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National foreword

This Ethiopian Standard has been prepared under the direction of the Agriculture and Food Technology Technical
Committee and published by the Quality and Standards Authority of Ethiopia (QSAE).

It is identical with ISO 7402 Second edition, ---" Microbiology-General guidance for the enumeration of
Enterobacteriaceae without resuscitation- MPN technique and colony -count technique ", published by the
International Organization for Standardization (ISO).
For the purpose of this Ethiopian Standard, the adopted I1SO text shall be modified as follows:

a) The word "International Standard" shall be read as "Ethiopian Standard ".

b) A full point (.) shall substitute a comma (,) as a decimal marker.

c) Reference to the ISO standard shall be read as reference to the following corresponding Ethiopian
Standard.

International Standard Corresponding Ethiopian Standard

ISO 6887:1983, Microbiology - General guidance for ES IS0 6887: 2001 Microbiology - General guidance
the preparation of dilutions for microbiological for the preparation of dilutions for microbiological
examination. examination.

ISO 7218, 1985 Microbiology - General rules for ES ISO 7218:2001, Microbiology - General rules for
microbiological examinations microbiological examinations
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Foreword

130 {the International QOrganization for Standardization} is a worldwide
Tederation of national standards bodiss (IS0 member badissl. The work
of preparing International Standards is normally carried out through 150
technical committees. Each member body interested in a subject for
which a technical committes has been established has the right te be
represanted an that cormmittes. International organizations, governrmental
and non-governmental, in liaison with 150, also take part in the work. SO
collaborates closely with the International Electrotechnical Commission
{IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees ars
circulated 1o the member bodies for voting, Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

Intarnational Standard 150 7402 was prepared by Technical Committes
ISOTC 34, Agricufturel  food  products, SubCommittee SC 9,
Microbiology.

This second edition cancels and replaces the first  edition
(IS 7402:1888), which has been tachnicslly revised.

Annexas A and B form an mtegral part of this Intemational Standard.
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Introduction

This International Standard is intended to provide general guidance for the
examination of products not dsalt with by existing International Standards
and to be taken into account by organizations preparing microbiological
methods of test for application 1o feods or to animal feeding stuffs, Be-
cause of the large variety of products within this fisld of application, thess
guidelings rmay not be appropriate in every detail for certain products, and
for some other products it may be necessary to use different msethods,
Nevertheless, it 1 hoped that in all cases every atternpt will be made to
apply the guidelines provided as far as possible and that deviations from
them will only be made if absolutely necessary for technical reasons.

When this International Standard is next reviewed, account will be taksn
of all information then available regarding the extsent to which the guide-
lires have been followed and the reasons for deviation from them in the
case of particular products,

The harmenization of test methods cannot be immediate and, for certain
graups of products, International Standards andfor national standards may
already exist that do not comply with these guidslines. In cases whars
Intarnational Standards already exist for the product to be tested, they
should be followed, but it is hoped that when such standards are reviewed
they will be changed to comply with this International Standard so that
gventually the only remaining departures from these guidelines will be
those necessary for well-established technical reasons,

For any particular product, the method o be used will be specified in the
International Standard dealing with that product.



INTERNATIONAL STANDARD
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Microbiology — General guidance for the enumeration
of Enterobacteriaceae without resuscitation — MPN
technique and colony-count technique

1 Scope

This International Standard gives general guidance for
the enumeration of Enterobactariaceae present in
products intended for hurnan conswmption or animal
feading stuffs:

— by calculation of the mest probable number (MPN)
after incubation at 35 *C or 37 *C in liquid medium,
or

— by counting coloniss in @ solid mediurm atter incu-
bation at 35 °C or 37 °C.

The temperature used is to be the subject of agree-
ment batween the parties concerned, and 5 to be
statad in the test report.

NOTE 1 In the case of frozen foods, an incubation tem-
perature of 30 °C is preferred when the aim of tha enu-
maration is technological.

For low numbers, the MPN method is praferable,
stharwisse the colony-count methed is preferrad.

This Imerrational Standard doas not include resusci-
tation procedurss and the results should not, there-
fore, be related to criteria or specifications based on
the assurmption that resuscitation has been carried
out,

A limitation on the applicability of this International
Standard is imposed by the susceptibility of the
methods to a large dagree of variability. The methods
should be used and the resuits interpreted in the light
of the information given in 10.2.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this Intermational Standard. At the time of publi
cation, the editions indicated were valid, All standards

are subjact to revision, and parties to agreements
based on this Intarnational Standard are encouraged
to investigate the possibility of applying the most re-
et editions of the standards indicated bslow.
Members of IEC and 15O rmaintain registers of cur-
renthy valid Intarnational Standards.

IS0 8887:1983, Microbiology — General guidance for
the preparation of ditutions for microbiological exam-
ination.

IS0 7218:1985, Microbiclogy — General guidance for
microbiclogical exarninations.

3 Definitions

For tha purposes of this International Standard, the
following definitions apply.

2.1 Enterobacteriaceas. MNicroorganisms which
ferment glucose and show a negative oxidase re-
action whan the lest is carfed out according to the
method specifisd.

3.2 count of Enterobactariacess: The number of
Enterobacteriscoas found per millilitrs or per gram of

the test sample when the test is carried out according
1o the method specified.

4 Principle

4.1 Preparation of dilutions -

Preparation of decimal dilutions from the 1est sample.

42 Enumeration of Enterobacteriaceas

4,21 Most prebable number (MPN) technique

NOTE2  This technigue is recammended winan the nurm-
ber sought is expected to be in the range 71 0 100 per
millilitre or per gram of the tast sample,
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Inoeukdglen of three tubes of double-strength medium
with a-gpacified quantity of test sample if the product
is quid, or with a spacified quantity of the initial sus-
pension in the case of other products.

noculation of thres tubes of singls-strength mediumn
with a specified quantity of the test sample i the
product is diquid, or with a specifisd quantity of the
initial suspension in the case of other products. Then,
under the same conditions, ineculation of three tubes
of single-strength medium with the first decirmal di-
lution of the test sample or of the initial sUspension.

Incubation of the tubes at 35 °C or 37 *C (as agreed)
for 24 b,

From the number of confirmad positive tubes, calou-
lation of the most probable number of Enters-
bacteriaceas per mililitre or par gram of the test
sample using tha MPN table (see annex A),

422 Cnlonv-euunt tachnique

NOTE3  This technigue is recommmended when tha num-
ber sought is expected to be greater than 100 per millilitre
or per gram of the test sample.

Inctulation of violet red hile glucose agar contained in
two Petri dishes (poured-plate tochnigue) with a
spacifiad quentity of the test sample if the initial
product is liquid, or with a specified gquantity of the
initial suspension in the case of other products,
Caovering with an overayer of the same medium.

Preparation of other pairs of plates under the same
conditions, using decimal dilutions of the test sample
or of the initial suspsnsion.

Incubation of the dishes at 35 °C or 37 *C (as agreed)
forZzd h + 2 h.

Calculation of the number of Enterobactsriacese per
millilitre or per gram of the test sample from the
number of confirmsd typical colonies per dish.

5 Dilution fluid, culiure media and
reagent

51 Genseral

For currant faboratary practice, see |SO 7218

52 Dlldtion fluid

See IS0 6887 and any specific standard deafing with
the product to be examined,

53 Culture media

§3.1 Buffered brilliant green bile glucose broth
IE.E. broth)

5.3.11 Compasition

af b
Doubls-strength  Single-strangth

madium mecfiurm:
Faptone 20,0 g 1000
Glucose 10.0g B0y
Disodium hydrogen
phasphate (Na,HPO) 12,80 g 5,45 g
Potassium dihydrogen
phosghate (KH,PO,} 409 20g
O bile, dehydrated Ao g 200 g
Brilliant green 0,030 g 305 g
Watar 1 000 mi 1000 ml

5.3.1.2 Preparation

Dissolve the components or the dehydrated complete
madium in the water by boiling, Do not heat the me-
diurm for longer than 30 min, Cool the medium rapidly.

Adjust the pH, if necessary, so that after beifing it is
7,28t 20 °C,

Transfer 10 ml portions 1o sterils tubes or hottles
8.8l

Do not autoclave the medium.

The medium may be stored for up to 1 week at 0 *C
to 5 °C.

53.2 Violet red bile glucose agar (VRBG)

5.3.2.1 Composition

Peptone ) I0g
Yeast extract 303
Bile salts 151
Glucose 1004
Sodium chioride =R N
Meutral red 03 g
Crystal violet 0002 g
Agar in powder or flake form Ste18gl
Water 1 000 ml
11 Depending an the gel strangth of the agar.
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Db the companents or the dehydrated complete
cEmaTi in the water by boiling. Do not heat the me-
diure for more than 30 min.

Adjust the pH, if necessary, so that after boiling it is
7.4 at 26 °C.

Transfer the culture medium 1o sterle wbes, flasks
or bottles {6.8) of capacity not more than 500 mil.

Do not autoclave the medium.
Prepare this madium just before use izee 9.2.2 and
g.3.1.

5.3.2.3 Preparation of agar plates {required only
for MPN technique, ses 9.2.2)

Dispense immediately approximately 1% ml of the
culture madium, cooled to approximataly 45 °C, into
Patri dishes (6.6} and allow to solidify.

Immediately befora use, dry the plates, preferably
with the lids off and the agar surface downwvards, in
the oven {B.3) until the agar surface is dry.

If prepared in advance, the undried plates shall not be
kept for longer than 4 h at room temperaturs or 1 day
at0-Cto5°C.

533 Glucose agar

5331 Composition

Tryptone 00y
Yeast axtract ) 169
Glucose 100y
Sodium chlonde Fog
Bromaocreseh purple 0150
Agar in powder or flake farm Egtol18gM
Water 1 000 mi

1+ Depending on the gel strength of the agar.

5332 Preparation

Dissolve the components or the dehydrated complete
rmedium in the watar by heating, if necessary.

Adjust the pH. i necessary, so that after sterilization
itis 7.0 at 25 °C.

Dispense the culture medium in quantities of 15 m
imko tubes or flasks (6.8}

Sterlize for 15 min in an autoclave (6.1) set at
121 *C.
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Laave the tubes or flasks in a vertical position.

The madium may be stored for up to 1 week at 0 °C
to 5 °C.

Just before use, heat in boiling water or flowing
stearn for 15 min, then cool rapidly to the incubation
temperatura.

5.3.4 Nutrient agar

5.3.41 Compaosition

Beef axtract 30g
Peptane 50g
Agar in powder or in flake form Sto18 gt
Yater 1000 ml

1) Depending on the gel strength of the agar.

5342 Preparation

Dissoive the compohents or dehydrated complste
medium in the water by heating, if necessary.

Adjust the pH, if necassary, so that after sterilization
itis 7.0at26°C.

Transfer the culture medium to tubes, bottlss or
flasks 16.8) of capacity not more than 500 ml.

Sterilize in the autoclave (6.1 setat 121 *C £ 1 °C for
18 min.

5.2.43 Preparation of agar plates (see 9.4.1}

Transfer immediataly about 15 ml of the culture me-
dium, mslted and cooled to approximatsly 45 °C, to
Petri dishes [6.68) and allow to solidify.

Just before use, dry the plates, preferably with the
lids off and the agar surface downwards, in the oven
{6.3), unti! the agar surface is dry,

If prepared in advance, the undried plates shall not ba
kept for longer than 4 h at reom temperature or 1 day
at0°Ctab (.

6.4 Onxidase reagent

54.1 Composition

NNN N-Tetramsthyl-mphenylens-
hamine difydrochloride 109

Water 100 ml
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Dlssow&%e reagent in the cold water.
Prepara the reagant just before use.

6 Apparatus and glassware

NOTE 4 Disposable apparatus is an acceptable alterns-
tive to reusable glassware if it has suitsble spacifications.

Usual microtiological laboratory equipment and, in
particular, the following.

6.1 Apparatus for dry sterilization [oven) or wet
sterllizatlon {autoclave}

See 180 7218.

6.2 Incubator, capabls of operating at 35 °C + 1 °C
orat37°C £+ 1°C.

6.3 Drying cabinet or incubator, capable of oper-
ating betwean 35 *C 1+ 1 *C and 55 *C 1+ 1 °C.

6.4 pH-meter, accurate to within +£ 0,1 pH unit at
25°C,

6.5 Watar bath, or zimilar apparatus, capable of
operating at 45 °C + 1 °C.

6.6 Petri dishes, made of glass or plastics, of di-
ameter 20 mm to 100 mm,

-6.7 Loops, of piatinumfiridium or mckelfchromium,
approximately 3 mm in diameter, and wires of the
same matenal, or a glass rod.

MOTE 5 A nickelfchrorium loop iz not suitable for use in
the oxidase test (see 9.4.2.1).

68 Test tubas, of dimensions approximataly
18 rnm x 160 mm and 20 mm =< 200 mm, and flasks
or bottles, of capacity betwsen 150 ml and 500 mil.

6.9 Total-delivery graduated pipattes, of nominal
capacitios 1 ml and 10 mi, gradusted respectively in
2.1 ml and 0.5 mi divisions.

7 Sampling

It is important that the laboratory recaive 3 samplg
which is truly representative and has not been darm-
aged or changed during transport ar storage.

Sampling is not part of the method specified in this
International Standard. I there s no spacific Intar-
national Standard dealing with sampling of the product
concerned, it is recommended that the parties can-
carned coms to an agreement on this subject.

8 Preparation of test sample

Prepare the test sample in accordance with the spe-
¢ific International Standard appropriate to the product
concernad. If there is no specific International Stan-
dard, it is recommended that the parties concerned
come to an agreement on this subject,

9 Procedure

9.1 Test portion, initial suspension and
dilutions

See |80 6887 and any specific International Standard
approphiate to the product concerned.

Prepare a single decirmal dilution series from the test
sample if the product is liquid, or from the initial sus-
pension in the case of gther products.

92 MPN technique

9.2.1 Inoculation and incubation

Take three tubes of double-strength medium
[5.3.1.1, all. Transfer to each of thase tubes, using a
pipette (6.9}, 10 ml of the test sample if the product
is liguid, or 10 ml of tha initial suspansion in the case
of other products.

Take three tubes of singlestrength  medium
[6.3.1.1, B}]. Transfer to sach of these twhes, using
another pipetta (6.9), 1 ml of the tast sample if the
product is liquid, or 1 ml of the initia! suspension in
the case of other products.

Taks three more tubes of single-strength medium
[5.3.1.1 B Transfer to each of these tubes, using
another pipette (6.9), 1 ml of the first decirmal dilution
(107" of the test sample if the product is liquid, or
1 mil of the first decirnal dilution of the initial suspen-
sion (1073 in the case of other products.

Incubate these ning tubes at 35 °C or 37 °C {as
agreed) for 24 h.

9.2.2 Isolation

Streak a loopful (6.7} from each of the nine incubatsd
cultures (see 9.2.1) on the violet red bile glucose agar
plates (sea 5.3.2.3) and incubate the plates at 35 *C
or 37 °C {as agreed} for 24 h.

923 Selection of colonies for gonfirmation

From each of the plates incubated as in 8.2.2 on
which typical pink 1o red colonies twith or without
precipitation haloes) or colourlsss, mucoid colonies
havs developed, select at random five such colonies
for higchemical confirmation (see 9.4.2) after subcut-
turing {see 9.4.1).



Sifilony-count technique
Bﬁiﬁm&ﬂaﬁon and incubatlon

9.3.1.1 Take two sterile Petri dishes {6.6). Using a
starile pipetts {6.9), transfer to each dish 1 mil of the
test sample if the product is liquid, or 1 ml of the in-
itiai suspension in the case of other products.

Take two other sterle Petri dishes. Using s fresh
sterile pipette, transfer to each dish 1 ml of the first
decimal dilution 1107 ) of the tast sampls if the prod-
uet is liguid, or 1 ml of the first decimal dilution of the
initisl suspension {1074 in the case of other products.

Repeat the procedure described with the further di-
lutians, using a fresh sterile pipette for each decimal
dilution.

8312 Pour into each Petri dish approximately
15 ml of the VRBG medium 15.3.2} which has been
prepared ther cooled to approximately 45 °C in the
watar bath (6.5}, The time elapsing between the and
of the preparation of the initial suspension {or of the
107" dilution if the product is liquid) and the moment
when tha medium (5.3.2} is poured into the dishes
shall not excesd 15 min,

Carefully mix the incculum with the mediurm by hori-
zontal movements and allow the mixturs to solidify,
with the Petri dishes standing on & cool horizontal
surfaca.

9.3.13 After complete solidification of the mbaurs,
add & covering layer of 10 mf 1o 15 ml of the VREG
medium (5.3.2}, preparsd then cooled as described in
8.3.1.2, 1o prevent spreading growth and to obtain
semi-anaérobic conditions. Allow to solidify as de
scribed above.

8314 Invert the prepared dishes and incubate
thern in the incubator set at 35 °C or 37 *C (as agreed)
for 24 h.

9.3.2 Counting and selection of colanies

Seiect the dishes {9.3.1.4) containing less than 180
typical cofonies (see 9.2.3) of diameter 05 mm ar
more; count these suspect colonies, Select at random
five such ¢olonies from each dish for biochemicai
confirnation {sse 9.4.21 after subculturing (see
8.4.1)

Consider the determination 1o be void if half or more
than half the surface area of & dish is overgrown, If
less than half of the surface arez of a dish is over-
grown, count the colonies on the clear part and ex-
trapolate so that the number corresponds to the total
surface area of the dish.
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9.4 Confirmation

9.4.1 Subculturing

Streak on nutrient agar plates {5.3.41 each of the col
eries selected for confirmation {see 8.2.3 and 9.3.2).

Incubate these plates at 35 °C or 37 °C {as agreed) for
24 h £ 2 h. Select a welkisolated colony from sach
of the incubated plates for biochemical confirmation
{ses 9.4.2).

9.4.2 Blochemical confirmatlon
8.42.1 Oxidase reaction

Using the platinum/iridium toop or wira or glass rod
{6.7), take a portion of each well-isclated colany
{9.4.1} and streak on a filter paper moistenad with the
oxidase reagent {6.4) or on a commercially available
disc. A nickelfchromium leop or wirs shall not be
used,

Consider the test to be negative when the colour of
the filter paper has not turned dark in 10 s,

Consult the manufacturer's instructions for ready-to-
use discs,

9.422 Fermantation test

Stab, using a wire {8.7), the same colonies salected
in 9.4.1 into tubes containing glucose agar (5.3.3}. In-
cubate at 35 °C or 37 °C tas agreed) for 24 h + 2 f.

If a yellow colour develops throughout the contents
of the tube, the reaction is regarded as pasitive. Mast
strains produce gas.

10 Expression of results

10.1 Calculation of the most probable
number (MPN}

10.1.1  Count the number of tubes giving a positive
reaction for each dilution.

10.1.2 If one of the selected typical colonies (8.2.3)
of a subculture {see 9.4.1} is oxidase-negative and
glucose-positive, the tube from which the subculture
is derived shall be regarded as being positive.

10.1.3 Using the MPN table {see annex A}, dater-
mine from the nurmber of positive tubes in the differ-
ent dilutions, the mest probable number (MPN) index.

10.1.4 In the case of liquid products, the number of
Enterobacteniacese par millilitre Is calculated by div-
iding the MPN mdex by 10. In the case of other
products for which initizl suspsnsions are prepared,
thé number per gram is equal to the MPN index.



IS0 7402:1933(E}

10 m::n of colony count

10,21 General

if at loast 80 % of the selected typical colonies (see
837 are oxidase-hegative and glucose-positive and
thus confirmen as Entarobacteriacese, the number of
rmicroorganisms present will be the same as that
given by the count mada in 932

In all other cases, the nurmber shall be caleulated from
tha percentage of oxidase-negative and glucose-
positive colenies in relation 1o the total number of
selected colonies {see 9.3.2).

Round the result to a whole number of colonies.

1022 QGoneral case

Caleulate the number, N, of Enterobacteriacess per
millilitre or per gram of product, using tha following

aruation:
>a
V= +0.imd
whers

Ta s the sum of colonies counted after iden-
tification on all the dishes retained;

n is the number of dishes retained in the first
dilution; .

a, is the number of dishes rotained in the
second dilution;

d is the dilution factor corresponding to the
first dilution.

Round the result calculated to two significant figures.
Take as the result the number of MIGrocrganisms per
millilitre or par gram of product, expressed as 4 num-
ber between 1,0 and 8,9 multiplied by 10°, where x i
tha appropriate tpower of 10.

EXAMPLE

A direct count of microorganiems gave the following
results:

— at the first dilution retained (107%): 66 and 80 cot-
cnias;

— at the second dilution (107%; 4 and 7 colonies.
The follewing numbers wers stabbed:

—_ faor 86 colonies: 5 colonies, 4 of which agreed with
the critara, giving a = B0,

— for B0 coloniss: 5 colonies, 3 of which agreed with
the griteria, giving a = 48.

— for 7 colonies; 5 colonies, 4 of which agrsed with
the ¢criteria, giving a = B

__ for 4 colomies: all 4 were found to be the micro-
organism sought.

Therefare
>a
N =G+ 0nd
_ GE+48+6+4
2+0,2)x107°
- 124 55363
2,2x10

Rounding ttle result as specified above gives 56 000
or 5,6 = 10% Enterobacteriaceae per rrillilitre or per
gram of product.

10.2.3 Estimation of small numbers

If the two dishes, corresponding T the test sample
{liquid products) or the initial suspension (other prod-
ucts), contain less than 15 colonies, calculate the
arithmetic mean m of tha colonies counted on both
dishes.

Report the result as follows:

— estimated number, N, of Enterobacteriaceae par
millfitre:

Nz = m {liquid products]

— estirated number, Ng, of Entarobacteriaceae per
gram:

Ne=mxd ' lother productsl, where d is the
dilution factor of the initial suspansion.

10.2.4 No characteristic colonies

If the two dishes, corresponding to the test sampie
{liquid products) or the initial suspension {other prod-
ucts), contain no characteristic colonies, Tepert the
result as follows:

— less than 1 microorganism per millilitre (ligui
productsh;

— fess than 1 x4 microorganism per gram lother
products), where d i the dilution factar of the in-
itiah suspansion.



1953 Precision
1631° MPN Technique

H is known that wide variations in résults may ocour
with tha MPN technigue. Results chbtained from this
method should therefore be used with caution. Con-
fidence limits are given in annex A.

10.32 Colony-count technique

For statistical reasons alone, in 85 % of cases the
eanrfidencs limits of the colony-count tachnigue vary
from + 16 % to + 52 %", for colony counts of less
than 15 per plate, the confidence limits are given in

180 7402:1993(E)

annex B. In practice, even greater vanation may be
found, especially among results obtained by different
warkers.

11 Test report

The test report shall spacify the method used, the
temperature of incubation and the results obtained, It
shall also mention any operating details not specified
in this Intarmational Standard, or regarded as optional,
together with detsils of any incidents likely to have
influenced the results.

The test report shall include all the information
necassary for the complaete identification of the sam-
ple.

1} See Cowell N. D. and Marisetti M. D., [ Sei Fo. Agrie, 20, 1989, p. 573.
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Annex A
{normative)

Determination of most probable number
See table A1 and table A 2.

Table A.1 — MPN indexes and confidence limits

Numbar of positive MEN" index Category? when number of Confidancs limits 113
rasults n tosts is
1 2 3 5 10 > 859 =59 %

0 a 0 = 0,30 0,00 0,94 0,00 1,40
0 Q 1 0,30 3 2 2 2 1 0.0 0,95 0,00 1.40
Q 1 0 0,30 2 1 1 1 1 o.M 1.00 0,00 1.60
a1 1 061 0 2 3 3 3 012 1,70 0,05 2,50
Q 2 0 062 3 2 2 2 ] 012 1.70 0,05 2.50
3 3 0 0,94 0 ¢ 0 i 3 0,35 3,50 0,18 4,60
1 0 4] 0,36 1 1 1 1 1 0,02 1.70 0,01 250
1 0 1 0,72 2 2 1 1 1 0,12 1,70 0,05 2 5(
1 i} 2 1.1 ] [#] 0 3 3 0.4 35 0.2 4,8
1 t ¢] 0,74 1 1 1 1 1 013 2,00 0.06 2,70
1 1 1 11 3 3 2 2 2 0.4 3.5 0.2 4,8
1 2 0 1.1 2 2 1 1 1 04 35 02 4.8
] 2 1 15 3 3 3 3 2 05 kX3 02 5.2
1 2 . 1.6 3 3 3 3 2 45 38 0,2 5.2
2 0 1] 0,92 1 t 1 1 1 0,15 3,50 1,07 460
2 0 1 1.4 2 1 1 1 1 0.4 3,5 0,2 45
2 0 2 2.0 Q 3 3 3 3 0.5 3.8 0,2 5.2
2 1 4] 1.5 1 ] 1 1 1 0.4 3.8 0.2 52
2 1] 1 2.0 ? 2 i 1 1 (.5 4.8 0.2 hZ
2 1 2 27 ) 3 3 3 3 0,9 9.4 0.5 14,2
2 2 0 21 1 ] 1 1 1 0,5 4,0 .2 56
2 2 1 28 3 2 2 2 1 08 9.4 .5 14,2
2 2 2 35 . 0 0 a 3 0,8 8.4 0.5 14,2
2 3 0 29 3 2 2 2 1 0,8 8.4 .5 14.2
2 3 i 38 i} 3 3 3 3 04 9.4 0.5 14,2
3 0 0 23 1 1 1 1 1 05 9.4 0.3 14,2
3 0 1 38 1 1 1 1 1 0,9 104 0.5 15.7
3 0 2 6.4 3 3 2 2 2 16 181 1.0 25.0
3 ] o 43 1 1 1 1 1 0,8 18,1 0.5 25.0
3 t 1 5 1 1 1 1 1 17 12.9 11 270
3 1 z 12 3 2 2 2 1 2 36 2 44
3 1 3 16 1} g 0 3 3 2 38 2 52
3 2 i} 8.3 1 1 1 1 1 18 36,0 1.2 43.0
3 2 1 15 1 1 1 1 1 3 38 2 4
3 2 z 21 2 1 1 1 1 3 40 2 £6
3 2 3 29 3 3 3 2 2 9 99 & 152
3 3 G 24 1 1 1 1 1 4 o] 3 152
3 3 1 46 1 1 1 1 1 ] 188 5 283
3 3 2 10 1 1 1 1 1 20 400 10 570
3 3 3 =110

11 From Da Man, J. C., Eur. 1 Appi. Microbiof. Siotachnoi, 17, 1983, pp. 301-306.

2] SeetableAl

3] The confidence limits given in this table are maant only to provide some idea of the influence of statistical variations

on results. There will always also be other sources of variation, which mgy sometimes be sven more impertant.
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Table A2 — Categorios

Category™

Dofinition

When the number of bactaria in the sample is squal to the MPN found, the result is one of thase that have
the greatest chance of being obtainsd. There is only at most & 8 chance of obtaining a result that is lass likery
than the least fikely ong in this categony.

When the nurmber of bacteria in the sample is equal to the MPH found, the result is one of those that have
l#s5 chance of being obtainad than even the least likely ane in category 1, but there is only st mosta 1%
chance of obtaining a resuit that is |ess ikely than the least likely oneg in this category.

Whan the number of bacteria in the samplé is enual to the MPN found, the result is one of those that have
less chance of being obtained than even the least likely ong in category 2, but there is onby at most 2 4.1 %
chance of obtaining a result that is less likely than the least ane in this category.

When the murnber of bacteria in the sampte is equal to the MPH found, the result is one of those that hava
less charce of being obtained than aven the least likely one in category 3. Thare is only a chance of 0.1 %
of obtaining a result in this category without anything being wrong.

1) Before starting tasting it should be decided which category will be acceptsble, ie only 1, 1and 2 or sven 1, 2 and 3.
When the decision to be taken on the hasis of the result is of grest inportance, only categary 1, or at mest ¢ategory 1 and
2, results should be sccepted. Catsgory O results should be considered with great SLUSpICIOnN.
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Annex B
{normaiive)

Confidence limits for the estimation of small numbers of colonies

The confidence limits at the 85 % level for the estimation of small numbers, when the number of colenies retained
is kass than 15, are given in table B.1.

Table B.A
Number of Confidence [imits at the 95 % level
microorganisms inwer uppeat
1 < 2
Z =1 4
3 < 5
4 1 B
5 2 2]
5] 2 10
7 2 12
g 3 13
9 4 14
10 4 16
11 5 18
12 51 19
13 7 20
14 7 21
15 g 23

10
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