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PREFACE

The Regtonn] seas Programme was initiated by UNEP in 1974, Since then the Govemning
Council of UNEP hes repeatedly endorsed a regional approach o the centegl of manne pollution and the
managament of marine and ceastal resourges, and has requesied the development of regional action plans.
The Ferional $ess Progranure at preseat includes 13 regons and has over 140 coastal states participating
i) {2

One of the basic components of the actien plans sponsored by UNEP in the framework ol i
Rugiomal Scas Programme is the assessmenl ol the state of the maring environment and of it resources,
and of the sources and trends of the pollution, and the impact of pollution oo human health, marne
coosystcms and amenitics. In prder to assist those parficipating in this activity, and to cosuare that the data
chitained through (his asscssment can be compared on & world-wide basis and thus contribute to the Global
Environmont Momtoring Svstemy (GEMSY of UNEP, a sot of Roference Methods and Guidelings for
marine pollotion siudies is being developed as part of a programme of compreliensive technical support
which includes the provision of cxpent advice, referciiee methods and materials, training and dais quadity
assurance (3). The methods anc recomunended 10 be adopted by Governments participating in the Regional
Scas Programme.

The methods and guidelings arc preparcd by, or in cooperation with, ths elevant specialized
bodics of the United MNations svstem as well as other organtzations, and are tosted by a number of experts
competent in the figld relevant 2o the methods daseribed.

In the description of the methods and guidelines the strle wsed by the International Crraidzation
for Seandardization (130) is followed as ¢losely as possible.

The rcthods and guidelines, as published in UNEF's series of Befereooe Wothods for Marine
Polivtion Studics, arc not considersd as final.  They arc plapned to be penodically revised toking into
acgount the development of our understanding of the probierss, of analytical instromentation and the
actval need of the users, In order to facilitate these revisions, iz users arc inated to convey their
comments and suggestiens to:

WHOVCURQ Project Office

Coordinating Unit for the Meditermanean Action Plan
45 Vagsilaes Konstantinoo

.3, Box TG

GR-1 1610 Athens

OREECE

which iz responsible for tie developoend wod prepagation of microkielogical and other heatth-rejared
Relerence Metlods.

{1} TRIEF: Achizvanenrs and poanngd dovelaprent of the TWEFs demonal Seos Frogramm: ond
cdrciaral s pragrannea gpongored by othes bodies LRNEL Regional $eas Regports and
Studdies Mn. |, LINZP, 1982

(2} B HL-LM: Acstontery for U Sy, Toe Begioeal Sexs Propramme: Post and Future, [NEP (923,

BITHEPNAEAIST: Hetcrenar Methode and Malenale: A Programrie for eomprebensive seppoat for ragacnal
and glelal perire olloian esscsscats, WNER, 1990,
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This revised issue of Reference Mothods for Marine Polluton Studies Mo, 3§ was preparad by the
World Health Organization on the basis of 4 review of the Method during expert mestiags aud commants
frem mdividual scientists who tested the Method. The assistance of #1] those who conbibuled o this
revised issne of the Reference Method is gratefully acknowledgad.
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1. INTRODUCTION

The origiriar version of this recommrended melhod was prepared by the Waorld
Hpalth Crganization within the framewerk of the Long-term Programme of Pollution
Menitoring ang Research in the Mediterranean Sea (MED POL Phase H) and issued by
the United Mations Envilonment Programme 25 Reference Msthod for Marine Pollution
Studies No. S within UNEP's Regional Seas Programme Activity Centre's series,

The method is essentially hased an already-existing recognized techniques, and
also drawn on the experience of microbiologists in & number of Mediterranean
laboratories, In the description, the style used by the Intemational Organization for
Standardization (150} is followed as closely as possible. While designed primarily with
conditions prevaiing within the Mediterrangan Sea in mind, the method is also, to
variable extents, suitable far cther simiar ecological regions.

Tne present wersian of this method incorporates & number of amendments,
ased on reviews during expert consultation meetings organized by WHO, and on
comments received from Mediterranean laboratories using the method within the
framawark of thair national or lacal marine zotlution manitoring programma.

<. SCOPE AND FIELD OF APPLICATION

The method desgribad is suitable {or the determination of fagcal coiforms in
bivalve (sheilfish} specimens from {emperate and tropical seas. It is designed to be
used i sanitary survaillance af sea-food.

Fascal coiforms are specific ind'cziors, exhibiting a nigh positive correlation with
fageal contamination from warm-bicoded animals. Filter-feading shelifish concentrates
coliforms frem its maring arwvircnment. Thz concentration of faggal coliicrms in edible
snellfish tissue gives an indication of the potential keallh hazard o consumers of
snellfish due to Dathogans of fagcal arigin which may have been present in the marine
znvironment surrounding the skellfish.

3. CEFINITION

Faeca: roliforms are asrmbic 2nd facultativeiy anaercbic, Gram-negative, non-
gporefarming rods tha: ferment lactose wiile producing acid and gasg, bath at 36° C and
at 44.5° C in less than 24 haurs. At 44.57 C they produce indole in tryptone water
neentainng tryptophan.

4, PRINGIPLES

After the sheilfisih have hean washed and trushed in the laboratory, their soft
tissue, either with cr without their intervaivular fluid, is separated under sterile conditions
from te shell and transferres ta a stenlized blender whera the sheilfish sample (s
mecerated and dgituted by nine times its weight with phosphate buffer (or 0.1% pepions
watery, In this way a soluton is obtained which contains 1 gram of mussel sample per
0 mi of homagenate.



From this hemogenats a first multipie t8st tube dilution series containing lactose

oroth is set up and incubated at 36 = 1° C {presumptive test).

After 24 hours, one drop of all positive test tubes is transferrad into a second

* muitiple test tube dilution saries containing MacConkey broth (or brilliant green brath)
and incubated at 44.5 + 0.2° C {first confirmed test). '

At the sama time, one drop of ail positive test fubes is transferred into a thirg

muitiple test tube series containing tryptone water and incubated also at 44.5 + 0.9° ¢
(second confirmed tast).

The frequency of positive reactions in the test tubas is used for the calculation

of the most probable number {(MPN) of fageal coliforms in the analytical test sampie,
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APPARATUS AND GLASSWARE

Themnoisolated plastic boxes {eamping equipment) with cooling pads or simiiar
cooling units for transport and keaging iive mussel Specimens.

Water incubator for 36 = 1°C and for 44.5 + 0.2° C,

Autoclave, max 2 atm, slsctric or gas.

Crying oven for starilization of glassware and equipment at 160° C,
pH rneter, precisicn = 0.1 pH uniss,

Stainless steet iarceps.

Balarca ‘or media preparation. pracision = 10 mg.

Refrigerator, 4 = 20,

Vibrator for mixing liquids i culiure tubee.

Ehrlenmeyer flasks of borasilicaie giass for media preparation, capacity 1 and
2 litres.

Borosilicate glass bacterio'ogical culture tubes with autoctavable racks.

3mall berasilicate glass tubes {*Durkiam viafs"}.

Totai vetume (blow-aut) borasilicate dlass pipettes of 1, 5, 9 and 10 ml capzgily
for transfer of culture media in test iLhes, with stainless- steel containers for.
sterilizatian,

Note: 9 ml capacity pipsttes are useiul, but not essential.

Graduated borosilicate glass cylinders of 100, 500 and 1,000 ml capacity with
qiass beakers for cover.



5.15 Staindess stecl homogenizer or blendsr with several blender vesseals, sterdlizatle
in a drying oven (5.4) or autoclave (5.3).

516 &rush for cleaning sheltish shels.

.47 Surgeon’s scalpels or similar krives for opaning mussels,

6. CULTURE MzDIA, CHEMITALS AND STOCK CULTURE
Motg: Thz composition of the madia i based on one liire solutions or similar
units. Before preparation, the actual needs have to ba established and
adequate amounts must be chosen accordingly.

6.1 L.actao=ze Broth

strength
singile double
Beef extract a0g 8.0Q
Feptone 5.04g 100g
Lactose 5049 10.0 g
Uistillad watar {6.7) 1.0 litre 1.0 litra

Preparation: Dissolve ingredients in the distiled water (6.7). pH should be
between 6.8 and 7.0, bat preferaby 8.9 after sterilization (5.7

Flace in an autoclavable test ube rack 3 rows [more in cass tha expected MPN
of faacal coliforms is high) of 5 clean culturs tubies (5,11, 3.1} each. Then add invered
vials (5,12} to all culture tubes and dispense sufficient medium into the culturs tubes so
tnat the inverted vials are at least partially covered after the entrapped air in these vials
has been driven out during autosiaving. Into the first row of these culture tubes transfer
dautle stregngth broth {6.1).  Into the secanag and third rows {and If necessary into
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