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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Psychrotrophic microorganisms are able to grow at low temperatures. These microorganisms may
cause decay of refrigerated foods (except gas-packaged foods) due to odour and taste deviations. Some
psychrotrophic microorganisms present in raw milk are also capable of producing heat stable enzymes.
When heated (pasteurization or sterilization) these enzymes are insufficiently inactivated, causing
quality defects in the heated product (fat or protein degradation).

For the revision of this document, no performance characteristics were included due to the lack of
data and the fact that an interlaboratory study was not organized for the described method, since

ot oo e oo oo o ¥ a3 B GRS £ o onl oo ¥ ot oo PP £ PERET 2| f
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monitoring and considered to be non-pathogenic.

The [main technical changes listed in the Foreword, introduced in this document cpmpared to
I1SO 17410:2001, are considered as minor (see ISO 1746861,
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ERNATIONAL STANDARD ISO 17410:2019(E)

Microbiology of the food chain — Horizontal method for
the enumeration of psychrotrophic microorganisms

1

Scope

This document specifies a horizontal method for the enumeration of psychrotrophic microorganisms

that

This|document is applicable to

NOT
inra

2
The

cons

For
appl

ISO 835, Laboratory glassware — Grdduated pipettes

ISO 6887 (all parts), Microbiology of the food chain — Preparation of test samples, initial sus
decimal dilutions for microbiological examination

ISO

micrpbiological examinations

ISO §655-2, Pistomsoperated volumetric apparatus — Part 2: Piston pipettes

ISO

perfdrmance:testing of culture media

3

ATe abte to Erow ard fOTTIT COIOTTIES OIT a SO agar CUiture MediumT af ter aerobic imcubat

roducts intended for human consumption,
Iroducts intended for animal feeding,

¢nvironmental samples in the area of food and feed production, hapdling, and

gamples from the primary production stage.

H Annex B specifies a rapid method for the estimated enumeration of psychrotrophic mig
W and pasteurized milk.

Normative references

following documents are referred to in theteéxt in such a way that some or all of t

:imdated references, the latest edition, of) the referenced document (including any al
ies.

218, Microbiology of food and animal feeding stuffs — General requirements and {

11133, Migrobiology of food, animal feed and water — Preparation, production,

jon at 6,5 °C.

roorganisms

heir content

Fitutes requirements of this document. For dated references, only the edition cited applies.

nendments)

pension and

yuidance for

storage and

L

A A F3 282
CI 1115 dIIU UTIIIIILIUILS

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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phic microorganism

entity of microscopic size, encompassing bacteria, yeasts and moulds

Note 1 to entry: Psychrotrophic microorganisms are bacteria, yeasts and moulds that are able to produce colonies
under the conditions specified in this document.

4 Principle

A specified quantity of a test sample (liquid products), or a specified quantity of an initial suspension

in the case
contained in

Other platej
the initial s

The plates aj
Annex B spe
milk by incy

to produce ¢

The numbel
microorgan

plates contaiining fewer than 150 colonies.

5 Cultun

Follow curr
and reagent
follow the p

6 Equip]
Disposable g

Usual micro

6.1 Colon|
background
electronic d

6.2 Steril

the surface ¢f'the culture medium.

NOTE

dium

of other products (non-liquid products), is surface-plated on a solid agar culture me
Petri dishes.

are prepared under the same conditions using decimal dilutions of the test sample
[spension.

[re incubated under aerobic conditions at 6,5 °C for 10 days.

cifies amethod for the rapid estimation of psychrotrophic plate countiin'raw and pasteu
bating plates at 21 °C for 25 h. However, it should be noted that notall microorganisms
olonies at 6,5 °C will produce colonies if incubated at 21 °C.

of psychrotrophic microorganisms per gram of sample.6r)the number of psychrotr
sms per millilitre of sample is calculated from the number of colonies obtained o}

e media and reagents

5 and their preparation are specified in @nnex A. For performance testing of culture m
Focedures in accordance with 1SO 11133 and Annex A.

ment and consumables

quipment is an acceptable-alternative to reusable glassware if it has suitable specificat

biological laboratoryequipment (see ISO 7218) and, in particular, the following:

-counting dévice (optional), consisting, for example, of an illuminated base with a
fitted with_a magnifying screen to aid colony detection, and (optionally) a mechanig
gital counter.

e spreader or spatula, made of glass, plastic or steel, for spreading inoculated materi

or of

rized

able

phic
h the

ent laboratory practices in accordance with ISO 7218. The composition of culture npedia

edia,

ions.

dark
al or

al on

A spreader made of glass can be made from a glass rod of about 3,5 mm in diameter, shaped like a

hockey stick about 20 cm long, bent at right angles about 3 cm from one end and flattened at the ends by heating.

6.3 Incub
6.4
6.5

6.6

ator, capable of operating at a temperature of 6,5 °C + 1 °C.

Petri dishes, made of glass or plastic, of approximately 90 mm or 140 mm diameter.

pH meter, accuracy to within +0,1 pH unit at 25 °C.

Oven for dry sterilization or autoclave for wet sterilization, used in accordance with ISO 7218.
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Refrigerator, capable of operating at 5 °C £ 3 °C.

6.8 Total delivery graduated pipettes, sterile, of nominal capacities 0,1 ml and 1 ml, ISO 835 class A,
or automated pipettes, ISO 8655-2 with use of sterile tips.

6.9 Tubes, bottles or flasks, of appropriate capacity, for preparation, sterilization and, if necessary,
storage of culture media.

6.10 Water bath, or similar apparatus, capable of operating at a temperature of 47 °C to 50 °C and of
boiling water.

7 3

Sampling is not part of the method specified in this document. Follow therspecific I

Stan
with
agre

bampling

lard dealing with the product concerned. If there is no specific Intermational Stand
the sampling of the product concerned, it is recommended that the parties concernec
ement on this subject.

Reco

Itisi
been

8 1

Prep
Stan

If thq
comd

9 1

mended sampling techniques are given in the following docunients:
SO/ TS 17728 for food and animal feed[8];
SO 707 for milk and milk productsli];
SO 6887-3 for fish and fishery productsl3];
SO 13307 for the primary production stagel®l;
SO 17604 for carcasses!Z];
SO 18593 for surfaces!2l.

portant that the laboratory receives a sample that is representative. The sample sho
damaged or changed duringitransport or storage.

Preparation of test sample

are the test sample’from the laboratory sample in accordance with the specific I
lard dealing with’the product concerned: follow the procedures specified in ISO 688
bre is no specific International Standard available, it is recommended that the partie
to an agreement on this subject.

Procedure

hternational
ard dealing
| come to an

uld not have

hternational
V (all parts).
s concerned

9.1

Test portion, initial suspension and dilutions

Use the method described in ISO 6887 (all parts) or the specific International Standard appropriate to
the product concerned.
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9.2 Inoculation and incubation

9.2.1 As surface inoculation is used for this method, the plates shall be dried before use, in accordance
with ISO 11133, until the droplets have disappeared from the surface of the agar culture medium. Do not
over-dry the plates.

Transfer, using a sterile pipette (6.8), 0,1 ml of the test sample if the product is liquid or of the initial
suspension in the case of other products (non-liquid products) to the centre of one Petri dish (6.5)

containing t

he plate count agar medium (see A.3).

If only one dilution is performed, then two plates shall be used (see ISO 7218).

To detect lo
1,0 ml of th
is achieved |
diameter) o
are needed,

W microbial counts, the limit of detection may be increased by a factor of 10 by analj
e test sample (liquid product) or 1,0 ml of the initial suspension (non-liquid preduct).
by spreading 1,0 ml of the inoculum either over the surface of one large Petridish (14(
I over the surface of three small Petri dishes (90 mm diameter). If two plates per dil
prepare them using two large ones or six small ones.

9.2.2 Take
sterile pipe

e (6.8) to dispense 0,1 ml of the next decimal dilution (the colonies to be counted will

$ne other Petri dish (6.5) containing the plate count agar medium-fsee A.3). Use an

be present jn a dilution step of 10-1 in the case of liquid products and, 102 in the case of non-1

products).
9.2.3 If necq

9.2.4 Using
quickly as ¢
inoculum to
check if the

A control pl
count agar [

It is possiblg
the highest

9.2.5 Invert]
Incubate fon

9.3 Coun

9.3.1 Folloy
with no mor

ssary, repeat the procedure (see 9.2.2) with further dilutions.

ossible after dispensing without touching the‘sidewalls of the Petri dish (6.5). Alloy
be absorbed by the agar with the lids on forapproximately 15 min at room temperatur
hgar surface is dry before incubation.

hte without inoculum should be included for checking microbial contamination of the
lates used.

 to use the same spreader {6:2) for all dilutions from the same test sample beginning
lilution and progressingif order to the dilution having the greatest amount of test mat

the plates and place-them in the incubator (6.3) at 6,5 °C, in accordance with ISO
10 days.

ting of colgnies

hing, the'period of incubation (see 9.2.5), count the colonies from the first (lowest) dil

ysing
This
mm
1ition

bther
then
quid

a spreader or spatula (6.2), carefully spread thelihoculum evenly over the agar surfagce as

v the
b and

plate

with
brial.

71218.

1ition

if necessary.

e than 150 colonies. Count the colonles on the plates usmg the colony countlng dev1ce 6.1

in the count; however 1t is essentlal that the operator aV01ds mlstakmg partlcles of undlssolved or
precipitated matter in the plates for pinpoint colonies. Examine doubtful objects carefully, using higher
magnification where required, in order to distinguish colonies from foreign matter.

NOTE A single clone of microorganisms multiplying in the presence of nutrients to form a visible growth
on the solid agar culture medium is called a bacterial colony. The sizes of colonies, measured in millimetres are:
pinpoint (£ 1 mm), small (2 mm to 3 mm), medium (4 mm to 5 mm) and large (> 5 mm)[10],

9.3.2 Consider spreading colonies or a chain of overlapping or at least connected colonies as single
colonies. If less than one-quarter of the plate is covered by spreading growth, count the colonies on the
unaffected part and calculate the theoretical number for the entire plate by extrapolation. Discard the
count if more than one-quarter is overgrown.
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NOTE In cases of spreading colonies, an overlay can be used (see ISO 7218).

10 Expression of results

For calculation of the results, follow the procedure(s) in accordance with [SO 7218. Calculate and report
the results as the number of psychrotrophic microorganisms in cfu per gram, millilitre, per square
centimetre or per sampling device.

In cases where low counts (less than 10 colonies, no colonies or other special cases) of the target
organism have been detected, follow ISO 7218 for the expression of results.

11 Testreport

The test report shall specify the following:

— the test method used, with reference to this document, i.e. ISO 17410;
— the sampling method used, if known;

— the size of the test portion and/or the nature of the objects examined;

— 3ll operating conditions not specified in this document, or‘regarded as optional, together with
dletails of any incidents which may have influenced the test result(s);

— any deviations from this document;

31l information necessary for the complete identification of the sample;
— the test result(s) obtained;

— the date of the test.

If thg rapid method for the estimated efrirneration of psychrotrophic microorganisms is us¢d for raw or
past¢urized milk samples, in accordanée with Annex B, specify this in the test report.

12 Quality assurance

The |aboratory should have a clearly defined quality control system to ensure that the| equipment,
reagents and techniques”are suitable for the method. The use of positive controls, negatfive controls
and blanks are part of the method. Performance testing of culture media is specified in Annex A and
descfibed in ISQ 91133.

© IS0 2019 - All rights reserved 5
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Annex A
(normative)

Culture media and reagents

ral

The general
the culture
complete m
instructiong

The shelf lif
verify these

Performanc

A.2 Dilug

media described in this annex. If culture media or reagents are prepared fromydehyd

b of the media indicated in this annex has been determined in some studies. The user

b testing of culture media is described in A.3.4.

specifications of ISO 11133 are applicable to the preparation and performance testi

edia/reagents or if ready-to-use media/reagents are used, follow the mrantfacty
regarding preparation, storage conditions, expiry date and use.

under their own storage conditions (in accordance with ISO 11133)!

ents

ng of
rated

Use the dilug jonal

Standard dd

ent(s) specified in ISO 6887 (all parts) for the product’€oncerned or the specific Internat
aling with the product concerned.

A.3 Agar|culture medium: plate count agar\(PCA)

A.3.1 Composition

Table A.1 prpvides an overview of the compasition.

When dairy [ture

medium. Th|

products are examined, afld 1,0 g of skimmed milk powder per litre of the agar cu
e skimmed milk powderp-shall be free from inhibitory substances.

Table A.1 — Composition

Enzymati€ digest of casein 50g
Yeast extract 2,5g
Glucese, anhydrous (C4H;,04) 10g
Agar? 9gto18¢g
Water 1000 ml
a Depending on the gel strength of the agar.

A.3.2 Preparation

Dissolve the components or the dehydrated complete agar culture medium in the water, by boiling if
necessary. Mix thoroughly and leave to stand for several minutes.

Adjust the pH (6.6), if necessary, so that after sterilization itis 7,0 + 0,2 at 25 °C.

Dispense the agar culture medium into tubes, bottles or flasks (6.9) of suitable capacity.

Sterilize for 15 min in the autoclave (6.4) set at 121 °C.

© ISO 2019 - All rights reserved
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If the agar culture medium is to be used immediately, cool it in a water bath (6.10) maintained at 47 °C
to 50 °C before use. If not, allow the agar culture medium to solidify in the tube, bottle or flask (6.9) and
store it in the dark at a temperature of 5 °C (6.7) for no longer than three months, under conditions that
do not allow any changes in its composition and properties. Before use, melt the agar culture medium
completely in a boiling water bath, then cool it in the water bath (6.10) maintained at 47 °C to 50 °C.

A.3.3 Preparation of agar plates

Pour 18 ml to 20 ml of the agar culture medium into sterile Petri dishes with a diameter of 90 mm or
pour 45 ml to 50 ml of the agar culture medium into sterile Petri dishes with a diameter of 140 mm
(6.5), to obtain agar plates of at least 3 mm thickness, and allow to solidify.

The plates may be stored at 5 °C (6.7) for up to four weeks.

To f.

ilitate uniform spreading, the surface of the plates containing the solidified agar cult

ure medium

should be dried in accordance with ISO 11133 so that the inoculum is absorbed within 15 nin.

A.3.

Platd count agar (PCA) is a non-selective agar culture medium, used asZa pre-poured platg

Performance testing

inoctilation. Productivity shall be tested according to ISO 11133.

Table A.2 — Performance testing for the quality assurance of PCA

» for surface

Refer- Charac-
Medi- . . . WDCM Method of | Crite- | teristic
Function |Incubation| Control strains ence . [
unj numbers? . control ria reac-
medium :
tion
PCA| |Productivity |10 days/ Pseudomonas 00115b Tryptone |Quantitative |Pg = (,7 —
6,5 °C £ 1 °C|fluorescens soya agar
Yersinia 00216
enterocolitica
subsp.palearctica
a  Refer to the reference strain catalogue.on http://www.wfcc.info for information on culture collection s§rain numbers
and dontact details; World Data Centré&for Microorganisms (WDCM).
b dtrain to be used as a minimum,
¢ Rgris productivity ratio.

© IS0 2019 - All rights reserved


http://www.wfcc.info
https://standardsiso.com/api/?name=6ec6035deeacc36964360765a5df2a9a

ISO 17410

:2019(E)

Annex B
(informative)

Rapid method for the estimated enumeration of psychrotrophic

microorganisms in raw or pasteurized milk

B.1 Gene€

This annex
microorgan

B.2 Equi

For the rap
addition of 4

B.2.1 Incu

B.2.2 Wat
boiling wate¢

B.3 Proc

B.3.1 Gen

For the rapi
use of the p
count (300 (

B.3.2 Ino

B.3.2.1 Ta
1 ml of the |
one dish pet

ral

specifies the procedure which can be used for the estimation of psychrotr
sms in raw or pasteurized milk (i.e. the rapid method).
pment and consumables

d method, the equipment and consumables are used as described in Clause 6, witl
he following.

bator, capable of operating at a temperature of 21 °C £ 1°2C.

er bath, or similar apparatus, capable of operating.at a temperature of 44 °C to 47 °C a
r.

pdure

eral

d method, a similar procedure-is followed as described in Clause 9. The differences ar]
pur-plate technique, the ingubation of the plates and the maximum number of coloni
fu). Plates are incubated.for 25 h + 1 h in an incubator set at 21 °C (B.2.1).

rulation and incubation

ke two sterile‘Petri dishes (6.5). Transfer to each dish, by means of a sterile pipette
iquid test sample. If plates of more than one dilution are prepared, this may be reduc
dilution{(see ISO 7218).

B.3.2.2 Ta
next decima

| dilution.

ke One other sterile Petri dish (6.5). Use another sterile pipette (6.8) to dispense 1 ml ¢

bphic

h the

ind of

e the
es to

[6.8),
ed to

f the

B.3.2.3

pipette (6.8) for each decimal dilution.

B.3.2.4

If necessary, repeat the procedure (see B.3.2.2) with further dilutions, using a new sterile

If appropriate and possible, select only the critical dilution steps (at least two consecutive

decimal dilutions) for the inoculation of the Petri dishes (6.5) that will give colony counts of between
10 and 300 colonies.

B.3.2.5 Pour about 12 ml to 15 ml of the plate count agar medium (see A.3) at 44 °C to 47 °C (B.2.2)
into each Petri dish[11l, The time elapsed between the end of the preparation of the initial suspension
and the moment when the medium (see A.3) is poured into the Petri dishes (6.5) shall not exceed 45 min.
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