tubes !’ maintain sterile technique during inoculation.

5. Advanced Tips for Experienced Users

5.1. Leveraging Digital Tools

Many laboratories now use electronic API 20E software that automatically reads the panel and cross �references the

manual. Integrating the manual’s data into digital platforms can reduce human error and speed up turnaround times.

5.2. Customizing the Manual for Your Lab

While the standard manual covers most organisms, certain regional pathogens may require additional entries. Labs

can create a supplemental “Appendix” section containing local isolates and their profile codes, ensuring

comprehensive coverage.

5.3. Staying Updated

Microbial taxonomy evolves. Periodically check for updates to the API 20E database and the accompanying

manual. Updated editions may include new species, revised biochemical interpretations, and corrections to earlier

versions.

6. The Role of the API 20E Profile Index Manual in Clinical Decision �Making

Accurate bacterial identification informs antimicrobial stewardship, infection control, and epidemiological

surveillance. The API 20E Profile Index Manual provides the foundational data that transforms raw biochemical

results into actionable clinical insights.

•  Antimicrobial Susceptibility – Knowing the exact species guides empiric therapy choices.

•  Outbreak Investigation – Identifying specific strains helps trace transmission pathways.

•  Public Health Reporting – Accurate species names are required for reporting to health authorities.

7. Frequently Asked Questions (FAQ)

Q1: What should I do if my panel shows no color change in any tube?

A: This could indicate poor bacterial growth or a non �viable sample. Repeat the inoculation with a fresh colony and

ensure the incubator is at the correct temperature.

Q2: Can I use the API 20E system for non �Enterobacteriaceae?



A: The system is optimized for Enterobacteriaceae and related Gram �negative rods. While it may provide some

information on non �target organisms, identification accuracy decreases. Use alternative systems (e.g., API 20NE)

for non �Enterobacteriaceae.

Q3: How often should I update my manual?

A: Review the manual annually or whenever a new edition is released. Update your QC strains and reference data

accordingly.

Q4: Is the manual compatible with all API 20E kits?

A: Yes, the standard manual applies to all API 20E kits from bioMérieux. However, if you purchase a regional kit

variant, confirm that the manual matches the test panel.

8. Conclusion

The API 20E Profile Index Manualis more than just a reference book; it is the backbone of a reliable, rapid, and

standardized bacterial identification workflow. By mastering its structure, interpreting profile codes accurately, and

integrating quality control measures, laboratories can confidently identify Enterobacteriaceae and related

Gram �negative bacteria. Whether you are a seasoned microbiologist or a student just starting out, understanding

how to navigate the manual will enhance diagnostic accuracy, support clinical decision �making, and ultimately

contribute to better patient outcomes. Embrace the manual as a living resource—update it, adapt it, and let it guide

your work toward excellence in microbial diagnostics.
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