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Introduction

The API 20E manualis an indispensable resource for clinical microbiologists, veterinary technicians, and research

scientists who need to accurately identify members of the Enterobacteriaceae family and other Gram �negative rods.

By providing a systematic, step �by �step protocol and a comprehensive reference for interpreting biochemical test

results, the manual ensures reliable bacterial identification in both routine diagnostics and advanced research

settings. This article offers a detailed guide to using the API 20E system, explains its components, and highlights

best practices for obtaining consistent, reproducible results.

What Is the API 20E Manual?

The API 20E system, developed by bioMérieux, is a standardized panel of 20 miniaturized biochemical tests that 

assess the metabolic capabilities of a bacterial isolate. The accompanying API 20E manualcontains detailed

instructions for preparing inocula, performing the tests, interpreting the color changes, and matching the observed

profile to a database of known bacterial species. The manual also provides troubleshooting tips, safety guidelines,

and an extensive reference table that correlates biochemical patterns with species names.

History and Development

Introduced in the early 1990s, the API 20E system was designed to streamline the identification of

Enterobacteriaceae and related Gram �negative organisms. Prior to its release, identification often relied on lengthy,

multi �step phenotypic tests that required significant time and expertise. The API 20E manual standardized the

process, allowing laboratories worldwide to achieve comparable results using the same protocol. Over the years,

the system has been updated to reflect new species descriptions and to improve the accuracy of species

differentiation.

Components of the API 20E System

•  API 20E Strip: A plastic strip containing 20 microtubes, each pre �filled with a specific substrate.

•  Inoculation Medium: A nutrient broth (typically 0.5% peptone) used to prepare a standardized bacterial 

suspension.

•  Incubator: A temperature �controlled environment, usually set at 35–37 /°C.

•  Reference Manual: The printed guide that explains the procedure and interpretation.

•  Data Sheet: A printable form for recording results and calculating the numerical profile.

How to Use the API 20E Manual: Step �by �Step Guide

Step 1: Sample Preparation

1.  Choose a pure colony from an overnight culture on an appropriate agar plate.

2.  Streak the colony into a sterile tube containing 1 /mL of sterile saline.

3.  Use a sterile loop to suspend the bacteria until the turbidity matches the 0.5 /McFarland standard 

(approximately 1.5 /× /108 /CFU/mL).



Step 2: Inoculation

1.  Open the API 20E strip and remove the protective cap.

2.  Using a sterile loop, inoculate each microtube with the standardized suspension, ensuring the tube is filled to 

the bottom.

3.  Gently tap the strip to distribute the inoculum evenly within each tube.

Step 3: Incubation

1.  Seal the strip with a transparent film or a lid to prevent contamination.

2.  Incubate at 35–37 /°C for 18–24 /hours. The incubation period may vary for certain slow �growing organisms.

Step 4: Reading Results

1.  After incubation, observe each tube for color change. A positive reaction typically yields a pink to red color 

due to the presence of a chromogenic indicator.

2.  Record the result as 1 (positive) or 0 (negative) for each of the 20 tests.

3.  Use the reference chart in the manual to assign a numerical code to the observed pattern.

Step 5: Interpreting Data with the Manual

1.  Enter the 20 �digit code into the identification table provided in the manual.

2.  Locate the matching row that corresponds to your numerical profile.

3.  Note the species name, confidence level, and any additional remarks about biochemical variability.

Understanding the Results

Biochemical Tests Covered

The 20 tests in the API 20E panel evaluate a range of metabolic activities, including:

•  Glucose, lactose, and sucrose fermentation

•  Urease production

•  Indole formation

•  Oxidase activity

•  Motility assessment

•  Hydrolysis of various substrates (e.g., esculin, gelatin)

•  Utilization of different carbon sources (e.g., citrate, maltose)

Interpretation Charts

Each biochemical reaction is assigned a binary value. The manual’s identification table uses these values to

generate a unique numerical code. The table includes confidence levels (e.g., “100% confidence” or “90%

confidence”) to indicate how reliably the profile matches a species. For ambiguous results, the manual may suggest

additional confirmatory tests.

Common Bacterial Profiles

Below are a few examples of typical profiles:

•  E. coli: Positive for glucose fermentation, indole, and ;"��vÇV7W&öæ–F�6S° negative for urease and motility.

•  Salmonella enterica: Positive for glucose fermentation, H ‚S production, and urease; negative for lactose 

fermentation.

•  Klebsiella pneumoniae: Positive for lactose fermentation, urease, and ;"��v�Æ�7F÷6–F�6S° negative for indole.

Advantages of Using the API 20E Manual



•  Standardization: Provides a uniform protocol that reduces inter �laboratory variability.

•  Speed: Results are typically available within 24 /hours, which is faster than many traditional biochemical 

methods.

•  Comprehensiveness: Covers over 200 species within the Enterobacteriaceae and related families.

•  Ease of Use: The strip format and colorimetric readouts simplify the identification process.

•  Cost �Effectiveness: Requires minimal equipment beyond a standard incubator and basic lab supplies.

Limitations and Challenges

While the API 20E system is powerful, it does have certain constraints:

•  Phenotypic Overlap: Some closely related species share identical biochemical profiles, leading to 

misidentification.

•  Slow �Growing Strains: Certain organisms may require extended incubation periods, delaying results.

•  Variable Expression: Environmental factors can affect enzyme production, altering test outcomes.

•  Manual Interpretation: Human error in reading color changes or recording results can introduce inaccuracies.

Troubleshooting Common Issues

Inconsistent Results

If you observe inconsistent color changes, verify the inoculum density and ensure the strip is sealed properly to

prevent evaporation. Re �inoculate the strip if necessary.

Misinterpretation

When results do not match any species in the manual, double �check the numerical code for transcription errors. If

the profile remains ambiguous, perform supplementary tests such as API 20NE or MALDI �TOF MS.

Contamination

Contaminated cultures can produce misleading results. Use sterile technique throughout the procedure, and

consider repeating the test with a fresh isolate if contamination is suspected.

Tips for Accurate Identification

1.  Always calibrate your 0.5 /McFarland standard before preparing inocula.

2.  Use fresh, sterile saline and inoculation medium.

3.  Maintain a clean work area to avoid cross �contamination.

4.  Document every step in a lab notebook for traceability.

5.  Cross �check results with an alternative method if the manual yields an uncertain identification.

Alternative Identification Methods

MALDI �TOF MS

Matrix �assisted laser desorption/ionization time �of �flight mass spectrometry offers rapid identification based on

protein spectra. It can resolve species that share identical biochemical profiles, but requires expensive

instrumentation and a comprehensive database.

Molecular Techniques

Polymerase chain reaction (PCR) and sequencing of conserved genes (e.g., 16S rRNA, rpoB) provide definitive

identification. These methods are highly accurate but may be costlier and time �consuming for routine diagnostics.



Other API Systems

API 20NE (non �Enterobacteriaceae) and API 20E for Enterobacteriaceae are complementary panels that cover a

broader range of Gram �negative bacteria.

Frequently Asked Questions

•  How long does the API 20E manual remain valid? The manual is updated periodically; always use the latest 

edition to ensure accurate identification.

•  Can I use the API 20E system for Gram �positive bacteria? No, it is specifically designed for Gram �negative rods.

•  What is the recommended storage for API strips? Store them in a cool, dry place, protected from direct light.

•  Is the API 20E manual suitable for teaching labs? Yes, its clear instructions make it ideal for educational 

purposes.

Conclusion

The API 20E manualremains a cornerstone of bacterial identification for Enterobacteriaceae and related

Gram �negative rods. By following its meticulous protocol, clinicians and researchers can achieve rapid, reliable

species identification, which is essential for effective patient management, outbreak investigation, and

microbiological research. While newer technologies such as MALDI �TOF MS and molecular assays offer

complementary advantages, the API 20E system’s accessibility, cost �effectiveness, and proven accuracy continue to

make it an indispensable tool in laboratories worldwide.
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