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CHAPTER 6 : Rapid Detection Techniques

1. Introduction

1.1 Definition

Rapid microbiological detection techniques are modern methods that allow the identification
or quantification of microorganisms quickly without relying on traditional long-term culture
methods.

1.2 Purpose

These techniques are used to accelerate results in the food, medical, and pharmaceutical

sectors, to detect pathogenic microorganisms before they cause harm, and to monitor hygiene
in sensitive environments.

2. Main Rapid Techniques
2.1 Molecular Techniques

2.1.1 PCR (Polymerase Chain Reaction)

Principle
PCR amplifies a specific DNA sequence of the target microorganism. The presence of a band
on a gel or a fluorescent signal indicates the microorganism is present.

Advantages
PCR is highly specific and sensitive and can detect pathogens that are difficult to culture.
Results are available in approximately four hours.

Limitations
Requires specialized equipment and trained personnel. It also detects DNA from dead cells.

Applications
Detection of Salmonella, Listeria, and E. coli 0157 in food.

2.1.2 gPCR (Quantitative Real-Time PCR)

Principle
gPCR measures DNA amplification in real time using fluorescence, allowing estimation of
the initial number of microorganisms.

Advantages
Provides quantitative data, highly sensitive, and rapid.

Limitations
High cost and requires careful calibration. Does not distinguish between DNA from live and
dead cells.
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Applications
Estimation of bacterial load in pasteurized milk and fermented products.

2.2 Immunological Techniques

2.2.1 ELISA (Enzyme-Linked Immunosorbent Assay)

Principle

ELISA uses antibodies to capture a specific antigen. If the antigen is present, an enzymatic

reaction produces a color change.

Advantages
Simple, often automated, and provides quantitative results in two to three hours.

Limitations
Less sensitive than PCR, may have cross-reactivity, and depends on the quality of antibodies.

Applications
Detection and quantification of bacterial toxins such as Staphylococcus aureus enterotoxins in
food.

2.2.2 Agglutination Tests

Principle
Antibodies bind to microbial antigens forming visible clumps.

Advantages
Very rapid (less than ten minutes) and simple for initial screening.

Limitations
Lower sensitivity and specificity compared to ELISA. Provides only qualitative results.

Applications
Rapid identification of Salmonella in foods and Streptococcus in clinical throat swabs.

2.3 ATP Detection (Bioluminescence)

Principle
Measures light produced by the reaction of microbial ATP with the enzyme luciferase. The
intensity of light correlates with the total microbial activity.

Advantages
Very rapid (1-5 minutes), simple, and suitable for hygiene monitoring.

Limitations
Does not distinguish between living and dead cells. Cannot identify microbial species or
toxins.
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Applications

Rapid assessment of surface cleanliness in food processing facilities and medical
environments.

3. Comparative Table

. s Detects Detects
Technique Measures |Quantitative Microbe Toxin Speed ||Accuracy
IPCR IDNA INo [Yes INo la-6h |High |
gPCR DNA Approx. Yes No 3-4h Vgry
High
ELISA '.?‘”t'.ge“/ Yes No Yes 2-3h |High
oxin
Agglutination Ar]tlgen/ No Yes No <1.0 Medium
Microbe min
ATP ATP total Approx. No No 15 Medium
Bioluminescence min

4. Conclusion

Rapid detection techniques provide faster and often quantitative results compared to
traditional culture methods. Each method has its own advantages and limitations, and the

choice depends on the target (microbe, toxin, or overall microbial load), speed requirements,
and available equipment
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