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European foreword

This document (prEN 13040-2) has been prepared by Technical Committee CEN/TC 223 “Soil improvers
and growing media”, the secretariat of which is held by NEN.

This document is currently submitted to a consultation prior to the CEN Enquiry.

This document has been prepared under a standardization request given to CEN by the European
Commission and the European Free Trade Association.
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Introduction

This document describes the general requirements for the preparation of samples and initial suspensions
prior to microbiological examination of soil improvers and growing media.

Any special diluents or practices required for particular materials or microorganisms in specific standard
methods take priority over the general requirements listed in this document.

This document is one of the series of standards as listed below:

EN 13040-1, Soil improvers and growing media — Sample preparation — Part1:
Sample preparation for chemical and physical tests, determination of dry matter content, moisture
content and laboratory bulk density;

EN 13040-2, Soil improvers and growing media — Sample preparation — Part2:
Sample preparation for microbiological examination.
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WARNING — In order to safeguard the health of laboratory personnel, it is essential that the
procedures described in this document are only undertaken in properly equipped laboratories,
under the supervision of a skilled microbiologist, and that great care is taken in the disposal of all
incubated materials. Persons using this document should be familiar with normal laboratory
practice. This document does not purport to address all of the safety aspects, if any, associated
with its use. It is the responsibility of the user to establish appropriate safety and health practices.

1 Scope

This document specifies the general requirements for the preparation of samples and initial suspensions
prior to microbiological examinations of soil improvers and growing media. This method is intended
especially for sample preparation prior to microbiological examinations of e.g. E. coli, Salmonella spp. and
Enterococcaceae.

Because of the large variety of soil improvers and growing media, this method might not be appropriate
in every detail for certain materials. This method might not be appropriate in every detail for certain
products. In this case, different methods which are specific to these products can be used if necessary, for
justified technical reasons.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 12579, Soil improvers and growing media — Sampling
CEN/TS 17732, Soil improvers and growing media — Terminology

prEN ISO/DIS 7218, Microbiology of the food chain — General requirements and guidance for
microbiological examinations

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12579, CEN/TS 17732 and the
following apply.

31

laboratory sample

in relation to chemical and physical testing, a final sample intended for laboratory testing and in relation
to microbiological testing, each separate segment sample intended for laboratory testing

3.2
test portion

quantity of material drawn from the test sample (or from the laboratory sample if both are the same) and
on which the tests and observations are actually carried out

Note 1 to entry: Sometimes a preparation of the laboratory sample (3.1) is required before the test portion is taken
out, but this is uncommon in microbiological examinations.

3.3
test sample
sample prepared from the laboratory sample (3.1) and from which test portions (3.2) will be taken
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Note 1 to entry: Preparation of the laboratory sample (3.1) before taking out the test portion (3.2) is rarely used in
microbiological examinations.

3.4
initial suspension

primary dilution obtained after the test portion (3.2) has been treated with, normally, a nine-fold quantity
of diluent

Note 1 to entry: A closer ratio between the diluent and the quantity of material is often not recommended because
of possible inhibiting influences of the matrix.

3.5
further dilution

suspension or solution obtained by mixing a measured volume of the initial suspension (3.4) with an
x-fold volume of diluent and by repeating this operation with further dilutions until a dilution series is
obtained that is suitable for the inoculation of culture media

Note 1 to entry: Normally ten-fold dilutions are used to yield a decimal dilution series, but other ratios may be
required for specific purposes.

4 Principle

Sample preparation prior to microbiologal examination consists of two consecutive steps, for which the
second step depends on the intent of the subsequent microbiological examination, meaning enumeration
or detection.

1) Taking the test portion (3.2) out of the laboratory sample (3.1);

2a) For enumeration: Preparation of an initial suspension in a way to obtain an as uniform as
possible distribution of microorganisms contained in the test portion. Preparation, if necessary,
of further dilutions in order to reduce the number of microorganisms per unit volume to allow
counting of colonies after incubation.

2b)  For detection: Preparation of a first enrichment in a way to obtain an as uniform as possible
distribution of microorganisms contained in the test portion.

NOTE To restrict the enumeration range to a given optimal interval, or if high numbers of microorganisms are
expected, only those (decimal) dilutions that are necessary may be inoculated to perform the enumeration
comparable to calculation in e.g. prEN ISO/DIS 7218.

5 Reagents

Follow current laboratory practices in accordance with standards comparable to prEN ISO/DIS 7218. The
composition of culture media and reagents and their preparation are specified in Annex A. For uniformity
of results, in the preparation of media use either dehydrated complete medium or use constituents of
uniform quality and chemicals of recognized analytical grade. For performance testing of culture media,
follow the procedures in accordance with standards comparable to EN ISO 11133 and Annex A.

6 Apparatus and equipment
Disposable equipment is an acceptable alternative to reusable glassware if it has suitable specifications.

The usual microbiological laboratory equipment (see prEN ISO/DIS 7218) and, in particular, the
following shall be used.
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6.1 Apparatus for dry sterilization (oven) or wet sterilization (autoclave).
6.2 Equipment for size reduction; apparatuses (aseptic) may include:

— scissors;

— tweezers;

— straight scalpels;

— knives;

— hammers (used with a sterile bag around the sample);

— saws;

— spatulas;

— mortar and pestle.

6.3 Homogenization devices; apparatuses (aseptic) may include:

— a magnetic stirrer;

— orbital shaker, with bottles or plastic bags (glass beads may be used in the case of viscous
or thick materials);

— peristaltic blender (paddle blender), with sterile bags, preferable with a filter;

— vortex mixer (for dilutions).

6.4 Other laboratory equipment may include:

— pipettes or pipettor and sterile tips, to dispense 0,1 ml to 1 ml with tips (with large opening
if necessary);

— scales and gravimetric dilution controllers, capable of weighing to 1 % of the mass;

— sterile bowls, wide-mouth containers or plastic bags.

7 Transportation and storage of samples

The laboratory sample shall be transported and stored without compaction or any other treatment which
may irreversibly alter its moisture content, particle size, packing characteristics or any feature which
affects density.

The laboratory samples, as submitted to the laboratory, shall be stored so that they shall not undergo any
further decomposition, physical damage, hydration or dehydration. Recommended storage should be at
5°C % 3 °C, but not frozen.

NOTE It is recommended to examine the samples within 72 h after reception as the microbiome might change
over time.

8 Procedure
8.1 General

The requirements for the different general categories of materials subjected to microbiological
examination are given in this section.
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8.2 Preparation of the test portion

The types of packaged materials sent to the laboratory can be in flexible packaging. This is to be removed
or opened aseptically with scissors, knives or scalpels (6.2).

All operations before and after opening the packaged material shall be carried out under aseptic
conditions, to avoid any external contamination.

NOTE There is no need to disinfect the packaging if the contents may be removed aseptically after opening
without any risk of external contamination.

Pre-processing may be required before the test portion (3.2) is taken. These include:

—  For pre-shaped materials: The test portion (3.2) is taken directly from the material, without
“reconstitution” by addition of water.

—  For solid rigid materials: Solid materials shall be reduced in size to obtain a representative
test sample (3.3) under aseptic conditions (6.1). The dimension of the pieces shall not exceed
approximately 2 cm in all dimensions.

Remove any incidental pieces (e.g. stones) with a sterile spoon or tweezers (6.2). Then homogenize for
1 min to 3 min (paddle blender), or approximately 15 minutes (orbital shaker and magnetic stirrer) with
a homogenization device (6.3), or until a homogeneous suspension is obtained.

Table B.1 provides an overview of exemplary materials and recommended equipment as well as a
description of the operating procedure for sample preparation.

8.3 Preparation of the initial suspension (primary dilution)

Weigh at least 10 g (m) or measure at least 10 ml (V) of the test portion (3.2) in a sterile container or
plastic bag, unless stated differently in the specific standard for the microorganism to be examined, or for
combined weighting for several microorganisms. The tolerance for a measured sample weight or volume
should be within + 5 % and the volume of diluent within * 2 %.

The final volume shall be 10 times the volume of the test portion.

NOTE1 For the combined examination of Salmonella and other microorganisms, e.g. weigh 26 g into a sterile
container and add 234 ml buffered peptone water or double-buffered peptone water. Homogenize the solution and
remove 10 ml for enumeration essays. (i.e. 250 ml for detection of Salmonella). In this case, rapid processing of the
initial suspension is necessary.

NOTE 2  The amount of sample shall adequately represent the material to be tested. In case of examination of
very coarse inhomogeneous material, the sample quantity should be increased.

To avoid damage to microorganisms by sudden temperature changes, the temperature of all diluents shall
be approximately equal to the ambient temperature of the laboratory, unless otherwise specified for
particular materials.

For products that swell in water, the test portion-to-diluent ratio should be increased successively (e.g.
1to 20, 1 to 50, as appropriate) until a suitable suspension is obtained. Record the use of additional
diluent to ensure the correct calculation of enumeration test results. The laboratory shall ensure that the
totality of the material to be tested is submerged in initial suspension.

NOTE In some cases where a low number of microorganisms is expected and the product being examined will
produce a sufficiently liquid initial suspension, the primary dilution may be prepared with lower ratios (e.g. 1:2 or
1:5) using the same tolerances. This method should be used with caution and verified on a case-by-case basis.

Homogenise the mixture according to the procedure as given (see Clause 8.2 and Annex B), using the

equipment indicated in 6.3. For expanded components or materials of low density (e.g. pumice, expanded
vermiculite or perlite, straw, etc.) which can float on the surface of the diluent, the homogenisation shall

8
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allow the exposure of the whole entity of the sample with the diluent. Some materials can significantly
change the pH value of the initial suspension, which can negatively affect the viability of the
microorganisms under investigation. In general, a phosphate buffer is sufficient to prepare the
initial suspension. When testing bog peat, Sphagnum, alkaline composts or blended products with a high
content of minerals, the pH of the initial suspension shall be checked and corrected to a pH between 6
and 8. In these cases, the use of a double-buffered phosphate buffer is recommended.

8.4 Duration of operations

The time between the end of the preparation of the initial suspension (8.3) and the moment when the
inoculum comes into contact with the final culture medium shall not exceed 45 min.

In addition, the time between the preparation of the initial suspension (9.1) and the beginning of the
preparation of the further dilutions (see Clause 9) shall not exceed 30 min.

If the ambient temperature of the laboratory is outside the recommended range (> 27 °C), these two
times periods shall be reduced to minimise the risk of microbial growth and therefore of inaccurate
results.

9 Further dilutions

For the preparation of further decimal dilutions for enumeration tests, transfer 1 ml + 0,02 ml of the
homogeneous initial suspension into a tube containing 9 ml + 0,2 ml of sterile diluent at laboratory room
temperature (unless otherwise stated in the specific standard).

If a larger volume is required to perform a large number of tests or repeated tests, a specified volume
(more than 1 ml) of initial suspension, with a tolerance of + 2 %, may be added to a sterile tube containing
nine times the volume of sterile diluent.

For optimum accuracy, do not introduce the pipette into the initial suspension by more than 1 cm and
avoid picking up sample particles from the inoculum.

Avoid contact between the pipette containing the inoculum and the sterile diluent, to minimise the risk
of cross-contamination.

Thoroughly mix the test portion and diluent, preferably using a vortex mixer (6.3), for 5s to 10 s, to
obtain the 10-2 dilution.

If necessary, repeat these steps with the 10-2 and subsequent dilutions using a new pipette or a new sterile
tip for each operation to obtain sufficient dilutions (103, 104, etc.) with an appropriate number of
microorganisms for enumeration (see Clause 4). The sequence of operations for the preparation of a
decimal dilution series appropriate to different levels of microorganism numbers (for pour plate
methods) is illustrated in Figure 1.
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Transfer 1 ml Transfer 1 ml Transfer 1 ml Transfer 1 ml
using a sterile using a sterile using a sterile using a sterile
pipet \/ pipet \/ pipet \/ pipet \
Test portion - - - -
(10! dilution) - - - -
containing:

1 - - - -
m g sample 9 ml 9 ml 9 ml 9 ml
9m g diluent = - - =
- o

Transfer 1 ml
using a sterile

pipet
101 102 103 10 105
dilution dilution dilution dilution dilution
Range Range Range Range Range

10-1,5x103 100 - 1,5x10* 1000 - 1,5x10° 10000 - 1,5x10% 100 000 - 1,5x107

Figure 1 — Sequence for preparation of multiple decimal dilutions - Example for
pour plate techniques
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Annex A
(normative)

Culture media and reagents

A.1 General

The preparation and performance of culture media is a fundamental step to ensure the integrity of
microbiological examination. If media or reagents are prepared from dehydrated complete
media/reagents or if ready-to-use media/reagents are used, follow the manufacturer’s instructions
regarding preparation, storage conditions, expiry date and use. When ready-to-use media are used, the
manufacturers of this available media should have a quality program that ensure the quality of the media
they supply, according to e.g. EN ISO 11133. The user shall verify the performance criteria of the media
and/or reagents under their own storage conditions if it differs from the manufacturer’s instructions (see
e.g. ENISO 11133).

Phosphate buffer (of different buffering capacities) and buffered peptone water (of different buffering
capacities) are examples of diluents for general use (see B.1, B.2).

To improve the reproducibility, it is recommended to use ready-to-use diluents, dehydrated base
components or a complete dehydrated preparation.

In all cases, the manufacturer's instructions shall be followed carefully.

NOTE1 For quantification of microorganisms surface-active agents may be added into the diluents to improve
the uniformity of the suspension (e.g. by avoiding the formation of clusters of microorganisms), verifying that the
added concentration does not impair viability of the cells (e.g. a concentration of 1 ml/L polyoxyethylene sorbitan
monooleate [e.g. TWEEN80 ® ]).

NOTE 2  More information on the requirements for preparation and performance testing of culture media can be
found in standards comparable to e.g. EN ISO 11133.

A.2 Phosphate buffer

A.2.1 Composition

Peptone 2 10g
Sodium chloride 50g
Disodium hydrogen phosphate dodecahydrate (Na;HPO4-12H;0) # 90¢g
Potassium dihydrogen phosphate (KH2PO4) # 15¢
Water 1000 ml

a For example, enzymatic digest of casein.

NOTE When using buffered peptone water (BPW), the peptone content is increased to 10 g/l. Commercially
available, ready-to-use BPW medium is suitable.

11
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A.2.2 Preparation

Dissolve the components in the water in flasks, bottles or test tubes (6.10), by heating if necessary, Adjust
the pH (6.8), if necessary, so that after sterilization, itis 7,0 + 0,2 at 25 °C.

A.3 Double buffered phosphate buffer

This buffer contains twice the amount of the two buffer components (marked % in A.2.1).

NOTE When using buffered peptone water (BPW), the peptone content increases to 10 g/l. Commercially
available, ready-to-use BPW medium is suitable.

12
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Annex B
(informative)

Examples of product types with their proposed corresponding
procedural steps for sample preparation

Table B.1 provides an overview of example materials, with the required equipment and a description for
the operating procedure of the preparation of the sample.

13
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Table B.1 - Description of different material types with corresponding pre-treatment, treatment and diluent ratios

might contain physical contaminants (glass,
plastic, metal) and stones or twigs. Some
composts have a pH > 8.

Product type Description of properties Pre-treatment 2 Treatment Diluent ratio ® Remarks
Bark Hard, solid particulate material which Hammer Orbital shaker or 1:10 -
requires size reduction magnetic stirrer
Bark mulch Semi-hard or hard solid particulate Scissors, hammer Orbital shaker or 1:10 -
material which requires size reduction magnetic stirrer
Compressed growing | Solid, rigid material which requires Saw, or big Orbital shaker or 1:20 -
media in block or reconstitution with water according to the (bread)knife /water | magnetic stirrer
pellet form manufacturer’s instructions
Burnt clay (e.g. Hard inorganic material consisting of hard | - Orbital shaker or 1:10 -
Seramis ®1) particles not dispersible in water magnetic stirrer
Clay Particulate inorganic material consisting of | - Orbital shaker or 1:10 -
hard particles not dispersible in water magnetic stirrer
Coconut chips Solid particulate material which requires Scissors/crumble by | Orbital shaker or 1:50 Use 10 g because
size reduction hand magnetic stirrer of the volume
Coconut coir Fibrous, open-structured particulate - Orbital shaker or 1:10 -
(not compressed/ material magnetic stirrer
reconstituted)
Coconut fibres Thin, flexible, fluffy, several cm long fibres Scissors Paddle blender 1:10 Use 10 g because
of the volume
Compost (incl. bark Solid particulate organic material usually Scissors Orbital shaker or 1:10 Checking and
compost) with a high content of inorganic matter; magnetic stirrer modifying the pH

could be required.

1 These brands are examples of suitable products available commercially. This information is given for the convenience of users of this document and does not
constitute an endorsement by CEN of this product.

14
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Product type Description of properties Pre-treatment 2 Treatment Diluent ratio ® Remarks
Cork lightweight solid organic material of small | - Paddle blender 1:10 Use 10 g because
particle size of the volume
Expanded clay Hard, solid, inorganic, whole (round) or Hammer Paddle blender 1:10 Use 10 g because
broken particles of the volume
Expanded perlite Lightweight, semi-hard inorganic - Orbital shaker or 1:10 Use 10 g because
particulate material not dispersible in magnetic stirrer of the volume
water but easily crushable
Expanded vermiculite | Lightweight, soft inorganic particulate - Paddle blender 1:10 Use 10 g because
material not dispersible in water but easily of the volume
crushable
Growing medium Material consisting of one or more bulky Depends on the Orbital shaker or 1:10 Checking and
(typical for sowing, component materials usually limed and composition of the magnetic stirrer modifying the pH
transplanting or fertilized; particle size can range from a few | growing medium could be required.
potting) millimetres to several centimetres (pre-treat according
to the listed
component
examples)
Growing medium to Hard particles (e.g. gravel, expanded clay) None or hammer Orbital shaker or 1:10 -
fill tree pits (solely ranging from a few millimetres to several magnetic stirrer
inorganic) centimetres in size
Growing medium to Hard particles (e.g. lava, stone) ranging Only the organic Orbital shaker or 1:10 Use 10 g because

fill tree pits (inorganic
but with addition of

from a few millimetres to several
centimetres in size

fraction is

magnetic stirrer

of the volume.

examined; separate Put together the

organic material) alarge enough weight of the
amount of the organic material
organic matter from and add it to the

weight of the

15
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Product type

Description of properties

Pre-treatment 2

Treatment

Diluent ratio b

Remarks

the inorganic

inorganic material

magnetic stirrer

fraction. (stones). And then
calculate the
results with the
weight of the
complete product.
Hemp shives Thin lightweight organic particulate Scissors Orbital shaker or 1:10 Use 10 g because
material magnetic stirrer of the volume
Liquid materials (e.g. | Materials in liquid form Use pipet with wide | Orbital shaker or 1:10 -
digestate) tip, and weigh 20 g. | magnetic stirrer Write down the
20 g.
Nut shells Hard and solid particulate material which Hammer Orbital shaker or 1:10 -
requires size reduction magnetic stirrer
Peat (bog peat) fibrous, open-structured particulate - Orbital shaker or 1:10 -
material; low pH magnetic stirrer
Peat nuggets Hard and solid particulate material which Hammer Orbital shaker or 1:10 -
requires size reduction magnetic stirrer
Polyurethane flakes Soft particulate material - Paddle blender 1:10 Use 10 g because
of the volume
Pozzolan Particulate, solid artificial or natural stone Hammer Orbital shaker or 1:10 -
magnetic stirrer
Pre-shaped (ready to | Solid, regular shaped material with stable knife, scissors Paddle blender 1:20 Use 10 g because
use) growing medium | dimensions in block or slab form (no of the volume
(incl. mineral wool reconstitution required)
and polyurethane
products)
Pumice Solid, hard, porous, lightweight particulate | - Orbital shaker or 1:10 -
volcanic rock magnetic stirrer
Rice hulls (rice husks) | Particulate semi-hard organic material - Orbital shaker or 1:10 Use 10 g because

of the volume
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Product type Description of properties Pre-treatment 2 Treatment Diluent ratio ® Remarks
Roof garden medium Mixture of (mainly) inorganic and organic Scissors / hammer Orbital shaker or 1:10 -
material of various particle sizes magnetic stirrer
Soil improver blends Particulate mixture of any bulky soil Treatment
improver component with or without other | according to any of
bulky components and blended with one or | the admixed bulky
more than one other PFC components
Saw dust Very lightweight organic material - Paddle blender 1:10 Use 10 g because
of the volume
Sphagnum spp. (peat Extremely lightweight organic material; When required, the | Use 10 g because
moss) fine to lengthy particles. Sometimes in diluent ratio can be | of the volume
compressed block form (might need altered to:
reconstitution); very low pH 1:20
1:50
1:100
Wood chips Hard and solid organic particulate material | pruning shears Orbital shaker or 1:10 -
magnetic stirrer
Wood fibres Soft (often fluffy), lightweight, particulate - Orbital shaker or When required, the | Use 10 g because

organic material

magnetic stirrer

dilution ratio can be
altered to:

of the volume

1:20

1:50

1:100
Xylite (brown coal Semi-soft to hard fibrous material Scissors Orbital shaker or Another ratio than -
wood fibres) magnetic stirrer 1:10
a Particles bigger than 2 cm shall be reduced in size by appropriate measures.

b The dilution ratios mentioned are suggestions.
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