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General Requirement for
Microbiological Laboratory

ISO 7218- 2007
Introduction and Scope

By Prof : Fouad El Tahan
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INTRODUCTION
[1]

" When conducting microbiological Examination, It
is especially important That:

- Only those microorganisms which are present in the
samples are isolated and enumerated.

- The microorganism do not contaminate the
environment
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INTRODUCTION
[2]

*In order to achieve this , it is necessary to pay
attention for the following:

- Personal Hygiene

- And to use working techniques which ensure, as
far as possible, exclusion of extraneous
contamination.

gtz:
INTRODUCTION
[3]

= Since ,in this international standard, it is possible to give

only a few examples of the precautions to be taken
during microbiological examinations,

- Through microbiological knowledge of the
microbiological techniques,

- And microorganisms involved is essential

Note: It is important that the examination are conducted
as accurately as possible, including monitoring and
recording aspects that may affect results and calculation
of the number of the number of microorganisms and the
uncertainty of the results

02-Mar-11
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INTRODUCTION
[4]

= Ultimately , it is responsibility of the head of
laboratory to judge wither the mauipulation are
safe and can be considered to be good
laboratory practice.

* A lager number of manipulations can, for
example , unintentionally lead to cross-
contamination, and the analyst should always
verify the accuracy of results given by his or her
technique.

gtz=r
INTRODUCTION
[3]

*In order to conduct the examinations
correctly, it is necessary to take certain
precautions when constructing and
equipping the laboratory.

= Certain precautions must be taken , Not
ont for reasons of hygienic ,but also to
ensure good reproducibility of the results.

02-Mar-11
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Scope

* This international standard give general requirements
and guidance/options intended for three main uses:

1- Implementation of ISO/TC/34/SC9 or
ISO/TC/34/SC5 standards for detection or enumeration
of microorganisms.

2- Good Laboratory practice for Microbiological
Laboratories

3- Guidance for accreditation of food microbiological
laboratories [ This international standard describes the
technical requirements according to annex B of ISO/EC
17025 -2005 for accreditation of microbiological
laboratory by national organization].

Seite ) ©
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Scope [2]

* The purpose of this International Standard is to:

- Help to ensure the validity of food microbiology
examination,

- To assist in ensuring that the general techniques used
for conducting these examination are the same in all
laboratories ,

- To help achieve homogeneous results in different
laboratories,

- To contribute towards the safety of the laboratory
personnel by preventing risks of infection.
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Partoer for the Futere
Worldwide

Confirmatory Methods

Preparation of
pure Culture
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Capacity Building Program

GOEIC

Training Programme

“Good Laboratory practice forMicrobiological
Laboratory”
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Areas associated with samples and testing

= Areas associated with samples and testing

* It is considered good practice to have separate
locations, or clearly designated areas, for the following:

" — receipt and storage of samples;

" — preparation of samples, particularly in the case of raw
materials (e.g. powdered products containing a high
number

* of microorganisms);

" — examination of samples (from the initial suspension),
including incubation of microorganisms;

* — manipulation of presumptive pathogens;

Cooooooool
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Areas associated with samples and
testing

= — storage of reference and other strains;

" — preparation and sterilization of culture media
and equipment;

= — storage of culture media and reagents;

* — examination of foodstuffs for sterility;

® — decontamination;

= — cleaning of glassware and other equipment;

= — storage of hazardous chemicals, preferably kept
in specially designated cabinets, cupboards, rooms
or buildings.
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Media and Regents

* Reagents and media should be tested before using to
validate their efficacy.

* Common errors that occur in preparation of media and
reagent as follow :

* - Incorrect weighing of dry material

® - Use of dry material that has deteriorated as a result of
exposure to heat, moisture, oxidation, or other
environmental factors.

Scite 4

gtz= Media and Regents 'féﬁ‘
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® - Incorrect measurement of water volume or use tap water or water
from a malfunction till or de ionizing resin column

= - Use of containers and glass ware that are contaminated with
detergent or chemicals

® Incomplete mixing of ingredients during preparation.

= Over heating during preparation and sterilization

= In proper determination pH , result in too much acidic or alkali

* In proper addition of supplement or enrichment and /or addition
supplement at wrong temperature

® Failure of the laboratory to allow for evaporation of liquid in dilution

blanks containing less than the required diluents.
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Receipt of media and reagent

= - Container of media and reagent should be dated upon receipt.

* Laboratory should maintain a media/ reagent file where the
following information recorded:

* - manufacturer and manufacturer’s code

* - Quantity received, i.e size and number of containers

= - Date of received

* - Date of opened

* - Location where medium/ reagent is to stored

Seite 1V
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Storage of dehydrated Media

* Dehydrated media stored in tightly capped bottles
or tightly closed in cool, dry place protected from

light
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Performance of media
- Productivity / Selectivity of media shall be
checked
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Training Programme

“Good Laboratory practice for
Microbiology”

Part 8 : Laboratory samples
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Training Programme

“Good Laboratory practice for
Microbiology”

Part 9 : Examination
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Examination

*Hygienic precautions during analysis

=" To avoid contamination of the environment and the
test portions,

* handle (dehydrated) powdered products in a separate
room or area ot in a protective cabinet.

= Prior to opening ordinary samples, swab the area
around the intended opening point with 70 % (by
volume) alcohol (or another equivalent product) and
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Examination

= allow to evaporate. Prior to opening sterile packs, immerse
thearea to be opened in a solution containing 100 ppm to
200 ppm free chlorine (or another suitable sterilant) forat
least 10 min to destroy microorganisms that might
contaminate the sample.

= Any instrument which is used for opening the packaging
and removing all or part of the sample (tin-opener,
scissors, spoon, forceps, pipette, etc.) shall be sterile.
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Examination

" The surrounding work area should be cleaned and swabbed
with an appropriate disinfectant before testing begins.

* Hands should be washed immediately before beginning
testing and again during testing if they become contaminated.

* All instruments used should be sterile and protected from
exposure to contamination before and during use.

* All instruments and tools used should be placed in a suitable
container for subsequent disposal or sterilization.
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Examination

* The precautions which are taken aseptic conditions area. For
example [ 11 cases]:

* a) make sure that the work area is clean, that all possible sources
of contamination have been removed or

* reduced to the minimum and that there are no draughts (i.e. that
the doors and windows are closed), and

* avold unnecessary movement of personnel during the
examination;

*b) before and after the work, decontaminate the work surface
with an appropriate disinfectant;
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Examination

" ¢) prior to starting, ensure that everything required for carryin
p g rything req rying

out the work (and only that) is available;

® carry out the work without delay;

" ¢) separate “clean” and “dirty” activities by time or location (this
is particularly important with high-risk

= samples such as raw meat and raw eggs);

* f) use disposable equipment;
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Examination
*if the whole contents of a pack of disposable pipettes, Petri
dishes, etc., is not used during the course of
®* an examination, make sure that the pack is properly closed
after removing the appropriate number of
" units;
* h) immediately mop up any spillage by means of cotton pads
or any other appropriate material impregnated
= with 70 % (by volume) alcohol or any other appropriate
disinfectant 1), then clean and disinfect the work
® surface prior to continuing;
, TS
tz w=o- )
g h-—!“

Examination

"use a safety cabinet for the handling of products likely to
contain pathogenic bacteria, if required by national
regulations;

")) when removing a sterile pipette from a case, do not
allow the tip to touch the outside surfaces of the pipettes
remaining in the case because such surfaces are subject
to contamination;

*k) do not allow the pipette to touch the lips or necks of
dilution bottles.
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Examination

Aerosols are a major cause of environmental contamination
and of infection. Aerosols can be formed for example:

— when opening Petri dishes, tubes and bottles;

— when using shakers, syringes, centrifuges, etc.;

— when emptying pipettes;

— when sterilizing wet inoculation loops or needles;

— when opening ampoules containing freeze-dried cultures.
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Examination

Preparation of initial suspension and dilutions

* Prepare the initial suspension and dilutions in accordance with
the relevant part of ISO 6887, or ISO 8261.

®* The time which elapses between the end of the preparation of
the initial suspension and the moment the

= inoculums comes into contact with the culture medium shall
not exceed 45 min, unless specifically mentioned

= in the relevant International Standard.

* The initial suspension and dilutions steps may be followed by
an enrichment step as described in specific standards.

Seite VA
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Test Methods
*Dr: Fouad El Tahan
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Enumeration Methods

* Enumeration
= General

*The Petri dish should be labelled with the sample
number, dilution, date and any other desired
information.

* Dilutions should be selected to ensure that plates
containing the appropriate number of colonies are
obtainedand to overcome any possible inhibitory
properties.
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Enumeration Methods

" Number of Petri dishes per dilution

* For enumeration techniques in food microbiology, one
plate per dilution shall be used with at least two

= successive dilutions, for laboratories which operate
under quality assurance according to the principles of
ISO 17025.

= If only one dilution is performed or if a laboratory does
not operate under quality assurance, then

= two plates shall be used according to ISO 8199.
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Enumeration Methods

= Use a separate sterile pipette for transfers from each
dilution, except if working from the highest dilution to
the

= Jowest dilution.

Seite ) YY
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Enumeration Methods

" Enumeration using a solid medium
=Pour plate techniques
=Surface inoculation

" Enumeration using a liquid medium
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Enumeration of Yeast and Mould

* Enumeration of yeasts and moulds

*Yeasts and moulds should usually be enumerated either
by a pour-plate technique which allows easier
enumeration or by

" a surface spread-plate technique which provides
maximum exposure of the cells to atmospheric oxygen
and avoids heat

"stress from molten agar. Pre-poured agar plates should
be dried before being inoculated
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Enumeration of Yeast and Mould

" Some yeasts and moulds can be infectious or can elicit
allergic responses, sometimes even in healthy individuals.

= Thus it is important to be reasonably cautious when
working with them.

® Ideally, plates should be kept in incubators, not in an

= open room. Plate lids should be removed as infrequently
as possible
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Enumeration of Yeast and Mould

" normally only for essential purposes such as the
= preparation of a slide for microscopic examination.
" normally only for essential purposes such as the
= preparation of a slide for microscopic examination.

* Flamed needles should be cooled before making
transfers, to avoid

" dispersal of conidia and other cells. Work benches and
incubators should be disinfected routinely.

Seite ) Y7

th pre o e a‘

[

gtz Ry P a‘

[\

02-Mar-11

63



/I

th pre o e a‘

[

Enumeration of Yeast and Mould

"Petri dishes should be incubated in an upright
position and not disturbed until the plates are
ready to be counted, as

"movement can result in the release of mould
conidia or spores and the subsequent
development of satellite colonies,

"oiving an overestimate of the population.
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Detection Methods

"Detection method (qualitative method)

= A detection method is 2 method that determines
the presence or absence of particular
microorganisms in a

"oiven quantity of product.
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Detection Methods

= Principle
= Unless otherwise stated in the relevant International

Standard, mix (liquid products) or homogenize (other

® products) a quantity P of the product to be examined
with 9 X P ml or 9 X P g of an elective and/or a
selective

®broth.
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Detection Methods

"To facilitate the recovery of stressed
microorganisms in foods, samples are usually pre-
enriched in a nonselective

"broth followed by selective enrichment and
isolation on selective/differential agar media. The
use of

"two different enrichment broths, as well as two
or more selective agar media, increases method
sensitivity.
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Detection Methods

* After incubation, spread a loop of the culture obtained over
the surface of a selective agar medium in such a

" manner as to obtain isolated colonies. Unless otherwise
stated, the incubated enrichment broths may only be

= refrigerated after evaluation of the impact of refrigeration
on the results and only if clearly stipulated in the test

" report.

* A number (generally five per agar plate) of the colonies
obtained after incubation is then identified using

" appropriate confirmation techniques.
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Training Programme
“Good Laboratory practice for
Microbiology”
Part 10 :Confirmatory Methods
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Confirmation methods

= General

= Use only pure cultures for biochemical and serological
confirmation.

" The reference confirmation tests are described in the
specific standards. As an alternative to biochemical tests

described

=in these specific standards, confirmation methods described
in this clause (biochemical galleries, nucleic probes) may be

®used under the conditions described in the clause, unless
otherwise stated in specific standards.
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Confirmation methods

" Preparation of a pure culture

" Begin the preparation of a pure culture by the selection
of a single colony on or in an agar medium.

" Then inoculate the selected colony onto a non-selective
agar medium.

= After incubation, select a well-isolated colony
tor subsequent confirmation tests.

Repeat the operation if necessary.
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Confirmation methods

*If possible, the confirmation tests should be carried out using
cells from a single colony. If there is insufficient cell

" material in one colony, it should first be subcultured in a
liquid medium or on an agar slant medium, after which the

* subculture can be used for the tests to be performed.

Seite V71
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Use of biochemical galleries for
identification

" Use of biochemical galleries for identification

* Available biochemical galleries may be used for
identification of isolated colonies.

* Verify that the galleries are suitable, as shown by
evaluation studies published in the international scientific

" literature, preferably relating to food microbiology4).
This verification is especially important if the
manufacturer

" does not have validation data on those galleries.
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Use of biochemical galleries for identification

" The laboratory should obtain a control certificate for
each batch, with an indication of the test strains.

" The manufacturer shall also specify control strains that
the laboratory may use to verify the preservation of the

" oalleries' performance.

" The galleries shall include, as a minimum, the
biochemical tests described in specific standards or be

" supplemented by other tests.
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Use of nucleic probes for identification
* Currently available nucleic probes may be used for identification
of isolated colonies.

* However, verify that the nucleic probes used for confirmation are
suitable

* This verification is especially important if the manufacturer does
not have validation data on those probes.

* The laboratory should obtain a control certificate for each batch,
with an indication of the test strains.

* The manufacturer shall also specify control strains that the
laboratory may use to verify the maintenance of

" probe performance.
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Serological methods

"General

"When serological confirmation is needed,
perform it after biochemical identification of
isolated colonies.

=Slide agglutination tests

=Latex agglutination test
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Quality assurance of
results /quality control of
performance

By Dr Fouad El Tahan
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Internal quality control

*Internal quality control consists of all
procedures undertaken by a
laboratory for the continuous
evaluation of its work.

*The main objective is to ensure the
consistency of results on a day-to-day
basis and their conformity with well-
defined criteria.
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Internal quality control

=A programme of periodic checks is
necessary to demonstrate that variability
(between analysts,

"between equipment or between
materials) is under control.

= All tests included in the laboratory’s
scope of

activity need to be covered.
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Internal quality control

* The programme may involve:

= — the use of spiked samples, with variable
contamination levels, including target and
background flora;

* — the use of spiked/naturally contaminated
samples from a range of matrices;

= — the use of reference materials (including
proficiency testing scheme materials);

= — replicate testing;

= — replicate evaluation of test results.
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Internal quality control

*The interval between these checks is
influenced by the nature of the tests
carried out by the laboratory and

=the frequency at which the tests are
carried out.

"It is recommended that, where
possible, tests should incorporate
controls to monitor performance.
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Internal quality control

*In special cases, a laboratory may perform a
particular test only rarely. It is recognized that,
in such cases, an

" ongoing internal quality control programme
may be inappropriate and that a scheme for
demonstrating satisfactory

" performance which is carried out in parallel
with the testing may be more suitable.
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External quality assessment (proficiency
testing)
"Laboratories should regularly
participate in proficiency testing
schemes which are relevant to their
scope of activity.

"Preference should be given to
proficiency testing schemes which
use appropriate matrices.
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External quality assessment
(proficiency testing)

"Laboratories should use external quality
assessment not only to assess laboratory bias
but also to check the validity of

their overall quality system.
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