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PREFACE
This Standard was prepared by the Standards Australia Committee FT-020, Water
Microbiology.

The objective of this Standard is to provide procedures for preparation of high-particulate-
liquid (slurries), solid and semi-solid environmental matrices for microbiological
examination. These matrices are frequently analysed for a range of microorganisms,
particularly faecal indicators and pathogens. In particular, biosolids are tested to determine
fitness-for-purpose for various end uses. There is a lack of peer-reviewed procedures for the
preparation of these matrices for microbiological examination and a demand exists by
laboratories seeking technical accreditation for analysing them.

The main use of this Standard will be for the testing of biosolids for various end uses as
part of the process of ensuring that public health is not compromised through the use of
biosolids with inappropriate pathogen levels. The procedures are also applicable for
preparation of soils, sediments and sludges for microbiological analysis. Examples of
matrices of interest are those that relate to soil irrigation using reclaimed and agricultural
wastewater, bacterial partitioning into sediments in aquatic environments, and waste
treatment efficacy with respect to reduction of microbial/pathogen loads in sludges.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.

FOREWORD

Biosolids are regarded as a valuable resource. The National Water Quality Management
Strategy publication, Guidelines for Sewerage Systems—Biosolids Management, states that
there is a ‘need to ensure that public health is not compromised through using biosolids
with inappropriate pathogen levels’. This new Standard would facilitate more consistent and
effective testing of biosolids nationally for pathogenic and indicator microorganisms.

Microorganisms in solid and semi-solid matrices are often adsorbed onto, or absorbed
within, particulate material. This may produce uneven physical distributions, resulting in
decreased subsample representativeness, and decreased overall test precision and accuracy.
The goal of this Standard is effective sample homogenization, allowing subsequent accurate
and reproducible quantitative dispensing and/or dilution. Results in subsequent analyses
may be semi-quantitative or quantitative.
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Most Probable Number (MPN), presence-absence (PA) and direct-agar plate-based
techniques require homogenous sample suspensions for representative analysis. MPN and
PA techniques allow for the presence of substantial amounts of matrix material in the
growth medium. Therefore, physical separation of target organism from matrix is not
necessary.

Direct-agar plating techniques such as spread-plate or membrane filtration are subject to
matrix interference such as membrane filter and/or pipette clogging. The inability to
distinguish target colonies from particulate matrix material is another potential interference.
Mitigation of such interference may be achieved through physical separation of
microorganisms from the matrix and/or dilution of sample such that matrix no longer
impedes or confounds the analysis.

Analysis of samples containing large-size interfering particles (>1-2 mm diameter) may
require continuous resuspension during liquid handling to prevent differential particle
settling; and dilution or separation of target microorganisms from particles where such
particles interfere with culture based enumeration.

Separation of target microorganisms from matrix particles is promoted through the use of
physical disruption in the presence of a homogenization solution containing a surfactant and
dispersing agent.

METHOD

1 SCOPE

This Standard sets out a method for the preparation of soils, sediments, sludges [including
high-particulate-content liquids (slurries)] and biosolids for culture-based bacterial analysis
utilizing selective growth media and/or conditions, including most probable number (MPN),
presence/absence (PA) and agar plating techniques. Examples of analytes include (but are
not limited to): E. coli, thermotolerant coliforms, enterococci, Salmonella spp., Vibrio
cholerae, Clostridium perfringens, Campylobacter jejuni/coli, Burkholderia pseudomallei,
iron and sulphur bacteria and hydrocarbon-degrading bacteria.

NOTE: Flow diagram of the procedure for sample preparation for soils, sediments, sludges

[including high-particulate-content liquids (slurries)] is given in Appendix A.

Although sample preparation for protozoans, helminths and viruses in these matrices is not
within the scope of this Standard, some guidance on sample preparation is given in
Appendix B.

2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

2031 Water quality—Sampling for microbiological analysis (ISO 19458:2006,
MOD)

AS/NZS

4276 Water microbiology

4276.1 Method 1: General information and procedures (ISO 8199:2005, MOD)

© Standards Australia www.standards.org.au



	AS 4276.23:2016 WATER MICROBIOLOGY - SOILS, SEDIMENTS, SLUDGES, SLURRIES AND BIO-SOLIDS-PROCEDURES FOR SAMPLE PREPARATION 
	PREFACE
	FOREWORD
	1 SCOPE 
	2 REFERENCED DOCUMENTS 
	3 DEFINITIONS 
	3.1 Analyte 
	3.2 Biosolids 
	3.3 Cell calibrator equivalent (CCE) 
	3.4 Homogenate 
	3.5 Limit of detection (LoD) 
	3.6 Matrix 
	3.7 Measurand 
	3.8 Sample 
	3.9 Sediment 
	3.10 Sludge 
	3.11 Slurry 
	3.12 Soil 
	3.13 Subsample 

	4 PRINCIPLE 
	5 REAGENTS (See Appendix C) 
	5.1 Soil extraction buffer (SEB) 
	5.2 Diluents 
	5.3 1 N and 10 N HCl solution, as required 
	5.4 1 N NaOH solution 
	5.5 pH calibration buffers 

	6 APPARATUS 
	6.1 Apparatus and materials for homogenization 
	6.1.1 Sterile containers 
	6.1.2 Sterile container 
	6.1.3 Sterile wide bore pipettes or equivalent measuring devices 
	6.1.4 Sterile beakers 
	6.1.5 Sterilizing equipment 
	6.1.6 Magnetic stirrer and stir bars (magnetic fleas) 
	6.1.7 Sterile blender jars or blender homogenizer 
	6.1.8 Vortex mixer 
	6.1.9 pH meter 
	6.1.10 Gloves for handling samples and extraction equipment 
	6.1.11 Sample handling apparatus 
	6.1.12 Mechanical shakers 
	6.1.13 Stomacher (peristaltic blender) and sterile bags 
	6.1.14 Forceps 
	6.1.15 80% (v/v) or 70% (w/w) ethanol, or 70% (v/v) or 60% (w/w) isopropanol 

	6.2 Apparatus for percent solids by drying to constant weight 
	6.2.1 Evaporating dishes 
	6.2.2 Desiccator 
	6.2.3 Drying oven 
	6.2.4 Balance 
	6.2.5 Container handling apparatus 
	6.2.6 Sample handling apparatus 
	6.2.7 Watch glass 


	7 SAMPLES 
	8 PROCEDURES 
	8.1 Mixing 
	8.2 Subsampling and homogenization 
	8.2.1 General 
	8.2.2 Liquid samples (≤ approx. 7% solids)
	8.2.3 Solid samples (> approx. 7% solids)
	8.2.4 Direct addition to enrichment broths 

	8.3 pH neutralization 
	8.4 Homogenization techniques 
	8.4.1 Manual and/or mechanical mixing 
	8.4.2 Blending 
	8.4.3 Stomaching (peristaltic blending) 

	8.5 Post-homogenization analytical techniques 

	9 QUALITY CONTROL (QC) 
	10 TEST REPORT 
	11 BIBLIOGRAPHY 
	APPENDIX A - FLOW CHART OF THE PROCEDURE FOR SAMPLE PREPARATION FOR SOILS, SEDIMENTS, SLUDGES (INCLUDING HIGH-PARTICULATE-CONTENT LIQUIDS AND SLURRIES)
	APPENDIX B - GUIDANCE ON SAMPLE PREPARATION FOR PROTOZOAN, HELMINTHS AND VIRUSES 
	B1 PROTOZOANS AND HELMINTHS 
	B1.1 General 
	B1.2 Protozoan extraction buffer 

	B2 VIRUS ELUTION BUFFER 

	APPENDIX C - REAGENTS 
	C1 SCOPE 
	C2 SOIL EXTRACTION BUFFER 
	C2.1 Preparation of complete buffer 
	C2.2 Tween 20® stock solution or equivalent 
	C2.3 Potassium dihydrogen phosphate stock solution 


	APPENDIX D - DETERMINATION OF PERCENT SOLIDS 
	D1 PERCENT SOLIDS 
	D2 CALCULATIONS 
	D2.1 Percent total solids 
	D2.2 Target microorganism per gram dry weight 

	D3 FLOW CHART 

	APPENDIX E - GUIDANCE ON POST-HOMOGENIZATION ANALYTICAL TECHNIQUES 
	E1 DILUTIONS 
	E2 METHODS 
	E2.1 MPN 
	E2.2 Presence-absence 
	E2.3 Membrane filtration and spread plating 
	E2.4 Molecular biological techniques 
	E2.5 Choice of microbiological analytical procedure 




