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INTERNATIONAL STANDARD

1SO 5541/2-1986 (E)

Milk and milk products — Enumeration of coliforms —
Part 2: Most probable number technique at 30 °C

1 Scope and field of application

This part of 1ISO 5541 specifies a method for the enumeration of
coliforms by means of the culture technique involving a liquid
medium, ahd calculation of the most probable number (MPN)
after incubgtion at 30 °C.

The methof is applicable to
— milk, and liquid milk products;

— dripd milk, dried sweet whey, dried buttermilk, and
lactose

— acidl casein, lactic casein and rennet casein;
— caLnate and dried acid whey;

— chgese and processed cheese;

—  butter;

— frozen milk products (including edible ices);

— cudtard, desserts and cream.
This methqd is to be preferred for samples;in which com-
paratively Iow numbers of coliforms (less-than 100 per gram or
10 per millilitre) are suspected.

NOTE — Fof samples with larger numbers of coliforms (more than 100
per gram or|10 per millilitre) see 1SO5541/1.

2 Reft:lence
1ISO 707, Mijlk and-milk products — Methods of sampling.

4.2 Incubation of the tubes at 30 °C.for 48 h

4.3 From presumed positive tubes, i.e. those tubes showing

gas production in the Durham tube in lactose bile

broth, inoculation on eosin-methylene blue agat.

4.4 Incubation at 30.°C for 24 h.

4.5 From confirmed positive tubes, i.e. those

brilliant green

ubes showing

gas production™in lactose bile brilliant grejn broth and

characteristic growth on eosin-methylene blue ag
of the number of coliforms per millilitre or per g
(i.e. the_.MPN) using a table.

5° Diluents and media

5.1 Basic materials

In order to improve the reproducibility of the
recommended that, for the preparation of diluen

ar, calculation
ram of sample

results, it is
ts and culture

media, dehydrated basic components or complgte dehydrated

media should be used. The manufacturer’s instru
rigorously followed.

The chemical products used shall be of recogn
quality.

The water used shall be distilled from glass app
be deionized water. It shall be free from substan
influence the growth of micro-organisms under|

ctions shall be

zed analytical

Bratus or shall
Les that might
the test con-

ditions. This shall be periodically checked, particularly in the

case of deionized water.

Solutions of sodium hydroxide and hydrochloric|acid (approx-

imately 0,1 mol/litre) should be used to adju

diluents and media

rt the pH of

3 Definition

For the purpose of this part of ISO 5541, the following defini-
tion applies.

coliforms: Bacteria which, at 30 °C, cause fermentation of
lactose with the production of gas and form characteristic
growth under the operational conditions described.

4 Principle

4.1 Inoculation of a test portion and/or a series of decimal
dilutions of the sample in triplicate into the selective liquid
medium prescribed in test tubes containing Durham tubes.

5.2 Diluents for general use

5.2.1 Peptone/saline solution

NOTE — Peptone/saline solution is the diluent selected by I1SO for

general use.
Composition

Peptone

Sodium chloride (NaCl)

Water

10g
85¢g
1000 ml
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Preparation

Dissolve the components in water, heating if necessary. Adjust
the pH so that, after sterilization, itis 7,0 = 0,1 at 25 °C.

5.2.2 Quarter-strength Ringer’s solution

Preparation

Dissolve the salt in the water by heating at 45 to 50 °C. Adjust
the pH so that, after sterilization, itis 7,5 + 0,1 at 25 °C.

5.3.2 Dipotassium hydrogenphosphate solution (for

Composition cheese, processed cheese, casein, acid casein, dried lactic ca-
seins, rennet casein, caseinates, dried acid whey and roller-

Sodium chloride (NaCl) 225¢g dried milk).

Potassi hloriget<Eh 6165

otassium chioripgeT\CIT A" g Composition
Calcium chloride], anhydrous (CaCl,) 0,06 g
) Dipotassium hydrogenphosphate (K,HPO,) 20 g

Sodium hydrogencarbonate (NaHCO3) 0,05¢g

Water 1000 ml Water 1.00p mi

Preparation Preparation

Dissolve the salfs in the water. Adjust the pH so that, after
sterilization, it is|6,9 + 0,1 at 25 °C.

5.2.3 Peptone|solution

Composition

Peptone 109
Water 1000 mi
Preparation

Dissolve the pepttone in the water. Adjust the pH so that, aftet
sterilization, it is|7,0 £ 0,1 at 25 °C.

5.2.4 Phosphate buffer solution

Composition

Potassium dihyqrogenphosphate (KH,ROy4) 425¢g
Water 1000 ml
Preparation

Dissolve the salt|in 500 mi{-of water. Adjust the pH so that, after
sterilization, it i 7,2++0;1 at 25 °C. Dilute to 1 000 ml. Store
this stock solutipn-at'0 to 5 °C.

Dissolve the salt in the water-by heating at 45 to 50 °C. Adjust
the pH. For primary dilutién of acid casein and lactic cgsein, the
pH after sterilization,should be 8,4 + 0,1 at 25 °C| For ca-
seinates, cheese, processed cheese, dried acid whey gnd roller-
dried milk, it sheuld/be 7,5 = 0,1 at 25 °C.

5.4 Distribution, sterilization and storage
of dildent

Dispense the diluent (5.2 or 5.3) for the primary dilgtion into
flasks or bottles (6.4). Dispense the diluent for further decimal
dilutions (5.2) into test tubes or bottles (6.6). The quantities
dispensed shall be such that, after sterilization, each flask or
bottle (6.4) contains 90 ml of diluent or a multiple of 9P ml, and
each test tube or bottle (6.6) contains 9,0 ml of dilhent or a
multiple of 9,0 ml (or other required quantities). St¢pper the
test tubes, flasks or bottles.

Sterilize by autoclaving at 121 + 1°C for 15 min [a longer
period may be necessary for larger volumes). If the diluent is
not to be used immediately, store it in the dark at 0 to|5 °C, for
no longer than one month, in conditions which do ot allow
any change in its volume or composition.

5.5 Culture media

Ad‘d 1,0 ml of this solution to 1 000 ml of water.

5.3 Diluents for special purposes

5.3.1 Sodium citrate solution (for cheese, processed
cheese and roller-dried milk).

Composition

Trisodium citrate dihydrate
{NazCeHg07-2H,0) 209

Water 1000 ml

5-5-+—Lactose—bile—brilliant—green—broth-—liquid- selective

medium.

Composition

Peptone 109
Lactose (C15H55041-Ho0) 1049
Dehydrated ox bile 249
Brilliant green 0,0133g
Water 1000 ml
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Preparation

Dissolve the components or the dehydrated complete medium
in the water.

If necessary, adjust the pH so that, after sterilization, it is
7,2 £ 0,1at 25 °C.

Dispense the medium, in quantities of 10 ml, in test tubes (6.7)
containing Durham tubes (6.8).

ISO 5541/2-1986 (E)

Usual microbiological laboratory equipment and in particular:

6.1 Apparatus for dry sterilization (oven) or wet
sterilization (autoclave) (autoclave operating either separ-
ately or as part of an apparatus for preparing and distributing
media). Apparatus that will come into contact with the diluent,
the test sample, or the dilutions, except for apparatus that is
supplied sterile (plastic bags, plastic pipettes, etc.) shall be
sterilized by one of the following methods:

a) by being kept at 170 to 175 °C for not less than 1 hin an

Sterilize ip-ap-autoclave-(6-1)-at 121 + 1 °C for 15 min

The Durham tubes shall not contain air bubbles after steriliza-
tion.

5.5.2 Dpuble-strength broth
Proceed ps described in 5.5.1, but use half the quantity of

water and distribute in 20 x 200 mm test tubes without
Durham {ubes.

5.5.3 E¢sin-methylene blue agar, confirmatory medium.
Composition

Peptone 10g
Lactose (C1oH25011-H,0) 10g

Dipotassium hydrogenphosphate (KoHPO,4) 2g

Eosin Y 0449
Methyleng blue 0,0659g
Agar 12 to 18 g1
Water 1 000 ml

Preparatipn

Suspend [the solid componeritsyin the water. Adjust the pH, if
necessary, so that, after sterilization, it is 6,8 + 0,2 at 25 °C.
Bring to the boil to dissolve completely. Dispense the medium
in 100 tq 150 ml quantities into flasks (6.5). Sterilize in an
autoclavd at 121 £\1°C for 15 min. Cool to 60 °C and shake
the medi{)m in arder to oxidize the methylene blue (i.e. restore

its blue ¢olour), ‘and to suspend the precipitate, which is an

essential part/of the medium.

oven,

b) by being kept at 121 £+ 1 °C for'not less than 20 min in
an autoclave.

6.2 Blending equipment

One of the following shallybe used:
a) a rotary blender, operating at a rotaional frequency
between 8 000.and 45 000 min ~', with glasf or metal bowls

fitted with\lids, resistant to the conditions pf sterilization;

b) ..a “peristaltic-type blender (stomache}), with sterile
plastic bags;

¢) mortar with pestle.

NOTE — The bowils, plastic bags or mortar shoul
capacity to allow the sample to be properly mixed w

d have sufficient
th the appropriate

amount of diluent. In general, the volume of the cqntainer should be

equal to about twice the volume of the test sample

6.3 Mixer, capable of mixing 1 or 2 ml of th

plus diluent.

P test sample (in

the case of liquid products), or the decimal dilxtions, in a tube

of adequate dimensions with 9 or 18 ml of dil

ent, in order to

obtain a homogeneous suspension, and workjng on the prin-

ciple of eccentric rotation of the contents of th
tex mixer).

b test tube (Vor-

6.4 Flasks or bottles, of sufficient capacity to contain the
90 ml of diluent used for the initial suspension| or muitiples of
90 ml, and leave adequate head-space for mixjng.

6.5 Flasks, of capacity 150 to 250 ml, to
methylene blue agar (5.5.3).

hold the eosin-

Prepare plates containing 10 to 15 mi of medium for use in 8.6.

6 Apparatus and glassware

NOTE — Disposable apparatus is an acceptable alternative to re-usable
glassware if it has suitable specifications. Re-usable glassware should
be capable of undergoing repeated sterilization and should be
chemically inert.

1) According to the manufacturer’s instructions.

6.6 Test tubes or flasks or bottles, of sufficient capacity to
contain, and leave adequate head-space for mixing, 10 mi (or a
multiple of 10 ml, if necessary) of the test sample (if it is liquid)
or of the primary dilution (in other cases) or further decimal
dilutions.

6.7 Test tubes, of capacity 20 mi, to hold the lactose bile
brilliant green broth (5.5.1).
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6.8 Durham tubes, of appropriate dimensions for use with
the test tubes (6.7).

6.9 Pipettes (plugged with cotton wool), of nominal ca-
pacity 1 ml and having an outlet of diameter 2 to 3 mm.

NOTE — Use only pipettes with unbroken tips and, when appropriate,
having graduations distinctly marked to contrast sharply with the
contents.

6.10 Graduated pipettes (plugged with cotton wool), of

large capacity, fg

NOTE — Use only
having graduation

r example 10 or 20 ml.

bipettes with unbroken tips and, when appropriate,
distinctly marked to contrast sharply with the

contents.

6.11 Petri dishes, made of glass or plastic, diameter 90 to
100 ml.

6.12 Glass beads, diameter about 6 mm.
6.13 pH-metef, accurate to £ 0,1 pH unit at 26 °C.

6.14 Balance,| with sufficient weighing capacity and
accurate to within 1 % of the net mass being weighed.

6.15 Water bhath, capable of being maintained at a
temperature of 46 + 1 °C.

6.16 Water hath, capable of being maintained at a
temperature of 37 + 1 °C.

6.17 Incubatdr, designed to be capable of maintaining a
temperature of 30 + 1°C at all points within it.

6.18 Loop, ¢f platinium-iridium or ‘ickei-chromium,
diameter approx{mately 3 mm.

7 Sampling

See I1SO 707.

8 Procedurne

8.1.1 Milk, and liquid milk products

Agitate the test sample thoroughly so that the micro-organisms
are distributed as evenly as possible, by rapidly inverting the
sample container 25 times. Foaming should be avoided or foam
allowed to disperse. The interval between mixing and removing
the test portion should not exceed 3 min.

Remove 1 ml of the test sample with a pipette and add to 9 ml
of diluent (5.2) (or 10 ml of test sample to 90 ml of diluent or
11 ml of test sample to 99 ml of diluent). Shake this primary
Hertt - i —wi f about
300 mm, in about 10 s). A 10~ dilution is thus obfaied.

Prepare further dilutions in accordance with 8:2:

8.1.2 Dried milk, dried sweet whey, dried buftermilk,
and lactose

Thoroughly mix the contents of the closed contpiner by
repeatedly shaking and jnverting. If the test sample|is in the
original unopened container, too full to permit thoroigh mix-
ing, transfer to aJarger container. Mix. Open the cpntainer,
remove the testportion required with a spatula and prpceed as
indicated below. Immediately close the container agajn.

Warm a bottle containing 90 mi of the appropriate diluent to
45 +31°9C in the water bath (6.15).

Weigh 10 g of the test sample into a suitable glass vessel (for
example a beaker) and drop the powder into the dilutipn bottle
containing a suitable diluent (5.2 or, if necessary, fpr roller-
dried milk, 5.3.10r5.3.2atpH 7,5 £ 0,1). Alternatively, weigh
10 g of the test sample directly into the bottle with th¢ diluent.

In order to dissolve, swirl slowly to wet the powder pnd then
shake the bottle 25 times, with a movement of about[300 mm,
in about 10 s. A peristaltic-type blender [6.2.b)] may b used as
an alternative to shaking.

Replace the bottie in the water bath for 5 min, shaking occa-
sionally. A 10~ dilution in thus obtained.

Prepare further dilutions in accordance with 8.2.

NOTE — For better reconstituticn, particularly with roller-giried milk,
glass beads {6.12) can be helpful. If used, they should be added to the
bottle (6.4) before sterilization.

NOTES

1 The operations described in 8.1 to 8.5 should not be carried out in
direct sunlight.

2 Normal aseptic precautions should be taken whenever necessary.

8.1 Preparation of the test portion and primary
dilution

To avoid damaging the micro-organisms by sudden changes in
temperature, the temperature of the diluent during the opera-
tions described below shall be approximately the same as that
of the test sample, unless prescribed otherwise.

8.1.3 Cheese and processed cheese

Weigh 10 g of the cheese or processed cheese in a dish.
Transfer to the container of a rotary blender [6.2.a)], or a
peristaltic-type blender [6.2.b)] or a mortar [6.2.c)].

When a rotary blender or a peristaltic-type blender is used, add
90 mi of diluent (5.2, 5.3.1 or 56.3.2 at pH 7,5 £ 0,1). Blend
until the cheese is thoroughly dispersed (1 to 3 min). Ideally,
ensure that the temperature of the dispersion does not exceed
40 °C, and in any case do not allow it to exceed 45 °C. Allow
any foam to disperse. With a mortar, add a minimum of diluent
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and mix with the pestle to obtain a uniform paste free from
lumps. Add the remainder of the diluent to a total of 90 ml of
diluent. A 10~ 1 dilution is thus obtained.

Prepare further dilutions in accordance with 8.2.

8.1.4 Acid casein, lactic casein and rennet casein

Weigh 10 g of the productin a dlSh Transfer to a dllutlon bottle
containing—gla a X
hydrogerjphosphate dlluent (5 3. 2) at pH 8,4 for acid and lactic
caseins.

Leave forl 15 min and then raise the temperature to 37 £ 1 °C
in a watdr bath (6.16).

Keep th¢ bottle at 37 °C for a further 15 min and shake
vigorously at intervals. A 10~ dilution is thus obtained.

NOTE — |Avoid using a rotary blender [6.2.a)] or a peristaltic-type
blender [6}2.b)] because of the formation of foam that ensues.

Prepare further dilutions in accordance with 8.2.

seinate and dried acid whey

Weigh 10 g of the product in a dish. Sprinkle it very slowly on
to the spirface of 90 ml of dipotassium hydrogenphosphate
diluent (4.3.2) at pH 7,5 = 0,1 in a dilution bottle, shaking the
mixture gfter each addition.

Alternatiyely, add the dry product to a minimum volime of the
diluent apd stir with a glass rod to obtain a uniformly wetted
paste frege from lumps. Add the remainder of the diluent, to a
total of 90 ml of diluent.

Leave fol 15 min and then raise the temperature to 37 + 1 °C
in a watér bath (6.16). Keep the dilution bottle at 37 °C for a
further 16 min. Mix thoroughly With a rotary blender [6.2.a)] or
it-type blender [6.2.b)}, Allow foam to subside before
proceedihg. A 10~ dilutién is thus obtained.

Prepare {urther dilutiens in accordance with 8.2.

8.1.6 Butter

1SO 5541/2-1986 (E)

container in a water bath at 45 + 1 °C (6.15) until the butter
melts. Shake well and allow to separate for no longer than
15 min. Pipette from the bottom layer; 1 mlis equivalentto 1 g
of butter.

Prepare further dilutions in accordance with 8.2.

8.1.7 Frozen milk products (including edible ices)

Proceed as in the case of butter (8 1.6) (first alternative), but

: °C (6.16). The
temperature of the test sample shall not beallowed to exceed
37 °C. A 10~ dilution is thus obtained,

8.1.8 Custard, desserts, fermented milk,|and cream

Weigh 10 g of the productinto'a flask (6.4) fontaining glass
beads (6.12).

For custard, desserts-and sweet cream, add

90 ml of diluent

(5.2) and shake to ‘disperse. For fermented milk and sour

cream, use diluent5.2 or 5.3.2atpH 7,5 + 0

,1. A peristaltic-

type blender {6.2.b)] may be used. A 10~ dillstion is thus ob-

tained.

Prepare-further dilutions in accordance with 8.2.

8.2 Further decimal dilutions

Transfer, by means of a fresh pipette, 1 ml of [the primary dilu-
tion into another tube containing 9 ml of| sterile diluent,
avoiding contact between the pipette and the|diluent. A fresh
pipette should be used for each dilution.

Alternatively, transfer 10 ml of the primary dilution to a bottle
containing 90 ml of sterile diluent, or 11 ml of the primary dilu-
tion to 99 ml of sterile diluent. In a routine progedure, if a 103
dilution is required, transfer 1 ml of primary dilution to 99 ml of
sterile diluent.

Mix carefully, either by aspirating 10 times with a fresh pipette,
or in the mechanical mixer (6.3) for 5 to 10 s to obtain a 10~2
dilution. The frequency of rotation of the lattef shall be chosen
so that the liquid, as it swirls, rises to within 20{to 30 mm of the
rim of the vessel.

If necessary, repeat these operations using the 10~2 and fur-
ther dilutions to obtain 103, 10~4, etc., dilutlons.

Place the test sample in a container in a water bath at
45 + 1 °C (6.15). Agitate to facilitate melting and leave until
the whole test sample has just melted. Shake and, with a
pipette warmed to approximately 45 °C, transfer 10 ml into a
flask containing 90 ml of diluent (5.2). Shake each time before
making further transfers. A peristaltic-type blender [6.2b)] may
be used for mixing. A 10~ dilution is thus obtained.

Alternatively, use only the aqueous phase for dilution, as
follows.

Take a test portion of 50 g (containing about 8 ml of water)
and add 42 ml of diluent (5.2.3) warmed to 45 °C. Place the

When 10 mi plus 90 ml, 11 ml plus 99 mi or 1 ml plus 99 ml
have been taken, shake manually (for example 25 times, with a
movement of 300 mm, in about 10 s).

Make a sufficient number of dilutions to ensure that all tubes
corresponding to the final dilution will yield a negative result.

8.3 Duration of the procedure

The time between initial measurement of a test portion or the
end of the preparation of the primary dilution and mixing dilu-
tions and medium shall be not more than 15 min, unless
prescribed otherwise.
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986 (E)

Inoculation

8.4.1 Take three tubes of double-strength broth (5.5.2) and

transfer to each

of these tubes, using a pipette, 10 ml of the

liquid test sample or 10 mi of the primary dilution.

8.4.2 Take three tubes of single-strength broth (56.5.1), and
transfer to each of these tubes, using a pipette, 1 ml of the
liquid test sample, or 1 ml of the primary dilution.

8.4.3 For each
according to th
strength broth (
into each of the

(from 10— 1or10-2

9 Expression of results

9.1 Selection of dilutions

For each sample examined, select three consecutive dilutions in
accordance with one of the three following rules, whichever is
appropriate:

a) When at least one dilution yielding three confirmed
positive tubes exists

circumstances) take three tubes of single-
.5.1). Transfer 1 ml of the respective dilution
e tubes.

Change the pipgtte for each dilution. Carefully mix the in-

oculum and the

8.5 Incubati

8.5.1 Incubate

medium.
DN

the tubes of double-strength broth (8.4.1) at

30 £ 1°Cfor2t + 2 h.

8.5.2 Incubate
84.3)at30 £ 1

8.6 Inoculat

the tubes of single-strength broth (8.4.2 and
°C for48 + 2 h.

on from incubated tubes of

double-strength broth

From each of t

he incubated tubes of double-strength broth

(8.4.1) inoculateg with a loop (6.18) a tube of single-strength

broth (5.5.1). In

tubate at 30 + 1 °C for48 £ 2 h.

8.7 Confirmatory test

8.7.1 From eadh of the incubated tubes (8.5.2 and,8.6) show-
ing production df gas in the Durham tubes, streak:a‘loopful on

eosin-methylene|
24 + 2 h.

8.7.2 Consider
are metallic, red

If further eviden|

blue agar (5.5.3). Incubate at'30 + 1 °C for

as characteristic growth’ those colonies that
I pink and mucoid.in7appearance.

e is neededinoculate colonies in tubes con-

taining single-stJength broth(5.5.1) and check for gas produc-

tion after incub:

8.7.3 Record 1
positive tubes.

tion (8.5:2).

or_each dilution the number of confirmed

Select the highest dilution (i.e. that having tlle lowest
sample concentration) yielding three confirmed positive
tubes, together with the next two higher\dilutions (i.e.
those having sample concentrations of 10~ ! anfi 10 ~2 of
that of the first dilution selected).

See also rule c).

If insufficient further dilutions were made beyond the
highest dilution yielding) three confirmed positive tubes,
select instead the'three highest dilutions in {he series
(i.e. those having-the lowest sample concentration).

b) When no’ dilution yielding three confirmeaq| positive
tubes exists

If(fule a) cannot be applied, select the threp highest
dilutions in the series (i.e. those having the lowest
sample concentration).

See also rule c¢).

c) Special case

In all cases where more than one of the three|dilutions
selected in accordance with rules a) and b) doeq not yield
confirmed positive tubes, select from these dil1tions the
lowest one not yielding confirmed positive tlibes (i.e.
that having the highest sample concentration] and the
two next lower dilutions in the series (i.e. thoge having
sample concentrations of 10 times and 100 times that of
the first dilution selected) except when donfirmed
positive tubes are only found at the level of thelfirst dilu-
tion prepared from the sample. In this last dase, it is
necessary to select the first three dilutions for clculation
of the MPN even though this series includes [two dilu-
tions yielding no confirmed positive tube.

Secexampiesimtabte—t:
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Table 1 — Examples of selection of dilutions

Number of confirmed positive tubes at each
E | sample concentration! MPN
xample 109 19 01g 001g
or 10 ml or1ml or 0,1 mi or 0,01 ml
A 3 1 1 0 7 per 10 g or 10 ml
B 2 1 0 0 1,5 per 10 g or 10 ml
or 15 per 100 g or 100 ml

3 2 0 9per1gori1ml
3 2 21 pertgor1ml
3 0 1 4 per 1 g or 1ml

1) Selected dilutions are underlined.

9.2 Determination of the MPN index

Determine the MPN index of coliforms from the number of con-
firmed pgsitive tubes for each dilution selected, in accordance
with tablge 2.

9.3 Calculation of most probable number (MPN)

Obtain the number of coliforms per millilitre or per gram by
multiplying the MPN index (see 9.2) by the reciprocal of the
lowest dflution selected (i.e. that having the highest sample
concentration).

When the lowest dilution selected corresponds to the tubes
prepared| with double-strength medium (inoculation* with
10 ml), fifst divide the MPN index by 10.

The result may be expressed as a number between/1,0 and 9,9
multiplied by 10*, where x is the appropriate.power of 10.

Bibliagraphy

[1] 1S0(4831, Microbialogy’— General guidance for the enumeration of coliforms — Most probable number tech

Internatignal Organization'for Standardization, 1978.

[2] 1SO(8261, Milk*and milk products — Preparation of test samples and dilutions for microbiological examinatid

Organizationfor(Standardization. (To be published.)

9.4 Precision

It is recognized that\wide variations in results

may occur with

the MPN techniquée. Results obtained from thig method should

therefore be Wsed with caution.

Confidence limits are given in table 2.

10’ Test report

The test report shall show the method used
obtained, indicating clearly the method of exgq

part of ISO 5541, or regarded as optional, tog

and the results
ression used. It

her with details

shall also mention any operating details not €JEpecified in this

of any incidents likely to have influenced the

The test report shall include all the informatig
the complete identification of the sample.

esults.

n necessary for

nique at 30 °C.
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