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The integrity of microbiological analysis in the food, animal feed, and water sectors is fundamentally dependent on
the quality of the culture media used. UNE-EN ISO 11133:2014, titled "Microbiology of food, animal feed and water
— Preparation, production, storage and performance testing of culture media," serves as the definitive international
benchmark for ensuring that laboratory results are both reproducible and accurate. This standard provides a
rigorous framework for both commercial manufacturers and internal laboratory production units, harmonizing the
criteria for the preparation and validation of culture media. In an era of globalized food supply chains, the adoption
of ISO 11133 ensures that a negative result for a pathogen in one jurisdiction is functionally equivalent to the same
result in another, provided the media performance is strictly controlled.

1.The Evolution and Scope of ISO 11133

Historically, guidelines for culture media were fragmented across various technical specifications, notably ISO/TS
11133-1 and ISO/TS 11133-2. The 2014 revision consolidated these into a single, comprehensive standard that
covers the entire lifecycle of culture media. The scope of UNE-EN ISO 11133:2014 extends across three primary
domains: food for human consumption, animal feeding stuffs, and environmental samplesfrom food
production and water (including potable water and wastewater). It defines the requirements for the production of
media—whether it is dehydrated, ready-to-reconstitute, or ready-to-use—and establishes mandatory performance
testing protocols.

Key Objectives of the Standard

« To harmonize the methodology for the preparation of culture media.
« To define quantitative and qualitative criteria for performance testing.
¢ To ensure the traceability of reference strains used in testing.

« To provide a standardized reporting format for media quality batches.

2. Fundamental Terminology and Definitions

To implement ISO 11133effectively, technical personnel must understand the precise terminology used within the
standard. These definitions form the basis of the mathematical models used for media validation.

e Batch of Culture Media: A defined quantity of media that is fully traceable, produced under identical
conditions, and processed in a single cycle (e.g., a single autoclave load).

e Productivity: The ability of a medium to support the growth of a target microorganism. It is often expressed as
the Productivity Ratio (PR).

 Selectivity: The degree to which a medium inhibits the growth of non-target organisms (competitors). This is
quantified by the Selectivity Factor (SF).

¢ Specificity: The ability of a diagnostic or differential medium to demonstrate the specific biochemical or
morphological characteristics of the target organism.

¢ Reference Medium: A validated batch of medium (usually a non-selective agar like TSA or SDA) used as a



benchmark for comparison during performance testing.

3. Requirements for Water and Reagents

The quality of culture media starts with its constituent components. ISO 11133 specifies strict requirements for the
water used in media preparation. Only purified water (distilled, deionized, or reverse osmosis) should be used. The
conductivitymust not exceed 25 pS/cm at 25°C, and the microbial load must be monitored regularly. Impurities
such as heavy metals (copper, lead, zinc) can be inhibitory to sensitive microorganisms, while organic matter can
provide unintended nutrients, skewing the performance of selective media.

Reagent Management

Laboratory personnel must ensure that all dehydrated media are stored in airtight containers, protected from light
and moisture. The hygroscopic natureof dehydrated bases means that even minor exposure to humidity can lead
to chemical degradation (Maillard reactions) or shifts in pH. Upon opening a new container, the date must be
recorded, and the physical appearance of the powder (color, flowability) must be inspected.

4. Detailed Workflow for Media Preparation

The transition from a dehydrated powder to a sterile, functional medium involves several critical steps where errors
can compromise the final product. Technical writers and lab managers should emphasize the following procedural
execution:

4.1. Dissolution and pH Adjustment

When dissolving dehydrated media, consistent agitation is required to prevent the "clumping" of agar. For media
containing agar, heating is necessary to achieve full dissolution; however, overheating must be avoided to prevent
nutrient breakdown. The pH must be measured using a temperature-compensated pH meter. UNE-EN ISO
11133:2014requires the pH to be verified after sterilization once the medium has reached room temperature
(approx. 25°C). The tolerance is typically = 0.2 units from the manufacturer’s specification.

4.2. Sterilization Protocols

Sterilization is typically achieved via moist heat (autoclave) or filtration. The standard emphasizes that the FO value
(equivalent time at 121°C) must be controlled. Excessive heat can cause the degradation of carbohydrates and the
formation of toxic oxidation products. Conversely, under-sterilization leads to contaminated batches. For heat-
sensitive components (e.g., vitamins, antibiotics, or egg yolk), membrane filtration through a 0.22 um pore size is
mandatory, followed by aseptic addition to the cooled base medium (usually 45°C to 47°C).

Table 1: Common Sterilization Parameters and Potential Failure Modes



Method Target Parameter Critical Failure Mode Impact on Media

Autoclave 121°C for 15 mins Over-cycling / Slow cooling Caramelization (Maillard
reaction), pH drop, agar
softening.

Filtration 0.22 um pore size Filter membrane rupture Introduction of microbial

contaminants (e.g.,
Pseudomonas spp.).

Inspiassation 75°C - 85°C (fractional) Insufficient time Survival of thermoduric
spores in egg-based media.

5. Performance Testing: The Core of 1ISO 11133

The most significant portion of UNE-EN ISO 11133 is dedicated to performance testing. Every batch of media
(whether purchased or made in-house) must be tested before use. This testing is divided into Quantitative and
Qualitative methods.

5.1. Quantitative Productivity Testing

This is applied to all solid and liquid media where a count is required. For solid media, the Productivity Ratio (PR)
is calculated. The test medium is inoculated with a low level of target organisms (typically 80 to 120 CFU), and the
results are compared to a reference medium.

Mathematical Formula for Productivity Ratio:
PR =Ns/No
Ns = Total colony count on the test mediuihisice= Total colony count on the reference medium (which must
be "e 100 CFWRequirement:For non-selective media, the PR must be "e 0.7. For selective media, the PR must be "e
0.5.

5.2. Quantitative Selectivity Testing

Selectivity is tested by inoculating the medium with a high concentration of non-target organisms (e.g., &gt;10,000
CFU). The Selectivity Factor (SF) is used for qualitative/semi-quantitative assessment.

Mathematical Formula for Selectivity Factor (SF):
SF =D_log_highest - D_log_test
D_logrepresents the highest dilution showidbemgrowth of at least 10 colonies. In simpler terms, SF
represents the log10 reduction of the non-target organism. A high SF (e.g., &gt;2) indicates effective suppression of
competitors.

5.3. Performance of Liquid Media

For liquid enrichment broths, the performance is evaluated qualitatively by observing turbidity or quantitatively by
sub-culturing onto solid media to calculate the Relative Productivity. The goal is to ensure that even a single cell
of a pathogen (like Salmonella) can grow to detectable levels within the specified incubation period.

6. The Role of Reference Strains (WDCM)

To ensure global consistency, ISO 11133 mandates the use of specific reference strains. These strains must be
sourced from a recognized national culture collection (e.g., ATCC, NCTC) and must be traceable to the World Data



Centre for Microorganisms (WDCM) numbering system. Laboratories must maintain a "seed lot" system to
prevent genetic drift; reference strains should not be sub-cultured more than five times from the original stock.

Table 2: Example of WDCM Reference Strains for Media Validation



Medium Type Target Organism (WDCM) Non-Target Organism Expected Result

(WDCM)
XLD Agar (Salmonella) S. Typhimurium (00031) E. coli (00013) Target: Red with black
centers; Non-target:
Inhibited.
Baird-Parker (S. aureus) S. aureus (00034) E. coli (00012) Target: Black colonies with
clear zone; Non-target:
Inhibited.
TBX Agar (E. coli) E. coli (00013) Enterococcus faecalis Target: Blue/Green
(00009) colonies; Non-target:
Inhibited.

7. Storage and Shelf-Life Validation

Even if a batch of media passes initial performance testing, its quality can degrade over time. UNE-EN ISO
11133:2014 requires laboratories to validate the shelf-life of their media under specific storage conditions.
Generally, prepared plates should be stored at 2°C to 8°Cin sealed bags to prevent dehydration (loss of weight). If
plates lose more than 10% of their water content, they must be discarded as the concentration of selective agents
and nutrients will have changed, potentially inhibiting target growth.

Storage Best Practices:

1. Darkness: Many media components (e.g., neutral red, crystal violet) are photosensitive and can form
inhibitory peroxides when exposed to light.

2. Condensation Management: Plates should be stored upside down to prevent condensation from dripping
onto the agar surface, which causes colonial merging.

3. Ventilation: Ensure the refrigerator has adequate airflow to maintain a uniform temperature throughout the
chamber.

8. Implementation Field Guide: Steps for Laboratory Accreditation

For laboratories seeking ISO/IEC 17025accreditation, compliance with 1SO 11133 is mandatory. The following
checklist provides an actionable path for implementation:

» Vendor Audit: If buying ready-to-use media, obtain a Quality Certificate for every batch. This certificate must
explicitly state the WDCM strains used and the PR/SF values achieved.

« Verification Testing: Even with a certificate, the laboratory should perform "verification" (minimal testing) to
ensure that transport conditions (heat/freezing) have not affected the media.

e Control Charts: Maintain control charts for pH and PR values. A downward trend in PR over several batches
may indicate an issue with the water purification system or the autoclave calibration.

 Staff Training: Ensure technicians are trained in the ecometric method or spiral plating for quantitative
validation.

9. Troubleshooting and Failure Analysis

When a batch of media fails performance testing, a systematic root cause analysis must be conducted. Failure is
rarely random; it is usually linked to specific procedural deviations.



9.1. Low Productivity (PR &lt; 0.7)

Possible causes include toxic residuesin glassware (detergents), incorrect weighing of the dehydrated powder, or
excessive sterilization time. In selective media, a low PR might indicate that the selective supplements were added
when the base medium was too hot, leading to an imbalance in the concentration of active ingredients.

9.2. Poor Selectivity (SF is low)

If non-target organisms are growing on selective media, the most common cause is the degradation of antibiotics
due to improper storage or adding them to a base that is &gt;50°C. Additionally, check the expiration date of the
supplements.

9.3. pH Drift

If the post-autoclave pH is out of range, check the water qualityfirst. Highly alkaline or acidic water will overwhelm
the buffer capacity of the medium. Secondly, check the autoclave cycle; over-heating usually leads to an acidic shift
due to the breakdown of sugars.

10. Broader Implications for Global Food Safety

The implementation of UNE-EN ISO 11133:2014 represents a significant leap forward in microbiological
standardization. By treating culture media as a critical reagent that requires the same level of validation as a high-
tech PCR machine, the standard reduces the risk of false negatives in food safety testing. This is particularly vital
for the detection of low-infectious-dose pathogens like Listeria monocytogenes or Salmonella spp., where the
failure of the media to support the growth of a single stressed cell could lead to a public health crisis.

Furthermore, the standard facilitates international trade. When a laboratory in Spain (AENOR) and a laboratory in
Asia both utilize 1ISO 11133compliant media and protocols, the technical barriers to trade are lowered, and
consumer confidence in the safety of the global food supply is significantly bolstered. Moving forward, as the
industry transitions toward more rapid methods and chromogenic media, the principles of ISO 11133—traceability,
quantitative validation, and rigorous documentation—will remain the bedrock of microbiological excellence.

In conclusion, while the technical requirements of ISO 11133:2014 are demanding, the investment in high-quality
media preparation and testing is an investment in the reliability of the entire laboratory. Technical excellence in this
foundational area ensures that subsequent analytical steps are built on a stable and verified platform, protecting
both the laboratory’s reputation and the health of the public.
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