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PEEFACLE

The Begional Seas Programine was ioitiated by UNEP in 1974, Sinee then the Goverming
Connetd of ITINEP has repeatedly endorsed a regronal approach to the control of marine pollution and the
managenent of marine and constal resources, and has requested the developmeant of regional action plans.
The Regonal S2as Programme at present inchides 12 regions and has over 140 coastal states participating

imit(l), (20

Inz of the basic components of the action plans sponsored by UNEP in the framework ol the
Regional 5eas Progravone is the assessmieni of the state of the marine savironment and of ity esources,
and of the sources and trends of the pollution, and the impact of poliulion on homan heaftly, marine
ecosysems and ametdiics. In order to assizst those patticipating in this aclivity, and fo cnsure 1hat (he data
sbtained through this assessment ¢an be compared on o world-wide basis and thys contribute to the Glubal
Enwirgnment Monitoring System (GEMS) of UNEP, g set of Befersuce Mcotheds and Guidelines fot
marine pollotion shidies ix being developed uw part of 8 programme of comprehengsive technical support
whigh inclndes the provision of expert advice, referance methods and materials, training and data guality
assurancs (3), The methods are recopumended Lo be adopted by Governments participating in the Regional
Seas Programme,

The methods and guidelines are prepared by, or in cooperation with, the relevani specialized
bodies of the United Nitions system as well as other organizations, and ars lested by o munber of experts
competent 1a the field relevant to the imethads daseribed,

[ the deseription of the melheds ind guidelines the stvle used by the Internaticnal Organizalion
lor Siandardization (150} is followed as clesely as possible,

The methods and puidelings, as published in TINEMs series of Beference Mothads far Maring
Pallution Etudies, are nol consdered as final They are planced 1o be periodically rovised teking inkn
account the developanend of our understanding of the problems, of anmalytical isnslrumentation snd the
actual meed of the users. In order to fawtlitate these revisions, the nsers are inviled to convey thoir
comments and sugecstions to;

WHO/EURD Project Office

Coardirating Unit for the Mediterrangan Action Fan
48 Vasgsilegs Konstantino

P.O. Box 1809

{R-11610 Athens

GREECE

which ig responsible for the development and proparation of micrabiological and other health-related
Reference Methods.

{1} LHEE: Achtevemets ad plased develugansgt uf the TNETs Beglonal Seas Programme and
vempmble programmes sponsored by otlser edies. [TUET Begona Soae Roporta and
Slwdies Mo, |, TIHEP, 1982

(21 0. HT LM A strategy fin 1l Sews. Le Kegional zas Programme: Fast and Futkire, CED 15D

T3] LHEP L AEATOC: Eoferzike biedeods and Mdateriols: A Programme for comprechonsive swppon for regponl
amnck g]l:lbai arins i'l-D]]tlti{ll'l assedsnnenks, '[NF:]‘I 150,
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‘This revised issue of Tefercnce Wethods for Maring Follulion Suedics WMo, 28 was prepared by the
World [zaith Ocganiavion on the basis of 3 rovicw of the Meihod during cxpert meetings and comments
from individual scientisis whe dosicd the method. The assistance af &l those swho contributed to this
revized isssue of the Refercunce Methed s graeully acknowledged.
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1. INTRODUCTION

The pverall obiectives of the Long-term Programme of Pollution Monitcring and
Ressarcn in the Mediterranear Sea {MED POL Phase ), which constiiutes the
envirgnmental assessment component ¢l the Mediterranean Action Flan, adopted by
the governments of the region in 1375, includs the assessment, on a continuing basig,
of the state of poliction of the Maditerranean Sea, the identification of the sources,
pathways and effects of pallutants entering into it, and the estabiistrnent of temporal

trends in poilution levals,

n order to assist laboratories participating in this activity and to ensure the
negessary degree of intercomparison of data, a set of reference methoads and guidelines
has been developed by the Regional Seas Programme of UNEF in cooperation with the
refevant gpecialized agencies of the United Nalions system, as well as other
organizaitons. In thess. reference mathods and guidelines, the style used by the
Internaticnal. Organizatian for Standardization (1530) is {ollowed as closely as possible.

in common with otier micrehiological methods and guidglines regarding
gifluents, coastal recreational waters and shelliish: areas, tha original version of this
document was prepargd by the World Heaith Qrganization within the framework of the
MED POL Programme and tssuaed by UNEP's Regional Seas Prograrmme as pan of its
Reference Mothods Tor Marine Poliution Studies series.

Actual preparation of methods and guidelines falling within the responsibility of
WHO is entrusted 10 competert microbiologists with exparience of the relavant
characteristics of the Mediterranean marine envitanment. Following its preparation in
drafi form, gach method is reviewsed by international experts in the fiald, either
individually or (normally) during consultation meetings. Following thelr issue in
substantive form, methods and guidelines are cistribuied to Mediterranegan laboratories
and are periadicaily updated and/or revised an the basis of experience.

2. SCOPE AND FiELD OF APPLICATION

The method described is zuitable ior the determination ot Staphylococcus
aureiss in coastal bathing waters of temperaie and sub-tropical seas, and in sewage
effilents. It is designed to ke used as a supplemeniary parameter in sanitary
surveillance of coastal waters.

This method emplays a membrane filter procedure, which allows concentration
of the bacteria prior 16 ingubation, and i5 a greai advantage in sstimating low numbers
of bacteria. The iypical 5. aursws colonies that develop on the medium after 24 hours
incubation are coagutase positive (which is the mamn diagnestic test for S, aureus) and
no confrmation is reauired. Hence the method is time and labour saving.

All straing of coagutase positive 5. aureus are potential pathagens, causing a
wide range of infections. They are faund in the nasal membranes, hair follicles, skin and
perineum of warm blooded animals. Their origin in bathing waters is undoubtediy
Auman activity, They have been found to e shed by bathers under all conditions of
swimming, and were recnmmandad as an lndex of pniluhan from bathers in swimming
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and resistant to some Laclenciogical faciors, 8. aureus may survive in the marine
enyironment, constituting a potential heal’h hazard to bathers in crowded beaches.

3. CGEFINITION

Staphylococous aureus are spheres, 0.5-1.0 g in diameter. Celis occur singly
and in pairs. Some uncommon strains produce cells with a capsule; they ara Gram-
positive, nonmotife, asrobes, facultative anaarobhes, and catalase pasitive. Tha cell wall
contains peptidoglycan and teichoid acid. Colonies are smooth, raised, glistening,
gircular, entire and translucent and single colonfes may attain a size of 68 mm in
diameter on non-selactive media.

Under the conditions described in this documant, the colonies of S, avreus wili
appear as grey to black dots surrounded by a sfightly fluorescent Zone on the filter and
a white opague precipitate in the agar underneath the colony.

4. PRINCIPLES

A dilution series of a seawater or sewage efffuent sample, taken under steriie
ronditions, is set up according to the number of staphylococet expected in the water
sample. Known volumes of this dilution series are filtered through 0.45 um pore si2e
membrane filters. The membranes are piaced on the suriace of 4-8 agar and incubated
at 42.0 £ 0.2°C for 24 hours, Grey to black colonies above & zone of opague
precipitate in the underlying 2gar are coagulase-positive staphylocoock.

Rasidual chloring, if present, is nautralizad by adding thiosuifate to the sampling
hottle befare sterifization.

5. APPARATUS AND GLASSWAHRE

5.1 Sample bottles of dark coloured borosilicate glass for surface seawater or
effluent, of 200-300 mil capacity, wide-mouthed and with ground-glass stoppars,
or plastic containars of similar capacity with well fiting stoppers.

5.2 Sample rod of non-corrosive matarial with a ctamp to hold the sampling botlle
{Figure 1J.

5.3  Subsurface sampler of the type shown in Figure 2, or similar, complete with
plastic repe and weight.

3.4 Thermoisciated piastic boxes with cooling pads or similar cooiing units {camping
equipment} for storage of sampizs. .

5.5 Fhermomatar, 0 to 50 °C, pracisian = 1 °C, preferably of unbreakable piaatjé,
to be used for checking termperzature in plastic boxes.



1) Submergs mauth 20-30 cm
2 Tumn extension amm 180+

Figure 1. Subsudace sampling with extensien arm.
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Sterile sample bottie

Heavy betfom weight

Figure 2. Sampler for sterile subsurface sampiing.
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Fidtralion apparatus for 4.7 om diameter memkbrane fiters consisting of at lzast
three filter funna's or simuitaneous filtration, made of barosilicate glass or ather
non-{oxic sterbizable materal (excluding metal filter holders and funinels),
complete with elecinic or water vacuum pump.

Airincubator tharmostatically controlled at 42.0 + 0.2 °C, preferably with a water
jacKet.

Stereomicroscope with 2 magnification 10-15x, or dark field colony counter, with
a magnification 2-3x.

Autoglave, with a maximum presswe of 2 atm, etectric or gas.
Crying oven for sterlization up to 170 “IC.

pH meter, precision = 0.7 pH units.

Stainless stesl forceps.

Analytical balance, precision = 1 ma.

Refrigeratcr thermostatically controlled at 4 * 250,

Vibrator (Vortex tyge) far mixing liquids in culure tubes.

Petri dishes of borosilicate glass, 5§ cm diametsr, camplete with stainlass steel
containers for sterilization, or disposabia pre-sterilized plastic petri dishes.

Erlenmeyar flasks of borosilicate gtass for media preparation, of 250 ml. 500 ml
and 1 litre.

Borosilicate glass bacteriolegicar cuture tubes,

Pipettas of borosilicate glass with total valume (blow-out) of 1, 10 and 20 m|
capacity, with stainless steel cantainers for sterlization.

Graduated borosilicate glass cvlinders of 100, 500 andg 1000 mf capaclty with
glass beakers for cover.

Sacteriological loops of 3 mm diameter,

Heavy wrapping paper.

Adurninium foil (househaldd quality).

Membrane filiers, 0.45 gm pore size, 4.7 cm diameter.

Note: Tae D.45 pm pore size membrane fiters shouid be certffied by the

manutacturer to be free from substances which may hinder the growtn
and devetopment of basteria. Maximum recovenies arc obtained using
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525 Fillration apparatus for preparing stenle soludons (Seitz filter or simidar},
5.26 3Slenaer with cups of sterilizable materiai.
5.27 Stomacher with plastics hags.

528 Fiter paper.

6. CULTURE MEDIA, CHEMICALS AND STOCK CULTURE
Note: The compasition ot the media is bazed pn ona litre sclutions or similar

units. Before preparation of madia and solutions, the aciual needs have
to be established and amounts must be cheosen accordingly.

6.1 45 Agar

6.1.1 Agar base {modified)

Veast gxtract 25¢g
Pancreatic ¢igest of casein

{or trypione} 30g
Glucose 104
Agar 1509
MNaCl 80} g
Distiled water 1.0 iitre

Mote: Plate Count Agar can be used, instead of the first four ingredisnts,
according to manufaciurer directions.

Freparation: Dissolve the ingredients by boiling, and autaclave at 121 °C for 15
minutes {final pH aboeut 7.0). Cool to akout 55 °C and add asegticaily 30 mi of egg yelk
solution {8.1.8) and 3 ml of 1% sterile potassium tellurite (6.1.4), mix thoroughly and
pour 4-3 Ml into each peli dish. Alter the agar has soliditied in the petri dishes, invert
them and stare themn in the refrigerator where they can be kept far 30 days, provided
they are fightiy closad in plastic bags. Check for gietility by incubating a blank 4-3 piate
without membrane filter.

Note: The agar surface should not Decome too dry, because that would
prevent the membrane filier to adhere weil 1o tha agar surface and ihe
nutrients to diffuge readfiy towarcds the organisms on the membrane. No
colaries will develop in that case.

6.1.2 Egg yolk solution
Mix aseptically equal volumes of egg voik and sterile physiclogical saline

solution {8.1.3) and homogenize by mixing for a few seconds in & sterile biepdar or
stomacher. One egg yolk is 18-18 ml. This solution is commerciaily available.



6.1.3 Sterile physiological saline salution

Mali 85 Q
Distilled water 1.0 litre

Preparation: Dissolve sodium chiorigs by mixing and dispense desired amounts

into erlenmeyer flasks. Autoclave at 121 °C for 15 minutes.

6.1.4 Potassium tellurite soluticon

Paotassium tellurite 1.0qg
Distilled water 100.0 ml

Preparation: Dissolve potassium tellurite by mixing, sterilize by filtration (5.25)

and store in a refrigerator. Discard when the solution turns dark.

6.2

Phosphata Buffer {(pH = 7.2}

K,HPO, 30g
KH,PO, 109
Distilled water 1.0 litre

&.2.1 P-buffer for filtration

Preparation: Dissaolve the ingradients and autoclave at 121 °C for 15 mmutes.

6.2.2 P-buifer for dilutions

Preparation: Dissabe the ingradients and dispense 9 mi in the test tubes used

for preparation of the dilution series, and autoctave at 121 °C for 15 minutes, or
dispense aseptically with a starile pipette @ ml portions of sterile buiffer (5.2.1) into sterile
test tubes.

6.3

Thiosulfate Solution

Preparation: Prepare a 10% {10 g/ 100 ml} sodum thiesulfate selution in distilled

water and steritize by filtering through a swerile memirane filter {5.25 or 8.5). The
sterilization can be omitted if the solution is prepared every 2-3 waeks and kept in &
refrigerator.

6.4

Blood Agar Base (BA)

Beef heart muscle, infusion fram 375.0¢g
Tryptone 10.04¢g
Sodium chloride 50g
Agar 15.0 g
Distilled water 1.0 litre

Preparation: Dissolve the ingredients in 1 fitre of distiled water and bring gently

to the boil. Distribute 5 ml portions into test tubes. Sterilize at 121 °C for 10 minutes.



Coot tukes 0 a way to form agar slants. Final pH aier avtoclaving shoouid be 7.4 =
0.2. Siants may be stored at 4 *C up 10 4 wegks.

6.5 Brain Heaart infusion 8rath

Calf brein, miugion from 200.0 g
Beaf {meat) heart, infusion from 250.0 g
Casein/meat (50,50} peptone 10.0 g
Fucose {dextrose) 20¢g
Sodium chloride 5.0 g
Disodivm phosphate 25g
Disfilled water 1.0 litrg

Preparation: Diszolve the ingredients in 1 litre of distifed water, Dispense 5 mil
portions inta test wbes. Autcclave at 121 °C for 15 minutes. Final pH after autoclaving
shouid ba 7.4 * 0.2, Tubes may be stored at 4 “C far up 10 6 months.

&6 Rabbit Plasma

1-2 mg EDTA {sthylenediaminetetraacetats) per mi rabbit bload. (Check for
antiblofic presence, interferencg with coagtlasa test),

8.7 Digtilled Water

Use ondy water distilled in all-gizss or all-quartz distiffation apparatus or reverse
osmosis {RO) water. De-ignized water is also acceptzble if produced in apparatus not
refeasing taxic substances.

Mote: Commercially available distilled water is often produced in copper and

zinc apparatus and js highly toxic for bacteria, Before using SUch water
its toxicity should be checked with a stock culture of S, aureus.

6.8 Detergents for Cleaning Glassware and Apparatus

Use aniy detergents recommended by the supplier for bagteripiogical use. If
such a detergent is nat avalable, check normal heusehold detergents with a bictest
using a stock culturs of 5. aureus.

Note: Never use toxic chromic-sulphuric acid mixture for cleaning glassware.

69 95% Ethanol for Anatysis

6.10 Stock Culture of a 5. aureus Sirain



7. SAMPLING

Details of a sampling plan are pravided ir Part | of these guidelines.

7.1 Sampling of Surlace Wales

Attach a clean sterile bottle to a ciean sampling rod (5.2). Immediataly befare
submerging the sampie hotile, remove the groumd glass stopper from tha bottle without
touching the stopper cone. immerse the bottle from the bow of the boat or from the
 vdndward side while the boat is moving forward stowiy. Push the bottle with the
sampling rad 25 om unger the water suriace wilh the mouth of the bottie downwards,
in order to avaid contamination by surface film, then turm the sample bottle upwards and
take the sample (Figure 1}, The sterile sample bottle may aiso be filled directly by hand

{Figure 3).

Retrieve the bottle and discard some water, if necessary, so that some air space
remains in the closed botile. This space is needed for homogenizing the water sample
at the raceiving labaratory. Fepiace the giass stopper and siore the sampies in the
clean thermoisoiated box with cooling pads at about 4 °C, avolding exposure to more
than + 10 °C, Separate bottles from each other with clean wrapping paper to avoid
breakage. Check the itemperature with a thermometer every 3 hours. Repart
irregularities in the test report. Label sample bettles indicating tha sarpling station, the
time of sampiing, and other factors relevant 10 the interpretation of the resulis.

7.2 Sampling of Subsurface Water

Lower the sterile subsurface sampier (5.3} after aftaching it o a clean plastic
rape, without letting the weight disturb the bottom sediments (Figure 2). Release the
messenger and atter one minute retriave the sampler and stors it in a thermoisclated
box. Proceed as for sampling of surface water (7.3},

7.3 Sampling of Sawage Efflvents

Sampling of sewage is relatively difficult because raw wastewater varies bath in
compaosition and in flow. Sampling should be performed at points where thate is 8 gocd
mixture of the material to be sampled, unaffected by earlier deposits. Composite
sampies should be obtained whan the aim is to measure average quality over a penod
rot exceeding 24 hours. Sampling should be performed as described in 7.1 above. If
the bottle is filled directly by hand, leng rubber gloves, covering the hand and fore-amm
should be worn,

The watar sample represents the test solution,

Note: lt is known that the die-away rate of bacteria at ambient temperature in
the presence of ight fs very high. Therefore, all efforts should be made
io collect only the number of samples than can be filtered and incubated
the same day. If this is not possible, the samples should be stored at
+ 4 2C and analyzad not later than 24 hours after sampiing.



Figure 3. Subsurface sampling by hand.

B. TEST PROCEDURE
8.t Washing of Glassware and Equipment

Ali glassware and apparatus shouid be washed with non-toxic detergent first,
rinsad thoraughly with hot tap water and then rinsed at |east three with ciistiiled water.

B.2  Sterilization of Glassware and Equipment

B.2.1 Surface sample bottles

Wash glass boities as described under 8.1. Dry and steriiize thern in a drying
oven at 160 °C for 2 hours, gr at 170 °C for 1 hour. Beforg sterilization, place a small
piece of filker paper in the neck of sach bottle to prevent the ground glass stopper from
sticking aftar cooling. After cooling to ambient temperature in the drying oven, remave
this filter paper with sterilized forceps and Gt the ground gtass stopper securely into the
neck of each bottle. Put the botfles into detergent-cleaned thermoisolated boxes.
Separate the baottlas from each other with clean wrapping paper to avold breakages.

Wash plastic bottles as described under 8.1, then treat them with 95% alcohol.
After agding an appropriate volume of aicatinl o each bottle, shake them tharoughly,
keeping is stopper in place. After 2-3 alcohol washings, the bottles must be well
drained and kept in an oven at 40-50 °C temperature until comptete evaporation of the
2lcahal. Steppers are also placad on a sterile petri dish to dry.
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Nate: [fresidual chiorine is suspectad in the water sample, add 0.1 miof a 10%
thigsulfate salution {8.3) for each 100 ml sample io the contents of the
sample Lottle before sterilization. Thiz amount is sufficient to neutralize
about 15 mg af residualt chiorine per litre.

B.2.2 Subsurface sampler {5.3}

Wash the subsurface sampler as described under (8.1}, rinse with tap and
distiled water. Enclose zach sampler in heavy wrapping paper or aluminium foil and
sterilize them in an autoclave at 121 °C for 13 minutes.

B.2.3 Petri dishes and pipettes

Clgan dishes and pipettas, complete with a ¢otton plug in the mouthpiece, are
put into surable stainless steel containers and sterilized in a drying oven at 180 °C for
2 hours, or at 170 °C {or 1 hour.

Note: Disposable pre-sterilized plastic petif dishes may be mare economical to
use than re-iisabile glass petri dishes,

8.2.4 Filter funnels of filtration apparatus (5.6)

Loosen the filter-holding assemibly slightly and wrap tha whola filter funnel in
heavy wrapping paper ar aluminium fod. Sterilize in an auioctave at 121 °C for 15
minutes, or in a drying aven at 180 *C for 2 hours, ar at 170 °C for 1 hour.

8.2.5 Membrane filters

Remove the paper separator {f prasenl] and place 10 to 12 clean membiane
filters into petrd dishes. Autoclave them at 121 °C for 15 minutes. Qnee sterilization is
completed, fet the steam escape rapidly in order 1o minimize the accumulation of
condensate on the memhbrane fikars.

Mote: Sterifized membrane fiiters are commercially avaliable.

8.2.6 Forcens

Sterilize foreeps by dipping them into 95% ethanot and flaming thern. Let them
cool bafore taking the membrans flters.

8.3 OSelection of Sample Size and Dilution Series

Aftar incubation, membrane filters should ideally kave frarm 20 to 80 colonies and
no more than 150 colonies. i previous cxperience for planning the difution series with
clean sgawaier samples s not available, filter the following voiumes of the original
sample: 100 ml, 10 mi, 1 mi and 0.1 m! {Figure 4). Dilutions have to be greater for
contaminated waters and sewage efiluents.
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/ V. P.buffer Testsampie [ '\ pg

20 mil wach
[3 times) O-1
e

1 mil 10mkE 1
r
1 mf / /

%j%n.

G211 0.1 m! 11l 10 mt 100 ml

OO ml

:{JLJ" i“:fc‘\

of ariginal sample on MF

Figure 4. Freparation of dilution series and filtration procadure.

8.4 Preparation of the Diluetion Series

Prepare the dilution series by taking with a starilized pipatte, after vigorously
shaking the sample, 1 mi from the original sample {Figure 3, dilution D-0) and
transferring it into a cuiture tube contzining 9 mi of P-buyffer (6.2.2) to obtain the first
dilution (D1}, Mix vigorousty by hand or optionally with a vibrator. Continue the
preparation of the dilution series by taking 1 mi fram the {irst dilution (0-1} and mixing
itin a new culture tubs containing @ mi of P-buffer (6.2.2) to obtain the second dilution
{D-2}. The desired dilution ieveis ¢an be reached by a systematic appiication of this

dilution process.

Betore transierring any water volume, the original sample and the dilutions
prepared with it must be vigorously shaken to insure that the water portions cbtained
are representative of the original water sampte.

-

25 Filiration Procedure

Each water sampls and ali dilutions prepared with it must be vigorously shaken
to nsure a uniform dispersion of bacteria in each sampig portion tested.



12

Begin filtration with the highest dilution prepared {e.g. D-2) in orgter to avoid
contamination from samples contzining bacteria in higher concentrations. Use a
sterilizad tiltration funnei for each dilltion series. Place the steriized membrane fitters
with flame sterilized forceps over the porous piate of the filtration apparatus. Garefully
place the matching funnel unit over the receptacle and lock it in ptace. Add into the
funnei about 20 ml of F-buffar solution {6.2.1}. With a sterilized pipette add 1 ml of the
D-2 dilution intg the P-buffer solution in tha funnsel. Filter with a partial vacuum. Wash
the funnel walls with approximately 20 ml of P-buffer solution {6.2.1). Filter with a partial
vacuum. Wash the funnei walls two mare times with 20 mi of buffer salution each time
(5.2.1). Unlock and ramove the funnel, immediately remove the membrane filters with
flame sterilized torceps and place the membrane fiter on the agar suitace of the
medium contained in a patri dish with a rolling motion to avoid the entrapment of air.
Before filtering the next diution (D-1) in the same manner, pass 20 mi of P-bufter

solution {6.2.1) through the assembled filtration unit,

In the case of sewage effluents, as the sampie would be sometimes turbid due
to numerous suspended particles, a blending step is generally necessary. If the turbidity
of the water sample praciudes tiltration through the membrane filter, the Most Probable
Number method provides a valuable alternative. The volume of effluent to be fiterad will
depend on the expectad density of Staphylocoecus and may vary betwean 10 ml and

1000 mi. :

8.6 Incubaiion

The petri dishes containing the memborana filters on 4-S agar 6.1.1) ara sealed
and incubated immeadiately at 42.0 = 0.2 °C for 24 hours. As a sterility check, incubate
also a petrf dish containing the medium (6.1.1), but without a membrang fiiter, and
another petri dish containing the medium and a membraneg fiter washed with 20 rnl of

P-buffer solution.
8.7 Courlling and Interpretation

Count with a stereomicroscope or similar magnifier only grey to black colonies
with a white opague zone underneath them. in the sunlight the ¢oionies on the filter
have a light flugrescent zone around them and the opague precipitate is seen well in
the agar layar whaen the filter is lited with sterile forceps. For reevaluation it is possible
to remove the fiter and count the number of opague circles on the magium, which
corresponds to the number of colonies on the filter.

Note: Dubious colonies can be transferred to nutrient agar, incubated for 24
haurs at 37 = 1 4C and then checkeg for coagulase production and
Girarn stain, This iz usually unnacessary,

5.8 Ceagulase Test

Dubious S. aureus cotonies should be lested for coagulase production.
Inoculate each §. gureus typical colony onto a Blood agar (6.4) slant. Incubate the BA
slants at 37 °C far 24 hours. From each BEA slant inoculate a Brain Heart Infusion broth
tube {6.5) and incubate the tubes at 37 °C for 18-20 hours. Transter 0.1 mi {2 drops; 1o
a whe containing 0.5 ml of dilute {1:3) rabbit plasma {6.6). Incubate at 37 °C and
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abserve hourly for 3 hours. Clotting within the 3 hour incubation pericd gonstitutes a
positive test for 5. aureus.

9. EXPRESSICN GF RESULTS
9.1 {alculation of 3. aureus Denzity per 100 ml of Sampie

Report the number of 5. gureus cotonias on individual membrane fitters afterthe
ingubation has been completed. Use only membrane filters with a total number of
colopies from 20 to €0, inciuding both 5. awreus and any ather microarganisms. Retam
only two significant digits of the number of 5. aureus calonies counted in each filter.
Indicate the results obtained for each filter separately in the test report (Table 1, item 8).

Express the resulls in terms of S. auwrewus per 100 mi of sampile using the
following expression: '

number of 8. aureus cclonies

S, aureus per 100 mi = ¥ 100
mt of sample filtkered

indicate the results obtained for cach dilution separately in the test report (Table
1, itemn B). Repart also the results obtatned on membrane filters with |ess than 20 5.
aureus colonies per filter. if thare are no 8. awreus colonies on tha filter through which
100 mi aof sample have been filtered, report the results as " < 1 8. aureus/100 ml *,

Compute the number of 5. auvreus per 100 ml sample and repart it as the finai
test resuilt (Table 1, item 10}, If there are membrane filters containing betwasn 20 and
89 characteristic colonies in two consecutive dilutions, calculate the mean of these
dilutions (total number of colonies counted/total volume in mi of sample fittered) and

report it as a final test result.

Record in the tesi report (Table 1, itam 11) any anomalies observad in the test
procedure, such as confluent growth of cclonies, and deviation from the temperaiures
prescribed for sample storage and incubation.

9.2 Estimation af Precizion

Check the precision af the technique at pericdic intervals {at least once every
season) by preparing three independeant series of dilutions (8.4) using the same sample,
i.g. repeating the four last consecutive dilulion steps described under 8.3 and 84
(Figure 4). The water sample used shauld be callected during the routing monitoring
programme at a coastal station typical of the area. The dilution series should be
selected in such a way sa that orie dilution step yields 3 membrane filter ¢ounts which
satisfy the 20 to 50 colonies requirements expressed n section 8.3.

Fiiter each individual dilution following procedure 8.5. Incubate according to
pracedure 8.8, Repart membrane filter counts following the procedure described in
section 2.1, taking into consideratiar the interpratation mathod descrbed in section 8.7.
Resuits should be reported in the test report (Table 2, Hem 8.
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Calculate the S. aursus concentration of the original sample for each of the
renlicate resuits, aceording to section 9.1, and repart the results in the test raport (Table
2. item 9.

For each dilution step having the three memibrane filter counts between 20 and
60 & alureus colpnies calcuiate: the mean concentration, the concentration range, the
standard deviation of the concentrations, and the coefficiert of varation of the
concentrations, and record them in the test rgport (Table 2, fem 105,

If tha sample doss not yield at least 20 colonies per membrane filker in one
dilution, prepare a test solutian from a stock culiure of 5. aureus, and repeat the

pracision estimation process.

standard deviabon
Note: Coeflicient of varation (%) = me=ocee o o —eesemene x 100




1. TEST REPORT

Tabig 1. Staphyiococous aureus 0 seawater gnd sewage samples.

I 1. sampling aréa 2. Sampling paint code nunber o
GOy [station] longerete:
area; ratirude:
3. Time of sampiing hours __ . day: mantin Yoz Al
4, Savpling and anvirenmenta) condiions
Sampling depth; Cortainer number
Temparature at sampling depth;
Salirety at sampting depeh: Duration of storage:
[other faciors winch may infiuenca the results shauld he repertted under 11) r
5. Time of fiftratian. R . day; i I
&, Start of incufaticn hour: . thay: ! !
. 7. Ermek ef inzubation housr; : day: ! !
]
& Mumber of colonies par individual filier 8, CHordes of 5. auredls/ 100 mi '
ml of onginal 3. Rureus
Dilurion zampls fitared colonias Dilutions cal. /104 mi
D-0 100
D4Q 10
B0 1
-1 o1
0.2 0.01 10, Test resuit
3 .ot
DO 0.0saT 8. aureus/103 mi
- |
ﬁ. 11, Anoalies phgerved in the test procedure:

12, Full address of the institubion which 13, Namels) and signaturefs) of the
carried cur the analysis: personis) whao camed out the analysme:

s

J—

Crate:
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Table 2. Precizion estimation for 5. aureus determination.

| 1. Sampling ares 2. Sarppling poirt =ads number
i COUntey: i Station) Dnpude:
i area; amuce;
3. Tima of sampling hour . day St ygar
4, Sampling and enviranmantal condifiqns
Sarnpiing depth: Gantainer number,
Temperature at sampling depth:
Salintty at sampling depth: Duration of storags:

{@thar factars wiich may influenca the resuits should be repomed undar 11}

5. Time of filtration Rour. . day: ! !
&. Start of incubation hour: . day. i /
7. End of incubation howee: . day F I

5. Nusiner of colonies per individual filter 3. Colonies of &, qureus/100 mi

mil ot orginal 3, auraus colonigs Diltions ozl 100 mi
Chilumticery sample fillarad replied’
15t and Jth

10, Rosultz (5. aurews /100 mi}
mean: ranga:

T

st cew: comi. war. _ %

11, Anormalias shsarved in the test prozedurs:

12. Full address of the institution which 13, Name(s) and signatureis) of tha
carfiad out tha analysis: persan(s) who caried ot the 20alysis:

Date:
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