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PRITACE

The Ropional Seas Programme was inilited by UNEP in 1974, Since (hen (he Governing
Conncil of UNEP has repeatedly endorsed a regivngd approach to the control of wgring pollution and the
management of maring and coastal resmsees, sod has requasted the developroent of régional action plang,
The Rogional Jeas Propranume sl prosend isghedes 12 repions and bas over 140 coastal states particapating

inte (1 (2

Ong of the basic coiwponents of the scrion plans sponsered by UNEP in the fratnework of the
Regional Scas Progranmsme is e asscssmend of the stze of the marine cryirenment and of ils resources,
and of the sources and wends of the pollution, and the impact of pollstion on human heslih, marine
ecosystems. and anenitivs. Tnoorder to assist those participating i this activity, and to ensire that the data
obtained Uuwough this sssessmcne can be compared o 2 world-wide basis and Hus contrihnte ta the Global
Environment Moritering System (GEMS) of UNEP, a sel of Reference Methods and Guidebines for
maying pallution studies is being developed as part of a progrimme of compreiensive fechmical support
which inclodes the provision of expert advice, refersnce methods snd materials. (raining and data quality
assurance (31 "he metuds are recommended to be adopted by Governmens parlicipating in the Fegronal
Seas Proprammne.

The metheds and guidelines are prepared by, or in cooperation with, the relevant sperialized
bodies ol the Unifed Magons syatem as well os other orpanizations, and are tesied by a momber of experts
comprelenl in e Gigld relevam to the methods deseribed.

[ the desuripiion of the methods and puidelings the style vead hy the International Cirganization
for Standardization (1300 is follewved as closcly as possible.

The wethods and guidelings, a5 published in UNEF's scrivs of Heference Metlods lor Marine
Pullution Studies, are not congidered as final. ‘They are pianned to be perindically revised taking into
accomt Lhe development of our wnderstanding of the problems, of analylical insinrmentation and the
actol mecd of the wsers. Tnoorder to facilitale these revisions, the users s mvited o coovey their
comIments and suggestious (o;
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which #5 respossible for the development and preparation o microbinlosical and ofher health-related
Refereneg Methods.

(1} 1THEP: Achizvemenis ancd plisancd gevelopmment of 11k LN S Regizpal Seas Progriunme amd
Lumigara’le progrananes spouscezd by atber hodies. T Ropinned Seax Ite-j_'unﬂs anarl
Studies We, |, TINEP 1253
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This revised isswe of Refirence Methods for Marine Pollition Studies ho. 22 was prepadred by (be
World Healih Cimanizalivn on th busis of a review of the Method doring expert meetines and comments
from individual sclentisis whe lested the Method, The assistance of 411 those who contibuted to this
revised 1ssuc of the Reference Method is gratefilly acknowledged. '
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1. INTRODUCTION

The original version of this recammendad mathod was prepared by the World
Health Qrganization within the framework of the Long-term Programme of Pollution
Monitoring and Research in the Mediterranean Sea (MED POL Phase I} and issuer by
the United Nalions. Envitenment Pragramme as Reference Method for Marine Poilution
Studies No. 22 within UNEP's Regional Seas Programme Activity Centre's saries,

The methad is essentially based on already-exisiing recognizediechniques, and
glso drawn on the experienca of micrebinlogists it a number of Mediterranean
laboratories. In the description, the styie used Ly the international Organization: for
Standaraization {ISO) is followed as Closehy as possible, While designad primarily with
conditions prevailing within the Mediterranean Sea in mind, the method is also, o
vanable extents, sultable for other similar ecoiogical regions.

The present version of this method incorporates a number of amendments,
based on reviews during expert consultafion meetings organized by WHO, and on
comments received from Mediterrangan laboratories using the method within the
framework of their national or locat marine pollution maonitaring programme.

2. SCOPE AND FIELD OF APPLICATION

The method describad s suitabie for the determination of {aecal caliiorms in
coastal balhing watars of temperature and tropical seas and is designed to be used in
saritary surveillance of baihing beaches.

Itis based on the Multiple-Tube Fermentation {MPN) Test and can be empioyed
as an alternative 10 the Membrane Filtration Culture Method, Whether the Membrane
Fitration (MF) Culture Method is preferred to the MPN Test depends on focal conditions
and personal preferences. In general the ME method is [ess labour intansive and due
to the preconcentration of the bacteria in the sample it is more suitable in situation
where low numbers of coliforms are to be estimated. The MPN test should be given
preference when the test sample contains high amounts of particulate matter which will
hinder the reading of the MF's after incubaticn,

Faecal coiiforms exhibit a highly specific positive correlation with fascal
contamination from warm-blooded animais and, therefore, are good indicators for the
sanitary quality of coastai waters. Since faecal cofiforms die within hours when exposed
to sunlight in seawater al temperatures above + 49 C, their presence in seawater
indicates only recent contamination by faecal material. Die-away rates (T-90} depend
an salinity, temperature, solar radiation, etc. and must be takeninto consideration when
intarpreting the rasults.

3. DEFINITION

Faecal coliforms are aerobic and faculatively anaerohic, Gram-negative, non-
sporeforming rods that fermenit tactose white producing acid and gas at 35° C and 44 .5°
C, in less than 24 hours. They produce indole in tryptone water containing tryptophane
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'} PRINCIFLES

Quantitation of faecal coliforms in scawater samples is accomptished by testing
multipte sample pordions in a lactose based medium for gas preduction at 44.5° C.
There are two methods: (a) a direct fest using A-1 broth with incubation at 44.5% G for
24 hours or (b} the supplemental confirmation of positive lactose twhes in the total
eoliform pracgdure.

Five sample portions far each multiple ube dilution (10 ml, 1 ml, 0.1 mi, efc.)
are inoculated into individual tubas of &-1 broth {direct test) or tubes of lactose broth
{tatal coliform procedure). The A-1 cultures are inoculated at 44.5 = 0.2° C for 24
hours, the lactose cuftures at 35.0 + 0.5% C for 48 hours. The direci test (A-1 broth) Is
read for gas production after 24 hours incubation and isecal colform density is
determined from the combination of positive-nagative tubes interpreted in the MPN table

ftabie 1)-

When the iotal coliform procedure is used to obtain a faecal coliform
determination, confirm all positive lactose cuittires in 24 and 48 hours by transferring a
loop-full of culture from each pasitive tube 1o either MacConkey or EC broth. Brilliant
graen broth may be used, hawever, there may be soma |oss in detection of stressed

faecal coliforms.

Al the same lime, one drop of all positive lest tubes is transferred into a similar
mutiple test ube serios containing tryptone waier and incubated alsp at 44.5 = 0.29C

isecond confirmead test).

The frequency of dual confirmed positive reactions {lactose fermentation and
positive indolel in the different dilutions is used for the calculation of the most probable
number {MPN) of faecai coliforms in the analytical test sample.

5. APFARATUS AND GLASSWARE

5.1 Sample balles of horosilicale giass or auwtoclavable plastic bottles with screw-
cap tops, 200-250 mi capacity, wide-mauthed and with ground-glass stoppers
are used 1o collect marine (seawater} samples.

B2 Sample rod of non-corrasive material with a clamp to hold the sampling bottie
ifigure 1).

5.3 Subsurface sampler of the type shown in figure 2, of similar, complete with
plastic rope and weight.

5.4 Thermo-insulated plastiz container with prefrozen packs of chemical gel
{carmping equipment) for storage aof samples.

a5 Thermometer, © to 50° C, precision * 19 C, to be used [or checking
temperature in sample collection containers {5.4). Thermometer, 07 1o B0 C,
orecision + 0.5° C, o be used for checking temperature in waler bath
incubator. '
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Water incubator for 44.5 + 0.2° C and air incubater for 35 + 0.5° C with
suitable test tube racks for incubating multiple tube tests (5.15).

Autoclave, maximum 2 atm., electric or cas.

Drying oven for stediiization of glass sample bottles and pipettes at 1807 C for
2 hours.

pH meter, precigion = 0.1 pH units.
Balance for media preparation, precision + 1 my.

Refrigerator with temperature range of 2-8° C for storage of samples to be
processed wihin 24 hours cf collection.

Vibrator {shaker} for mixing sampie afiquots in seria) ditution {optional).

Ehrlenmever flasks of borosilicats g.gs8s for media pranaration, capacity 1 and
2 litres.

Borasiiicata glass bacteriological culture tubes with sufficient capacity to receive
20 mi of madium.

Smali borosilicate glass tubes 6 x 50 mm ("Durham vials") o be inserted in
Gulture tubies (5.15} for detection of gas farmation in the multipfe test tube,

Total voiune {blow-cut) borosilicate glass pipettes of 1, ¥ and 10 ml capacity
with stainiess stesl containers for sterilization,

Note: 9l capacity pipettes are optional,

Graduated borosilicate gtass cyfinders of 100, 500 and 1000 mi capacity with
glass beakers, aluminium ol or wrapping paper far cover.
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