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This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope, 
and provisions.  Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard 
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance with 
this standard.  Nothing contained in this AMPP standard is to be construed as granting any right, by implication or other-
wise, to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, or as 
indemnifying or protecting anyone against liability for infringement of Letters Patent.  This standard represents minimum 
requirements and should in no way be interpreted as a restriction on the use of better procedures or materials.  Neither 
is this standard intended to apply in all cases relating to the subject.  Unpredictable circumstances may negate the use-
fulness of this standard in specific instances.  AMPP assumes no responsibility for the interpretation or use of this stan-
dard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP in accor-
dance with its governing procedures and policies which preclude the issuance of interpretations by individual volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory doc-
uments and for determining their applicability in relation to this standard prior to its use.  This AMPP standard may not 
necessarily address all potential health and safety problems, or environmental hazards associated with the use of materi-
als, equipment, and/or operations detailed or referred to within this standard.  Users of this AMPP standard are also re-
sponsible for establishing appropriate health, safety, and environmental protection practices, in consultation with appropri-
ate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory requirements prior to 
the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time in 
accordance with AMPP technical committee procedures.  AMPP requires that action be taken to reaffirm, revise, or with-
draw this standard no later than five years from the date of initial publication and subsequently from the date of each 
reaffirmation or revision.  The user is cautioned to obtain the latest edition.  Purchasers of AMPP standards may receive 
current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Customer Support, 
15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).

Document History:

2024-01-21: Approved by AMPP Standards Committee (SC) 22, Biodeterioration

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org



AMPP TM21465-2024
©2024 Association for Materials Protection and Performance (AMPP). All rights reserved. 

3

Molecular Microbiological Methods—
Sample Handling and Laboratory 

Processing
Foreword, Scope, Rationale.............................................................................................................................................4

Referenced Standards and Other Consensus Documents..............................................................................................4

Section 1	 General......................................................................................................................................................5

Section 2	 Definitions..................................................................................................................................................5

Section 3	 Sample Type Definition..............................................................................................................................7

3.1	 Liquid Samples............................................................................................................................7

3.2	 Solid Samples..............................................................................................................................8

3.3	 Wet Gas Samples........................................................................................................................8

3.4	 Surface Samples..........................................................................................................................8

Section 4	 Sampling and Preservation Procedures....................................................................................................9

4.1	 General Requirements.................................................................................................................9

4.2	 Collection of Liquid Samples........................................................................................................9

4.3	 Solid Samples............................................................................................................................12

4.4	 Wet Gas Samples......................................................................................................................12

4.5	 Surface Swab Samples..............................................................................................................15

4.6	 Storage and Shipping Requirements and Options.....................................................................16

Section 5	 DNA Extraction Methods..........................................................................................................................17

5.1	 Prevention of Contamination of the Sample and DNA Degradation During Processing............17

5.2	 Lysis and Extraction Methods....................................................................................................17

5.3	 DNA Quality Control: Extraction Efficiency, Quality, Yield, PCR Inhibition.................................18

5.4	 Detailed pre-processing of selected sample types....................................................................19

Section 6	 Guidelines for Enumeration and Taxonomic Identification.......................................................................20

6.2	 Proposed Primer Sets................................................................................................................20

6.3	 Reaction Optimization................................................................................................................23

6.4	 Quantitative PCR.......................................................................................................................23

6.5	 DNA Sequencing........................................................................................................................24

Section 7	 Data Interpretation and Reporting............................................................................................................24

7.1	 Databases..................................................................................................................................24

7.2	 Taxonomy and Inference of Function.........................................................................................24

7.3	 Derived Functional Groups and Associated Threats..................................................................24

Other Referenced Documents........................................................................................................................................25



AMPP TM21465-2024
©2024 Association for Materials Protection and Performance (AMPP). All rights reserved. 

4

FIGURES

Figure 1	 Filter Cartridge and Condensate Collection of Wet Gas Samples...........................................................13

Figure 2	 Setup for Collection of Wet Gas Samples................................................................................................14

Figure 3	 Procedure to Swab Surfaces (A-F)..........................................................................................................16

Figure 4 	 Schematic Depicting the Filter after Water Filtration................................................................................19

Figure 5	 Schematic Depicting the Filter Cut into Strips..........................................................................................20

TABLES

Table 1	 Taxonomic Coverage and Specificity Primers..........................................................................................22

Foreword

A set of guidelines for collection, preservation, and molecular microbiological analyses (quantitative PCR and 16S 
rRNA-based taxonomic profiling) of environmental samples is described in this standard. The guidelines provided in 
this standard aim to provide common procedures and best practices for such analyses to be performed by different 
laboratories to generate comparable results.

Scope

This standard is applicable to operators, service companies, third-party laboratories, consultants, and universities that 
perform molecular techniques to identify microorganisms in industrial settings, including microorganisms involved in mi-
crobiologically influenced corrosion (MIC), biogenic production of hydrogen sulfide (a process also known as souring), 
and biofouling in industrial settings and organizations that manage assets affected by corrosion threats. This standard 
should be used to select appropriate procedures for sample collection, preservation, laboratory processing, and data 
analysis.

Rationale

As the use of Molecular Microbiological Methods (MMM) increases in numerous industries, the pursuit of consistent, 
comparable results by different users of these methods requires the standardization of procedures and methods.1 This 
standard provides guidelines to enable different laboratories to utilize consistent methodologies to generate compara-
ble genetic data on environmental samples.1

Referenced Standards and Other Consensus Documents

Unless specifically dated, the latest edition, revision, or amendment of the documents listed in the table below shall 
apply.

AMPP/NACE/SSPC, www.ampp.org:
NACE TM0212 Detection, Testing, and Evaluation of Microbiologically Influenced Corro-

sion on Internal Surfaces of Pipelines
NACE TM0194 Field Monitoring of Bacterial Growth in Oil and Gas Systems
NACE/ASTM G193 Standard Terminology and Acronyms Relating to Corrosion

In AMPP standards, the terms shall and must are used to state requirements and are considered mandatory. The 
term should is used to state something that is recommended, but is not considered mandatory. The term may is used 
to state something considered optional.


