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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
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n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.
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as an International Standard requires approval by at least 75 % of the memberbodies casting
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consists of the following parts, under the general title Mater quality — Detection and enum
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Enumeration of F-specific RNA bacteriophages
Enumeration of somatic coliphages

Concentration methods

Enumeration of bacteriophages infecting Bacteroides fragilis
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Water quality — Detection and enumeration of bacteriophages —

Part 2:
Enumeration of somatic coliphages

1 Scdagpe

This part
sample W

In the cgdse of low phage numbers, a preconcentration step may be necessary-for’ which a separate

Standard

NOTE
reference
available

2 Nor

The follo
this part
do not a
possibilit

of ISO 10705 specifies a method for the detection and enumeration of somatic coliphages by in

will be developed.

n developing countries. Use of these alternatives will not affect the performance of this method.

Mmative references

Df ISO 10705. For dated references, subseguent amendments to, or revisions of, any of these

Cubating the

ith an appropriate host strain. The method is applicable to all kinds of water, sediments and sludge extracts,
where necessary after dilution. The method is also applicable to shellfish extracts.

nternational

It is desirable for International Standards to be adopted as widely.@s possible. This part of ISO 10705 includes
to alternative procedures which obviate the need for expensive materials or equipment which may npt be readily

ving normative documents contain provisions\which, through reference in this text, constitute grovisions of

publications

pply. However, parties to agreements based on this part of ISO 10705 are encouraged to investigate the
of applying the most recent editions of the normative documents indicated below. Hor undated

references, the latest edition of the normative' document referred to applies. Members of ISO and IEC maintain

registers
ISO 31-0
ISO 3696
ISO 5667
ISO 5667

ISO 5667

of currently valid International Standards.
11992, Quantities and units'— Part 0: General principles.

:1987, Water for analytical laboratory use — Specification and test methods.

-2:1991, Water quality — Sampling — Part 2: Guidance on sampling techniques.

ISO 6881

ISO 8199:1988, Water quality — General guide to the enumeration of micro-organisms by culture.

ISO/IEC Guide 2, Standardization and related activities — General vocabulary.

3 Terms and definitions

-1.1980, Waterquality — Sampling — Part 1: Guidance on the design of sampling programmes.

-3:1994; Water quality — Sampling — Part 3: Guidance on the preservation and handling of samples.

11983 Microhiology — General guidance for the preparation of dilutions for microbiological examination.

For the purposes of this part of 1ISO 10705, the terms and definitions given in ISO/IEC Guide 2 and the following

apply.
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3.1
somatic coli

phage

bacterial virus which is capable of infecting selected Escherichia coli host strains (and related strains) by

attachment

NOTE

to the bacterial cell wall as the first step of the infection process

appropriate culture conditions.

4 Safety precautions

Somatic coliphages produce visible plaques (clearance zones) in a confluent lawn of host bacteria grown under

The host stfain used in this standard is non-pathogenic to man and animals, and should be handled incag
with the nofmal (national or international) safety procedures for bacteriological laboratories. Somatic caliph
also non-pathogenic to man and animals, but some types are very resistant to drying. Appropriate precautio
therefore bg taken to prevent cross-contamination of test materials, particularly when examining 6f handlin

cordance
ages are
hs should
j cultures

of high titre pr when inoculating cultures of the host strain. Such procedures shall be carried outima biohazaid cabinet

or a separa

Chloroform
efficacy.
5 Princi

The samplg
on asolid n

expressed as the number of plaque-forming particles, pfp (also tetmed plaque-forming units, pfu), per unit

volume.

6 Diluern

6.1 Basi

Use ingredi
and follow t
part of ISO

For the pre
bacterial grq

NOTE {

6.2 Dilug

e area of the laboratory.

is a carcinogenic substance. Observe relevant safety precautions or use an alternative method

ble

is mixed with a small volume of semi-solid nutrient medium> A culture of host strain is added a
Litrient medium. After this, incubation and reading of plates for visible plaques takes place. The r

t, culture media and reagents

materials
bnts of uniform quality and chémicals of analytical grade for the preparation of culture media and
L0705. Alternatively, use dehydrated complete media and follow strictly the manufacturer's instru

pbaration of media,~Use glass-distilled water or deionized water free from substances which mi
wth under the conditions of the test, and complying with ISO 3696.

se of other.grades of chemicals is permissible providing they are shown to be of equal performance in th

nt

of equal

nd plated
esults are
bf sample

reagents

ne instructions given in annex’/A. For information on storage see ISO 8199, except where indicated in this

rtions.

jht inhibit

E test.

HI N TaYaY
I

For making

| P H P + L | LA 7\ +lo PAH | + Lo 1
SAlTTPIC Uniutivurio, UoT PTULUTITToAlllIT SUTULIUTT (AL 1) UT dINTUUICT UTTUTTIU CUTTIPTYTITY WILT TOU

7 Apparatus and glassware

Usual microbiological laboratory equipment, including

7.1

Hot-air oven for dry-heat sterilization and an autoclave

and other equipment shall be sterilized according to the instructions given in ISO 8199.

7.2

Incubator or water bath

, thermostatically controlled at (36 + 2) °C.

. Apart from apparatus supplied sterile, glassware

© 1SO 2000 — All rights reserved
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7.3 Incubator or water bath , thermostatically controlled at (36 + 2) °C and equipped with a shaking device, for
example a rotating platform at (100 + 10) r/min.

7.4  Water bath or heating block , thermostatically controlled at (45 + 1) °C.
7.5 Water bath or equivalent device for melting of agar media.
7.6 pH meter.

7.7 Counting apparatus with indirect, oblique light.

7.8 Dgep freezer, thermostatically controlled at (-20 + 5) °C.
7.9 Dgep freezer, thermostatically controlled at (=70 + 10) °C or liquid nitrogen storage vessel.

7.10 Spectrophotometer , capable of holding cuvettes of 1 cm optical path length or side*arm of nephelometric
flasks (7{17) and equipped with a filter for the range 500 nm to 650 nm with a maximurmp-bandwidth of + L0 nm.

Usual stgrile, microbiological laboratory glassware or disposable plasticsware according to ISO 8199 and including
7.11 Petri dishes of 9 cm or 14 cm to 15 cm diameter, vented.

7.12 Grpduated pipettes of 0,1 ml, 1 ml, 5 ml and 10 ml capacity and/Pasteur pipettes .

7.13 Glass bottles of suitable volume.

7.14 Clture tubes with caps or suitable alternative.

7.15 Measuring cylinders of suitable capacity.

7.16 Caqanical flasks of 250 ml to 300 ml capacity; With cotton wool plugs or suitable alternative.
7.17 Cyvettes of optical path length 10 mm.er'nephelometric conical flasks  with cylindrical side-arms which fit
in the spectrophotometer (7.10) (see Figure 1); capacity 250 ml to 300 ml with cotton wool plugs|or suitable
alternative.

7.18 Membrane filter units for decontamination, pore size 0,2 um.

7.19 Plastics vials , lidded, ©f,1,5 ml to 3 ml capacity.

7.20 Rdfrigerator , temperature set at (5 + 3) °C.

© I1SO 2000 — All rights reserved 3
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Figure 1 — Nephelometric conical flask for culturing the host strain

8 Microbiological reference-cuttures
For samplegs with low bacterial content (drinking water, unpolluted natural waters), use Escherichia coli|strain C,
ATCC 13706. Samples containing large numbers of bacteria (polluted natural waters, wastewater) should be
examined uping the nalidixic acid resistant mutant E. coli strain CN (ATCC 700078 [1]), also known as WG5[4l.

Use bacteripphage=$X174 (ATCC 13706-B1) for the preparation of reference material (11.6.1).

NOTE The-ATCC strains are available from the American Type Culture Collection, 10801 University Boulevard, Mlanassas,
VA 20110.

9 Sampling

Take samples and deliver them to the laboratory in accordance with 1SO 8199, 1SO 5667-1, ISO 5667-2 and
ISO 5667-3.

4 © IS0 2000 — All rights reserved
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10 Preparation of test material
10.1 Culturing and maintenance of host strains

10.1.1 General
The culturing and maintenance of host strains involves several stages which are summarized in Figure 2.

For culturing of the host strains in the several stages, it is best to gently shake the cultures. In addition to increasing
the growth rate of bacteria, shaking ensures that all the cells are actively growing and no stationary-phase cells
develop, [which could decrease the efficiency of plafing. Therefore, inoculum cultures should be repeatédly shaked
by hand {f a shaker is not available.

REFERENCE CULTURE

Overnight culture; add glycerol
to a final concentration of
15 % to 20 % (volume fraction)

STOCK CULTURE (10.1.1)
Store at (- 70 £10) :C
or in liquid nitrogen

Log-phase;culture from
lactose-positive colonies; add
glycerolto a final concentration
of 15 %\0°20 % (volume fraction)

1

WORKING CULTURE (10.1.2)
Store at (- 70 £10) °C,
max. 2 years

Log-phase culture

INOCULUM CULTURE (11.1)
Store in melting ice,
use the same working day

Figure 2 — Scheme for culture and maintenance of host strains

10.1.2 Preparation of stock cultures

Rehydrate the contents of a lyophilized ampoule of the reference culture of the host strains in a small amount (ca.
3 ml) of Modified Scholtens’ Broth (M.S.B.) (A.1) using a Pasteur pipette (7.12). Transfer the suspension to a 300 ml
conical flask (7.16) containing (50 = 5) ml of MSB. Incubate for (20 + 4) h at (36 + 2) °C while gently shaking using an
incubator or water bath (7.3). Add 10 ml [i.e. a final concentration of 15 % to 20 % (volume fraction)] of sterile glycerol
(A.5) and mix well. Distribute into plastics vials (7.19) in ca. 0,5 ml aliquots and store at (-70 £+ 10) °C or in liquid
nitrogen.

© I1SO 2000 — All rights reserved 5
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NOTE This first passage of the host strains should be stored as a reference in the laboratory.

10.1.3 Preparation of working cultures

Remove a vial of stock culture (10.1.2) from frozen storage, allow to equilibrate to room temperature (15 °C to 30 °C)
and inoculate on a plate of McConkey agar (A.6) or another lactose-containing medium in such a way that single
colonies are obtained. Incubate at (36 + 2) °C for (20 + 4) h. The remaining content of the vial of stock culture can be
used to inoculate more plates on the same working day (if necessary), otherwise it should be treated as contaminated

waste.

Add (50 +

) ml of MSB to a canical flask of 300 ml (7 1R) and warm to at least room temperature (f::acmr g

owth will

occur if the
inoculate m
shaking usi
vials (7.19)

NOTE I

10.2 Calig

Remove a
30 °C). Add
growth will

side-arm. A
a cuvette (7]
cuvettes us

Inoculate M
(7.3) for up
counts, ens

Dilute aliqugts to 10~7 and count colony-forming units (cfu) in 1 ml volumes of the 105, 10-6 and 107 dilutio

standard pa
perform me
procedure ¢
total numbe
(consult 1SC

NOTE 1
absorbance
on absorban

1

NOTE 2 |
inoculated in

broth is prewarmed to 37 °C). Select three to five lactose-positive colonies from the McConkey,
hterial from each of these colonies in the flask with MSB. Incubate for (5 + 1) h at (36 + 2)*C-wH
g an incubator or water bath (7.3). Add 10 ml of sterile glycerol (A.5) and mix well. Distribute i
n ca. 1,2 ml aliquots and store in a deep freezer at (70 + 10) °C (7.9) for a maximum of.two yea

a great number of tests is anticipated, several conical flasks can be inoculated in parallel.

ration of absorbance measurements for counts of viable microorganisms

ial of working culture from the deep freeze (7.9) and allow to equilibrate to room temperature
(50 + 5) ml of MSB to a nephelometric conical flask (7.17), watm to at least room temperatu

ternatively, add (50 + 5) ml of MSB (A.1) to a plain conical flask (7.16) and aseptically transfer a
117). Using this cuvette, adjust the spectrophotometer reading to zero. Discard the broth transfer|
bd to measure absorbance.

SB with 0,5 ml of working culture. Incubate at (36.42) °C with gentle shaking in an incubator or W
to 3,5 h. Every 30 min measure absorbance;as’indicated above and withdraw a 1 ml aliquot
Lring that the flask is removed from the incubator for as short a time as possible.

ur-plate procedure in nutrient agar or*Modified Scholtens' Agar (MSA) (A.2.1), in duplicate. Alte
mbrane filtration with 1 ml volumes of the same dilutions and count cfu by the standard memb
n nutrient agar or MSA (A.2.%),in duplicate. Incubate at (36 + 2) °C for (20 = 4) h (using 7.2).
r of colonies infon each plate/yielding between 30 and 300 colonies and calculate the number
8199 if necessary).

his procedure should\be’carried out several times (approx. two to three times) to establish the relationshi
measurements and, colony counts. Once sufficient data have been obtained, further work can then be
Ce measurements:

the cell-density of approx. 108 cfu/ml is not reached within 3,5 h of incubation, 1 ml of working cultu
stead 00,5 ml.

agar and
ile gently
n plastics
S.

(15°C to
re (faster

pceur if the broth is prewarmed to 37 °C). Adjust the spectrophotameter reading to zero on the fjlled flask

portion to
red to the

ater bath
for viable

ns by the
rnatively,
rane filter
Count the
of cfu/ml

b between
ased only

e may be

11 Proce

dure

11.1 Preparation of inoculum cultures

Remove a vial of working culture from the deep freeze (7.9) and allow to equilibrate to room temperature (15 °C to
30 °C). Add (50 + 5) ml of MSB to a nephelometric conical flask (7.17) or plain conical flask (7.16), and prewarm to at
least room temperature (faster growth will occur if the broth is prewarmed to 37 °C). Adjust the spectrophotometer
reading to zero as indicated in 10.2.

Inoculate 0,5 ml of working culture into MSB. Incubate at (36 + 2) °C with gentle shaking in an incubator or water bath
(7.3). Measure absorbance every 30 min as indicated in 10.2. At an absorbance corresponding to a cell density of

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=6b841d3e2d255c18db1d48f5be5b5b24

ISO 10705-2:2000(E)

approximately 108 cfu/ml (based on data obtained in 10.2), take the inoculum culture from the incubator and quickly
cool the culture by placing it in melting ice. Use the inoculum culture within the same working day.

NOTE An alternative (but less controlled) way to prepare an inoculum culture is the following:

Inoculate 0,5 ml of working culture, thawed as indicated above, into (50 + 5) ml of MSB prewarmed at room temperature. Incubate
for (3+1) h at (36 £ 2) °C with gentle shaking. Alternatively, inoculate typical colonies from an agar plate, or a loopful of growth
from an agar slant [incubated for not longer than (20 £ 4) h at (36 £ 2) °C and stored at (5 = 3 ) °C for not longer than a working
day], into (50 + 5) ml of MSB prewarmed at room temperature and incubate for (3+ 1) h at (36 + 2) °C with gentle shaking. Use
immediately or take the inoculum culture from the incubator and quickly cool to 5 °C to 10 °C, preferably by placing onto melting
ice. Use this inoculum culture within the same working day. Whatever the preparation procedure may be, the inoculum culture

should ideally have a count of approximately 108 cfu per ml.

11.2 St

Prepare

Melt bott
water b3
temperat

To each
temperat

Add 1 ml
the formg
at room t|
with parti
more tha

ndard procedure

In inoculum culture as described in 11.1.

es of 50 ml semi-solid Modified Scholtens' Agar (ssMSA) (A.3) in a boiling water bath (7.5) an
th at (45+1)°C. Aseptically add 300 pl of a calcium chloride solution\(A.2.2) prewarm
ire and distribute 2,5 ml aliquots into culture tubes (7.14) with caps, placed’in a water bath at (45

culture tube, add 1 ml of the original sample (or diluted or concéntrated sample) prewarm
ire. Examine each aliquot at least in duplicate.

of inoculum culture to each culture tube containing the aliquots’ of sample and ssMSA, mix caref
tion of air bubbles and pour the contents on a layer of complete MSA (A.2.3) in a 9 cm Petri dish
bmperature. Distribute evenly and allow to solidify on a harizontal, cool surface. Dry the plates b
ally opened lids, then cover and incubate the plates.upside-down at (36 + 2) °C for (18 + 2) h. [
N 6 plates.

Count the number of plagues on each plate within 4 h after finishing incubation, using indirect oblique light

NOTE 1
of the diff
$X174 sh

NOTE 2
also if hig
expressin

NOTE 3
counting

NOTE 4
solidificati
that inocu

11.3 Mg

If a great number of tests is anticipated, several conical flasks can be inoculated in parallel. In this case
brent flasks should be mixed together and.homogenized before analysis or, as an alternative, a referer
buld be carried out for each flask or inaculum culture.

If necessary, plates can be read\after 6 h of incubation. This may be useful if a preliminary count is
h background of contaminating bacterial colonies is expected. If a reading is taken after 6 h, this should be
j the results in clause 12.

Freshly prepared triphenyltetrazolium chloride solution (A.3) can be added to sSSMSA to enhance
laques.

The addition/of.sample and ice-cold host culture to the semi-solid agar may lead to a sharp drop in tem
pbn of the medium. Ensure a sufficient time interval between these two steps to allow reheating. Howevs
ated tubeS,remain in the water bath (45 + 1) °C for not more than 10 min.

thod for samples with high bacterial background flora

d place in a
bd at room
+1)°C.

ed at room
Llly avoiding
prewarmed

y incubating
Do not stack

the contents
ce control of

required and
e noted when

contrast for

perature and
r, make sure

Proceed according to 11.2.

Add nalidixic acid to ssMSA (A.3) to give a final concentration of 250 ug/ml. Use E. coli CN as the inoculum culture.

NOTE

Nalidixic acid is heat-stable. It can either be added from a filter-sterilized solution after melting of soft agar, or can be
added before autoclaving.

11.4 Samples with low phage counts

Proceed according to 11.2 but use the following modifications:

© 1SO 2000 — All rights reserved
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dishes,

NOTE

each containing 20 ml of MSA).

Pour over 50 ml of complete MSA in a 14 cm to 15 cm diameter Petri dish (or use two 9 cm diameter Petri

This procedure will allow detection of one plaque-forming particle in 50 ml or 100 ml, if 10 or 20 plates are

inoculated in parallel. Due to the high consumption of culture media, it may be advisable to use concentration methods which

will also be n

ecessary for even lower counts.

11.5 Presence/absence test

For presence/absence test in 1 ml sample proceed as follows:

Remove a
(15 to 30) °(
(faster grow
(A.2.2) prev
shaking for
continue ing

Transfer 1 1
Prepare an

Melt bottles
300 pl of a
tubes (7.14
avoiding thg
at room tenm
orina (36 4

Place one
damage the

Examine thg
original sanj

NOTE 1 T
double-stren
proportional
enrichment,

NOTE 2 \
This proceg
biohazard ¢
cultures.

vial of working culture from the deep freeze (7.9) and allow to equilibrate to room ter
C. Add (25 + 2,5) ml of MSB (A.1) to a plain conical flask (7.16) and prewarm to at least room.tern
th will occur if the broth is prewarmed to 37 °C). Aseptically add 150 ul of a calcium'chforidg
armed at room temperature and 0,25 ml of working culture (10.1.3). Incubate at (36 £ 2) °C, wh
approximately 3 h. Add 1 ml of sample or a dilution thereof (prewarmed to reem tempera
ubation for (18 + 2) h.

nl of the culture to a centrifuge tube, add 0,4 ml of chloroform, mix well and/Centrifuge at 3 000 g f

noculum culture as described in 11.1.

nperature
nperature
e solution
ile gently
ure) and

br 5 min.

formation of air bubbles and pour the contents onto a layer of MSA (A.2) in a 9 cm Petri dish p
perature. Distribute evenly, allow to solidify on a horizental, cool surface and dry in a laminar flo
2) °C incubator for 30 min, while the plates are inverted with the lids off.

top agar layer. Leave the spot to dry and incubate the plates upside-down at (36 + 2) °C for (18 1

 plate for a clear zone in the spotted area, which is indicative of the presence of somatic colipha
ple.

his procedure can also be usedin an MPN format (ISO 8199) or to examine larger samples. In the latter

jth MSB (double the amounts,of ingredients in the same amount of water as used for single-strength M
volume of calcium chlgride”solution) in equal volumes as the sample. To obtain sufficient aerat

Ylore than one spot'can be placed on the surface of an inoculated plate.

ure produees phage suspensions with a high titre. Take appropriate precautions, such as wo
abinet_orNin a separate area of the laboratory, to prevent cross-contamination of samples

of 50 ml ssMSA (A.3) in a boiling water bath (7.5) and place in & water bath at (45 + 1) °C. Aseptically add
calcium chloride solution (A.2) prewarmed at room temperat@ire and distribute 2,5 ml aliquots into culture
with caps, placed in a water bath at (45 + 1) °C. To each tube, add 1 ml of inoculum culture, mix carefully

ewarmed
v cabinet

jdrop of the chloroform-treated culture on thelinoculated plate using a fine capillary or pipett¢. Do not

L 2) h.

jes in the

case, use
SB; add a
on during

make sure that the volume-0f sample and broth is not greater than 20 % of the nominal capacity of the conical flask.

'king in a
or stock

11.6 Qual

ty-assurance

11.6.1 Plaque count procedures (11.2 to 11.4)

With each series of samples, examine a procedural blank using sterile diluent as the sample and a reference control
of $X174, prepared as follows.

From a high titre phage culture (e.g. as described in annex C), prepare a decimal dilution series and plate out
according to 11.2. Store the dilution series in a refrigerator overnight. Count the number of plaques, from the dilution
series, and prepare 100 ml to 1 000 ml of a suspension with an expected concentration of plaque-forming particles of
X174 of approx. 100 mI-1. Add 5 % (volume fraction) of glycerol (A5). Distribute into plastics vials in 2,4 ml aliquots
and store at (—70 £ 10) °C. Thaw vials of the reference control of $X174 before use and plate out according to the
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procedure used (11.2 or 11.4). Plot the results on a control chart. Discard the reference control samples if the mean
number of pfp/ml decreases.

Optionally, use in addition a naturally polluted reference control sample, using sewage or surface water, diluted to a
concentration of plaque-forming particles of approx. 100 mi-1 in peptone-saline and 5 % (volume fraction) glycerol and
stored at (—70 + 10) °C. Discard the reference control samples if the concentration of somatic coliphages decreases

and is stil

11.6.2 P

Prepare

5ml-1. B
positive t
to a seco)

NOTE
between |

12 Exgression of results

12.1 Plaque count procedures (11.2to 11.4)

| decreased following a re-test.

resence/absence test (11.5)

xamine at least one control sample in parallel with each series of samples tested, expecting
bst result. To examine possible interfering effects from the samples, consider also adding-theco
hd enrichment culture containing the actual sample.

In the absence of easily available standardized reference materials, any exchange programme of referg
hboratories or other interlaboratory tests should be encouraged.

Al of approx.
to obtain a
htrol sample

nce samples

ts below 30
es counted,

sample,

Select plates with well-separated, and preferably more than 30, plaques whenever present. If only coun
per plate|are found, select plates inoculated with the largest volumé-of sample. From the number of plagqu
calculate|the number X of plague-forming particles of somatic coliphages in 1 ml of the sample as follows:
X= N
mvR)+(npV k)
where
X is the number of plague-forming-particles of somatic coliphages per millilitre (pfp/ml);
N is the total number of plagues counted on plates according to 11.2, 11.3 or 11.4;
n., n, is the number of replicates counted for dilution Fy, F;
Vi, Yo is the test volame, in millilitres, used with dilution F, F;
F,, K, is the dilution or concentration factor used for the test portion V4, V, (F = 1 for an undiluted
F = @,;1for a ten-fold dilution, F = 10 for a ten-fold concentrate, etc.).
If only ong dilution/concentrate is counted, simplify the formula to:
N
nVF
Refer to ISO 8199 for further details.

12.2 Presence/absence test (11.5)

Express the results as "somatic coliphages (not) detected in V ml", V being the volume of sample examined.
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13

Test report

The test report shall contain the following information:

a)
b)
<)
d)
e)

f)

10

a reference to this part of ISO 10705;
all details necessary for complete identification of the sample;

the inoculation procedure used;

the incubation time _if different from the standard time in clanuse 11-

the resllts expressed in accordance with clause 12;

any other information relevant to the method.
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A.1 Mo

Annex A
(normative)

Culture media, reagents and diluent

dified Scholtens' Broth (MSB)

ISO 10705-2:2000(E)

a) Prep

Dissolve
72+05
15 min. §

b) Preq

MgCl,-6H
Therefore
MgCl,-6H
and storg

Peptone

Yeast extract

Meat extract

NacCl

Na,CO, solution (150 g/l)

MgCl, solution (100 g of MgCl,-6H,0 in 50 ml water)

Distilled water

10 ¢
39
12 g

39
5mi

0,3ml
1 000 ml

aration of broth

tore in the dark at (5 + 3) °C for not longer than.62months.

aration of MgCl, solution for broth

at room temperature in the dark.

the ingredients in hot water. Adjust the pH to 7,2%0,2 at (45 + 3) °C so that after sterilizati
Distribute the medium in bottles in volumes of<«200 ml and sterilize in the autoclave at (121

,0 is very hygroscopic and shall riotybe stored in the crystalline form once the container has bg
e, use the total contents of a container and dissolve in the appropriate amount of water, e.g. 3
5,0 to 50 ml water. The final-Goncentration of Mg2* in this solution will be 4,14 mol/l. Sterilize byj

bn it will be
| +3) °C for

ben opened.
dd 100 g of
autoclaving

A.2 Mddified Scholtens;"’Agar (MSA)

A.2.1 Bpsal medium
Peptone 109
Yeast extract 39
Meat extract 129
NaCl 39
Na,CO, solution (150 g/1) 5ml
Agar 10gto20g?a
MgCl, solution (100 g of MgCl,-6H,0 in 50 ml water) 0,3ml
Distilled water 1 000 ml

@ Depending on the gel strength of the agar.

© 1SO 2000 — All rights reserved
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Dissolve the ingredients in boiling water. Adjust the pH to 7,2+ 0,2 at (55 £ 3) °C so that after sterilization it will be
7,2 +0,5. Distribute the medium in bottles in volumes of 200 ml and sterilize in the autoclave at (121 + 3) °C for

15 min. Store in the dark at (5 + 3) °C for not longer than 6 months.

Prepare the

MgCl, solution according to A.1 b).

A.2.2 Calcium chloride solution (¢ =1 mol/l)
CaCl,-2H,0 14,6 g
Distilled water 100 ml

Dissolve th¢ calcium chloride in the water while heating gently. Cool to room temperature and filter-steriliz

a membran

e filter of 0,2 um pore size. Store in the dark at (5 + 3) °C for not longer than 6 menths.

A.2.3 Complete medium

Melt the ba
and pour int

20mli

50 mli

Allow to sol

A.3 Sem

Prepare bag
the gel stre
Choose thg
confluence.

NOTE L

200 ml
1,2ml

Basal medium

Calcium chloride solution

bal medium and cool to between 45 °C and 50 °C. Aseptically add the calcium chloride solution
0 Petri dishes as follows:

n dishes of 9 cm diameter;
N dishes of 14 cm to 15 cm diameter.

dify and store in the dark at (5 £ 3) °C-for not longer than 1 month if well protected against desicc

-solid Modified ScholtenstAgar (SSMSA)

al medium according t0"A.2 but use half of the mass of the agar (6 g to 10 g), depending on gel
ngth of sSMSA is critical to obtain good results, and if possible different concentrations should

agar concentration that produces highest plague counts but also controls plaque size f
Distribute into-battles in volumes of 50 ml.

riphenyltetrazolium chloride (1 ml of a solution of 1 g in 100 ml 96 % ethanol per 100 ml of ssSMSA) can

to improve contrast foer-eounting plaques.

b through

mix well

Ation.

strength;
e tested.
D reduce

be added

A.4 Nalidixic acid solution
Nalidixic acid 250 mg
NaOH solution (1 mol/l) 2mi
Distilled water 8 ml

Dissolve the nalidixic acid in the NaOH solution, add distilled water and mix well. Filter through a membrane filter of
0,2 um pore size, or sterilize in the autoclave at (121 + 3) °C for 15 min. Store at (5 + 3) °C for not longer than 8 h or at
(=20 + 3) °C for not longer than six months.

12
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A.5 Glycerol (sterile)

Glycerol (870 g/l) 100 ml

-2:2000(E)

Distribute into bottles in 20 ml volumes and sterilize in the autoclave at (121 + 3) °C for 15 min. Store in the dark for
not longer than 1 year.

A.6 McConkey agar

Dissolve
the medi
45 °C an
for not lo

A7 Pe

Dissolve
72+05
than 6 m

Peptone 209
Lactose 10 g
Bile salts 59
Neutral red 75 mg
Agar 12.9't020 g
Distilled water 1000 ml

the ingredients in boiling water. Adjust pH so that after sterilization it will be 7,4 + 0,1 at (25 + 3) °
im in bottles in volumes of 200 ml and sterilize in the autoclave at (121 + 3) °C for 15 min. Coo
50 °C and pour 20 ml in Petri dishes of 9 cm diameter, Allow to solidify and store in the dark
hger than 6 months.

btone saline solution
Peptone 10g9
NacCl 85¢d
Distilled water 1 000 ml

the ingredients in-hot' water. Adjust the pH to 7,2+ 0,2 at (45 + 3) °C so that after sterilizati
Dispense in convenient volumes and autoclave at (121 + 3) °C for 15 min. Store in the dark fd
bnths.

C. Distribute
to between
at (5+ 3) °C

bn it will be
r not longer
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