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SOUTH AFRICAN STANDARD
STANDARD METHQD _ SABS SM 221

Edition 4
2001

Microblological analysis of water — General test methods”

Notice

This standard was approved in accordance with SABS procedures an 18 January 2001,

NQTE 1 In terms of the Standards Act, 1983 (Act 28 of 1983), ne parson shall cla:rn or dsciare that he or any sther
person complied with n SABS standard unless

a) such clalm or declaration Is true and sccurate in all material respects, and
b) the identity of the person on whosa authorlty such claim or declaration Is made, is clear,

NOTE 2 Itis recommended that euthorities who wish to incorporate any part of this standard into any leglslation in the
manner Intended by section 31 of the Act consult the SABS regarding the implicstions.

This standard will be revised when necessary In order to keep abreast of progress. Comment will be
weicome and will be considered when the standard Is revised.

Foreword

This fourth edition cancals and re_places éABS EM 2211930,
1 Scope and applicabllity

1.1 Scope

This standard describes methods for the detection and enumeration, in potable water, non-potable
water and effiuent watar, of total coliform bacteria, fascal coliform bacteria, E. colf and heterotrophic
bacteria. It also refers to a method for the detection and enumeration of bacteriophages.

1) Analternative method for the detection of coliforms and Escherichia colf in wateris method 931, 15; Defined swibstrate
technoiogy method, described In the Officlel Methods of Analysis of the Agsociation of Oficlal Analytical Chemists,

second supplemant, 1861, to the fifteenth edition, 1990, published by the Association of Official Analyticel
Chemists Inc.
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1.2 Applicabliity

1.2.1 For potable water or for clear efffuent water sultably diluted, use the membrane filter mathod
or the most probable number method.

1.2.2 For turbid effluent water, which may ciog the fliters even afler difution, use the most probable
number method.

1.2.3 The standard plate count may be used for potable or clear effluent or turbid effluent water, but
for effiuent water where (arge numbers of bacteria can be expected, provision shell be made for a
greater number of dliutions in the preperation of the tenfold dilution series.

1.2.4 The bactsriophage detection method may be used as & rapid general method for assessing the
microbiological guality of potable, non-potable and effluent water.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions
of this standard. All standards are subjact to revisfon and, since any reference to a standard is deemed
10 be a reference to the tatest edition of that standard, parties to agreements based on this standard
are encouraged to take steps to ensura the use of the most recent editions of the standards indicated
below. Information on currently valid natlonal and interatlonal standards can be obtained from the
South African Bureau of Standards.

ISO 10705-1, Water quality - Detection and enumeration of bacteriophages - Part 1: Enumeration of
F-specific RNA bacterfophages.

SABS 241, Drinking water.
SABS ISC 8354, Laboratory glassware ~ Graduated plpeftes — Part 4: Blow-out pipettes.
SABS SM 552, Equipment for microbiological tests,

SABS SM 553, Media and reagents for microbiological tests,

3 Definitions

3.1
Escherichia coll

faacal coliform bacteria that also produce indole from tryptophan within 24 h of aerobic growth at
45°C 10,5 °C

3.2
faecal coliform bacteria
coliform bacterla capshte of acid, aldehyde and gas production within 24 h of aerobic growth at

45 °C £0,5 °C on a culture medium containing lactose as the carbon source or capable of producmg
typical biue colonies on mFC medium
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3.3
standard plate count

& method for estimating the total number of viable heterotrophic bacteria in water. Also known as
"heterotrophic plate count”

3.4

total coliform bacteria

bacteria that are gram-negative, oxidase-negativa, non-sparing rods capable of growing aerobically
on an agar mediurmn contalning bile salts, and able to ferment lactose within 48 h a1 35 °C to 87 °C with

the production of both acid and gas or capable of producing colonies"with & typlcal goiden-green
metallic sheen on m-Endo medium

4 Apparatus

4.1 Pipettes
4.1.1 Type and capacity

Blow-out type graduated pipeties of capacity 10 m#, 5 m{ and 1 m{ and that comply with the relevant

requirements of SABS ISO 835-4, (Disposable plastics pipsttas pre-sterilized by reliable commercial
manufacturers may also be used,)

| 4.1.2 Sterilizatlon

Protect the mouth end of the pipettes with cotton wool plugs, and 'place them In suliable (but not
copper) containers or wrap them in paper. Sterilize in a hot-air oven at 170 °C £2 °C fer 1 h, or
gutociave at 121 *C £ 2 °C for 20 min.

4.2 Sampls bottles
421 Type

Neutral glass sample bottles or equally efficient containers made of material such as polypropylene,
of nominal capacity at least 1 ¢ {preferably wide-mouthed), {hat have ground-glass or screw-capped
closures, that are autoclavable end are made of bacteriolegically inert materials.

4.,2.2 Dechlorination

if the water to be sampled contalns (or is likely to contain) traces of chiorine, chlaramine or both, add,
before sterilization, enough of a solution of sodium thiosulfate (Na,S,0,) tothe clean, dry sample bottle
to neutralize any trace of these substancas. Use twice the quantlty of sodium thiosulfale necessary to
react with the expected total amount of chlorine in the sampla. (The presence of 0,8 mt of a 100 g/
solution of sodium thiosulfate is sufficlent to neutralize up to 80 mg of residual chlorine without
affecting the microbiciogical guallty). ‘

4.2.3 Sterilization

Sterilize the bottles in an autoclave at 121 °C 1 2 °C for 20 min. Alternatively, the bottles rmay be
sterilized by placing them in a hot-air oven at 170 °C £ 2 °C for 1 h, or by another suitable methed.
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Use autocliave tape to indicate that autoclaving has been dane. Check a batch far sterflity by rinsing

a bottle with sterite water, plating out with plate count agar (see 5.4}, incubating at 37 °C for48 h and
examining for growth,

4.3 Membrane fliters
4.3.1 Types

Membranae filters (preferably marked with a grid) that have been proved to provide fuli bacterial
retention and satisfactory speed of filtratlon, to be stable in use, and to be free from chemicals that

retard the growth and development of bacteria. Use membrane filters with a maximum pore size not
exceeding 0,45 um.

4. 3.2 Sterilization

Individually packed membrane filters pre-sterilized by reliabie commercial manufacturers are
recommended. If membranes are to be sterilized, moisten the membranes with starile, distilled water
{to prevent curling), interieave with filter paper, and pack them tightly into Petri dishas that are kept
closed. Sterilize by immersing In boiling water for 1 h or by autoclaving at 115 °C £ 2 °C for 15 min.
{Over-heating the membranes, i.e. heating in excess of 115 °C for ionger than 15 min, wiil result in
a serious deterloration in thelr filtering efficiency.)

4.4 Membrane filter holders
4.41 Type

A membrane filter holder constructed of a non-corrosive bactenologlcally inert material that permits
all fluid being filtered to pass through the membrane.

4.4.2 Sterilization

Assemble the filler-holder loosely, ensuring that the porous plate is seated flush with the top surfacs
of its receptacie. Wrap the assembled filter holder in brown paper or other suitable material and
sterifize by autoclaving at 121 °C & 2 °C for 20 min or by disinfecting with 70 % alcohol and rinsing
with sterile water. Disinfection of the filter holders between successive sampies sheli be carried out.

4.5 Forceps
4.5.1 Type

Round-tipped forceps that have smooth inner sides o their jaws.

4.5.2 Sterilization

Sterilize by dipping in methylated spirits or technical methanol and then igniting the adherent liguid,
or by another suitable melhod.

NQTE Ethanol and methano| are volatile and hygroscopic Hquids and should not be used if aliowed to stand In &n open
container for more than 24 h. it is recommanded thet these liquids be used from frashly opened containers only.
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4.6 Petri dishes
46,1 Type

Petri dishes of glass or plastics, or other suitable material, and of such dirensians that the membrane
filters can !le flat on the surface of the culture medium in them and can be removed without difficulty.

4.6.2 Sterilization

Place the Petr dishes in a Petri dish container (not a copper containar) or wrap in paper. Where
possible, sterilize in & hot-alr oven at 170 °C £2 *C for 1 h, or autociave at 121 °C £ 2 °C for 20 min.

Disposable plastics Petri dishes pre-sterilized by refiable commercial manufacturers are recom-
mended. (Plastics Petrl dishes are destroyed by heat and can only be used once))

4.7 Incubators

4.7.1 Water-baths equipped with mechanical stirrers, and maintained at 35 °C £ 0,5 °C or
45 °C + 0.5 °C (as relevant).

4.7.2 Good quality incubators circulating warm air at 35 °C£1,0°Cor37 °C 21,0 °C (as relavant).

4.8 Culture tubes

Rimiess test-tubas of nominal dimensions 18 mm = 180 mm and 20 mm x 150 mm or bottles (see
SABS SM 552) of nominal capacity 3¢ m{,

4.9 Fermentation (Durham) tubes

Tubes of slzes suitable for use in the culture tubes or bottles.

4.10 pH meter

A pH meter accurate to 0,1 pH unit at 25 °C.
4.11 Other equipment

See SABS SM 552,

§ Culture media® and reagents
5.1 Purity of ingredients

Ensure that the purity of the ingredients of media and reagents complies with the relevant requirements
given in SABS SM 553. Commaercially available culture medta of good quality should preferably be
used. All culture media shall be constituled as prescribed.

2} QOther medla giving a comparabla resutt may be used,
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5.2 m-Endo agar LES

5.2.1 Ingredients

Tryptose

Casltone

Thiopeptone
Dipotassium phosphate
Sodium sulfite
Yeast extract

Monopotassium phosphate
_ Basle fuchsin _
Sodium desoxycholate
Sodium lauryl sulfate

Water (distilied) .........

5.2.2 Praparation

SABS SM 221
Ed. 4

Suspend the ingredlents in fhe water. Add 20 m{ of ethanol (a volume fraction of 95 %) and allow to
stand for 10 min. Dissolve the ingredients completsly by heating to boiling. Cool to 45 °Cto 50 °C and
dispense into Petri dishes, ensuring that the depth of the agar in each piate Is &t laast 3 mm.

NOTE 1 WARNING: Basic fuchsin is a potential carcinogen end care should be takento avoid inhalation of the powdered
dye and contamination of the skin.

NOTE 2 m-Endo agar LES is sengitive te strang artficial fight or direct sunlight. It should therefore be stored in the dark
and axposed to light for the minimum time when usad,

5.3 mFC agar

5.3.1 Ingredients

8 (of 17p.)

ML



9

TryplOSE .. e i0g
Proteose peptone No. 3 ... ... ... i i 5¢g
Sodiumchloride ... ... ... o 5¢
Yeast extrBct . ... . e e g
BilesallsNo. 3 ....... ... .. . . .. o 159
Aniline biue (waterblue) .......... ... ... ... .. ..... 01¢g
Water (distllled) . .. ... BT e 1000 mi

5.3.2 Preparation

SABS SM 221
Ed. 4

Suspend the Ingredients in the water and dissolve complately by heating to boiling. Cooi to
45 °C to 50 °C and dispensas Into Petri dishes, ensuring that the depth of the agar in each plate is at

legst 3 mm.

5.4 Plate count agar

5.4.1 |ngredients

AT e e 145g
Tryptone ... 59
Yeast extract ... ... e 25¢g
Dexdrase ... ... . e 19
Water (distilted) .. .............. ... .. .. ... .. .. 1000 m!

5.4.2 Preparation

Dissolve the tryptone, yesst extract and dextrose Inthe water and so adjust the pH value that it will be
7.2+ 0,1 after sterilization. Add the agar, and steam until all the ingredients are dissalved. Dispense
15 m{ volumes into tubes or bottles. Sterilize by autoclaving at 121 °*C £ 2 °C for 15 min.

5.5 Tryptone water

§.5.1 Ingredients

TryPlONE . e 109
Sodiumchloride ........ ... .. ... .. il 5¢
Water{distilled) . ....... ... ... .. i 1000 m¢
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5.5.2 Preparation

Dissolve the ingredients In the water and so adjust the pH value that it will be 7.4 + 0,1 after
sterillzation. Dispense 10 m{ voiumes into tubes or bottles, Starilize by autoclaving at 121 °C £2 °C
for 15 min,

5.6 Kovacs reagent

5.6.1 Ingredients

Paradimethylaminobenzaldehyde ........ ... ... ... ... 5g
Amyl alcohol (pyridine free) .................. . .... 75 m{
Hydrochloric acid {concentrated) . .................. 25 m{

5.6.2 Preparation

Dissoive the aidehyde in the alcohol by heating gently in a water-bath maintained at 50 °C to §5 °C.

Cool and carefully add the acid and mix. Allow to stand for 24 h prior to use. Protect from light and
store at 4 *C. The reagent shall be light yellow to light brown in colour.

NOTE -Only the best quality ingredients should be used, since poor quslity ingradients can influence the test results.

5.7 Peptone water

5.7.1 Ingredients

POPIONB . e 19
Sodium chloride . ... ... e 054
Water (distilled) ........ . ... ... ... .. ... .. ... 1000 mé

5.7.2 Preparation

Dissolve the ingredients in the water. Adjust the pH vaiue fo 7.0 £ 0,1 and dispense 9 mé volumes into
screw-cap bottles of nominal capacity 30 m{. Sterilize by autoclaving at 121 °C £ 2 °C for 1§ min.

5.8 Lauryl tryptose broth (single strength)

5.8.1 Ingredients

TRV OSE o o e 20g
LAGIOSE . .. e e e 5g
Sodium chloride ......... R PR 5g
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Dipotassium phosphate ... ... ... ... ... .. . ... 2758¢
Monopotassium phosphate .. .............. .. ..... 275¢g
Sodium lauryl sulfate (speclally pure) ................ 01g

5.8.2 Preparation

Dissolve the tryptose, sadium chloride, lactose and phosphates in distiiled water by warming, and dilute
to 1 4. Add the sodium laury! sulfate and mix gently to avoid froth formation, Adjust the pH value to
8,8 1+ 0,2 and dispense 10 m{ volumes into tubes or bottles each containing an inverted farmentation
{Durham) tube. Sterilize by autoclaving at 121 °C £ 2 °C for 15 min,

5.8 Lauryl tryptose broth (double strength)
Proceed as in 5.8, but doubie tha quantities of the ingredients.
5.10 Brilliant green bile broth

5.10.1 Ingredients

Ox blie (Dehydrated, purified) ....................... 20g
IR Tt {1 108
PEDIOnE L e e e e 109

Brilliant green solution (0,1 g of brilliant green
per10Omiofwater) ................. .. ...... 13,3 ml

5.10.2 Preparation

Dissalve ths peptone in 500 md of distiled water. Add the 20 g of dehydrated ox bile dissolved In
200 mi of distilled water. Ensure that the pH value of the soiution is in the range 7,0 to 7,5. Maks up
to approximately 875 m{ with distilled water, add the lactose, and adjust the pH value to 7,4. Add the
brilliant green solution and make up to 1 ! with distilled water. Dispense 10 m{ volumes Into tubes or

bottles each containing an inverted fermentation (Durham) tubwe. Sterilize by autoclaving at
121 °C 22 °C for 15 min.

6 Microblological examination of water using the membrane fliter method
6.1 Examination for total coliform bacteria
8.1.1 Assembly of mambrane filter holder

Ensure that the water to be tested is in a sterile sample bottle as specified in 4.2

Immediataly before use, attach the sterile fier holder (see 4.4) to a filter flask, Dismantle the holder

and, using sterile forceps (see 4.5), place a sterile membrane filter (see 4.3) over the porous plate,
grid-side upparmost. Re-assemble the holder,

8 (of 17p.)
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6.1.2 Agar medium

Ensure that the surface of the m-Endo egar LES (see 5.2) in each Petri dish is free from excess
moisture.

6.1.3 Procedure

6.1,3.1 Thoroughly mix the water sample by rapidiy inverting and righting the sample container
approximately ten times (by rapid movement of the wrist). Aseptically transfer 100 m# of the sample
to the assembled membrane filter holder (see 6.1.1) and fitter by applying suction to the filter flask.

6.1.3.2 After the 100 m@ water sample has been flitered, rinse the funne! three times with 20 mf to
30 m¢e volumes of sterile water. Carefully dismantie the holder, and, using sterile forceps, aseptically
transfer the membrane, grid-side uppermost, to a plate of m-Endo agar LES (see 8.1.2). Ensure that

no air-bubbie [s trapped between the membrane and the surface of the agar and that good wetting
contact is maintained.

6.1.3.3 Invert and incubate the m-Endo plates at 35 °C + 1,0 °C for 18 h {0 24 h in & dark containear,
Examine the plates and count the number of coliform colonies, 1.8. colonies that have a pink to dark-
red colour with a golden-green metallic sheen. If more than one filter was used to filter the 100 mé
water sampte, count all the coliform suspect cotonies on all the fiters, The sheen area might vary in

size from small pinhead to complete coverage of the colony surface. Colonies that lack sheen are
considerad to be non-collform.

6.1.3.4 if It is suspected that the water sample contains more than 30 coliform bacteria per 100 mi,
suitable dilutions may be prepared and filtered.

8.1.3.8 Calculate tha number of coliform bacteria (Tl N, per 100 méd of water sample as follows:

TN, = Ce OF x 100
M

where
Cc is the total number of colonies countad,
DF is the dilution factor;
M, isthe mlliilitres of sample filtered.
Carry out the test at least In duplicate and preferably in triplicate.

6.2 Examination for'faecal coliform bacteria

8.2.1 Proceed asin 8.1 but use a plate of MFC agar (see 5.3), and Incubate the mFC agar piates at
45°Cx054Cfor18hto 24 h.

6.2.2 Examine the plates and count the number of colonies that exhibit a blue _centre with &
translucent periphery. These colonies are faecal coliforms, Non-faecal coliform colonies are grey to
cream coloured,
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6.2.3 Use the same formufa as in 8.1.3.5 to calculate the number of faecal coliforms present in
100 m{ of water sample.

8.3 Examination for Escherichla coli

€.3.1 To confirm the presence of £ coff on the membrane filters, subculture cultures of faecal
collforms into tubes or bottles of tryptone water (s&e 5.5) and incubate at 45 °C £ 0.5 °C for 24 h.

6.3.2 After incubatlon, test for the formation of indole by adding 8,2 mé to 0,5 m{ of Kovacs reagent
(see 5.8) to each hottle of Inoculated tryptons water, shake gently and allow to stand for 10 min. The
development of a red colour denotes the presence of indofe and canfirms the presence of E. cofi.

NOTE The detsction of £. cofi is regarded as satisfactory evidance of faecal pollution, However, further tests for the
confirmation of £, coli may be ¢arried out if consldered nacessary.

7 Microbiologlcai examination of water, using the most probable number
(MPN) method

7.1 Preparation of the test portion and tenfold dilution series
7.1.1 Normal aseptic precaﬁtlons should be taken.

7.1.2 Thoroughly mix the water sample by rapldly inverting and righting the sample contalner

approximately 10 times (by rapid movement of tha wrist). The interval between mixing and removal
of the test portion should not exceed 3 min.

7.1.3 Remove 1 m{ of the saniple with a sterile pipette and add to 8 m¢ of sterlle peptone water

(see 5.7). Thoroughly mix this primary dilution by inverting and righting the container approximately
10 times.

7.1.4 Use a fresh pipette to transfer 1 mé¢ of the primary dilution Into another bottie containing 9 mi
of sterile peptone water (see 5.7), avolding contact between the pipette and diluent. Mix thoroughly
{see 7.1.2). Repeat these operations to obtaln a tenfold dilutlon series.

Prepare a sufficient number of dilutions to ensure that all bottles containing the final dilution will yield
a negative result.

7.2 Inoculation of lauryl tryptose broth

7.2.1 Prior to inoculation, ensure that the fermentation {Durham) tubes are completely filled with
medium and contain no air.

7.2.2 Use a sterlle pipette to transfer 10 mé of the water sampie to each of three tubes or bottles
containing double-strength lauryl tryptose brath (see 5.9).

7.2.3 Use s sterila pipette to fransfer 1 mé of the water sample to each of thres tubes or bottles
containing single-strength lauryl tryptose broth (see 5.8).

11 (of 17p.)
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7.2.4 Transfer 1 mé of each of the subsequant dilutions (see 7.1) Into each of thres tubes or bottles
containing single-atrength laury| tryptose broth (see 5.6). Use a fresh sterile pipetta for each dilution.

7.2.5 incubate the inoculated tubes or botties at 37 °C £ 1,0 °*C for 48 h.

7.2.8 Examine the cultures after incubation and regard as positive reactions those that show turbidity
due to bacterial growth and gas formation, Gas formation is indicated by an amount of gas at (east
sufficient to fili the concavity of the top of the fermentation (Durham) tube.

7.2.7 Foraach dilution, count and record the number of tubes or bottles showing & poslitive reaction.

~ 7.3 Confirmatory tests
7.3.1 Coliform bacteria

To confirm the presence of coliform bacteria, subculture from each tube or botlle of laury! tryptose
brath giving a positive result, Into a tube or bottie of brilliant green bile broth {see 5.10) and incubate

at 37 °C £ 1 °C. ExamIne for gas formation within 48 h (see 7.2.8). The formation of gas confirms the
prasence of coliform bacteria.

7.3.2 Faecal coliform bacteria

To confirm the presence of fagcal coliform bacterla, proceed asin 7.3.1, but ingubate In a water-hath,
maintained at 45 °C + 0,5 °C, for 24 h. Examine for gas formation (see 7.2.8). Theforrnaﬂon of gas
confirms the presence of fascal coliform bacteria.

7.3.3 Escherichia coll

To confirm the presence of E. ¢off, proceed as in 7.3.2 but also subcullure into & bottle of tryptone
water (see 5.5). Incubate in a water-bath maintained at45 °C £ 0,5 °C for 24 h. After incubation, test
for tha formation of Indole by adding 0.3 m{ to 0,5 mé of Kovacs reagent (see 5.8) to each bottle of
inoculated tryplone water, shake gently and ellow to stand for 13 min. The development of a red colour

denotes the presence of indole. Bottles showing gas formation and the prasance of indote confirm the
presence of E. coli.

NOTE The detection of £, coli i regarded as satisfactory evidence of faecal pollution. However, further tests for the
confirration of £. coll may be carried aut f consldered necessary.

7.3.4 Enumeration
For each dilution, count and record the number of tubes or botties showing a positive reaction.

7.4 Expression of results
7.4.1 Caleulation

From tha number of tubes or botiles of lauryl tryptose broth giving positive reactions, calculate, by

refarance 1o table 1, the most probable number (MPN) of coliform bacteria, faecal coliform bacteria
and E. coli.
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ol 3 Y RATHTA R FL AL 4A.91 TAAT IDWLA



SABS SM 221
Ed. 4

7.4.2 Selection of dilutions

For each sample examined, select three consecutive dilutions in accordance with one of the following
rules, as appropriate;

a) Select the highest dilution (i.e. {hat having the lowest concentration or the smallest amount of

sample) yislding positive results together with the two preceding ssts of dilutions (see 7.4.4,
examples A and B).

by If fewer than threa sets of dliutions give positive results, start with the sat containing the lowest

dilution {i.e. that having the highest concentration or the largest amount of sample) (see 7.4.4,
example C). -

c) if only one set of dilutions gives a positive result, use this dilution and the one higher and lower (see
7.4.4, example D}, except when the set of dilufions giving & positive resuit is found at the level of

the first dilution prepared. In this case it is necessary to select the first three dliutions for the
calculation of the MPN,

7.4.3 Determination of the MPN Index

Detarmina the MPN Index by the number of positive bottles in each of the three consecutive diiutions
selected (in accordance with the rulas in 7.4.2) from table 1.

Example: Should the number of positive bottles forthe three consecu{ive dilutions selected read 3,2, 1
(see 7.4.4, example B), then by consulting table 1, find in the first three columns the appropriate

sequence of numbers, i.e, 3, 2, 1 and in the fourth column, read the MPN index, which, in this case,
is 15,

7.4.4 Calcuiation of MPN

Calculale the number of coliform bacteria, faecal collform bacteria and E. coli per 100 mé of water
sampls by muitiplying the MPN index (see 7.4.3) by the reciprocal of the lowest diiution selected
{i.e. that having the highest sample concentration) times 100. When the lowest dilution selected
corresponds to the tubes or bottles inoculated with 10 mé, first divide the MPN Index by 10. The result
may be exprassed as a number between 1,0 and 8,9 multiplied by 10* where x Is tha appropriate power

of 10,

Confidence limits are given in table 1.

Example: With referance to example A in the text, the MPN Index of 15 (see 7.4.3) is divided by 10,
.8. the volume of the inoculum in the lowest dilution selected. The quotient thus obtalined, i.e. 1.5, 1s
multlplied by 1.0, i.e. the reciprocal of the lowest dilution (10% seiected. The product 1,5 is then
muftiplied by 100, the specified refarance volume, to abtain the number of bacteria per 100 m{ of water
sample,

NOTE “+" implies a positive result, "-* a negative result.
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Exampie A;

Tast sample
(dilution 109

Test sample
{difution 10%

Dilution 10"
Ditution 10%
Dilution 10?

(10 mf)

{1 m)

(1 mé)
(1 mb
{1t mf)

113 tubes

12| tubes

111 tube
L)

: 0 {ubss
: 0 tubes

0 tubes

1 tube

2 tubes
3 tubes
3 {ubes

SABS SM 221
Ed. 4

From table 1, the MPN index is 15 and the calculation gives an MPN of :—g x 1 x 100, i.e.

1,5 = 10? bacterla per 100 mi of water sample.

Example B;

Test sample
{dilution 10%

Test sample
{dilution 10%

Dilution 40*
Dilution 102
Dilution 10

Dilution 10

{10 mf)

{1 md)
{1 mf)
(1 md)
(1 me)

(1 md)

: 3 tubes

© 3 tubes

i -

13 tubes
(12| fubes
:11] {ube

Lrurrsd

0 tubes

+

1
]

0 tubes

0 tubes

0 tubes

1 tube

2 tubes

3 tubes

From table 1, the MPN index is 15 and the calculation gives an MPN of -}g x 10 x 100, i.e.

1,5 x 10° bacteria per 100 m¢ of water sample.

“d RYGI-ON
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Example C;

Test sample
{dilution 109

Test sample
(dilution 10%)

Dilution 107
Dilution 102

Diiution 10

{10 m{)

(1 mi)

{1 mf)
(1 mf)

(1mf)

—
42| tubes

11| tube

{0} tubes

]

» 0 tubes

. 0 tubes

4

1

1 tube

2 fubes

3 tubes

3 tubes

3 tubes

SABS SM 221
Ed. 4

From table 1, the MPN index is 1,5 and the calculation gives an MPN of ~11—05 x 1 x 100, ie.

1.5 = 10" bacteria per 100 m{ of water sample.

Example D:

Test sampie
{dilution 10%

Test sampfe
{dijution 109

Dilutien 10!
Dilution 102

Dilution 10°?

(10 mt)

(1 mb)
(1 mé)
(t m)

(1 mt)

1101 tubes

11 tube

;|01 tubes

: 0 tubes

: 0 tubes

3 tubes

2 tubes

3 tubes

3 tubes

i -3 {ubes

From table 1, the MPN index is 0,30 and the caiculation gives an MPN of %g x 1= 100,ie.

3 = 10° bacteria per 100 mé of water sample.

A A
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Table 1 — MPN index and confidence limits
1 T 2 | 3 4 5 | 8
Numbar of positive tubes for the thrae dljitions selected” MPN index B8 % Confidance imits
Flrst Second ‘Third Lower Upper
0 [} 0 <0,30 0,00 0.84
0 0 1 .30 0,01 0,85
a 1 Q 0,30 0,01 1,00
[} i 1 0,69 012 1,70
o 2 o 082 042 1,70
0 3 0 094 0,35 3,50
1 0 0 0,28 0,02 1,70
1 ¢ i 0,72 0,12 1,70
D ) 2 1.1 0.4 s
1 1 ] C74 0,13 2,00
1 1 1 11 0.4 38
1 2 ! 1,4 0.4 35
1 2 1 15 05 ag
1 3 c 18 0.8 38
2 0 g 0,82 015 350
2 0 1 14 0.4 35
2 0 2 20 0.5 as
2 1 - o 1.5 04 38
2 1 1 2,0 0,5 ag
2 1 2 27 098 8,4
2 2 0 21 0.5 4,0
2 2 t 28 09 8.4
2 2 2 35 09 84
2 3 0 2.9 0.9 9.4
2 3 1 36 08 8.4
3 0 0 23 5 8.4
3 0 1 38 0.8 10.4
kY 0 2 64 18 181
3 1 0 43 08 181
3 1 1 7.5 1.7 18.8
3 1 2 12 3 36
3 1 3 18 3 38
3 2 0 83 18 B0
3 2 1 15 3 38
3 2 2 2 3 40
3 2 3 28 9 ag
3 3 0 24 4 88
3 3 1 48 9 158
3 3 2 110 20 400
3 1 3 3 > 110
"' See d8 MAN, JG, MPN tables corrscted Eur, J, Appi. Microbiol. Biotechnal, 17, 1883, 301 - 305.
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8 Standard plate count to estimate the total number of viable hetero-
trophlc bacteria in water samples

8.1 Thoroughty mix the water sample by rapidly inverting and righting the sample container
approximately tan timas (by rapid movement of the wrist). Aseptically transfer 1 mé of the sample, or
1 mi of appropriata ten-fold dilutions of the sample in a diluent, to each of two or three Petr! dishes

{see 4.8) of diameter approximately 85 mm to 90 mm, te snable the test to be carrled out in duplicate
and preferably in triplicate.

8.2 within 20 min. of transferring the samples to the Petri dishes, add to each of the Petri dishes
15 mé of plate count agar (see 5.4} previously melted and cooled to 45 °C {o 50 °C.

8.3 Keeping the Petri dishes flat on the bench, Immadiately mix the contents of each dish by a

combinailon of rapid but gentle to-and-fro and rotary movements for & period of 10 s, Aliow the Petri
dishes to stand unt!! the agar has selidifled.

8.4 Invert the Petri dishes and Incubate at 35 °C + 1 °C for 48 h.

8.5 Count the colonies on those platgs that contain between 30 and 300 ¢olonies. From the counts
50 obtained, calcuiate the average total plate count (TPC,) per millilitre of sample as follows:

TPC, = INC  pF
PH

where
TNC is the total number of colonles counted:
Py s the number of plates counted;

DF  is the dilution factor,

Count colonies on piates from the same dilution only and use these In the calculation.

8 Microbiological examination of water, using the coliphage detectlon
method

Use |1SO 107081,
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